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AHHOTauuA

MeTogmyeckne pekomeHaauum no npenoaaBaHuio obueobpasoBaTeibHOM
AVCUMNNNHBL «XnMmua» paspaboTaHbl ¢ uenbto obecneyeHns npenogasaTesnien
XUMUU  UHCTPYKUMAMM MO pa3paboTke AWAAKTUYECKMX MaTepuanoB Mo
AVCUMN/INHE W OpraHu3auMm  CaMocCcTosiTeNbHOM  paboTbl  CTyAEHTOB C
NPUMEHEHMEM WHCTPYMEHTOB, obecneumBaloWmnx MHTEHCMPUKaLMIO yyebHoro
npouecca.

B paspene 1 onucaHbl obuwme noaxoabl K NPOEKTUPOBAHUIO U pa3paboTke
METOAMNYECKUX MATEPMAJIOB MO AUCLUUNINUHE «XUMURY.

B pasgene 2 paHbl pekomeHAauum no paspaboTke AMAaKTUYECKUX
MaTepuanos MNo AUCUMMNANHE: OMOPHbIX KOHCMEKTOB, TEXHOJ/IOTMYECKUX KaprT,
NnabopaTtopHbix paboT, NPAKTUKO-OPMEHTUPOBAHHbLIX 33aJaHMA U  TECTOBbIX
MaTepuanos.

B paspene 3 meToAMYECKUX pPEKOMEHZAUWMM OnMucaHbl nogxodbl K
NoAroTOBKE 3a4aHUA A1 CAMOCTOATE/IbHOTO BbIMONHEHUA, MPUBEAEHDBI KPUTEPUU
ee 3pPeKTUBHOCTM, BMAbl 33aA4aHUA B 3aBUCMMOCTM OT MOCTaB/EHHOM
AVAAKTUYECKOM LLeNn, NOTMKa NAaHUPOBAHMUA U OpraHu3aumu.

Ocoboe BHMMaHWe yaeneHo PO/IN SNEKTPOHHOIo Kypca Kak MHCTPYMEHTa
opraHmM3auuMm camocTosiTeNbHOW  paboTbl  obyYaloWMxcsa, MNO3BONAOLLErO
MHTeHCMPMUMpPOBaATb y4ebHbIN npouecc. PaccmoTpeHa cneumduka NocTpoeHun
cueHapus y4yebHOro npouecca Ha OCHOBE 3/IEKTPOHHOro y4yebHOro Kypca B
TEXHONI0TMN CMeLLaHHOro 0by4yeHus.



MoacHUTenbHaA 3anuUcKa

Hactoawme meToaMyeckMe  peKOMeHAauuum  npefHasHayeHbl  AnA
npenogasaTtenem obweobpasoBaTenbHOM ANCUUNINHDI «Xummsa» B
npodeccnoHanbHbix 0bpasoBaTenbHbIX  OpraHusaumsax. Lenb  HacToAwMx
MeTOAMNYECKUX PpeKoMeHaaumMn — obecneynTb NpenoaasaTesnien MHCTPYKUMAMMU NO
pa3paboTke AMOAKTUYECKUX MaTepuanoB No AUCUMMIJIMHE U OpraHu3auum
camocCToATe/IbHON  paboTbl  CTYAEHTOB C NPUMEHEHMEM  UHCTPYMEHTOB,
obecneymBalOWMX UHTEHCUIMKAUMIO U npodeccMoHanmsaumi  y4yebHoro
npouecca.

AnaakTuyeckme matepuanbl (TEKCTbI, cxeMbl, Tabanubl, 3a4aHKA, mogenu)
npeactasnatoT cobo COBOKYMHOCTb CpeacTB o0bOyyeHus, obecnevmBatomx
AOCTUXKEHUE NNAHUPYEMbIX PE3YNbTAaTOB 0OYYAKLWMMKNCA NPU UCMNONb30BAHMUN UX
B y4ebHOM AesaTeNnbHOCTU. B 3aBUCMMOCTM OT Lenn NPpUMeHeHUA AUOAKTUYECKUX
maTtepuanoB obecneuynmBaeTcs ycBOeHUE 0Oy4aoWMMMCA 3HAHNIM NO AUCUMNINHE,
bopMMpOBaHNE MPAKTUYECKUX YMEHMUN, KOHTPONb AOCTUNKEHUS pPe3ynbTaToB
OCBOEHMA CoAepKaHUA.

Bo BTOpom pasgene npuMBOAATCS METOAMYECKME pPeKOoMeHAauuu no
pa3paboTke nabopaTopHbiX pPaboT, NPaKTUKO-OPUEHTMPOBAHHbLIX 3a4aHUN,
TECTOBbIX 3aZ,aHMM, @ TaKXKe ONOPHbIX KOHCMEKTOB W TEXHOJIOTMYECKUX KapT.

B TpeTbem pasgene metogMyecKkuMx pPeKoMeHZauMin onmcaHbl Noaxoapl K
NOArOTOBKE 3a4aHWUI AN1A CAMOCTOATENIbHOIO BbINOJHEHMUA, NPUBEAEHbI KPUTEPUMU
ee 30PeKTUBHOCTM, BMAbl 334aHUM B  3aBUCMMOCTM OT MOCTaBAEHHOM
ANOAKTUYECKOM Lenu, NorMka naaHupoBaHMA UM opraHudaumm CP. Ocoboe
BHMMaHWe yaeneHo POJiv 3NIeKTPOHHOTO Kypca Kak MHCTPYMeHTa opraHm3aumm CP,
no3BoAALWeEro MHTeHcnduumnposaTb y4ebHbIN Npouecc. PaccmoTpeHa cneymdmka
NOCTPOEHUA CLeHapuA y4yebHOro npouecca Ha OCHOBE 3NEKTPOHHOro yyebHoro
Kypca B TEXHO/IOMMM CMeLLAHHOro oby4yeHus.



1. Nopxoabl K pa3paboTKe MeTOAMYECKUX MaTepuanoB p[Nasa peanusauuu
06uweobpazoBaTenbHOM AUCLUUNANHDBI «KXMMUA»

OvcumnanHa «Xmmma» ABNAeTcA 4acTblo 06A3aTeNbHON nNpeaMeTHOM
obnactu «EcTecTBeHHO-Hay4Hble ANCUMNANHDBI» n n3y4yaetca B
06weobpasoBaTelbHOM UMKAe y4ebHOro niaHa OCHOBHOW NpPodecCMoHaNbHON
obpa3oBaTeNbHON Nporpammbl. AMcuMnanHa UMeeT MexKnpeamMeTHble CBA3U C
AvcumnnanHamm obueobpasoBaTenbHOro M obwenpodeccMoHanbHOro LUMKNOB, a
TaKXKe C MEeXAUCUMNANHAPHBIMU KypCcamu M NPOPecCUMOHaNbHbIMU MOAYAAMM
npo¢deccMoHanbHOro UMKAa.

Lenb npenogaBaHuMAa AUCUMNAWHBLI BbINOAHAET CUCTEMOODOpPa3yoLLy0 U
ynpaBAstoLLyto pyHKUMM KO BCEN CUCTEME 0OYUYEHMA, A TAKKE CNYKUT OPUEHTUPOM
AN onpegeneHunsa coaepxaHua obydeHusa, Bblbopa ¢opm M MeToaoB  UX
AOCTUXKEHUA M oueHKU. OCHOBHaA Lesb NpenogaBaHma AUCUUNAUHBIE «XUMUA» —
dopmunpoBaHue y obyuatowwmxca XMMUYECKOMN COCTaBNAKOLLEN
€CTeCTBEHHOHAYYHOM KapTMHbl MUPaA KaK OCHOBbl MPUHATUA pEeLUeHU B
YKM3HEHHbIX M MNPOU3BOACTBEHHbIX CUTyaUWsX, OTBETCTBEHHOrO MoBeAeHMA B
npupoaHon cpepe. Pe3ynbTaTbl 06y4eHUA No XMMUKU CHOPMYANPOBAHbBI C YyHETOM
®roC COO (npeameTHble pe3ynabTatbl o aucumnamue), roc Cro (obuwye wm
npo¢deccMoHasnbHble KoMneTeHuum) n opueHTauumn Ha 6yayLyto
npodeccMoHanbHylo AeATeNbHOCTb obyvatowmxca. PesynbTatbl  06yyYeHUA
ABNAIOTCA OCHOBOM ANns oTbopa coaeprkaHuMa ob6pas3oBaHWS NO AUCLMMNANHE,
obecneymBaldT MNPUHUUN KOHUEHTPUPOBAHHOCTM B OpraHM3auum ydyebHoro
MaTepuana, 4YTO, B CBOKO O4Yepegb, CNocobCTBYeT  MHTEHCUMdUKaLMU
06weobpa3oBaTeIbHOM NOAFOTOBKM 0byyYatowmxca. Takke pe3ynbtatbl 06yYeHun
ABNAIOTCA OCHOBOW AN1A NPOEKTUPOBAHWNA CUCTEMbI OLLEHMBAHMUA MO ANCLUMNANHE U
BblIbOpa MeTo40B, CPeACTB M TexHonorMh obydeHma. Cuctema OLLEHOYHbIX
MEPOoNpUATUA NOo  AucumnanHe «Xumma» obecneuymBaeT GopmUpoBaHUE
3aNNaHMPOBAHHbIX Pe3y/ibTaTOB 0Oy4eHMs ONTMMasbHbIM Cnocobom. BarkHoM
0COBEHHOCTbIO CNPOEKTUPOBAHHOM CUCTEMbI OLEHMBAHMA MO XMMWUMU ABNAETCA
COrNacoBaHHOCTb OLLEHOYHbIX MEpPOnpPUATUI M 3anaaHUPOBAHHbLIX Pe3y/bTaToB
06yyeHun. Kaxxaoe oueHOYHOe MeponpuaTUe HanpaBaeHo Ha opMUpPOBaHME UK
N3mepeHue 3HaHUA / YMEHUA B KOHTEKCTe, YKa3aHHOM B pe3yabTaTe obyyeHusa. B
ANCUMNANHE «XMMUA» K OCHOBHbIM OLLEHOYHbIM MEPONPUATUAM OTHOCATCA:
3a4aHu1A B TeCTOBOM popme, NpaKTUYeCKMe 3a4aHNA HA COCTaB/IEHME YPaBHEHUN
peaKkuuii, KnaccuduKkaumoo 1 HOMEHKNATYPY XMMUYECKUX COeANHEHNI, pacyeTHble



3a4a4M, nabopaTopHble paboTbl, NPAKTUKO-OPUEHTUPOBAHHbIE  3a4aHuA
(pacueTHble n TeopeTMyecKkMe). B npuKknagHbix Moaynax B KavyecTBe OLEHOYHbIX
MepPONPUATUIA TaKXKe 3anJlaHUPOBaHbl Kelcbl U y4ebHO-uUccnenoBaTeNbCKUE
npoekTbl. B npouecce obyyeHns no gucumnamHe GopmupytoTca Kak npeameTHble,
TaK M JIMYHOCTHbIE, N MeTanpeaMeTHble pe3yabTaTbl. Heo6xoaMMO OTMETUTb, YTO
ecan npeameTHble pe3ynbTaTbl  (GOPMMUPYIOTCA HaA OCHOBE COAEeprKaHus
AVCUMUN/INHDBI, TO IMYHOCTHbIE U MeTanpegMeTHble pe3yabTaTbl GOPMUPYIOTCS B
npouecce W3y4yeHUA BCEM COBOKYMHOCTU AUCUMNANH 0bweobpa3oBaTenbHOro
uMkna yyebHoro nnaHa OMOM CMNO. Ucnonb3oBaHMe NpU peannsaumm oLLEeHOYHbIX
MepOoNpUATUIA Pas3NnYHbIX 06pa3oBaTe/ibHbIX TEXHOJIOTUM, aKTUBHbLIX MEeTOA0B
obyyeHMa obecneymBaeT GOPMMUPOBAHME JIMYHOCTHLIX M MeTanpeaMeTHbIX
pe3ynbTaToB MW, Kak cneacreme, <¢opmMmupoBaHue o0b6WMX KOMNeTeHUMUMN.
MpuMmeHeHMe pa3nnyHbix 06pa3oBaTe/ibHbIX TEXHONOMMN CNOocobCcTBYET Pa3BUTUIO
pa3nnyHbIX 06WwKmx KomneteHuun [1]. Hanpumep, ana dopmumpoBaHmuA obuiewn
komneteHuun OK 01. Bbibmpatb cnocobbl peweHna 3agady npodeccuoHabHOM
AEATEeNbHOCTU MPUMEHUTENIbHO K Pa3/IMYHbIM KOHTEKCTaM MOXHO MPUMEHATb
peleHne CUTYaUMOHHbIX 3a4ay, MeTod KeWuc-CTagu, Mmetodbl MOoAeNnpOoBaHMUA
npobaemHbIx cutyauum u T.4. Takmm obpa3om, obpasoBaTesibHble TEXHONOMMNU
NexaT B OCHOBE MpPOLLEccya/ibHOro acrnekTa 3an/flaHMPOBaHHbLIX MO AUCLMMNANHE
OLEHOYHbIX MeponpuaTvi. [lpu  peanusaumm  OLEHOYHbIX MepOonpPUATUIA
npenogaBaTeNb OONKEH OPMEHTMPOBATbLCA HA Takue obpasoBaTesibHble
TeXHO/OrMn, KoTopble obecnedyaT @opmupoBaHMe HeobxoaAumbIX 0bWmx
KomneTeHuui Ha 6a3e 3an1aHMPOBAHHbIX OLLEHOYHbIX MEPOMNPUATUN.

TakKe B UM U3y4YeHUA AUCUUNAUHBL  «XUMMA»  3aKNagblBaeTcA
dopmunpoBaHne  npodeccnmoHasbHbiX  KOmMeTeHuMn.  [podeccnoHanbHan
HanpaBNAEHHOCTb B MNPEnoAaBaHUM AAHHOW AUCUMNAMHLI PeannsyeTca OBYMSA
cnocobamu. B KauecTBe OCHOBHOIoO NoAxo4a K npodeccnoHanmsaumm peanmsoBaH
noaxon Ha OCHOBe BblAeNEeHWA NPUKNagHoro moayns. B npuknagHom moayne
OTPaXKaloTCA 0COBEHHOCTU NPUMEHEHUA XUMUYECKUX 3HAHUI / yMeHUI / HaBbIKOB
B Oyaywen npodeccmoHanbHon peatenbHocTn obydarowmxca. CopeprkaHue
[laHHOrO MOAyNna onpegensetca € ydvyeTom cneumanbHoctv / npodeccum
obyvatowmxca U npegnosiaraetT ABa BapuaTMBHbIX pa3gena: «MccnepoBaHue u
XMMUYECKNI aHanu3 obbeKToB buocdepbl» Man «MccnenoBaHme U XMMUYECKUIA
aHanm3 o6bekToB TexHocdepbl». BTropoi cnocob npodeccmoHanmsaumm ocHOBaH
Ha BK/JIKOYEHWUM B OL,EHOYHbIE MEPONPUATUA MPAKTUKO-OPUEHTUPOBAHHbIX 3a4aHUM
M KencoB, 3anNaHMPOBAHHbLIX B Pa3HbIX pasgenax AUCUMNAMHBL. [TpaKTUKo-



OPUEHTUPOBAHHbIE 3a4aHNA BKIOYAKOT MHOOPMALMIO «M3 }KU3HM» U HAaNPaB/EHbI
Ha BbIAB/EHME 3HAHUWN CTYAEHTOB 00 OKpy)KaloWwem Mmupe, Ha YCTaHOBJIEHUE
MmexXnpeameTHbIX cBAsein. CTyAeHTbl HEe TO/IbKO peLlatoT NMYHOCTHO-3HaAYMMBble
npobaembl ¢ UCMONb30BaHNEM NPEAMETHbIX 3HAaHWUI, HO U OCBAMBAIOT 3/IEMEHTbI
obWmMx KomneTeHUMU.



2. PekomeHaauum no paspaboTtke AnAaKTUUECKUX MaTepruanos

B paHHOM pasgene npuBOAATCA MeTOAMYECKME peKoMeHZAuuu Mo
pa3paboTKe pPasNUYHbIX ANAAKTUYECKMX MATepuanoB Mo AUCLUNANHE «XUMUAR:
NnabopaTtopHbIX paboT, NPAKTUKO-OPUEHTUPOBAHHBIX 33[4aHMNN, TECTOBbIX 3a4aHUMN,
a TaK)Ke OMOpPHbIX KOHCNEKTOB M TEXHOI0TMYECKUX KapT.

