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AHHOTauuA

MeTogmueckne pekomeHaauum no npenoaasaHmio obweobpasoBaTeibHON
ANCUMNANHBL «XUMUA» pa3paboTaHbl C Lenbio obecnevyeHus npenopasaTenem
XUMUU  UHCTPYKUMAMM N0  pa3paboTKe AMAAKTUYECKUX MaTepuanos no
AVCUMN/IMHE UM OpraHM3auMm  CaMoOCTOATENbHOM  paboTbl  CTyAEHTOB C
NPMMEHEHMEM WHCTPYMEHTOB, obecneuymBarOWmMX MHTEHCUOUKALUIO ydyebHOoro
npouecca.

B pasgene 1 onucaHbl obwmMe nogxoabl K NPOEKTUPOBAHUIO U pa3paboTke
MeTOANYECKUX MAaTepPMasioB NO AUCUUNAMHE KXUMUAY,

B pasgene 2 paHbl pekomeHAauuMm no paspaboTke AMOAKTUYECKUX
MaTepuanoB NO AUCUMNAMHE: OMOPHbIX KOHCMEKTOB, TEXHOJIOTMYECKUX KaprT,
NabopatopHbix paboT, NPAKTUKO-OPMEHTUPOBAHHbLIX 3aJaHMA U TECTOBbIX
MaTepmasos.

B pasgene 3 meToaMYECKMX pPEKOMEHZAUWMM OnucaHbl NoAxodbl K
noAroToBKe 3a4aHMA A5 CAMOCTOATE/IbHOTO BbIMO/IHEHUA, MPUBELEHDBI KPUTEPUN
ee 3pPeKTMBHOCTM, BMAbl 33a4aHUA B 3aBUCMMOCTM OT TMOCTAB/EHHOM
AVOAKTUYECKOM LLeNn, NOTMKA NAAHMPOBAHMUA U OpraHu3aumu.

Ocoboe BHMMaHWe yaeneHo Poan 3NEKTPOHHOro Kypca KaK MHCTPyMeHTa
OpraHM3auMm CcamocToAaTeNbHOM  paboTbl  0byvaloWMXCA, NO3BONAIOLLETO
MHTEHCcMPUMUMPOBATb y4ebHbIM npouecc. PaccmoTtpeHa cneundmuKa nocTpoeHua
cueHapmsa y4yebHOro npouecca Ha OCHOBE 3/IEKTPOHHOro y4yebHOro Kypca B
TEXHOI0TMWN CMELLAHHOTo 0byyeHuA.



MosacHUTenbHaA 3anUcCKa

Hactoawme meToauyeckme  peKoOMeHAauuum  npefHasHayvyeHbl  A4A
npenoaaBaTenemu obuweobpasoBaTesibHOM ANCUUNNNHDI «Xnmma» B
npodeccnoHanbHbix o0bpasoBaTenbHbIX  OpraHusaumsax. Lenb  HacToAwMX
MEeTOAMNYECKUX PpEKOMEeHAaUMN — obecneynTb NpenoaasaTesnie MHCTPYKUMAMM NO
pa3paboTke AMAAKTUYECKUX MaTepuanoB nNo AUCUMMIJIMHE U OpraHu3auum
CamMOCTOATE/NIbHON  paboTbl  CTYAEHTOB C MNPUMEHEHMEM  UHCTPYMEHTOB,
obecneumBarOWMX MHTEHCMOUKauMo U npodeccmoHanmsaumo  y4yebHoro
npouecca.

AnpakTnyeckme maTtepuanbl (TEKCTbl, CXembl, Tabauubl, 3aa4aHMA, MoAaenn)
npeacTaBnsatoT coboii COBOKYMHOCTb CpeacTB obyyeHus, obecnevymsatoLLinx
NOCTUXKEHWNE NNAHUPYEMbIX PE3YNbTAaTOB 0O6YUYAKWMMUCA NPU UCMONb30BAHUN UX
B Yy4ebHOI AeaTenbHOCTU. B 3aBUCMMOCTM OT Leu NPUMEHEHUA AUAAKTUYECKUX
maTtepuanoB obecneymBaeTcs YCBOEHUE 00yYaOLWMMMCA 3HAHWUM NO AUCUMUNINHE,
bopMMpPOBaHNE MPAKTUYECKUX YMEHMUN, KOHTPONIb [AOCTUNKEHUS pPes3ynbTaToB
OCBOEHWSA coaeprKaHus.