OnOpHbI KOHCMEKT M TEXHOMOMMYECKAn KapTa NpeacTasaatoT cobom npoeKT
yyebHOro npouecca no AUCUMNMHE, B KOTOPOM CUEHapuii y4ebHOro 3aHATMA
OMUCbIBAaeTCA B ONpeaesNieHHON foruke. [laHHble MeTOAMYECKME OOKYMEHTbI
NoMoratT npenogaBaTesito 3apaHee NPoAyMaTb CTPYKTYpy y4ebHOro 3aHATUA, B
3aBMCMMOCTM OT €ero Tuna W nAaHUpyembix 06pas3oBaTesibHbIX Pe3ynbTaToB
nogobpatb Gopmbl opraHmM3aummn yyebHOM AEeATENbHOCTM, a TaKXKe MeToabl U
cpencTBa ee KOHTPOAA, onucatb cnocobbl B3aMmoaencTsma npenogasatensa co
CTYyAeHTaMM U CTyAeHTOB Apyr ¢ apyrom. Kak npasBuio, OnopHble KOHCNEKTbl
COCTaB/IAKOTCA ANA NNAHUPOBAHMA TEOPETUYECKUX 3aHATUIM, A TEXHOJIOTUYECKNE
KapTbl — ANA NPAKTUYECKUX 3aHATUM M NnabopaTtopHbix paboT. B nyHKTax 2.1 n 2.2
NPUBOAATCA METOAMYECKME PEKOMEHAALNM NO pa3paboTKe ONOPHOrO KOHCNEKTa
N TEXHONOTMYECKOM KapTbl, @ TaKKe MPMBOAATCA COOTBETCTBYIOLLME MPUMEPDI.
Mcnonb3oBaHMe  OMOPHbIX  KOHCMEKTOB WM TEXHONOTNMYECKMX  KapT B
npenogaBaTeNbCKON  AeATeNbHOCTM no3BonseT 3PPEeKTMBHO OpPraHM30BaThb
npouecc obyyeHunsa, obecneuntb GOpMMpPOBAHUE MPeagMETHbIX Pe3yabTaToB M
06LWMX KOMNEeTEHLMN, ONTUMN3NPOBATL BPEMA NpenoaaBaTtens Ha NOArOTOBKY K
3aHATUIO.

JNabopaTtopHble paboTbl ABNAOTCA BAa*KHOWM YacTbio y4ebHOro npouecca no
ancumnavHe u cnocobcTByloT  GOpMMPOBAHUIO Yy ObyvaloWmMxca yMeHWi
nccnefoBaTb XMMUYECKME Mpoueccbl U ABMeHMA (NNaHMPoBaTb M NPOBOAMUTH
XMMWUYECKNE 3SKCNepuUMeHTbl, UCCNeaoBaTb BeLwecTBa M MPOBEPATb TMNOTe3bl,
obpabaTtbiBaTb n MHTEepPNPeTMPOBaTb pe3ynbTaTbl 9KCMNEePUMEHTOB).
3ddeKTMBHOCTb NpoBeaeHMA nabopaTopHbIX paboT BO MHOrom onpeaensiercs
KQuecTBOM MOAFOTOBKM OOy4YaloWMXCA K 3aHATUIO, a TaKXe BpPEMEHEM,
BblAEe/IEHHbIM HA npoBeAeHWe OnbiToB. [NA COBEPLIEHCTBOBAHMA METOAMKM
nposegeHna nabopatopHbix paboT B NyHKTe 2.3 NpUBOAATCA PEKOMEHAAUMM MO
CTPYKTYPUPOBAHUIO y4ebHOM MHPopMaLmm 1 ee NnpeabABaeHUIO 0byyalowmmea B
BMAE CNeunanbHbiM 06pa3om 0pOPMAEHHbBIX MHCTPYKLMNA.

MpPaKTUKO-OPMEHTUPOBAHHbIE 3a4aHuA ABNAIOTCA 3NeMeHTOM
npodeccMoHanm3aunmn cogepaHuna obyyeHnsa No Xmmmm, NOCPeLCTBOM KOTOPOTO
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obecneymBaetcA 6onee nonHoe ycBoeHMe y4yebHOro maTepuana wu
BblpabaTbiBaeTCA YMEHME NPUMEHATb NPMODBPETEHHbIE 3HAHMA B MPAKTMYECKOM
AeATeNnbHOCTU. MPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHNSA MOTYT MCNO/Ib30BATLCA NPU
M3y4YEeHUM pPasnYHbIX TeM XMMuK. B nyHKkTe 2.4 npusogsatcs TpeboBaHus K
NPaKTUKO-OPUEHTUPOBAHHbBIM 33a4aHUAM, ONUCbIBAOTCA MPUHLMMNBI UX CO34aHUA,
paccMaTpMBAKOTCA NPUMEPBI OTAENbHbIX 334aY.

TecToBble 33/1aHUA B AUCUMMINHE «XUMUA» ABIAIOTCA BaXKHbIM 31 MEHTOM
TEKYLWEro KOHTPOAS 00y4YalowWwmxcs, a TaKXKe WCNOoNb3ylTcA ANA MOTMBALMMU
obyyaloWwmxca K YCBOEHMUIO y4yebHOro matepumana B pPaMKax CaMOCTOATENbHOM
paboTbl. B nyHKTe 2.5 npuBoAasTca pekomeHAauuu no paspaboTke TecToBbIX
3aZ1aHUN U CUCTEM 3a1aHMIN B TECTOBOM popme.

2.1. MeToguueckme peKomeHgaLuum no pa3paboTke onopHbIX KOHCNEKTOB

ONOpPHbI KOHCMEKT — 3TO METOANYECKUI AOKYMEHT, KOTOPbIN, KaK NpaBuno,
COCTaB/AETCA K JIEKUMOHHbIM 3aHATUAM W NOMOraeT npenogaBaTento 4YeTKo
CNNAHMPOBATb MNpPOBEAEHWE 3aHATUA WU CTPYKTYpUpOBaTb Heobxoaumyro
nHpopmaumio nNpu MNOAroToBKE K ero nposegeHuto. OMOPHbIA  KOHCNEKT
npeactasaseT cobom Tabanuy, coaepKallyto KpaTKyto MHGOPMaLMIO NO OCHOBHbIM
3/IeMeHTaM 3aHATUA.

Mpn cocTaBNeHUN OMOPHOro KOHCMEeKTa Heobxoaumo nocnenoBaTeslbHO
chopmynnpoBaTb TEMY 3aHATMA, YKasaTb TUN 3aHATUS M GOPMYy OpraHu3auum
y4yebHoM geatenbHOCTU, chopmynnpoBaTb 0bpa3oBaTesibHble pe3ynbTaTthl. [anee
cnenyeT KPaTKo U3N0XKUTb CoaepKaHMe KOHKPETHOM TeMbl B BUAE NepeyYncieHmn
BXOAAWMX B HEE ANAAKTUYECKUX YacTel (eanHuu); BbiIbpaTb meToabl U CpeacTBa
KOHTPOAA, Ucxoas 13 chopmyIMpoBaHHbIX pPe3yibTaToB 0Oy4YeHUsa N coaeprKaHns
TeMbl. VI B 3aBepLUEHNN COCTAB/IEHNA OMOPHOr0 KOHCMNEKTa caenyeT onpenennTb
3a4aHuA ans
camocToATeIbHOM paboTbl.

MpuBeAemM KpaTKMe KOMMEHTapMKU MO 3aMO/IHEHUIO OTAE/IbHbIX 3/IEMEHTOB
ONOPHOro KOHCMEKTA.

dopma opraHuzaumm y4yebHon [eATenbHOCTM — (GOPMMPOBAHME HOBbIX
3HaHMM M cnocoboB aesTenbHoCcTU, 060bWEHne U cucTemaTM3auma 3HAHUN,
npoBepKa 3HaHUN.

Tun 3aHATMA — TeopeTuyeckoe (NEeKUMOHHOE) WA KOMOWHMpPOBAHHOE
(xapakTepusyeTca coOYeTaHMEM pPa3/IMYHbIX Lener n Buaos yyebHolh paboTbi:
npoBepKa 3HaHMN, paboTa HaZ NPOMAEHHbIM MAaTEPUANIOM, U3/IOXKEHNE HOBOFO
maTtepuana uT. a.).
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MnaHnpyemble obpasoBaTenbHble pe3ynbTaTbl — pe3ynbTaTbl 0b6y4vyeHus
onpeaenawT, 4To obyyatoLmecs A0NKHbI 3HATb, MOHMMATb U AEMOHCTPUPOBATL MO
ntoram msydyeHms tembl. CyliecTByeT pag pekomeHaaumnin no ¢opmyanpoBaHuto
pe3ynbTaToB 06y4yeHus:

® pe3ysbTaT 0bydyeHUA AO0NKEH HAaYMHATLCA C r1arosa, 3a KOTopbiM creayet
¢dpasa, onmcbiBaroLwan 06 bEKT U KOHTEKCT;

® [ON1A KaXAaoro pesynbTata o06OyyeHMA UCNOAb3yeTcA TONbKO 0OA4HO
npeanoXeHne ¢ O4HUM rN1aroJiom;

® nNpu GOPMYINPOBAHMN PE3YNbTAaTOB MCMONb3YHOTCA [Aaro/ibl  TO/IbKO
HecoBepLEeHHOro B1aa;

® npu GOPMYyNMPOBAHMM Pe3yNbTAaTOB pPeKoMeHAayeTcs msberaTb rnarosioB
LUMPOKOM CEMAHTUKMK, ONpeaenatowmx AencTBma, pesynbTaT BbiMNOJHEHUA
KOTOPbIX CIOXKHO M3MepPUTb (3HaTb, MOHMMATb, ObITb B Kypce, BNaAeTb 1 Ap.);

e B GOPMyNMpPOBKax pe3y/bTaTOB PEKOMEHAYETCA WMCNONAb30BaTb MNPOCTble

OAHO3Ha4YHble TEPMUHbI, MOHATHbIE BCEM Y4YaCTHMKamM 0Opa3oBaTes/IbHOro

npouecca.

MeToabl M cpeacTBa KOHTPOAS — 3TO OLLEHOYHble MeponpuATUS, KoTopble
6yayT npoBOAUTLCA B pPaMKax COOTBeTCTBylowero 3aHATMA. OueHoYHble
MeponpuATUA  OO/KHbI  ObITb  COrlacoBaHbl  C  3anJaHUPOBaAHHbIMU
obpasoBaTeNbHbIMK pe3yabTaTamu. K KAyeBbIM MeToAam KOHTPOAA Ha
TEOPETUYECKMX 3aHATUAX OTHOCAT:

® YCTHbIA KOHTPO/Ib OCYLLECTBAAETCA NPU NOMOLWM WUHAUBUAYANbHOIO UM
dpoHTanbHOro onpoca obyyarowmxca. YCTHbIM ONPOC MOMKET COYEeTaTbCA C
BbINO/IHEHNEM YCTHbIX M MMCbMEHHbIX YNPaXKHEHUN.

® [TMCbMEHHbIA KOHTPO/Ib MPOUCXOANT NPU MOMOLLM NMUCbMEHHbIX OMPOCOB,

KOHTPO/IbHbIX PAabOT, KONNOKBMYMOB M T. 4. [pn nMcbMeHHOM onpoce

pocturaetca 6onbwana 06bEKTUBHOCTb, 6ONbLIAA CAaMOCTOATENBHOCTb M

6onbwKit oxBaT obyyatoLmxcs.

3agaHuA oNa CaMoCTOATENIbHOTO BbINMONHEHUA.

3agaHuA oNna camocToATeIbHOM PaboTbl 06yYatowmecs MOryT BbINOHATL Kak
Ha 3aHATMM, TaK M B pPaMKax CamMoCToATeNbHOM paboTbl. 3agaHua Aans
CaMOCTOATENbHOWM PabOTbl A0/KHbI ObITb CBA3AHbI C COAEPHKAHUEM ayAUTOPHOIO
3aHATUA n 3an/laHMPOBaAHHbIMM o6pa3oBaTeNbHbIMM pe3ynbTaTamum.
MpenogaBaTento Heobxo4MMO NOAFOTOBUTb MHCTPYKUMKU AnAa obyyarowmxca no
BbINO/IHEHWIO 3a4aHUI ANA CAMOCTOATENIbHOIO BbIMNO/JIHEHUA U YCTAHOBUTb BPEMS,
A0CTaTO4HOE AN1A UX BbINONHEHUA.
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B T1abnunue 1 npuBeaeH nNpuMmep OMOPHOrO KOHCMEKTa MO XMMUKU MO Teme
«MNepurogmyeckunii 3akoH 1 Tabamua A.U. MeHgeneeBa».

Tabnunua 1. OnopHbIN KOHCNEKT No Teme 1.2.

«MNepurogmnyeckunii 3akoH 1 Tabamua A.U. MeHaeneea»

1. Tema 3aHaTuS Mepunoanyeckmii 3akoH n Tabanuya A.1. MeHaeneesa

MNepnoaunyeckan cuctema xumm4yeckumx anemeHtos A.U.
Mengeneea. Pusnyeckunii cmoicn NMeprnoanyeckoro 3aKoHa
O.UN. MeHgeneeBa. 3aKOHOMEPHOCTM U3MEHEHWSA CBOICTB
XMMUYECKMX 3/1eMEHTOB, 06pasyembIX MMU NPOCTbIX U CIOMKHbIX
2. CopepxaHue Tembl BELLEeCTB B COOTBETCTBMU C NOJSIOKEHNEM XUMUYECKOro
anemeHTa B NMepuogmyeckon cucteme. MmMpoBo33peHYeCKoe u
Hay4Hoe 3HayeHue lNepunoamnyeckoro 3akoHa .U. MeHaeneesa.
MporHo3bl 4.U. MeHgeneesa. OTKpbITUE HOBbIX XMMUYECKUX
3N1eMEeHTOB.

3. Tun 3aHATUA KombunHupoBaHHOE 3aHATUE

OK 01, OK 02;

MnaHnpyemsbie
XapaKTepm3oBaTb XMMUYECKUE 31IeMEHTbI B COOTBETCTBUM C NX

4. | obpasoBaTtenbHble .
NONOMKEHNEM B NEPUOANYECKON CUCTEME XUMMNYECKMX

pesynbTaThbl
anemeHToB A.UN. MeHaeneesa
dopmmMpoBaHME HOBbIX 3HAHWUI U cNOCOHOB AeATeIbHOCTH
(neKkums), nx o6obuweHme n cuctemaTnsauma (pabota B rpynnax
® Ha YCTAHOB/IEHME CBA3M MEXKAY CTPOEHNEM aTOMOB XMMUYECKMX
OPMb! 3/1IEMEHTOB N NepUoANYECKMM U3MEHEHNEM CBOICTB
opraHmMsauum .

5. . XMUMUYECKUX 3/IEMEHTOB U UX COEAMHEHWUIA B COOTBETCTBUM C
yueoHoi nonoxkeHnem NMepnoanyeckor cMcTeme), NpoBepKa 3HaHUM 1
OeATeNbHOCTH

KOHTPO/Ib NPUMEHEHMSA UX HA NPAKTUKE B CTAHAAPTHbIX
CcUTyaumsx (MHAMBMAyanbHaA paboTa No peleHnto NPaKTUKO-
OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHNN )
PelweHMe NpaKkTMKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHWNIM
Ha XapaKTepM3aLMIo XMMUYECKMX 31eMEHTOB: «MeTannmyeckme
6 Tunbl OLEHOYHbIX / HemeTannn4eckme CBOMCTBA, 31EKTPOOTPULLATEIbHOCTb U

" | meponpuaTKii CPOACTBO K 3/IEKTPOHY XMMUYECKUX 31EMEHTOB B COOTBETCTBME C
WX 3NEKTPOHHbIM CTPOEHMEM U MOIOXKEHMEM B NEPUOANYECKON
cucteme xumunyeckux snementos .M. Mengeneesa».
Tect «MeTannnyeckme / HemeTananyecKkme CBOMCTBa,

3apaHuAa ans 3/IEKTPOOTPULLATENIBHOCTb U CPOACTBO K 3/IEKTPOHY XMMMUYECKNX

7. | camocToATeNbHOro 3/1EMEHTOB B COOTBETCTBUE C UX INEKTPOHHbIM CTPOEHMEM U

BbIMO/IHEHMA NONOXKEHNEM B NEPUOANYECKON CUCTEME XMMUYECKUX

anemeHToB [1.1. MeHaeneesa».
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2.2. MeTtoaunueckne peKomeHaaLumn no pa3paboTke TeXHONONMUYECKUX KapT

TexHoNornyeckas Kapta — 3T0O METOANYECKUI AOKYMEHT, NpeacTaBAOWMI
CUueHapuii npoBeaeHUA y4ebHOro 3aHATMA, HaMpaB/IeHHbIN Ha AOCTUXKEHUE
3anN1aHNPOBaHHbIX pe3ynbTaToB 0byyeHMAa. TexHONOrMYecKas KapTa OnucbiBaeT
cnocobbl B3aMMOAENCTBMA NpenogasBaTtend € 0byYaloWMMUCA U TEXHONOMMK
BOBJIEYEHMA CTYAEHTOB B paboTy Ha 3aHATMW. [TpoBeaeHne y4ebHOro 3aHATUA C
NCNO/Ib30BaHMEM TEXHOIOTMYECKOM KapTbl N03BONAET 3PPEKTUBHO OPraHM30BaTb
npouecc obyyeHua, obecrneuntb GopmMMpoOBaHUE MNpPEeAMETHbIX Pe3y/abTaTOB WU
obLWwmx KoOMNeTeHUUMn, oNTUMKM3NPOBATb BPEMA NpenogaBaTensd Ha NOArOTOBKY K
3aHATUIO. TexHONorMYecKasa KapTa MOXKeT ObiTb npeactaBneHa B ¢dopme ABYX
Tabnuu, roe nepsasa Tabnanua cogepKUT obuyro MHGOPMaUMIO O 3aHATUM, @ BO
BTOPOM — NPUBOAUTCA NO3TAMNHbIM CUEHAPHbIM NAaH 3aHATUA.

PekomeHayeTcs cnenytowan CTpyKTypa nepson Tabanubi:

® Ha3BaHWe TeMbl 3aHATUSA;

® coAepkaHne TeMbl;

® TN 1 popma NpoBeaeHUA 3aHATUA.

Tun 3aHATUA — NpaKTUYeckan, nabopaTopHaa paboTa Man KOMOBMHUpPOBaAHHOE
3aHATUE (XapaKTepu3yeTcA COYETAHMEM pPaA3/INYHbLIX Liefed U BMOO0B y4ebHoWM
paboTbl: NpoBepKa 3HaHUN, paboTa Hag NPONAEHHBIM MATEPUAIOM, BbINOJIHEHNE
NPaKTUYECKUX YNParKHEHUI U T.4,.).

K dopmam opraHusaumm yy4yebHOM [eATENBHOCTM Ha NPAKTUYECKUX W
NabopaTopHbIX 3aHATUAX OTHOCAT COBEPLUEHCTBOBaHME (3aKpenseHue) HOBbIX
3HaHWI U ymeHu (cnocoboB AeATeNbHOCTU), MPUMEHEHUE 3HAHUN, YMEHUN,
cnocoboB feATenbHOCTM B y4ebHOM M npakTnyeckon gesatenbHoctu. K dopmam
opraHu3aumm y4yebHor AeATeNbHOCTM Ha KOMOWHMPOBAHHOM 3aHATUM MOXKHO
OTHecTM pOopMMpPOBAHME HOBbIX 3HAHMIN M cNOCOHOB AeATeNIbHOCTH, NX 0606 eHne
N CUCTEMATM3ALMIO, NMPOBEPKY 3HAHMUM N KOHTPONb UX MPUMEHEHUA HA NPAKTUKE B
CTaHAAPTHbIX CUTYaLUSAX.

Bo BTOpoM Tabauue TEXHONOrMYECKOM KapTbl pa3meliaeTca OCHOBHaA
MHPOpPMaLMA O 3aHATUMN:

® >3Tanbl 3aHATUS;

® [eATeNbHOCTb NpenoaasaTens;

® [eATe/lbHOCTb CTYAEHTOB;

® nJaHMpyemMble obpa3oBaTeNbHble pe3ynbTaTbl;
® MeToAbl U CpeacTBa KOHTPONS.
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Mpu  3anonHEHMM TEXHONOrMYecKorM KapTbl Heobxoammo onucaTb
AeATeNbHOCTb NpenoaaBaTena U CTYAEHTOB NO KAOYEBbIM 3Tanam 3aHATUA.

1. OpraHuM3auMoHHbIM 3Tan. Ha opraHu3auMoHHOM 3Tane npenogaBaTesb
obecneymBaeT co3gaHue paboyet 06CTaHOBKU, 3HAKOMUT CTYAEHTOB C LLe/IbIO U
33434aMM 3aHATUA, @ TaKXKe NPOBOAUT aKTyaIM3aLMIO 3HAHWUI CTYAEHTOB NO Teme
BbINOJIHEHWA NPAKTUYECKON nnum nabopatopHom paboTbl.

2. OcHoBHoOM 3Tan. OCHOBHOM 3Tan 3aK/t4aeTcA B OPMUPOBAHMM HOBbIX
3HAHMW M CcNOCOBOB AEMUCTBUIM, OCMbICNEHUN CTYAEHTAMWU COAEPKAHUA 3a4aHUN
NPaKTUYECKMX W  NnabopaTopHbix paboT, CcamoCTOATENbHOM  BbIMOJHEHUMU
NPaKTUYeCKMX 3agaHui. Kpome TOro, B OCHOBHOM 3Tan BXoAWT obobuieHne U
CUCTEMATM3aLMA Pe3y1bTaToOB BbINONHEHUA YNPAXKHEHWI, 3a4aHNIN, obopMaeHue
OTYeTOB.

3. 3aknouuTenbHbId 3Tan. Ha 3aknwuuTenbHOM 3Tane MNpoucxoauT
o6o06ueHne 1 noaseaeHne nToros paboTbl, pUKcauma AOCTUNKEHMA pe3ybTaToB
BbIMO/IHEHMA 3a4aHUK, pedriekcnsa, onpenesieHMe NepcrneKkTUBbl Aa/ibHENLLEN
paboTbl. B 3aBeplIeHNN 3aKNOUYMTENbHOMO 3Tana BblgaeTcA AOMallHee 3ajaHue
(3apaHune gna camoctoaTenbHOM paboTbl).

[nAa Ka)poro atana B TEXHOJIOTMYECKOM KapTe peKoMeHAyeTcA yKa3blBaTb
nnaHupyemble obpasoBaTesibHble pe3y/bTaTbl, KOTOpble OyayT AOCTUTHYTbl B
pamMKax AaHHOro 3Tana, BO3MOXHble MeToAbl U CPeacTBa UX KOHTPONSA, a TaKKe
AeATeNbHOCTb NpenoaaBaTena u CTyAeHTOB.

K meTtogam u cpenctBaM KOHTPOAA Ha MNPAKTUYECKUX U 1abopaTopHbIX
3aHATUAX MOTYT ObITb OTHECEHbl TaKMe OLLEHOYHbIE MEPONPUATUA KaK pelueHune
334Q4,  KelncoB,  BbINoAHeHMe  nabopaTopHbix  paboT,  BbIMNOJHEHUE
MHANBUAYANbHbIX 334aHMI, NOATOTOBKA M 3aLLMTa OTYETOB U T.4,

TexHONoOrnMyeckas KapTa MNO3BOAAET CMNPOEKTUPOBATb MOJIHOLLEHHbIN
CUEHapWii 3aHATUA C y4eToM GOopMUpPYEMbIX PE3YNbTATOB 0OYyYeHMUS.

B Tabaunue 2 npuseaeH npumep TeXHOIOTMYECKON KapTbl MO XMMUM NO Teme
«Peakunu rmgponmsa.
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Tabnnua 2. TexHonornyeckan kapTta no teme «Peakumm ruaponmnsa»

Tema 3aHATHA

Peakuuu rugponunsa

2. | CopepraHue Tembl

rmaponus coneit. CoctaBneHme peakumii rmaponmnsa conei. 3HayeHme ruaponnsa

B 6Monormyecknx obMmeHHbIx npoueccax. NMpumeHeHue rmapoamsa B NPOMbILLAEHHOCTH

3. Twun 3aHAaTHA

NabopaTopHana paboTa

AeATeNbHOCTU

®dopmbl opraHusaumm yyebHowm

MpumeHeHWe 3HaHWIN, yMeHUI, cNocob0oB A,eATeNIbHOCTM B y4EOHOM M NPAKTUYECKON AeATENbHOCTH

3Tanbl 3aHATUA

deAatTenbHoOCTb
npenopasarens

HdeAatTenbHOCTb
CTYAEeHTOB

MnaHnpyemblie
obpasoBarenbHble
pes3ynbTaTbl

Tunbl OLEeHOYHbIX
MeponpuUATUN

1. OpraHM3auMOHHDbIM 3

Tan 3aHATUA

Co3pgaHue pabouen
06CcTaHOBKMN,
aKTyanusaumsa MoTUBOB
y4yebHoOW aeATeNIbHOCTH.
MpoBepKa BbINOAHEHUA
3agaHuin BCP / BxoaHoM
KOHTPO/b

1) KoHTponupyet
NOAroTOB/NIEHHOCTb

06yqarou.|,v1xcn K BbINOJIHEHWUIO

nabopaTtopHoi paboThbi:
-npoBepAeT 3aMno/IHeHne
nabopaTopHOro *KypHana

-NPOBOAMT YCTHbIW ONPOC Mo

TeXHUKe 6e30nacHOCTH

nposeaeHnn nabopaTopHOro

onbITa
2) JonyckaeT CTyAeHTOB K

BbIMOJIHEHUIO TabopaTOpPHOA

paboTbl

1) OTBeyatoT Ha BONpPOCHI
npenoaasarens,
OEeMOHCTpUpPYLOT
NoAroToB/IEHHbIE
maTtepuanbl

2) NonyyatoT AONYCK K
BbIMOJ/IHEHUIO
nabopaTtopHoi paboThbl

MepeyncnaTb OCHOBHbIE ACMEKTbl
cobntoaEeHNA TEXHUKM
6e3onacHocTu npu pabote ¢
XMMMUYECKMMUN peareHTaMm m
anekTponpubopamm,
NCNO/Ib3yeMbIMU B
9KCNEPUMEHTE

TecT no Teme:
«'maponns BeLwecTs»
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JT1anbl 3aHATUA

JeaTenbHoOCTb
npenopasarens

JeatTenbHoOCTb
CTYAEHTOB

Mnanunpyemble
obpasoBaTtenbHble
pe3ynbTaTbl

TuNbl OLEHOYHDbIX
MeponpUATUN

AKTyanusauus
coaepaHus,
HeobxogMmoro ans
BbINOJIHEHUA
nabopaTopHbIX U

AKTyanusmnpyert Lenu, 3agadu
BbIMOJIHEHUA TabopaTopHOro
onbITa, METOAMKM
BbIMOJIHEHUA SKCNEPUMEHTA

YyacTBytoT B 06CyKAEHUN
uenemn, 3agau
BbINO/IHEHUA
nabopaTopHOro onbITa,
METOAMNKM BbINOSHEHMUA

1) dopmynunposatb Lenb
NAAHUPYEMOTO IKCMEPUMEHTa NO
nccnefoBaHMIo Npouecca
rmaponmsa

2) O6bACHATbL rMNoTesy

Bonpochl, cBA3aHHbIE C
Lenamm 1 3aga4amm
nabopaTtopHoi paboTbl

NPaKTUYeCcKnx pabot 9KCNepumeHTa 3KCnepumeHTa no onpeaesieHuto
CO/IEN C MOMOLLLbIO peaKkLunit
rmaponmnsa
2. OCHOBHOM 3Tan 3aHATUA
OcmbicneHue OcywecTBnaeT KOHTPOAb 3a OcywecTtBnawoT OK 01; Bonpocbl no

coAeprKaHuA 3a4aHni
nabopatopHbIx pabor,
nocnefoBaTeNbHOCTH
BbIMOJIHEHMA AENCTBUNN

NoAroToBKOM paboumx mect
CTYZAEHTOB K BbIMO/IHEHWIO
nabopaTtopHoi paboThbl

noAroToBKy paboyero
MECTa K BbINOJIHEHUIO
nabopaTtopHoi paboThbl

Ob6DBbACHATL YCTPOMCTBO, MPUHLLMN
aenctena n obnactb
npMMeHeHns 1abopaTopHOMn
nocyapl 1 obopyaoBaHUA

CoAep’KaHUIo 3a4aHNM
NabopaTtopHo paboTbl

CamoctoaTtenbHoe
BbIMOJIHEHUNE
NPaKTUYECKUX 3aJaHUN,
nabopaTtopHbIx paborT, B
COOTBETCTBUU C
WMHCTPYKUMEN,
MEeTOANYECKUMU
YyKa3aHUAMM,
TEXHONOTMYECKMMM
KapTamu

OcyLiecTBnseT KOHTPOAb 33
XOZL0M BbINOJIHEHMSA ONbITOB
no Teme nabopatopHoO
paboTbl

HabnopaloT 3a
N3MEHEHMEM OKPaCKU
KMCNOTHO-OCHOBHOTO
WMHAMKaTOpa B
3aBMCMMOCTM OT TMMa
rmaposinza conu, 3a
NPOSBNAEHUAMM
HeobpaTumoro
rMAPON3a, BANAHUA HA

OK 031,

Ob6bsAcHATbL Habaogaemoe,
onucbiBaTb Habtogaemoe npu
NMOMOLLLY MONEKYIAPHbIX U
WMOHHbIX YPaBHEHWNI peakLnii

3anucu B nabopatopHom
YypHane, ypaBHeHMsA
NpOoTeKaoLWmxX
XUMUYECKUX peaKLmii
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JT1anbl 3aHATUA

JeaTenbHoOCTb
npenopasarens

JeatTenbHoOCTb
CTYAEHTOB

Mnanunpyemble
obpasoBaTtenbHble
pe3ynbTaTbl

TuNbl OLEHOYHDbIX
MeponpUATUN

rMAPOJIN3 BHELLHUX
daKTopos

0606uweHne n

KoHcynbTMpyeT obyyatowmxca

1) 3aHocAaT B Tabaumuy

MHTepnpeTnpoBaTb pe3ynbTaThl

YCTHbIN onpoc no

cucTemaTtmsauma Nno BOMpoOCam UHTepnpeTaunum | pesynbraTtbl aKCnepumeHTa BOMNpoOCam
pe3ynbTaToB pe3y/IbTaTOB 3KCNEPUMEHTA HabnaaemMbIX ABAEHUIN MHTepnpeTaumm
BbINOJIHEHMA 2) AHanusupytot pe3ynbTaTtos
nabopaTtopHbIx pabor, ocobeHHOCTM 0bpaTMmoro 3KCNepumMeHTa
NPaKTUYeCKnx pabor, n HeobpaTnumoro

ynpaxKHeHuM, 3aaaHni rmaponmsa

3. 3aKNKUMTENbHDbIN 3Tan 3aHATUA

NMoaseneHmne UToros 1) npoBoANT yCcTHbIM onpoc no | 1)OueHusatoT OK 01, 3awmTa pesynbTaTos
paboTbl; duKcaumn KOHTPOJIbHbIM BOMNPOCAM, O0CTOBEPHOCTb nabopaTtopHoit paboTbl

AOCTUXKEeHUs Luenem

npmneegeHHbIM B

NOJIyYEHHbIX pe3ynbTaToB
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JT1anbl 3aHATUA

JeaTenbHoOCTb
npenopasarens

JeatTenbHoOCTb
CTYAEHTOB

Mnanunpyemble
obpasoBaTtenbHble
pe3ynbTaTbl

TuNbl OLEHOYHDbIX
MeponpUATUN

(oueHka geAaTenbHOCTH
obyyatowmxca);
onpegeneHune
nepcneKkTUBbI
OanbHelwen paboTol

METOAMYECKMX YKA3aHUAX K
nabopatopHoit paboTe;

2) noaBoOAUT UTOTK
nabopatopHon paboTbl;

3) BbICTABNAET OLEHKM
obyyatoWwmMmea No KpUTepmam
oueHMBaHUA nabopaTopHbIX
pabot

2)dopmynnpytoT BbIBOAbI
N3 NONYYEHHbIX
pesynbTaToB HabaoAeHUIN
3)OdopmnstoT
NabopaTopHbIN KypHan
4)3awmatoT pesynbTathl
nabopaTtopHoi paboThbl

1) 06BACHATL COOTBETCTBME
NoJIy4eHHbIX pe3y/IbTaToB TMNaM
rmgponunsa

2) dopmMmynmMpoBaTb 3aBUCUMOCTb
KMCNOTHOCTM cpeabl pacTBOpa oT
TMNa rmaponunsa

4. 3apaHua gna
CaMOCTOATE/IbHOrO
BbINOJIHEHUA

BbigaeT 3agaHuna CP gna
BbINoAHeHMA B 30C:
COCTaB/IeHME YyPaBHEHUM
peakuMn ruaponunsa
OpraHMUYecKmx BeLecTs

BbiNoOAHAIOT 3agaHMA
MHONBUNAOYanbHO

CocTaBnATb ypaBHEHMA
rMAPoIN3a OPraHNYeCcKmX
BeLLecTs

Tect no Teme: “I'maponus
opraHun4Yeckunx sewects”
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2.3. MeTtoauueckue pekomeHaauum no paspabortke nabopatopHbix pabor

OcHoBononaratowmm TpeboBaHMEM K pe3ynbTaTaM OCBOEHMA XMMUM
ABnAeTcs cGopPMMPOBAHHOCTb Y 0OYYAOLNXCA YMEHUIA UCCNen0BaTb XMMUYECKME
NpoLeccbl M ABNEHMA, B YACTHOCTM, MJAaHUPOBATb WU MPOBOAUTb XMMUYECKME
3KCNEePUMEHTHI, nccnenoBaTb BeLlLecTBa n npoBepATb rmnoTesbl,
MHTEPNPEeTMPOBaTb Pe3yNbTaTbl 3KCNEPMMEHTOB, MPOBOAUTb pPaACYeTbl MO
XUMUYECKUM GOPMYyNamM U YPaBHEHUAM XMMUYECKUX Peakuuii, NPporHo3npoBaTb
NOCNeACTBMA  XMMMUYECKUX MNPUPOAHbIX, ObITOBbIX W  NPOU3BOACTBEHHbIX
npoueccos. JlabopaTopHble pabOTbl COCTAaBAAKT BaXKHYK 4YacTb Yy4yebHOro
npouecca NO XMMUWU W HanpasneHbl Ha ¢opmmpoBaHMe Yy obyyatoLmxcs
NPaKTUYECKUX YMEHWUIN, B T.4. CnocobHOCTEN YCTAHABAMBATb CBA3M MeXAy
TEOPETUYECKMMM MONOKEHUAMMN N SKCNEPUMEHTAIbHbIMU AAHHbBIMMU.