Bo BTOpOoM pa3sgene npuMBOAATCA METOAMYECKMEe pPeKkomeHaauMu no
pa3paboTke nabopaTopHbIXx pPaboT, NPAKTUKO-OPUEHTUPOBAHHLIX 3a4aHUMN,
TECTOBbIX 3aZaHWNI, @ TAKXKE OMNOPHbIX KOHCMNEKTOB U TEXHONOTMYECKUX KapT.

B TpeTbem pasgene mMetoamMyeckux PekomMeHaauui onucaHbl NoAxoAbl K
NnoAroToBKe 3a4aHWUMN AN1A CAMOCTOATENIbHOTO BbINOJIHEHUSA, NPUBEAEHbI KPUTEPUU
ee 3pdeKTMBHOCTM, BMAbl 334aHUA B 3aBUMCUMMOCTM OT MOCTaB/IEHHOM
AVOAKTUYECKOM LUenu, NOoruKa naaHuMpoBaHMa u opraHusaumm CP. Ocoboe
BHUMaHME yaeNeHOo PO/IN 3IEKTPOHHOTO Kypca Kak MHCTPYMeHTa opraHusaumm CP,
No3BONAKOLWEro MHTEHCUMDULMPOBATbL Y4ebHbIN Npouecc. PaccmoTpeHa cneundmka
NOCTPOEHUA CLEeHapua y4yebHOro npouecca Ha OCHOBE 3/1IEKTPOHHOro y4yebHoro
Kypca B TEXHO/I0TMN CMeLLaHHOro oby4yeHus.



1. Mopxoabl K pa3paboTke meToaMYECKUMX MATEpUanoB ANA peanusauumn
obweobpasoBatenbHOM AUCLUNANHDBI «XMMUA»

AvcunnanHa  «Xumua» ABNAETCA 4YacTblo 00A3aTeNnbHOM npeaMeTHOM
obnactu «EcTecTBEHHO-Hay4YHble AVNCUMUMNINHBI» n n3yyaetcsa B
obuweobpasoBaTte/sibHOM UMKAe y4ebHOro naaHa OCHOBHOM NMPodeccUOHaNbHOM
o6pa3oBaTeNibHOM MpPOrpammbl. JuUCUMNAMHA MMeeT MeKNpeaMeTHble CBA3U C
ancumnanHammn obuweobpasoBaTtenibHOro U obuwenpodeccnoHanbHOro LMKAOB, a
TaKXe C MEeXAUCUMNIMHAPHBbIMU KypcaMn U NpodeccUoHaNbHbIMU MOAYIAMMU
npodeccMoHaNbHOro UMKAa.

LUenb npenogaBaHWA AUCUUNAMHBI BbINOAHAET cUCTeMoOobpasylolyo W
yNpaBAatoLYyo GYHKLNM KO BCEN cUCTeME 0OyUYEeHUA, a TaKXKE CNYKUT OPUEHTUPOM
ANA onpedeneHna coaeprkaHua obyyeHus, Bblbopa ¢opm M MeToaoB MX
AOCTUXKEHUA M oLeHKU. OCHOBHaA Le/ib NPenogaBaHma UCLUNAUHBL «XUMUA» —
dopmupoBaHue y obyyarowmxca XMMUYECKOMN cocTaBaAwLWeEN
€CTeCTBEHHOHAY4YHOM KapTMHbl MMUPaA KaK OCHOBbl MNPUHATUA peLueHnit B
YKM3HEHHbIX M MNPOM3BOACTBEHHbIX CUTyauUMAX, OTBETCTBEHHOro NOBeAeHMA B
npupoaHoun cpene. PesynbTaTtbl 06y4eHMA MO XMMUKN CHOPMYNUPOBAHbBI C y4ETOM
®roC COO (npeameTHble pesynabTatbl no aucumnamue), roc Cro (obwue wm
npo¢deccMoHanbHble KoMneTeHuum) n opueHTauumn Ha 6yayLyto
npodeccMoHanbHy0  AeATeNbHOCTb  obyvatowmxca. Pe3ynbtatbl  06yyeHuUA
ABNAIOTCA OCHOBOM Ans oTbopa cogeprkaHuMAa ob6pa3oBaHWA NO AUCLMNAUHE,
obecneymBalOT MNPUHUMUN KOHLEHTPUPOBAHHOCTM B OpraHuM3auum yyebHoro
MmaTepuana, 4To, B CBOK oO4Yepedb, CNOCOOCTBYET WMHTEHcUdUKauMU
obueobpasoBaTesibHOM NOArOTOBKM 0by4yatowmxca. TakKe pe3ynbtaTbl 06yyeHns
ABNIAKOTCA OCHOBOM AN1A NPOEKTUPOBAHUA CUCTEMbI OLLEHMBAHMA MO AUCUMMNINHE U
BblbOpa MeToaoB, CpPeacTB W TexHonormi obyvyeHuAa. Cuctema OLLEHOYHbIX
MeponNpuUATUA N0  AUCUMNANHE «Xumua» obecnedmBaeTr ¢GopMUpOBaHUE
3aNN1aHUPOBaHHbIX Pe3yNbTaToB 06y4eHMA ONTMManbHbIM cnocobom. BaxkHown
0COBEHHOCTbIO CNPOEKTUPOBAHHOM CUCTEMbI OLEHMBAHMA MO XMMWU ABNAETCA
COrNAacCOBAHHOCTb OLLEHOYHbIX MEPONPUATUIA M 3anNJaHUPOBAHHbLIX Pe3y/bTaToB
06yyeHua. Kaxaoe oueHOYHOE MeponpuaATUE HanpaBaeHOo Ha OpPMUpPOBAHME UK
N3MepeHue 3HaHUA / yMEHUS B KOHTEKCTE, YKa3aHHOM B pe3y/ibTaTe obydyeHus. B
AVUCUNNNINHE «XMMMUA» K OCHOBHbIM OLEHOYHbIM MEpPONPUATUAM OTHOCATCA:
3a/laHuA B TecToBoM Gopme, NPAKTUYECKME 3a4aHUA HA COCTaB/IEHME YPABHEHUM
peakumi, KnaccuPpuKaumo 1 HOMEHKNATYPY XMMUYECKUX COeANHEHWNI, PACYETHbIE