KayecTBeHHOe BbinonHeHMe nabopaTopHbix paboT TpebyeT Hanuuua vy
06Yy4aOLMXCA HE TONbKO COOTBETCTBYOLLMX NPAKTUYECKMX HAaBbIKOB (cobatoaeHme
TeXHWKN 6e3onacHOCTU, cOOpKa YyCTaHOBOK, MPUrOTOB/IEHUE PEAKTMBOB U Np.), HO
N 3HaAHMIN TeopeTunyeckoro matepuana [2, 3]. OgHMM M3 cnocoboB MOBbIWEHMUSA
30 PeKTUBHOCTM BbINONHEHUA Obydyarowmmmca nabopaTopHbix paboT asnserca
npeacTaB/ieHne MEeTOAMYECKUX PEeKOMeHZaUM NOo UX BbINONHEHUIO B BUAe
cneunanbHbiM 06pazom ohopMIEHHbIX MHCTPYKUMIA [4].

Copep)aHne xoda BbINO/SHEHMA nabopaTopHoM paboTbl MoXKeT ObiTb
npeacrtasneHo B ¢opme Tabamupl, COCTOALLEN U3 HECKONbKMX CMbIC/I0BbIX 6/10KOB:

1. Bonpocbl W 3agaHMA ANA NOJYYEHUA [OMNYCKa K  BbIMNOJHEHUIO
nabopaTtopHon paboThl.

2. O6bopynoBaHMe U Nocyaa, PeaKTUBbI.

3. Onu1caHmMe Kaxaoro onbITa, 3an1aHMpoBaHHOro B NabopatopHomn paboTe, B
BMAE  aNroOpuMTMa  BbIMOJIHAEMbIX B XOAE€  3KCNepMMeHTa  AencTBui
(nocnepoBaTeNbHOCTU LWAroB, KaKAbll M3 KOTOPbIA OMNWUCbIBAaeT 3aBeplueHHOoe
Aencteue).

4. Bonpocbl M 3agaHuA K OMNbITaM, UMeIoLLMEe CBOEN LEeNnblo akueHTUpPOoBaTb
BHMMaHWe Ha TexHUKe 6e30MacHOCTU, 0COBEHHOCTAX NPOTEKAHMUA IKCNEPUMEHTA,
aHanuse, 06paboTke N 060CHOBAHUM NOJIYYEHHbIX PE3Y/IbTATOB.

CTpyKTypupoBaHUe u npeacraBneHmne nHdopmaymm o nabopatopHom paborte
nomoxet obyyalowmMmca npu NOATOTOBKE K 3aHATUIO, AKTUBUBUPYET UX
NO3HABaTe/IbHYO AeATe/IbHOCTb BO BPEMA €e BbINOJIHEHWUA, @ TaKKe NO3BOAUT
BbICBOOOANTL [OMNOMHUTENIbHOE BPEMA Ha NpoBeAeHMe 3anNaHWMPOBaHHbIX
onbIToB, bonee AeTanbHbIA AHAN3 NOJIYYEHHbIX PE3yNbTATOB N pedaeKcuto.
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[anee npuBeaeH NpuMmep MHCTPYKUMKM K nabopatopHoi paboTe cornacHo
ONMCaHHOMY Bbllie popmary.

NabopatopHasa pabora «Peakuuu rugponusa» no pasgeny 2. Xumumyeckume
peakuuu.

1. Bonpocbl gnAa gonycka K naboparopHoii pabote
a) cbopmynmpymTte Lenb NAaHUPYEMOTO SKCNEPUMEHTA;
6) 06bACHMUTE, KaKOWM NPOLECC Ha3bIBAOT NTMAPO/IN30M, KaKOM OH BbIBaET;
B) 0OBACHWUTE, KaKue CcywecTBYlOT cnocobbl AoKa3aTenbCTBa CyLLECTBOBAHMSA
rMAPOaN3a HEOPraHUYECKMUX U OPraHUYECKUX BELLECTB;
r) 06BACHUTE, KaK COCTAaBNAETCA YPaBHEHWE TMAPONN3a;
A) 06bAcHUTe, yTo Takoe pH? Kak 3aBMCUT AaHHbIN NOKa3aTenb OT KUCOTHOCTU UK
OCHOBHOCTU Cpeabl pacTBOpa;
e) 06BbACHUTE X0/, BbINONHEHMSA SKCMNEPMMEHTA NO PeLleHMI0 KAaYeCTBEHHbIX 3a4ay;
) nepeyncinTe OCHOBHble acneKTbl cobaAeHUA TeXHUKM 6e3onacHOCTU npwm
paboTe c arpeccUBHbIMM peareHTaMu (rmapoKcua Hatpuma).

2. MpoBegeHue onbITOB

O6opyaoBaHue U nocyaa PeaKtusbl
1. CteknaHHblEe NPOBUPKK 1. Pactsop NaOH
2. Wratmne gna npobumpok 2. PactBop Na2504

3. PactBop AICI3

4. Pacteop Na2CO3

5. PactBop Cu(OH)2

6. KNCNOTHO-OCHOBHbIN UHAMKATOP

Anroputm nposeaeHus onbiTa N2 1 Bonpocbl u 3aaaHuA
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OnpeaenuTe, 4TO NPOU3OMNAET, ECU 1.KaKkol HaAuKaTop nyywe
OX/1aANTb PacTBOP KapboHaTa HaTpus AU | CNONBL30BaTb ANA onpeaeneHus

n06aBUTb K HEMY TMAPOKCUA, HAaTPUA? cpeapl pactsopa?
1.1. Hanewnte B npobupky 1-2 mn 2. CocTaBbTe COOTBETCTBYOLWME
pacTBopa KapboHaTta HaTpuA. YPaBHEHMA XMMUNYECKNX PeaKLniA,

1.2. OnyctmTe NPOBMpPKY B CTaKaH C O4E€Hb | B MONEKYNAPHOM U MOHHOM BUAE.
XON04HOM BOAOW UIN CHEFOM.

1.3. NpoBepbTe cpeny pactsopa npu
NOMOLLN KUCNOTHO-OCHOBHOIO
WHAMKATOpA.

1.4. Job6asbTe K pacTBOpy KapboHaTa
HaTPMA MMAOPOKCUA HATPUA.

Anroputm nposepgeHua onbita Ne 2 Bonpocbl 1 3agaHuaA

1.1. B ogHy NnpobupKy c pacTBOpOM 1. CocTtaBbTe cooTBeTCTBYHOWME
cynbdata meau (ll) npuneiite pactsop YPaBHEHUA XMMUYECKUX PEeaKLNA,
rTMAPOKCMAA HaTpUA. B MONEKYNAAPHOM 1 NOHHOM BuAe.

1.2. Bo BTOpyto NpobUpPKY C pacTBOpOM
cynbdata meau (ll) npuneiite pactsop
KapboHaTa HaTpwuA.

1.3. CpaBHuTe uBeT 0bpasyowmxca
OCaJKOB.

1.4. O6paTUTe BHUMAHUE Ha BblaeNEHNE
rasa B ogHoOM 13 npobmpokK.

1.5. Onpegennte, OTKyAQ MOXeT
BblAENATbCA 3TOT ras?

1.6. MpoBepbTe Ka4YeCTBEHHbIM COCTAB rasa
ropALLEN NYYUHKON.

5. O6bsicHMTe Habaogaemoe aBneHue.

3. O6paboTKa pe3ynbTaToB ONbITOB

1. MpoaHanusMpymnTe COOTBETCTBUE MOYYEHHbIX PE3Yy/1IbTAaTOB TUMaM
rmaponunsa. Caenalite COOTBETCTBYIOLLME BbIBOADI.

2. ChopmynumpyiiTte BbIBOAbI O 3aBUCUMOCTM TUNA TMAPO/IN3a U KUC/IOTHOCTH
cpeabl pacTBopa.
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2.4. MeTtoanueckme pekomeHgauMu nNo pas3paboTke NpPaKTUKO-
OPUEHTUPOBAHHbIX 3a4aHWNIA

MPaKTUKO-OPMEHTUPOBAHHbIE ABAAKOTCA OAHMM M3 cnocobosB peanusauunmu
npodeccMoHanbHOM  NOArOTOBKM B gucumnanHe  «Xumua».  [IpakTUKo-
OPUEHTUPOBAHHbIE 334aHUA BKAKOYAOT MHPOPMALUIO N3 XKU3HU» U HAaNpPaBEHbI
Ha BbIAB/IEHNME 3HAHMW CTyaeHTOB 06 oOKpyxaowem mupe, GopmUpoBaHUE
NPaKTUYECKMX YMEHUMN U HaBbIKOB, B TOM YMCae C UCMOAb30BAaHUEM 3/IEMEHTOB
npodeccnoHanbHOM 0eATeNnbHOCTU. Mpwn BbINO/IHEHME NPaKTUKO-
OPUEHTUPOBAHHbIX 3a4aHUN CTYAEHTbl HE TOJIbKO PeLatoT IMYHOCTHO-3HaYMMble
npobaembl ¢ UCMONb30BAaHNEM NPEAMETHbIX 3HAHWIN, HO M OCBAMBAIOT 3/IEMEHTDI
obWmMx KomneTeHUM .

Llenb npakTUMKO-OPUEHTUPOBAHHDLIX 3a4aHUN — «MNOTPYXKEeHUE» B pPeLLUEHUE
«XKM3HEHHOM» 3agaun. MaTepuanbl gNA COCTABNEHUA TAKMX 3a4aHUMA LOMKHbI
OblTb B3ATbl M3 OKPYKAMOWEN AENCTBUTENBbHOCTU, OOJIKHblI OblTb MHTEPECHDI
oby4atoWwmmca 1 A0NKHbl MOTUBMPOBATL X HA MOUCK BAPUAHTOB PELLEHUA.

C TOYKM 3peHUA HanpPaB/IEHHOCTU MPAKTUKO-OPUEHTUPOBAHHbIE 3a4aHUMUA
AENAT Ha 33a[aHuA, CBA3AHHbIE C KU3HbIO, MPAKTUYECKON AeATe/IbHOCTblO, Ha
334aHUA  «KUTEMCKOro» cogepaHua, Ha 3agaHus npodopUeHTaUNOHHOM
HanpaB/IEHHOCTU, CBA3aHHble ¢ byayuien npodpeccMoHaNbHON AeATENBbHOCTbIO.

Kpome TOro, no d¢opme MOUCKA peLEeHUA MPaAKTUKO-OPUEHTUPOBAHHbIE
33aHMA MOMKHO pa3feInTb Ha TeopeTUYECKUE, PacYETHbIE N SKCNEePUMEHTA/IbHO-
TeopeTnyeckme.

PeweHne TeopeTMYecKMX 3a4aHWii NO03BOJIAET pa3BMBaTb JIOTMYECKoe
MblWwneHrne, GOpMMPOBaTb MOHATUMHbBIMA annapaT, CBA3blBaTb TeOpeTUYeckoe
3HAHMA NO ANCLMUMNINHE C UX TPUMEHEHNEM B HOBOM CUTYaLUMN.

B pacueTHbIx 3aga4yax obyyatowmeca ycTaHaBANBAOT 3aKOHOMEPHOCTM, CBA3M
MeXAY BEIMYMHAMM, UCNONb3YA NOAXOAALNIA MAaTEMATUYECKUIA annapar.

Mpwu BbIMO/IHEHUN 3KCNEepPUMEHTaIbHO-TEOPETUYECKUX 3a4aHnM
obyuyatowmecs onbITHbIM NyTEM Ha OCHOBE 3HaHWI PeLlatoT NPaKTUYECKUE 3a4a4M.

CnepyeTr OTMETUTb OCOBEHHOCTM MPAKTUKO-OPUEHTUPOBAHHbLIX 3ajad,
KOTOpble HeE0HX0AMMO 3aK/1aAbIBaTb NPU NX NMPOEKTUPOBAHMUN:

— Ha/IM4YMe no3HaBaTeNbHOM, NPOdECCMOHANbHOM, COLMANbHON 3HAYMMOCTH,
KOTOpasa U MOTUBMPYET 0OYYAOLLNXCS;
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— Hanuuue cloXKeTa, cUTyauum nam npobnembl, ANA paspeleHna KOTopoK
HeobxoAMMO MCNONb30BATb 3HAHMA, YMEHUA U3 PasHbIX NpegMeTHbIX obnactei
WU U3 }KU3HU, HA KOTOPble HET ABHOTMO YKa3aHMsA B TEKCTE 3a4a4u;

— CBA3b C 06/1aCTbi0 NPUMEHEHMA pe3ysibTaTa, NOJYYEHHOro NPU peLleHnm
3a4aum.

Kak npaBu/io, NPaKTUKO-OPUEHTMPOBAHHOE 33JaHME MMeeT CAeAyHoLLyto
CTPYKTYpY:

— Ha3BaHMe 3a4aHuA;

— BBegeHMe B npobnemy (onucaHuWe KMU3HEHHOW cuTyauuu (Npobnembl),
JIMYHOCTHO-3HAYMMOro BONpocCa);

— UCTOYHUKM MHPOpMauum (TeKcT, Tabanua, rpadmk, CTaTUCTUYECKUE AaHHble
nAap.);

— bopMynnpPOBKa 3aaHuS;

— TpeboBaHMA K NpeacTaBneHUIo pesynbtaTta (popmat/sua).

[na pa3paboTKn NPaKTUKO-OPMEHTUPOBAHHbIX 3a4aHNI HEOHX0ANMO:

1. Onpepenutb pe3ynbtaT obyyeHUA, Ha POpPMMPOBAHME WM MPOBEPKY
KoToporo 6yaet HanpasBAeHOo 3a4aHue.

2. CbopmynupoBatb BBegeHue B npobaemy (npeacrasnset coboi onncaHue
CUTyauumn, KOTOpas MOMKeT BCTPETUTbCA B MOBCEAHEBHOWM KW3HM, B ObITy, B
obuecTBe, Ha NPOM3BOACTBE U T.M.). BBeaeHMe B NpobaemMy A01KHO ObITb KPAaTKMM
M eMKMM, OPMEHTUPOBAHO HA COOTBETCTBYIOLLYID BO3PACTHYL rpynny
obyyarowmxca.

3. CoopmynunpoBatb O4HO WUAM HECKONbKO 3agaHuMi ana obyvatowmxca. B
334aHUAX [OMKEH ObiTb onpegeneH NOPALOK AENCTBUM, KOTOPOMY [OXKHbI
cnepoBatb obyyatowmeca Nnpu Ux BbiNoHEHUU. POpMyANMPOBKA 3a4aHUI A0MKHA
COOTHOCUTBCA C MHCTPYMEHTOM WX MPOBEPKM: BCE, 3aM/JlaHMPOBAHHbIE 33a[aHMUA
AOKHbI OblTb OUEeHeHbl. Kak 3agaHua, Tak U TpeboBaHUA K UX NpPeaCcTaBAEHUIO
[OMKHbI 6bITb CHOPMYNNPOBAHbI MOHATHO W YETKO, He AOMNyCKaTb Pas3/IMYHbIX
BapMaHTOB TO/IKOBaHMA 06yYalOLWMMMCA.

4. MoarotoBUTb MHPOPMaLUIO, HEOBXoAMMYIO AN BbINOAHEHUA 3a[4aHUMN
(TekcTbl, Tabnunubl, rpadmkun, BUAEO, CTaTUCTUYECKME AaHHbIe U T.4.). TpeboBaHus,
npeabaBAseMble K UCTOYHUKaM MHOpMaLUi:

— [O0CTAaTOYHOCTb (COAEP’KUT BCHO Heobxoaumyto WHPOpMmauMo Aans
BbINO/IHEHWSA 3a4aHWNI);

— 3¢deKTMBHOCTb (Mo3BONAET BbINONHUTL 33a4aHWe MNPU MUHUMAJbHbIX
3aTpaTax);
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— COOTBETCTBYET BO3pacTy obyyatowmxcs;

— COAEepXUT NOo3HaBaTe/ibHYl0, MHTEepecHyl (HOByl) AnA obyyatomxcs
MHPOopMaLULO.