3a4a4M, nabopaTopHble paboTbl, MNPAKTUKO-OPUEHTUPOBAHHbIE  33[aHMA
(pacueTHble n TeopeTHyecKkne). B npuknagHbIX MOAyAAX B KAa4YeCTBE OLLEHOYHbIX
MEPONPUATUIN TaKXKe 3aMJlaHUMPOBaHbl Kencbl U y4ebHO-uUccnenoBaTeNbCKUe
npoeKTbl. B npouecce obyyeHua no aucumnimHe GopmMmnpytoTca Kak npeameTHble,
TaK U INYHOCTHbIE, U1 MeTanpeagMeTHble pe3yabTaTbl. Heo6xoa4MMO OTMETUTL, YTO
ecan npeameTHble pe3ynbTaTbl  (GOPMMUPYIOTCA HA OCHOBE COAEpPKaHMA
AVCUMUN/INHDBI, TO IMYHOCTHbIE U MeTanpegMeTHble pe3yabTaTbl GOPMUPYIOTCA B
npouecce M3y4yeHUs BCEM COBOKYMHOCTM AUCUMNAMH 06weobpa3oBaTenibHOro
uMKna yuebHoro nnaHa OMOM CMNO. Ucnonb3oBaHne Npu peanmsaumm oLeHOYHbIX
MepPONPUATUIN PasINYHbIX 06pa3oBaTe/IbHbIX TEXHONOMMIM, AaKTUBHbIX METOAO0B
obyyeHna obecneunBaet ¢GOPMUPOBAHME JIMYHOCTHLIX M MeTanpeaMeTHbIX
pe3ynbTaToB M, KaK cneactsne, @opmmpoBaHMe OOWKUX KOMMETEHLUN.
MpumeHeHMe pa3nnyHbix 06pa3oBaTeNbHbIX TEXHONOMMA CNOCOBCTBYET PA3BUTUIO
pa3NMyHbIX 06WwMx KomneTeHumn [1]. Hanpumep, ansa dopmmpoBaHunsa obuiei
komneTteHuun OK 01. BbibupaTtb cnocobbl pelweHns 3aga4 npodpeccuoHanbHOM
AEATENbHOCTU MPUMEHUTENIbHO K Pa3/IMYHbIM KOHTEKCTAM MOXHO MNPUMEHATb
pelweHne CUTYaUMOHHbIX 3a4ay, MeTod KeWc-CTagu, MeTodbl MOAEeNNPOBaAHMA
npobaemHbIX cutyaunin u 1.4. Takmm obpasom, obpasoBaTesibHble TEXHO/OMMMN
NIeXKaT B OCHOBE MPOLLECCYaZIbHOrO acneKkta 3anJaHUpPOBaHHbLIX MO AUCLUNAMHE
OLLEHOYHbIX MeponpuATMA. [lpu  peanunsaumm  OLEHOYHbIX MEepOonpPUATUM
npenogaBaTeNb LO/MKEH OPMEHTMPOBATBCA HA Takue obpasosaTesibHble
TEXHONOrMK, KoTopble obecneyaT ¢opmMpoBaHME HeobXxoauMbIX 06LMX
KomneTeHuui Ha 6a3e 3anN1aHMPOBAHHbIX OLLEHOYHbIX MEPONPUATUN.