MpuBeaem NpMMepbl NPAKTUKO-OPUEHTUPOBAHHDIX 3a4aHUI, NPEeAN0XKEHHbIX
B AUCUMNAUHE «XUMUAY,

Mpumep Ne 1

Twun 3agaHnA: pacyeTHoe

NHdopmauma-noackaska

KpynHenwmn ¢paHuy3cKMn XMMWUK AHTyaH-JlopaH JlaByasbe (1743-1794)
NMOCBATM/I CBOKO AUNAOMHYIO paboTy uccneaoBaHUo coctaBa rmnca n anebactpa,
KOTOpble A0 CUMX NOP LWMPOKO WMCMONb3YIOTCA B CTPOUTENLCTBE, M3rOTOBJIEHUMU
KOMWI CKYNbNTYp, a TaKXe 4na OOUKCUpyoWwMX NOBA3OK MNpu nepenomax. B
4acTHOCTK, JTaByasbe onpeaenan coaepXaHme KPpMCTannnm3aLMoHHOM BOAb! B 3TUX
CONAX.

3apaHune

Paccumtamte maccy Boabl, cogeprkawytoca B 100 r Kpuctannorngpara
cynbdaTa Kanbuma coctaBa: a) CaSO4*2H20 (runc); 6) 2CaSO4*H20 (anebacTp).

Mpumep Ne 2

Tun 3a4aHnA: SKCNepuMeHTabHO-TeopeTuyeckoe?!

NHopmauma-noacKkaska

B cepeanHe mapta, T.e. 332 mecAl, A0 NOCEBA, HAYMHAKOT rOTOBUTb CEMEHA
orypuoB. Mx nogsewmnsatoT gna nporpeBaHnsa Hapg 6atapeen. 3atem Ha 10 MUH.
nomeLatoT B pactBop nosapeHHom conm NaCl c maccosoit gonen 0,05 nnm 5%. ins
nocesa oTOMpPAlOT AUWb NOTOHYBLUME CEMEHA, BCN/biBWME BblbpacbIBatoT.
ObpaboTKka pacTBOpOM COAM He TOAbKO MNomoraeTr oTobpaTb NONHOUEHHblE
CeEMeHa, HO U yaansaeT C UX NOBEPXHOCTU BO3OyanTenein 3aboneBaHU.

3apaHune

BbinonHute pacyetbl n npurotosbte 100 Mma Takoro pacrtsopa.

Mpumep Ne 3

Twun 3agaHnAa: pacdyeTHoe

NHpopmauma-noacKkaska

1 3ayanme cocTaBieHO Ha OCHOBE 3a/[auH, MPEIOKEHHOH B paGoTe AHKymreBoit H.I1.
https://multiurok.ru/files/sbornik-probliemnykh-praktiko-oriientirovannykh-za.html.

25



MpomeXKyTOYHbIM NPOAYKTOM O06MEeHa Y TENNOKPOBHbIX ¥XMBOTHbIX ABNAETCA
MOJI04HAA KMCAO0Ta. 3anax 3TOM KMCAOTbl KPOBOCOCYLLME HACEKOMbIE Y1aBAMNBALOT
Ha 3HAYMTENIbHOM PACCTOAHUMN.

3apaHune

1. MNoyemy HaceKomble (Komapbl) BbICTPO HAXOAAT CBOIO KepTBY?

2. YctaHoBuUTe GOpMYyly MOSIOYHOM KMCNOTbI, KOTOPaA MOMOraeT HaCeKOMbIM

HaXOAUTb TENZIOKPOBHbIX }XMBOTHbIX, €C/IM MACCOBbIE 401 3/IEMEHTOB B HEMN

coctasnatoT: yrnepoaa —40,00%, sogoposa — 6,67%, kmcnopoga — 53,33%.

3. CocTaBbTe CTPYKTYPHYHO GOPMYNYy MOIOYHOW KMUCnoTbl. HasoBuTe KNcnoTy
no HomeHknatype UKOMAK.

4. Ha OCHOBaHWW CTPOEHMA MOJIOMHOW KUCNOTbl CAEeNanTe BbiBO4, O ee
XMMWYECKMX CBOMCTBAX.

5. Hanaute B MHTEpHETE AU APYTUX NCTOYHUKAX MHGOPMALMIO O
NPMMEHEHMUN MOSIOYHOM KUCNOTbI.

2.5. MeTtoguueckue peKomeHaaumum nNo paspaboTke cuctembl 3agaHuil B
TectoBoM popme

2.5.1. 3aKpbiTble 3apgaHuMAa B TectoBoi d¢opme: Popma, CTPYKTYpa,
TpeboBaHMA U NpUHLMNbI pa3paboTKu

3apaHue B TectoBon Popme npeacTtaBnnaeT cobor eguHULY KOHTPOIbHOrO
maTtepuana, copmyaMpPoOBaHHYO B NOBECTBOBATE/IbHON popme NpeasioKeHumsa C
HEM3BECTHbIM.

Mo dopme BblgeNAOT ABE rpynnbl 334aHNIN — OTKPbITbIE (3a4aHUA C KPATKUM
cBO6OAHbIM MAW Pa3BEepPHYTbIM OTBETOM) W 3aKpbiTble (BbIOOP M3 rOTOBbLIX
BApWaHTOB OTBETA).

3akpbiTble  $OpMbl  TECTOBbIX  33a4aHWM  coAep)KaT  caeaywowme
KOHCTPYKTMBHbIE 3/IEMEHTbI: MHCTPYKUUIO, GOPMYAIMPOBKY CaMOro 3a[aHus,
BapWaHTbl OTBETA W 3TanoH. HenpasuiabHble, HO nNpaBaoNOAO6HbIE OTBETHI
Ha3bIBalOTCA AUCTpPaKTOpamu (oT aHrA. to distract — otBnekatb). B obwem cnyyae,
Yyem nyywe nogobpaHbl ANCTPAKTOPbLI, TEM Nydlle bbiBaeT 3agaHuMe.

MpY KOHCTPYMPOBaHUM 3a4aHMIN 3aKpPbITON GopMbl HeobXxoaMmo cobnoaatb
cneayrowme TpeboBaHmA:

1. 3apaHue [OMKHO ObITb YeTKO chopmynmpoBaHo, 6e3 MCnonb3oBaHUA
CNOXHOMOAYNHEHHbIX NPEeaNoXKEeHUN, NPUYACTHBIX U AeenpuyacTHbIX 060poToB,
BBOAHbIX CNOB.

2. MakcMmanbHaA 4acTb COAepXKaHMA A0AKHaA ObiTb BblHECEHA B CaMoO
3a4aHue, BapuaHTbl OTBETOB A0/KHbl ObITb KPATKUMMU.
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3. B 3apaHunAX He peKomeHAyeTca UCNO/b30BaTb C/I0BA «KMHOTAA», K4acTo»,
«Bcerga», «KHMKorga» u T.nm.

4. Heobxoaumo NpUMeHATb NpaBaonoaobHble AUCTPAKTOPbI; OLWWOOYHbIE
BapWaHTbl A0MXHbI OblTb B3ATbl M3 OMbiTa, YTOObI He BBOAMTbL B 3abayxaeHue
NCNbITYyeMoro.

5. Heobxoammo mnsberatb BepbanbHbIX accoumaunii B BapuaHTax OTBETa, a
TaKXe TPUBMANbHbIX NPABUIbHbIX OTBETOB. B 3TOM cnyyae 3a4aHUA TEPAKOT CBOWM
ANOAKTUYECKUIM CMbICA.

6. Bce BapmaHTbl OTBETOB A0/IKHbI ObiTb FPamMmaTUYECKM COrnacoBaHbl C
OCHOBHOWM YacTblo 3aZaHuA.

7. He pekomeHayeTca NCcnonb3oBaTb OTPULL@HME B OCHOBHOM YacTu 3a4aHuA,
a TaKXKe BapMaHTbl OTBETOB «HW OZINH U3 NEPEYNCNEHHbIXY», KBCE NEePEYUCIEHHbIEY.

K Hanbonee pacnpocTpaHEeHHbIM TECTOBbIM 3a4aHWAM B 3aKpbiTol dopme
OTHOCAT:

1) TecToBble 3a4aHUA € BbIBDOPOM 04HOr0 NPaBUIbLHOrO OTBETA;

2) TecToBble 3a4aHMA HA YCTaHOB/IEHNE COOTBETCTBMS;

3) TecToBble 3a4aHMA HA onpeaeneHne Noc/ea0BaTe/IbHOCTHU.

PaccmMoOTpuMM K/tOYEBble MPUHLWUMNbI KOHCTPYMPOBAHUA AaHHbIX 33a4aHui
bonee getanbHo.

3apaHunA C 0AHUM NPABU/IbHbIM BapuUaHTOM OTBETA

1. NMpMHUMN NPOTMBONONOMXKHOCTU. PN MCNONBb30BAHUM 3TOrO0 NPUHLUMNG K
3ag4aHuAM noabupatoTca anbTepHaTUBHbIE OTBETbI («3aBUCUT» — KHE 3aBUCUTY,
KYBE/INYUTCAY — KYMEHbLUUTCA», «KBAUAET» — «He BAUAET» U T.4.). MoryT 6bITb
aNbTepHaTUBHbIE OTBETbI C TAaK Ha3blBa€MOM CpeaHEeN TOUKOM («yBEINYUTCA» — KHE
N3MEHUTCA» — KYMEHbLUUTCA», MNOBbIWIAETCA» — «OCTaeTca 6e3 M3MeHeHua» —
«NOHUXKaeTca» 1 T.4.). CMbici0BaA YacTb 3a4aHUA BbIHOCUTCA B BAPUAHTbI OTBETA,
4yTO No3BoAAeT n3berkaTb NOABAEHMA YNPOLLEHHbIX OTBETOB TUMA «4a» — KHETY.

Hanpumep:

Bbibepute oanH NpaBUIbHbIA BAapUaHT OTBETA:

PactBopumocCTb ruapokcnaos B pagy NaOH — Mg(OH)2— AI(OH)3

a) yBenmMumBaeTcs

6) ymeHbluaeTca

B) HE M3MeHAeTCA

2. MpuHumMn oaHopogHocTn. CornacHO AaHHOMY MPUMHUMMAY B 3a4aHuUK
npepgnaraeTca HECKO/IbKO BapMaHTOB OTBETA, OAHOPOAHbIX MO cMbicay (06bI4HO OT
2 0o 5), cpeamn KoTopbiX OAUH BEPHbIN.
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Hanpumep:

Bbibepute oanH NpaBuIbHbIA BApUaHT OTBETA:

OCHOBHOCTb KMUC/IOTbl ONpegenaeTca

a) KONMYECTBOM MOHOB BOAOPOAA

6) KoANMYecTBOM aTOMOB KMC/I0poOAa

B) KOZIMYECTBOM aTOMOB 3/1IEMEHTA, 0OPa3yIOLLErO KUCNOTY

3. MpUHUMN coYeTaHMA CBOMCTB, NPU3HAKOB, 3HAKOB U T.4. — 0ObIYHO MO ABa
mnam no Tpu. Mcnonb3oBaHMe [AaHHOrO NpuUHUMNA OOYC/NOBAEHO Haanymem
HECKO/IbKMX MPaBU/bHbIX OTBETOB, HO TpeboBaHMEM WCNO/b30BaTb ¢GOpMy
3a4aHWUIM C OAHNM NPAaBUAbHbIM BapuMaHTOM oTBeTa. [pn NocTpoeHnn 3agaHni no
NPUHUMMNY COYEeTaHWUs 4YacTo AOMNONHUTENbHO MCMO/Ib3YeTCA MPABUAO LLEMOYKM,
Korga nocnegHee C/I0OBO NepBOro OTBeTa CTAHOBUTCA NMEPBbIM C/IOBOM BTOPOro U
T.A.

Hanpumep:

Boibepute oanH NpaBuIbHbIMA BapMaHT OTBETA:

N3 npueeaeHHbIX okenaos: SO3, CrO, P205, Na20, Al203, WO3 — oCHOBHbIMM
ABNAOTCA:

a) CrO n Na20

6) Na20 n W03

B) WO3 n Al203

3apaHuMA Ha YCTaHOBNIEHUE COOTBETCTBUA

B 3a4aHMAX Ha yCTaHOB/IEHUE COOTBETCTBMA TpebyeTca cBA3aTb MeXay cobomn
3N1eMeHTbl ABYX MHOXKecTB. OCHOBHbIMW 31€MEHTaMM TaKoro poga 3afaHui
ABNAKOTCA MHCTPYKUMA, COCTOALWAA U3 OBYX CNOB: «YCTaHOBUTE COOTBETCTBUEY,
Ha3BaHWA ABYX CTONOLLOB M COCTABAAOLME UX SNEMEHTbI.

Hanpumep:
YCTaHOBMTE COOTBETCTBME:

NcxopHble BelecTsa MpoAyKTbl peakunm

C2H6 — A. — CO2 + 2H20
C2H6 + CI2 — b. — CH3Cl + HCI
CH4 + 2CI2 — B. — C2H4 + H2
C4H10 — . — CH2CI2 + 2HCI

[l. — C2H5CI + HCl
E. — C2H6 + C2H4
3ap,a|-|m| Ha onpeaeneHue ﬂpaBManOﬁ nocnenoBaTtesibHOCTU
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3ajaHna Ha onpegeneHne npaBuIbHON NOCNeAO0BATENbHOCTU MO3BOAAOT
ynopsaaounBaTb pas/iMiHble N0 CBOEMY COAEPHKAHMIO y4ebHble 3/1eMEHTbI:

— UCTopuYeckune coboltus;

— TEXHONIOTNYECKUI LUKNA;

— 3Tanbl Pa3BUTUA 0OHLEKTOB U CUCTEM;

— npoueccbl NPON3BOACTBEHHOWN AEATE/IbHOCTY;

— BbINOJIHEHUE NPAKTUYECKUX 3a4aHUN;

— 3Tanbl NOCTPOEHUA ULENOYEK paccyKaeHua (B T.4. MpuM [O0OKa3aTeNbCTBe
Teopem);

— NpoBeAeHMe ONnbITa;

— pa3nnyHble AenCcTBMA, onepauMn, pacyeTbl, CBA3AHHblE C BbIMNOJIHEHUEM
npo¢deccnoHanbHbIX 006A3aHHOCTEN, CAYKEOHbIX WMHCTPYKUMK, NPaBUI TEXHUKMU
6€30NacHOCTM W  MHOMMX ApPYyrux BWUAOB AEATENbHOCTW, TAe CyLLecTByT
3dPeKTUBHbIE aITOPUTMbI AEATENBHOCTU.

3agaHue AaHHOro TMMNa COCTOUT U3 CaeayoWmMX KOHCTPYKTUBHbIX 3/1IEMEHTOB:

1) WHCTPYKUMKM, UMeloWeNn cneayowmnin Bua: «YCTaHOBUTE NPABUIbHYIO
nocnen0BaTeNbHOCTbY;

2) copepKaHus 3apaHuAa, rAe AaeTca YKasaHue Ha cobbitua (06bekTbl),
noanexalime ynopsaaodyeHuio;

3) martepuana ans oTBeTa, npeacTasafiowero coboir HeynopAaoYEHHbIN
nepevyeHb cammnx cobbiTuin (06bEKTOB);

4) sTanoHa oTBeTa.

Hanpumep:

YcTaHOBUTE NPaBU/IbHYIO NOC/eA0BaTe/IbHOCTb:

XMMMyecKoe ypaBHeHuUe:

1) XuMunyeckom peakumm

2) ¥ MaTeEMaTUYECKNX 3HAKOB

3) c nomoubto

4) ycnoBHas 3anuncb

5) xummnueckmx dopmyn

3afaHna  Ha YCTaHOB/EHME MNpPaBWIbHOM NOCNeAO0BATENbHOCTU  MOTYT
NPUMEHATbCA ANA MPOBEPKMU, a TaKKe 3ay4MBaHMA onpeaeneHui NoHATUA. B atom
cnyvyae HeobxogMMO ynopAaoYMTb C/I0BA MM CIOBOCOYETAHMA B ONpesenieHnn,
npuBegeHHble B 33a4aHMM B  XaoTMyecKom nopagke. Ytobbl umsbexkatb
rPaMMaATMYECKMX M NOTMYECKMX MNOACKA30K peKoMeHAyeTcA BCe CN0Ba
onpefeneHns CTaBUTb B HayanbHOM <¢opme (MMeHUTENbHOM Nagexe,
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€OMHCTBEHHOM uYucne u T1.4.). Takaa dopma ABnAetcA 6onee TEXHONOTMYHOM
3aMeHOM 3a4aHMAM Ha cBobogHOE M3NOXKEeHME, TaK Kak MO3BOMAET NPUMEHATb
aBTOMaTU3MPOBAHHbIE CUCTEMbBI OLLEHKM NPABUAIbHOCTM OTBETA.