TakKe B UENN MU3YYEHUA OUCUMNAUHBL  «XMMKA»  3aKnagblBaeTcA
dopmupoBaHme  npodeccmoHanbHbIX  KomneTeHuMn.  podeccnoHanbHas
HanNpaB/IEHHOCTb B MNpPenogaBaHUM AAHHOW AUCUMNAWHBLI Peanu3yeTca AByMA
cnocobamu. B KauecTBe OCHOBHOrO NoaxoAa K npodeccmoHanm3aumnm peanmsoBaH
noaxod Ha OCHOBE BblAENEHMA MPUKAAZAHOrO moaynd. B npuknagHom moayne
OTparkatoTcs 0COBEHHOCTU NPUMEHEHUA XMMUYECKUX 3HAHUI / yMeHUI / HaBbIKOB
B Oyayweit npodeccMoHanbHOM aeatenbHocTn obyuyatowmxca. CoaeprkaHue
[laHHOTO MOAyNA onpependeTcA € y4eTom cneumanbHoctTM / npodeccum
obyyatowmxca M npegnosiaraetT ABa BapuaTMBHbIX pa3gena: «MccnepgosaHue u
XMMUYECKMIN aHann3 obbeKToB buocdepbi» nnm «MccnegoBaHne U XMMUYECKUIA
aHann3 ob6beKTOB TexHochepbl». BTopoi cnocob npodeccmoHanmMsaumm oCHoOBaH
Ha BK/IIOYEHWUM B OLLEHOYHbIE MEPONPUATUA NPAKTUKO-OPUEHTUPOBAHHDIX 3a4aHNM
M KEWCOoB, 3aM/IaHMPOBAHHbIX B Pa3HbIX pasgenax AUCUMNAWHBIL. [1paKTUKo-



OPUEHTUPOBAHHbIE 334aHWNA BKAOYAOT MHPOPMALIMIO €13 KU3HUY» U HanpaBAeHbl
Ha BblAB/NIEHME 3HAHWI CTYAEHTOB 06 OKpY)KaloWem MMpe, Ha YCTaHOB/EeHMe
MexnpeameTHbIX cBsizei. CTyaeHTbl He TONbKO peLlatoT ANYHOCTHO-3HaYMMble

npob6sembl C UCNOIb30BAaHMEM NPEAMETHbIX 3HaHWUIN, HO U OCBaMBAKOT 3JIEMEHTbI
06LLKMX KOMNETEHLNIA.



2. PekomeHgaumm no pa3paboTke guaakTUUECKUX MaTepuanos

B pmaHHOM pa3gene npuMBOoAATCA METOAMYECKME pPEKOMeHZaunu no
pa3paboTke pasINYHbIX AUOAKTUYECKMX MATepPUanoB Mo AUCLUUNANHE «XUMUAX:
NabopaTopHbIX PaboT, NPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHMN, TECTOBbIX 3a4aHUN,
a TaKXe ONOPHbIX KOHCNEKTOB U TEXHONOMMYECKUX KapT.

OnNopHbIN KOHCNEKT U TEXHONOrMYECKana KapTa NpeacTaBaAoT cobom NpoeKT
yyebHOro npouecca no AUCLUNAMHE, B KOTOPOM CLLEHapuh y4yebHOro 3aHATUA
OnucbIBaeTcA B onpeaesieHHOM noruke. [aHHble MeToAnYeCKMEe OOKYMEHTbI
NoMoratT npenogaBaTesito 3apaHee NPoAyMaTb CTPYKTYpy y4ebHOro 3aHATUA, B
3aBMCMMOCTM OT €ero Tuna W nAaHUpPyemblx 06pa3oBaTe/ibHbIX PEe3ynbTaToB
nogobpatb GopmMbl OpraHM3aummn y4yebHOM AEeATEeNbHOCTM, a TaKXKe MeToAbl U
cpencTBa ee KOHTPOAA, onucaTb CNocobbl B3aMMoAencTBMA npenoaasatens co
CTYAEHTAaMM U CTYAEHTOB Apyr C¢ apyrom. Kak npaBwno, ONOpHble KOHCMEKTbI
COCTaBNAKTCA ANA NNAHMPOBAHUA TEOPETUYECKUX 3aHATUM, @ TEXHOJIOTMYECKME
KapTbl — ANA NPAaKTUYECKUX 3aHATUM 1 NnabopaTopHbix paboT. B nyHKTax 2.1 un 2.2
NpPMBOAATCA METOAMYECKME PEKOMEHAALUMN NO pa3paboTke ONOPHOro KOHCMEKTa
N TEXHONOrMYECKOM KapTbl, @ TaKKe NPUBOAATCA COOTBETCTBYHOLME MPUMEPDI.
Mcnonb3oBaHMe  OMOPHbLIX  KOHCMEKTOB M TEXHONOTMYECKMX  KapT B
npenogasaTeNbCKoM  AeATeNbHOCTM no3BonseT 3GPeKTUBHO OpPraHM30BaTb
npouecc obyyeHusa, obecneuntb GOpMUpPOBAHUE MPESMETHbIX Pe3y/abTaToB M
06LWMX KOMNETEHLMN, ONTUMN3NPOBATL BPEMA NpenoaaBaTens Ha NOArOTOBKY K
3aHATHUIO.