MHoroobpasne ¢opm 3agaHui nos3sonset GopmMUPOBaATb M MNPOBEPATb
pa3HoobpasHble BMAbl 3HaHWI oby4yatowmxca. B 6onblKMHCTBE CyyaeB B
negarorMyeckoM npoLecce WCNOMb3yT He OTAeNbHble 33[aHMA B TECTOBOM
dopme, a X CUCTEMBI.

2.5.2. Cuctembl 3agaHunii B Tectosou popme

Cuctema 3agaHuii B TecToBoM ¢GOpMe OXBaTbiBAaeT B3aMMOCBA3AHHbIE
anemeHTbl pe3ynbTaToB 06yyeHns no Teme (pasgeny). B.C. ABaHecoBbIM
BblAe/IeHbl U UCCNea0BaHbl YeTblipe OCHOBHbIX BUAA CUCTEM 3a4aHUIA B TECTOBOM
dopme: TEKCTOBbIE, CUTYaLUMOHHbIE, LLeMHbIe U TeMaTUYeCKMe CUCTEMbI 3a4aHWN B
TectoBon popme [5,6].

PaccmoTpum 6onee NnoapobHO MPUHLMMLI KOHCTPYMPOBAHMA TEMATUYECKOM
CUCTEMbI 3aaHUN.

TemaTuyecKkaa CUCTEMA TECTOBbIX 3aJaHWMA — 3TO COBOKYMHOCTb 3a4aHWUM
Nnobon GopMbl, co3gaHHAA ANA KOHTPOAA 3HAHUMA MO OAHOM U3YYEHHOU TeMe.
Takne 3a4aHuA NoJse3Hbl AN OpraHU3auMM CaMOKOHTPONA 3HAHMM NO KarKaowm
N3y4YeHHOM Teme, MOTyT UCMNOJIb30BaTbCA B KayecTBe obyyatowero matepuana.

MocnepoBaTeNbHOCTb MPOEKTUPOBAHMA TEMATUYECKON CUCTeMbl TeCTOBbIX
3a,aHUN:

1. OnpepeneHuve Uuenemn TeCTMpoBaHuA.

2. OnpepeneHne pecypcHoro obecneyeHma TeCTUPOBaAHMUS.

3. OT160p copeprKaHma yuebHoro matepmnana.

4. Pa3paboTka 6a3bl 3a4aHUI B TeCTOBOM popme.

5. KOMnNoHOBKa 3a4aH1 B CUCTEMY.

6. lpoBepKka copepXaHMA 3a4aHWK, NpPaBUAbHOCTM (GOPMYAMPOBOK M
3Ta/IOHOB.

TpeboBaHuA K pa3paboTke 6a3bl 3agaHnM paccmoTpmum bonee nogpobHo. Ha
3TOM 3Tane HeobxogMmo BblbpaTb POpPMbl TECTOBbIX 33a4aHMN, KOTopble byayT
MCNONb30BaTbCA B TECTUPOBAHUM.

Ona Toro 4ytobbl Ha OAHOM coAeprKaTeNlbHOM MaTepuane MOXHO 6blsio
COCTaBUTb HECKO/ZIbKO BAaPWAHTOB TeCTa, KOHCTPYyMpYHOT 6a3y 3aaaHuii B TECTOBOW
dopme. Ecnm ecTb KOMMNbIOTEPHbIE NPOrPaMMbl FeHEPaLMMN TECTOB, TO B NPOrpammy
co3gaHMA TecTa BBOAMTCA 0asa, BKAOuYalowaa B cebs napannenbHble Mo
CoAEeprKaHMIO U TPYAHOCTM BapMaHTbl O4HOrO M TOrO e 3aZaHuA. ITO O3HauYaeT,
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YTO NpoBepKa 3HaHMA MNPWU3HAKOB, CBOMCTB, COCTaBa, GYHKUMA OAHOTUMHbBIX
0ObEKTOB MOMKET ObITb OpraHM3oBaHa Ha 6a3e OAHOroO M TOro *Ke 3a4aHus,
MEHAIOLLEro B CBOEM TEKCTE TOJIbKO Ha3BaHMEe 3TUX OObEeKToB. ITU 3a4aHus
Ha3blBalOT GACETHbLIMU, T.€. UMEIOLWMMU NEPEMEHHbIE SNEMEHTbI.

Hanpumep:

1. {KoNMYecTBO 3/1EKTPOHOB B aTOME; KO/IMYECTBO IHEPTETUYECKMX YPOBHEN;
KONMYECTBO 3/1IEKTPOHOB Ha NOC/AeAHEM 3HEPreTMYeCKOM YPOBHE; KONMYECTBO
NPOTOHOB B AApPe aTOMa} COOTBETCTBYET

a) Homepy nepunoaa

6) Homepy rpynnbi

B) NOPAAKOBOMY HOMEpY

2. {B Nnopsake BO3pacTaHWs MeTaN/IMYEeCKUX CBOWMCTB; B nopsaaKe ybbiBaHMA
paguyca aToOMOB; B MNOpPsAAKE BO3PACTaHMA KUCNOTHbIX CBOMCTB N€TYyUYMX
BOZAOPOAHbIX COEANHEHWNI} SNEMEHTbI PACMO/IOXKEHbI B pAAY

a) K, Ca, Sc

6) Al, Mg, Na

B)F, Cl, I

MpumeHeHMe daceTHOro NpMHLUMNa Npu co3aaHnm 6a3 3agaHMM B TECTOBOM
dopme nNo3BosAET CO34aTb CUCTEMY YYEOHbIX 3a4aHMIA NO ANCUUNIUHE, KOTOPYIO
MOKHO MPUMEHATb B PEXMME CaMonoAroToBku obydawowwmxca. OcobeHHO TaKkue
6a3bl CTAHOBATCA aKTya/lbHbIMW MPU OPraHU3auUUK 3NEKTPOHHOrO 0byyeHus, B
KOTOPOM 0Cc0b60€e BHMMaHWE yaenaeTcs caMocToATeIbHOM paboTe CTyAeHTOB.

Bonee noapobHO C TEXHONMOrMEN NPOEKTUPOBAHUA TECTOBbIX MaTepuanos
MOXHO NO3HAaKOMUTbCA B y4ebHoM nuTepaTtype [5, 6].
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3. PeKkomeHAaLuMm No NoAroToBKe 3a4aHUi A8 CAMOCTOATE/IbHOTO BbINOJHEHUA

3.1. CywHOCTb CamoCToATENbHOM PaboTbl 06yyalowmxca

CamocTtoAaTenbHaa paboTa HanpaBaeHa Ha aKTUBHOE BK/IHOYEHME CTYAEHTOB B
CO3HATeNbHOE OCBOEHME coaep)KaHuA obpasoBaHuA, obecneyeHne mMoTUBaLMUM,
TBOPYECKOE OBNaZeHNe OCHOBHbIMM cnocobamm bGyayuwien npodeccmoHasbHOM
AeatenbHocTn.  CamocTtoATenbHaa paboTa  MOXKET  BKAKYATb  KOHKYPChI
npo¢deccMoHanbHOro MacTepcTBa, Hay4HO-NPaKTUYECKMe KOHpepeHLMn, BCTpeUm
3KCNepTamMm, BbICTAaBKU, TEMATUUYECKME IKCKYPCUMN.

MoAroToBKa 3a4aHWIA AN CAaMOCTOATE/IbHOrO BbINONHEHWUA oby4yatowmxcs —
ocobaa ¢dopma opraHuMsaumm y4dyebHOro npouecca, npeacrasasowand cobom
nAaHUpyemyto NO3HABATE/IbHYIO, OpraHM3auMoHHO n MeTOoANYECKU
HanpaBAsAeMYyto AeATe/IbHOCTb 0OyYatoLWMXCA, OPUEHTUPOBAHHYIO Ha AOCTUXKEHNE
KOHKPETHOro pesysbTaTa, ocywecteaAaemyto 6e3 HenocpenCTBEHHOrO y4acTus
npenogasaTens.

[aHHasa paboTa npeacTaBnAeT NornMyeckoe nNpoaoKeHne 06MA3aTeNbHbIX
ayauUTOPHbIX 3aHATMIA, NPOBOAMTCA MO 3aJaHUI0O NpenoaaBaTens, KoTopbin
WMHCTPYKTUPYET oby4yalowmxca M YCTAaHABAMBAET CPOKMU BbINONHEHWUS 3a4aHuUA.
Pexxum pabotbl obyyvarowmiics BbibMpaeT camoCcToATENIbHO B 3aBUCMMOCTM OT
CBOMX CNOCOBHOCTEN M KOHKPETHbIX YCA0BUMN, YTO cnocobcTByeT pOPMUPOBAHUIO
OPraHM3auMOHHOM CAMOCTOATENbHOCTY.

KntoueBbiMm Kputepmnem sdpdpekTnBHoCTM CP ABNAETCA HAZMUME CBA3U MEXAY
AEeATeNIbHOCTbIO HA AYANTOPHOM 3aHATUM U CaMOCTOATENIbHOM PaboToM CTYAEHTOB,
yto  TpebyeT  cneuyanbHOro  NPOeKTMpoBaHMA  ydyebHOro  npouecca
npenogasaTesiem.

B tabnmue 3 npuBeaeH npumep pacnpeneneHus yvyebHon aeaTenbHOCTU
MeXAYy CaMoCTOATENbHOM pPaboTOM WM  aYAUTOPHbIM 3aHATMEM C  Y4YETOM
NpPeemMcTBeHHOCTU 3aN1aHUPOBAHHbIX BUA0B AEATE/IbHOCTU U 3a4aHUN.

Tabnunua 3. CornacoBaHne NPeeMCcTBEHHOCTUN y4ebHOM AeATENbHOCTU
MeX Ay CaMOCTOATENbHOM M ayAUTOPHOM paboToi

3apaHuA ANAa CaMoCTOATENIbHOrO AyautopHasa paborta
BbINO/NHEHUA

BbinosHeHWe 3a4aHNI, HanpaBAEeHHbIX | = OB6paTHaA CBA3b NO UTOraM
Ha NepBUYHOE 3HAKOMCTBO C HOBbIM CaMOCTOATENbHOM PaboThl

y4ebHbIM MaTepuanom: = YCTHBI ONPOC NO OCHOBHbLIM

NMOHATUAM TEMblI
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" 3HAKOMCTBO C y4ebHbIMM * MUHKU-NEKLNA NO TEME, C y4ETOM
MaTepuanamm: YTEHNE TEKCTOBbIX BbIAAB/IEHHbIX B XOA,€ YCTHOr0 ONpoca
MaTepmanoB No Teme «XMMUYECKUI TPyAHOCTEM

KOHTPO/Ib KayecTBa BO34yXa» = PaboTa B rpynnax: pewexue

" BbINOJIHEHWE TECTA NO TEME NMPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHKA
«XMMMYECKMIM COCTaB aTMOCHEPHOro Ha XMMMYECKMA aHaN3 COCTaBa
BO34yXa M Bo3Aayxa paboyer 30HbI» BO34yXa

3.2 MnaHupoBaHMe camocToATeNbHOW pabotbl. Buabl 3agaHuii n wmx
AVNbaKTUYeCcKue Lenm ANA CAaMOCTOATEIbHOIO BbiNOIHEHUA

Mpy nNaHUMPOBaHUM W NOArOTOBKE 3a4aHWM ANA CaMOCTOATE/IbHOro
BbINO/NIHEHWUA AO0NHbl YYUTbIBATbCA AMOAKTUYECKUE LEeAN CaMOCTOATEe/IbHOM
paboTbl, pe3ynbTaTbl 06y4eHMA NO AUCUMNANHE, OCOBEHHOCTM W3y4yaemol
ANCLUMNANHBI, 06bem YacoB, ycnoBuA y4ebHoi aeatenbHocTu. [na obecnevyeHus
3aMHTEPEecoBaHHOCTM B  BbINOAHeHMM CP  obyvalowmmuca Heobxoanmo
npegycmoTpeTb Buabl CP, pasaunvatowmeca no ¢opmam npeacTaBneHUA 3a4aHUN,
YPOBHAM CNO¥HOCTM, BO3MOXHOCTU BbINOJHATL PaboTy MHAMBWUAYANIbHO UM B
rpynne.

PasHble AnpaKkTU4eckue uenu TpebylT MCNONb30BAHMA PA3HbLIX BUAOB
3a,aHUN:

1) dbopmunpoBaHMe HOBbIX 3HaHMI: paboTa Co cNOBapPAMM U CNPABOYHUKAMU;
O3HAaKOM/JIeHMEe C HOPMATUBHbIMKU AOKyMeHTamu; paboTta Hag yyebHbIM
MaTepunanom (yuebHMKa, NepBOMCTOUYHMKA, CTaTbW, AOMNOJHUTENbHOM NUTEPATYPbI,
B TOM 4ucne C maTepuanamu, nNpencTaBleHHbIMM B 3N1EKTPOHHOW dopme);
TECTUPOBAHME; aHa/N3 TEKCTOB; MNOArOTOBKA TE3MCOB [ANA BbICTYN/JIEHUA Ha
ceMMUHape, KoHdepeHuMM; NoarotoBka pedepaTos; y4ebHO-MccnenoBaTeNnbCKan
paboTa; paboTa c maTepuanamm nekunii;

2) popmmpoBaHME YMEHWUIA UCNONb30BaTb 3HAHMA Ha MPAKTUKE: pelleHune
TUMOBbIX 33434 U YNPa*KHEHWUI; pelleHMe NPaKTUKO-OPUEHTMPOBAHHbIX 33434 U
yNpa*KHEHWUI; pelleHne CUTYaLMOHHbIX 3ada4y (KeicoB), BbiMNOJIHEHME 3a4aHUM
NMOUCKOBO-MUCCNeA0BaTEIbCKOro XapaKTepa;

3) 3aKpenseHne U cucTemaTusauma 3HaHMN: paboTa C TeKCTamu NeKumu
(obpaboTKa TeKkcTa); noBTOpHaA paboTa Hag y4ebHbIMm maTepuanom (y4ebHUKa,
NepBOUCTOMHMKA, AOMNOAHUTENbHON AUTepaTypbl, ayaMo- W Buaeo3anucemn);
COCTaB/IEHWEe NNaHA W TEe3UCOB OTBETA; COCTaBAeHWe cxem, Tabauy Ha ocHoBe
TEKCTa NIeKLMN, OCHOBHOM M AONONHUTENbHON ANTepaTypbl ANA CUCTEMATU3aLMUM
y4yebHOro martepuana; M3yvyeHMe HOPMATMBHbIX MaTepPUanoB; aAHANUTUYECKAs
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06paboTKa TeKkcTa (AaHHOTUpPOBAHME, peLeH3npoBaHue, pedepmupoBaHme, U 4p.);
NoAroTOBKa COOBLLEHMI K BbICTYNNEHMIO HA CEMUHapPe, KOHbEepeHLNKU; NoAroTOBKa
pedepaTos, AOKNaao0B; cocTaBneHue 6ubnmnorpadpuu; pa3paboTka
MYNbTUMEANNHbIX NPe3eHTaumMn; TeCTUPOBaHME.

B Tabnunue 4 npuseaeHbl Nnpumepbl GOPM M coaepHKaHMA CaMOCTOATENbHOM
paboTbl CTYAEHTOB NO XMMUMK C YHETOM pPe3y/ibTaToB 0OyYeHMA N ANAAKTUHECKMX
uenemn.

Tabaunua 4. Popmbl U cogeprraHme
camocToATeNbHOM paboTbl 0b6yyatoLmMxCs

Tema Pe3ynbTaT 06yyeHna | AmpaKktnyecka dopma un

A uenb copepaHue
3a/laHnNI Ans

CaMOCTOATE/IbHOrO
BbINOJHEHUA

Tema 4.1. Knaccuoumumposatb ®dopmunposaHu | BoinonHeHune
Knaccudukauma, | opraHmyeckue € HOBbIX 334aHMIN Ha
CTpoeHue n BeLW,ecTBa B 3HaHWUN cocTaBnieHune
HOMEHKNATypa COOTBETCTBUM C UX Ha3BaHWUM
OpraHMYecKmx CTpOEeHUEM OpraHMYyecKmx
BELLeCTB COeMHEHMUN MO
TPUBUANBbHOM UK
MeXAYHapoaHOoM
CUCTEMATUYECKOMN
HOMEHKNaType

3aernneHme PelweHue 3aaa4 Ha

n onpegeneHune

CMCcTEMaTM3al, | npocTenen

MA 3HaHWUM dopmy bl
OopraHU4ecKom

MOIEKY/IbI, UCXOAA
N3 3/1IEMEHTHOro
cocTtaBa (B %)
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Tema 4.2.
CeouncrBa
OpraHMYecKux
coeanHEHUN

YcTaHaBAmBaTb
3aBUCMMOCTb PU3UKO-
XMMMUYECKUX CBONCTB
OpraHUYecKnx
BELLLECTB OT CTPOEHMSA
MONEKYN

dopmupoBaHH
€ HOBbIX
3HaHWUM

BbinonHeHue
TECTOBbIX 3a4aHNM
ANA nojsydyeHne
AO0MNyCKa K
nabopaTtopHomn
paboTte «MonyyeHne
3TU/IEHA U U3yYEeHUE
ero CBOMCTB»

dopmurpoBaHU
€ YMEeHUM
MCNoNb30BaTb
3HaHMA Ha
NpaKTUKe

BbinonHeHue
3a/1aHUI Ha
COoCTaB/ieHUE
YPaBHEHUM
XUMUYECKMX
peakumi,
UNNOCTPUPYIOLLMX
XMMUYECKME
CBOMCTBA C y4ETOM
MEXaHM3MOB
NPOTEKAHMSA AaHHbIX
peakuumn mn
reHeTU4YeCKoM CBA3MN
OpraHU4yecKmx
BELLECTB Pa3HbIX
Knaccos

3aKpenneHune
n
cMcTemaTmsal,
MA 3HaHWUM

OdopmneHune otyeTa
no uToram
BbIMO/IHEHMUSA
NnabopaTtopHom
paboTbl

Tema 4.3.
OpraHuyecKkue
BellecTBa B
U3HeJeATeNbH

O6ocHOBbIBaTb
3Ha4YeHue u
NPUMeEHeHue
OpraHUYecKmx

dopmurpoBaHH
€ HOBbIX
3HaHWUM

1. 3HakoOMCTBO C
TeopeTnYECKUM
MaTepManom no Teme
NPaKTUYECKOro
3aHATUA
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OCTHU HeNnoBEKa.

BellecTs B 6bITOBOM U

2. 3HAaKOMCTBO C

Mpon3BOACTBO M | NPON3BOACTBEHHOWM noaxo4amm K
NPUMeHeHMe AeATeNbHOCTH peLleHmnto NPaKTUKo-
OpraHMYecKmx yenoBekKa nx pusmnko- OPUEHTUPOBAHHbIX
BELLEeCTB B XMMUYECKNMM 3a4aHu
NPOMbILINEHHOC | CBOMCTBaMM
" 3akpenneHne | OdpopmneHue
n OTYETOB MO UTOram
cMCcTeMaTM3al, | pelweHuns NpaKkTUKo-
NS 3HAHUN OPUEHTUPOBAHHbIX

3a/1aHUI Ha
cocTaB/sieHUe
XUMUYECKUX
peakumi,
OTpaXKarLwmx
XUMUYECKYHO
aKTUBHOCTb
OpraHUYecKmx
coeiMHEHUN B
Pas3/INYHbIX cpeaax
(npupoaHbIXx,
buonornyeckux,
TEXHOreHHbIX)

BbinonHeHune obyyatowmmmca CP no xumnun HanpasaeHo Ha popmMpoBaHUE
HOBbIX 3HaHMN, obobuieHWe, cuctemaTusaumio, yrnybneHue, 3akpensieHue W
NPOBEPKY MOJIYYEHHbIX TEOPETUYECKMX 3HAHWM MNO KOHKPETHbIM TeMam
AVUCUMNANHBI, OpMUpPOBaHME Yy O0OyYaloWMXCA HaBbIKOB CamMmoobpa3oBaHUA,
CTPEMNEHUA U CNOCOBHOCTU K CAaMOCTOATENIbHOW NO3HABATE/IbHOW AEATEeNbHOCTH
(OK 01, OK 02).

PaccmoTpym  npumepbl  3a4aHUA  3a4aHUMA ONA CaMOCTOATENIbHOTO
BbIMOJIHEHMSA MO XMMWUU ANA PA3HbIX AUAAKTUYECKUX LENeN.

3apaHue N2 1. [ingaktnyeckasa uenb — POpMUPOBaHME HOBbIX 3HAHWUMN.

MoarotoBKa K nabopatopHoi paboTe «Peakuuu ruaponmsa» no pasgeny 2.
Xnmunyeckume peakumu.

Ona nonyyeHms agonycka K nabopatopHoi paboTe Ha 3aHATUM obyyatowmmcen
Heobxoanmo 03HAKOMMUTbCH

cooTBeTCTBYHOWLMMU metToanyeCknmmm
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peKoOMeHZaUMAMNU N0  BbINOJIHEHUIO NnabopaTopHOM  paboTbl, 3aMNONHWUTb
NabopaToOpPHBbIN XKYPHAN M NTMCbMEHHO OTBETUTb Ha BOMPOCHI:
a) cbopmynmpyiTe Lenb NAaHUPYEMOTO SKCNEPUMEHTA;
6) 06bACHUTE, KaKOM NpPOLECC Ha3bIBAOT MMAPO/IN30M, KaKO OH ObiBaEeT;
B) 0OBACHUTE, KaKMe CyL,ecTBYT cnocobbl AoKa3aTebCTBa CyLL,ECTBOBAHMUSA
r'MAPO/SIN3a HEOPraHMYECKMX N OPraHUYECKUX BELLECTB;
r) 06BACHUTE, KaK COCTAaBNAETCS YPaBHEHUE rTMAPON3a;
A) obbAcHMTe, 4yTO Takoe pH? KaK 3aBUCMT [AaHHbIA MOKas3aTenb OT
KMCNOTHOCTU UM OCHOBHOCTM Cpeapbl pacTBoOpa;
e) 06bACHMUTE XOA, BbINOJIHEHUA IKCNEPUMEHTA NO PELUEHUIO KaYeCTBEHHbIX
3a4ay;
) NepeymncnmTe OCHOBHbIE acneKTbl COBM0AEHUA TEXHMKM Be30nacHOCTM Npu
paboTe c arpeccUBHbIMM peareHTaMu (rmapoKcua Hatpumsa).
3apaHue Ne 2. [lnaakTuyeckas Uenb — 3aKpenieHne M cuctematmsauus
3HaHUN.
PeweHwne 3aaa4 no teme “OKUCANTENBHO-BOCCTAHOBUTE/IbHbIE peakumn”.
YpaBHANTE OKUCNUTENbHO-BOCCTAaHOBUTE/IbHYIO PEaKLUNIO
{MnO2 + H2S04 = MnS0O4 + 02 + H20;
Zn + K2Cr207 + H2S04 = ZnS0O4 + Cr2(S04)3 + K2504 + H20;
KCIO3 + S = KCl + SO2} metoaom 3anekTpoHHOro 6anaHca; onpeaenute
OKUCNUTENb N BOCCTAHOBUTEb.
3apgaHme No 3. [ungaktnyeckaa uenb — GOpMUPOBAHUE YMEHUI
NCNO/1b30BaTb 3HAHMA HA NPAKTUKE.
MoAroToBKa K peLeHmnto KerMcoB Ha NPaKTUYECKOM 3aHATUM MO Teme «XMmua
B OblTy M NPOM3BOACTBEHHOMW AeATeNbHOCTU YenoBeka». Obyyatowmmen
HEeobXoMMO O3HAKOMWUTLCA C COAEP)KAHMAM Kelca, HaUuTU maTepuasnbl No Teme
Kelca, caMoCcToATENIbHO OTBETUTbL Ha BOMPOCHI KENCa.
Keic «Xnop B *Kn3HU YenoseKka» (aBTop Monybesa MHHa BopucoBHa, yuntenb
xummum, https://urok.1sept.ru/articles/636947)
B AnoHnn 06 begMHEeHHbIMM cMnamu HaumMoHanbHOro MHCTUTYTA 340P0BbA U

MpedeKkTypHOro yHusepcuteta CuA3YOKM ObINO NPOBEAEHO UCCneAoBaHMeE.
YyeHble BbIACHWIN, YTO eCTeCTBEHHble OpraHMYecKme BelLecTBa BCTYNakwoT B
peakLuMio C X10pUPOBAHHOM BOAOM M3-NoA KpaHa, 06pa3ysa onacHble CoeguHEHMs,
KOTOPbI€ MOTYT C/YXUTb MPUYMHON paKa. Takme coegmMHeHnA Ha3biBatoTca MX, 1o
ecTb « MyTareH MKc» nnm « Hens3BeCTHbIM MyTareH».

3a4aHunA:
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1. Mpepnoxunte cnocobbl yMeHbLUEHUA ALOBUTOrO BAUAHMA XA0pa B
NUTbLEBOM BOAE HAa OpraHU3Mm YesioBEKa.

2. Ucxopaa n3 cBoer KU3HEHHOM MPAKTUKK, NPUBAM3UTENBHO paccynTanTe,
CKO/MIbKO X/1I0PUPOBAHHON BOAbl Bbl MCMONb3yeTe B TEYEHME AHA M ANA KaKuX
uenemn?

3. KaKne opraHbl YenoseKa 6onblue BCero CTpaaatoT OT BO34EMCTBMA Xa0pa?

4. KaK BAvAeT XxIOPMpOBaHHAA BOAA HA YeN0BeKa Npu KynaHuu?

5. Hangute [ONONHUTENBbHYIO MWHPOPMAUMIO O 3aMeHe Xaopa npu
obe33apakmMBaHMK BOAbI.

6. Wccnepgynte pasnnyHble TOBapbl ObITOBOM XMMWM B CBOEM [OME.
CocTtaBbTe CNMCOK XN0PCOAEPKALLNX COEAUHEHNN, YKAXKNTE Mepbl Be3onacHOCTH
npu paboTe c HUMMK.

CP tpebyet oT npenogasaTtens pa3paboTkm metogmyeckoro obecnevyeHus,
KOTOpPOE 3aKNto4aeTca B onpegeneHnn Gopm 1 TEMaATUKM CAMOCTOATENbHbIX PaborT,
pa3paboTKe MHCTPYKUUMA UAN METOAUYECKUX YKa3aHWUI MO BbINOJIHEHMIO 3a4aHU,
TpeboBaHUI K BbINOAHEHMIO N O0POpPMAEHUID PaboT, KpUTEpUEB OLLEHWBAHMUA
3agaHui, noabopa y4ebHoM, MeToanYecKom nuTepaTypbl.

3.3. UHCTpYMEeHTbI OpraH1M3aLMM CAaMOCTOATE/IbHOM paboTbl

C uenbto obecneyeHMa  CUCTEMHOrO NOAXoA4a K  OpraHM3auuu
CaMoCToATENbHOM  paboTbl  oby4yaloWwmMxca  pPeKoMeHAYeTCcA  MCNOAb30BaTb
3NIEKTPOHHbIN  Kypc. [log 3NEeKTPOHHbIM KYypCOM MOHMMAETCA CchneumasbHO
OpraHM30BaHHAA  NpenoaasBaTesiemM  3/1eKTPOHHaa  obydatowaa  cpeaa,
obecneumBalowan peasbHble YCNOBUA OOy4eHMA MNOCPEACTBOM OpraHM3aLnu
B3aMMOZLENCTBUA CTYAEHTOB C y4yebHbIMM MaTepuanamm, C npenogaBaTenem u
Apyr ¢ apyrom. Pa3paboTka 3/1eKTPOHHOIO Kypca OCYLLECTBAAETCA C NMOMOLLbIO
cucTembl ynpasneHua obyyeHnem LMS (Learning Management System).

INEeKTPOHHbIN KYpC — 3G PEKTUBHbBIN MHCTPYMEHT opraHm3aunm CP cTyaeHTOB,
OAHAKO ero HeobxoaMMO NpPOEKTMPOBATb M MNPABUIbHO MCNONb30BaATb.
INEeKTPOHHbIN KYpC NO3BONAET:

® pasmeLLaTb y4ebHble maTepmanbl N0 AUCUUNAINHE B Pa3IMYHbIX popmMaTax
(TekcTOBbIE NEKUMK, NPE3eHTaUuN, BUALONEKUMN U Ap.);

® OCYLLECTBNATb KOHTPO/Ib 33 XOAOM W3y4YeHMA Yy4ebHbIX MaTepuanos C
NMOMOLLbIO CNeLnanbHbIX MHCTPYMEHTOB;

® pasmelLaTb 33a4aHMA W KOHTPOAMPOBATb pPe3ynbTaTbl MX BbINOJIHEHUA
obyyarowmmmcs;
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® OpraHM30BbIBAaTb B3aMMOAENCTBME CTYAEHTOB C  MCNOAb30BaHUEM
crneumnanbHbiX MHCTPymeHToB LMS (yaTbl, dopymbl, WIKI, cemmHap v np.2);

® ynpaBaATb AOCTYNOM K y4ebHbIM MaTepuanam M 3agaHUAM: ONpesenaTb
NopALOK M3ydeHMA y4ebHbIX MaTepuasioB, HAaCTPaMBaTb CPOKM COQYMU 3a4aHUN,
yCTaHaBAMBaATb 6annbl 3a BbINOJHEHME 33a4aHMN, MUCMNONb30BaTb KPUTEpPUA/bHbIE
MaTpuLbl NPM MPOBEPKE 33[aHUMA, OPraHM30BbIBAaTb B3aMMHYK MPOBEPKY
obyuvatowmmmca paboT gpyr Apyra v np.

MpY MCNONBb30BAHUM 3NEKTPOHHOIO Kypca y4ebHbli npouecc CTpouTca no
NPUHLMAY COYeTaHMA ayAUTOPHOW pPaboTbl (NeKuMi, NPaKTUK, CEMWHAPOB,
NpaKkTUYeckmx paboT) N camoctoATeNbHOM PaboTbl CTYAEHTOB, BbINOJIHAEMOWN Ha
6ase 3neKTpPOHHOro Kypca. [Ana opraHusaumm CP B 31EKTPOHHOM Kypce
pa3mellatoTca yyebHble maTepuanbl, OpraHU3yeTCca NOArOTOBKA K NMPAKTUYECKUM
paboTam, npoBOAUTCA TECTUPOBAHWME MO TEOPETUYECKMM  MaTepuanam,
OpraHM3yeTca TEeKYWMN KOHTPONb, PEeann3yrTCA OTAE/IbHble 3Tanbl NMPOEKTHOM
paboTbl 0byyatowmxca u np.

Mpu pa3paboTke 3NEKTPOHHOTO Kypca HeobxoaMMO CTPYKTYpPMpPOBaTb
cogeprKaHne OUCUMNAMHBI NO OTAENbHbIM TEMAM, K KarKgoh Teme noaobpatb
Heobxoaumble y4yebHble MaTepuanbl WU pecypcbl B 3NEKTPOHHOM BUAE,
pa3paboTaTb M PasMeCcTUTb B KypCe YMNPa*KHEHWA WU 3aJaHuMA ANA KOHTPOAA
YCBOEHMA o0byyarowmMmnca TeopeTU4eckux matepunanos, GOPMMPOBaAHUA Y
0by4atoLWmMxcA TUMOBbIX YMEHWUI U HAaBbIKOB B COOTBETCTBMM C 3aN1aHMPOBAHHbIMMU
no AUCuUMNAnHe pesyabTatamm obydyeHus.

CTpyKTypa Kypca onpegenaeTca No Utoram paspaboTku cueHapusa y4yebHoro
npouecca, B pPamMKax KOTOpPOro BcA y4yebHaA AeATeNbHOCTb MO AUCUMMNIMNHE
CTPYKTYPUPYETCA B COOTBETCTBMU C TEMATUUYECKUM COAEPKAHUEM OUCUMMINHBI U
pacnpeaenaerca mexay paboToit Ha ayaAUTOPHbIX 3aHATUAX U CP B 91€KTPOHHOM
Kypce. CP B 3/1eKTPOHHOM Kypce, B CBOK OYepeapb, pacnpefenserca Mmexay
camocTosTeNnbHOM paboTor [0 ayAUTOPHbIX 3aHATUMA W Nocne ayAUTOPHbIX
3aHATMI. PaccmoTpum ¢dparmeHT cueHapua y4ebHoro npouecca 3/1eKTPOHHOro
Kypca Mo XMMWUK Ha npumepe pasgena “CTpoeHMe M CBOMCTBA OPraHUYECKUX
BewecTts” (Tabn. 5).

Tabnuua 5. PparmeHT cueHapus y4ebHoro
npoLiecca ¢ UCNOJIb30BAaHMEM 3/IEKTPOHHOIO Kypca

Ne Tema 3aHATUA NeatenbHocTb Ha | 3adaHuve ana CP B 31eKTPOHHOM

2 HaGop ¥ Ha3BaHME MHCTPYMEHTOB IS YIPABJICHHS 3IEKTPOHHBIM KyPCOB MOKET BAPUPOBATHCS € yueTom LMS,
Ha 0a3e KOTOpo# pa3pabarbiBaeTcs JIEKTPOHHBIA Kype
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ayauMTOPHOM
3aHATUU

Kypce

[0 3aHATUA

Mocne 3aHATUA

Knaccnoumkauums,
CTPOEHMeE u
HOMEHKANATypa
OpraHN4eckux
BELLECTB KapTbl,

I'I'IO6beI M aTnachbl

1. BbinonHeHue
3a4aHUN Ha
CcoCTaBneHUe
NONHbIX U
COKpALLLEHHbIX
CTPYKTYPHbIX
dopmyn
OpraHUYecKmx
BELLECTB
OTAENbHbIX
KNaccos.

2. PeweHue
33434 Ha
onpepeneHune
npocTenLlen
dbopmynbl
OpraHM4eckom
MOJIEKY b,
ncxopA ms
3/1eEMEHTHOrO
coctaBa (B %)

BbinonHeHue
3a4aHUIN Ha
cocTaBneHue
Ha3BaHUM
OpraHMYecKmx
coeanHEeHU No
TPMBUANBHOWN
nnn
MeXAyHapoaHo
n
CUCTEMATUYECKO

N HOMEHKNaType

PeweHne 3apav
Ha onpegeneHue
npocTenLen
dbopmynbl
OpraHM4eckom
MONEKY/bI,
ncxopaa n3
3/1eMEHTHOrO
cocTasa (B %)

CsouncTBa
OpraHMYecKux
coeanHeHnmn

1. BbinonHeHne
3a4aHUN Ha
cocCTaBneHune
YPaBHEHUM
XMMUYECKMX
peakuumn c
y4acTuem
OpraHUYecKmx
BELL,ECTB Ha
OCHOBaHWUM UX
coctaBa u

BbinonHeHue
TECTOBbIX
3a4aHUN ana
nosy4yeHue
A0MnycKa K
NnabopaTtopHom
paboTte
«[lonyyeHne
3TUNIEHA U
N3yyeHune ero
CBOMCTBY»

1. BbinonHeHne
3a4aHUN Ha
cocTaBneHue
YPaBHEHUN
XMMMUYECKUX
peakuunn,
UANOCTPUPYIOL,
NX XMMUYECKUNE
CBOWCTBA C
y4yeTom
MEXaHM3MOB
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CTPOEHMUA.
2. BoinonHeHune
33/1aHNI Ha
cocCTaB/eHune
YpaBHEHUM
XMMUYECKUX
peaKkuui,
UNNOCTPUPYIOLLM
X XMMUYecKkume
CBOMCTBA C
y4yeTom
MEexXaHWU3MoB
NpPOTEKaHMUA
AaHHbIX peaKkumm
N reHeTU4YecKom
cBA3MU
OpraHUYecKmx
BELLECTB Pa3HbIX
K/1aCcCoB.

3. PeweHue
pacyeTHbIX 3a4a4
No ypaBHEHUAM
peakuumn c
y4yacTmem
OpraHMYecKux
BELLECTB.

4. BoinonHeHue
nabopatopHom
paboTbl
«[lonyyeHwne
3TUNEHa U
n3yyeHue ero
CBOMCTBY»

NpPoTeKaHUs
AAHHbIX
peakuuin n
reHeTU4YecKom
cBA3U
OpraHU4ecKkux
BELLECTB Pa3HbIX
Knaccos

2. OpopmneHue
oTyeTa no
nToram
BbINO/NHEHUS
nabopatopHom
paboTbl

OpraHunyeckue
BelLecTsa B

PeweHune
NPaKTUKO-

1. 3HakomcTBO C
TEeOpPEeTUYECKNM

Odopmnenune
OTYEeTOB Mo
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XU3HeJeATeNbHOCTU
yenoBeKa.
NponssoacTeo um
npuMmeHeHue
OpraHUYyeckux
BeL,ecTs B
NPOMbILLIEHHOCTHU

OPUEHTUPOBAHH
bIX 33Z1aHNM MO
COCTaB/IEHUIO
XUMUYECKUX
peakuunn,
OTpaXKaroLWwmx
XMMUYECKYIO
aKTUBHOCTb
OpraHUYecKmx
coeUHEeHUN B
Pa3/INYHbIX
cpepax
(npupoaHbIx,
buonornyeckmx,
TEXHOTeHHbIX)

MaTepmanom no
Teme
NPaKTUYECKOro
3aHATUA

2. 3HaKOMCTBO C
noaxoAamm K
peLeHnto
NPAKTMKO-
OPUEHTUPOBAHH
bIX 3aaHNM

NTOram peLleHuns
NpPaKTUKO-
OPUEHTUPOBAHH
bIX 3a/1aHNIM Ha
cocTaBneHue
XMMUNYECKMUX
peaKkuui,
OTpaKaroLWwmx
XMMUYECKYIO
aKTUBHOCTb
OpraHn4Yyeckux
coeauHEeHUN B
Pa3/INYHbIX
cpepax
(npupogHbIX,
6MoNOrMYecKkux,
TEXHOTEHHbIX)

Ha ocHoBe
pa3pabaTbiBaeTcA

cueHapua ydyebHoro
CTPYKTYypa

npouecca Ha
91EKTPOHHOrIO

Kypca. B

cnepyollem aTane
CTPYKTYpe

Kypca

peKomeHAOyeTCA BblAENATD 3 Knrouesbix 610Ka: OpI'aHM3aLI,VIOHHbIl7I, TEOpETW—IECKVIﬁ

N OLUEHOYHbIMN.

B opraHnsaumMoHHOM 6noke pa3mellaeTtcA aHHOTauuMA pa3aena, pe3ysibtathbl

obyyeHus no pasgeny, NPUBOAUTCA KaNeHAAPHbIM PEUTUHT-NAAH, BKAOYaOWMM

I/IHCI)OpMaLI,I/HO O TeéMax, nocnenoBaTesibHOCTU UX N3YyH4EHUA, 3aaHUNAX U 6annax 3a

Kaxaoe 3agaHune.

TeOpeTquCKMVI 610K BKAlOYaeT TeoOpeETUHECKNE MaTepHUasibl No pasaeny,

npeacTaB/ieHHble B PpOpmMe KOHCMEKTOB JIEKUMIM, Npe3eHTauui, KOMMIEKTOB

BOMpPOCOB A/211 CAMOKOHTPO/1A K nekunam, 0onoJIHUTE/IbHbIX MaTepnasioB (B T.Y.

CCbIJIOK Ha CTOPOHHME ayAno- U BUAeomaTepuanbl).

BNOK OUEHOYHbIX CPeacTB BKAOYaeT 3aAaHuA AN CaMOCTOATE/IbHOM

paboTbl, KOTOpPblEe CTYAEHTbl BbINO/NHAKT A0 WAM NOC/e ayAUTOPHbIX 3aHATUIN B

3aBUNCUMOCTU OT CUEHApPUA O6y‘-IeHI/IFI.

HeO6XO,CI,VIMOCTb pasmelweHnA pe3ysibTaTtoB CaMOCTOATENbHOM pa60TbI B

I/IEKTPOHHOM KypCe AeNAET €€ BbINOJIHEHUNE 06A3aTeNIbHbIM AnAa CTyaeHToB, 4To

ancumnianmHunpyetr wu nosbllaeT OTBETCTBEHHOCTb o6yqa|ou.|,v|xc7-|.

Kntouyesbim
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MEXaHM3MOM CTUMY/IMPOBAHUA CaMOCTOATE/IbHOW PaboTbl CTYAEHTOB SBAAETCH
6aNNbHO-PENTUHIOBAA CUCTEMA, Y4YMTbIBAKOWAA PE3y/NbTaTbl  BbINOJHEHUS
CTYAEHTAMM 3a4aHUN B 3/IEKTPOHHOM KypCe B UTOrOBOM OLLEHKE 33 AUCUMUNINHY.
Takum o06pasom, o0b6y4YeHWe C WCMNOJIb30BAaHMEM 3/1EKTPOHHOrO Kypca
No3BONSAET NOBLICUTb MPO3PAYHOCTb y4ebHOro nNpouecca, HacTpouTb 3ddeKTUBHOE
MCNONb30BaHME Yy4ebHOro BpemMeHW CTyAeHTaMM W npenojaBaTensimu,
peann3oBaTb NPUHLUUMNbI OTKPLITOCTU U AOCTYMHOCTU Y4EebHbIX MaTePUanos.
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4. PeKomeHAayeMmble NeYyaTHble U3aaHUA NO peanmsaumm
o6weobpasoBaTenbHOM AUCLUUNINHDI

OcHoOBHbIe NeYyaTHble U3gaHua

1. AHpuHoreHoBa, WN. B. Xumwna: y4ebHMK M NpPaKTUKYym ANA CpeaHero
npodeccuoHanbHoro obpasosanua / U. B. AHomHoreHosa, A. B. babkos, B. A.
MonkoB. — 2-e u3a., ucnp. n gon. — Mocksa: U3patenbctso tOpainT, 2022. — 291
C.

2. WeronuxuHa, H. A. Obwana xumms: yuebHuk ans CNO / H. A. LLleronmxumHa,
N. B. MuHaeBckaa. — CaHkT-lMeTepbypr: JlaHb, 2021. — 164 c.

3. HuKonbckui, A. Bb. Xumua: y4ebHMK M NpaKTUKYM ANs8 cpedHero
npodeccuoHanbHoro obpasosaHus / A. b. Hukonbckuii, A. B. Cysopos. — 2-e nsg,,
nepepab. n gon. — Mocksa: U3gatenbctso HOpanTt, 2022. — 507 c.

4. Xumwus: yuebHUK ans cpeaHero npodpeccnoHanbHoro obpasosaHua / 10, A.
Nebepes, I'. H. Pagees, A. M. Tonybes, B. H. LLlanoBan; nog, obwen pegakumen I.
H. ®ageesa. — 2-e n3g., nepepab. u gon. — Mocksa: M3gaTtenbcteo HOpanT, 2022.
— 431 c.

AonosHutenbHble NCTOYHUKU

1. Xumua. 10 Knacc. YrnybnéHHbii ypoBeHb : yyebHuK/ B.B. EpemuH,
H.E. KysbmeHKo, B.U. TepeHuH, A.A. ipo3gos, B.B. J/lyHuH; nog pea. B.B. J/lyHnHa.
— M.: MNpoceeuenmne, 2022. — 446, [2] c.: un.

2. Xumua. 11 knacc. YrnybnéHHblt ypoBeHb : yyebHuK/ B.B. EpemuH,
H.E. KyabmeHKo, A.A. [lpo3gos, B.B.JlyHuH; nop pea. B.B. J/lyHuHa. — M.:
MpoceeuleHune, 2022. — 478, [2] c.: na.

3.  Xumwusa. YraybneHHoblt ypoBeHb. 10—11 Knaccbl: paboyas nporpamma K
e YMK B.B. JlyHuHa: yyebHo-meToauuyeckoe nocobue / B.B. EpemuH,
A.A. Qpo3aos, U.B. EpemuHa, 3.10. Kepumos. — M.: poda, 2017. — 324, [1] c.

4. Metoauyeckoe nocobue K y4ebHuky B. B. EpemunHa, H. E. KyabmeHKo,
B.WN. TepeHuHa, A. A. lpo3aosa v Ap. «Xumua. YraybneHHbih yposeHb». 10 knacc /
B. B. EpemuH, A.A. [Opo3gos, W.B. EpemumHa, B. WN. MaxoHUHa,
O. 0. CumoHoBa, 3.H0. Kepnmos. — M.: ipoda, 2018. — 339 c. : una.

5. MeTtogunyeckoe nocobue K yuebHuKy B. B. EpemunHa, H. E. KyabmeHKo, A.
A. lpo3nosa v ap. «Xumusa. YrnybneHHbi ypoBeHb». 11 knacc / B. B. EpemuH, A.A.
Apo3pos, U.B. EpemunHa, H.B. Bonkosa, H.B. ®upcrosa, 3.K0. Kepumos. — M.:
Apoda, 2018. — 423 c. : un.

6. Tlycesa, E. B. Xumuna ana CNO: yuebHO-meToaMnYecKkoe nocobue / E. B.
l'ycesa, M. P. 3uraHwuHa, 4. N. Kynnkosa. — KaszaHb: KHUTY, 2019. — 168 c. —
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ISBN 978-5-7882-2792-4. — TeKCT: 3Ne€KTPOHHbIA // JlaHb : 3N1EKTPOHHO-
6ubnnoteyHas cucrema. — URL: https://e.lanbook.com/book/196096 (paTa
obpauweHuna: 14.10.2022). — Pexkum gocTtyna: Ans8 aBTOPU3. Nosib3oBaTenen.

7. YepHuKkoBa, H. 0. Xumna B AOCTYyNHOM Mn3NnoxKeHuu: yuebHoe nocobue
ans cno / H. 0. YepHukosa. — 2-e u3a,, ctep. — CaHKT-MNeTepbypr: MaHb, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — TeKCT: 3/IeKTPOHHbIN // JlaHb: 3NEeKTPOHHO-
6ubnmoteyHaa cuctema. — URL: https://e.lanbook.com/book/195532 (paTa
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2. https://postnauka.ru/themes/chemistry — nekumMmn no xMmmmn Ha caimre
MocTHayka. http://gotourl.ru/4780 (http://elementy.ru/)
Hay4yHo-nonynsipHbIM NPOEKT «InemMeHTbl 60/bloi HayKu» (du3mnKa, xmmus,

MaTeMaTuKa, aCcTPOHOMMA, HAYKM O KU3HWU, HayKn o 3emne). HOBOCTM HayKM,
KHUMN, HAY4HO-NONYAAPHbIE CTAaTbW, IEKUMU, SHUMKAONELUN.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
CanT Hay4yHO-NOMYAAPHOTO XypHana «MNoTteHuman». KypHan nsgaértca c 2005r., ¢

2011 r. — paspen «Xumuar.

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CalT Hay4yHO-MONYNAPHOro 3KypHana «XMMMA W Xu3Hb». MypHan wuspaérea
c1965r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITas 3NeKTPOHHaa 6ubanoTeka xumudeckoro noprtana «Chemnety,

COAEPHKMUT ydyebHble M MHOOPMALMOHHbIE MaATEpPUanbl ANA LKONbHUKOB MU
yunTtenen. B Helt MOXKHO HalTK y4ebHMKKM No obLLe N HEOPraHMYECKOM XMMUU,
OpPraHUYEeCcKoM XMMWUU, MybTUMeAnaMaTepuasbl, a TaKXKe 3a4ayuyu XMMUYECKUX
ONMMMNMAL, C PELLEHMAMM, 3a434M BCTYNUTE/IbHbIX 3K3aMeHOB A1 abUTypueHTOB.
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
NHPopmaunoHHble maTepuanbl 06 onmmnumagax: MOCKOBCKOM ropoAaCKon,

Bcepoccuinckon, MeHpaeneesckon, MexayHapoaHon. [lpuBeaeHbl 3aaayu
TEOPETUYECKMUX U IKCMEePUMEHTaNbHbIX TYPOB, NOAPOOHbIE pelleHMn, CNUCKU U
doTorpadpum nobeantene.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cuctema AUCTaHUMOHHOro o6y4yeHus, HanpaB/ieHHaa B MNepBYHO ovyepenb Ha

NOArOTOBKY K O/IMMNMAZAM BCEX YPOBHEM — OT LWKONbHbIX 40 MeayHapoaHOW.
CanT coaepunT OrpOMHOE KONMYECTBO 33434, CrPYNMNMPOBaHHbIX KaK NO Temam,
Tak U no onummnuagam. o BCeM OCHOBHbIM pa3gefiam XMMWUW NpuUBeaEH
TEOpeTUYECKMIN MaTepman 1 pa3obpaHbl pelleHna TUMNOBbIX 3a4au.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
MopTan no HaHoTexHonoruam. OCHOBHaa UeNnb — pa3BuTMe obpa3oBaHMA B

06nacTM  HaAHOTEXHO/NOMMIM W MOArOTOBKA K  WHTEpHeT-onMmnuage no
HaHOTEXHO/IOTUAM.

9. http://gotourl.ru/4790 (http://webelements.com/)
HapaéskHasa cnpasoyHas MHGOPMaLLMA O XMMUYECKUX S1IEMEHTaX U UX CBOMCTBaXxX (Ha

aHTrIMNCKOM A3bIKE).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
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PYCCKOA3bIYHbIN CalNT O CBOMCTBAX XMMMUUYECKNX 3/IEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hekommepueckuin calT OHNalH-06pa3oBaHMA, COAEPHUT MHOTO MHTEPECHbIX

obpas3oBaTesibHbIX KYpCOB W BUAEONEKUMU ANA LWKONbHUKOB, CTYAEHTOB M
yuntenei. ECTb HECKONIBKO KypCOB MO XMMUM.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Cant Chemical Abstract Service — camblil aBTOPUTETHbIA B MUpPE XUMUU

MHPOPMALMOHHbBIN MHTEPHET-pecypc (CalT NNaTHbIN).
13. http://www.organic-chemistry.org/

MopTan No opraHUYECKon XMMNKN Ha aHFTIUMCKOM A3blKe.
14. http://www.xumuk.ru
CaT 0 XMMMK: KNaccuyeckme y4yebHUKKW, CNPaBOYHWUKM, SHUMKAOMEAUWN, MOMUCK

OpPraHMYeCcKMX N HEOPraHMYECKMX Peakumii, COCTaBAEHNE YPABHEHWNIN pPeaKLnit.
15. http://orgchemlab.com/
CanT, NOCBALWEHHbIM NpaKTU4eckon paboTte B nabopatopum
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