NabopaTopHbie paboTbl ABNAKOTCA BaXXHOM 4YacTbio yyebHOro npouecca no
AUCUMNAMHE W cnocobcTByOT  GopMUpOBaHUID Yy  ObyvaroWmMXca YMEHWUM
nccnenoBaTb XMMUYECKME NpoLeccbl M fBAeHMA (NnaHMpoBaTb M NPOBOAMTL
XMMUYECKME IKCMEPUMEHTbI, UCCNeaoBaTb BeWEecTBa M MPOBEPATb FMNOTE3bI,
o6pabaTtbiBaTb n MHTEPNPETUPOBATb pe3ynbTaThbl 3KCNEePUMEHTOB).
3dPeKkTMBHOCTL NpoBeaeHUA NabopaTopHbiX paboT BO MHOrom onpegensertca
KQuecTBOM MOAFOTOBKM OOy4YaloWMXCA K 3aHATUIO, @ TaKXKe BpPEMEHEM,
BblAENIEHHbIM Ha npoBeAeHue onbiToB. [nA COBEpPLIEHCTBOBAHUA METOAUKM
nposegeHna nabopatopHbix paboT B NyHKTe 2.3 NpUBOAATCA PEKOMEHAAUMM No
CTPYKTYPUPOBaHUIO y4ebHOM MHPOpMaUUM U ee NpeabsaBAEHNIO 0OyYaroWmMMcs B
BMAE cneumanbHbiM 06pazom 0pOpPMAEHHbIX MHCTPYKLUUNA.

MpaKTUKO-OPUEHTUPOBAHHbIE 3agaHuA ABNAOTCA 3/1EMEHTOM
npodeccMoHanmnsaumm cogepanHma obydyeHma no XMMmMK, NOCPeaCTBOM KOTOPOro



obecneumBaetca 6onee nonHoe ycBoeHWe  y4ebHOro maTepuana  w
BblpabaTbiBaeTCA yMeHMEe NPUMEHATb NPUODOPETEHHbIE 3HAHMA B MPAKTUYECKOM
AeaTenbHOCTU. [TPaKTUKO-OpPUEHTUPOBAHHbIE 3a4aHNA MOTYT MCNOJ1Ib30BaTbCA NP
N3y4YeHUM PasAnYHbIX TeM xumuu. B nyHKTe 2.4 npusogAatca TpeboBaHMA K
NPaKTUKO-OPMEHTUPOBAHHbIM 3a4aHUAM, ONUCLIBAIOTCA MPUHLNUMNbI UX CO34aHMUS,
paccMaTpMBAKOTCA NPUMEPBI OTAENbHbIX 334aY.

TecToBble 33aHUA B AUCUMNINHE «XUMUA» ABNAIOTCA BaXKHbIM 9/1EMEHTOM
TEKYLLEro KOHTPOAA 0O6y4Yalowmxca, a TaKXKe WCNOoMb3ylTcA AAA MOTMBALMM
oby4yaloWmxca K YCBOEHMIO y4ebHOro matepumana B paMKax CamMOCTOATENbHOM
paboTbl. B nyHKTe 2.5 npuBOoAATCA peKoOMeHAauunm no pa3paboTKe TecToBbIX
3aaHUN U CUCTEM 334aHMIN B TECTOBOM popme.

2.1. Metoguueckne peKomeHaauum no pa3paboTke onopHbIX KOHCNEKTOB

OnNOpPHbIN KOHCNEKT — 3TO METOANYECKUN LOKYMEHT, KOTOPbIN, KaK NPaBwu/Io,
COCTaBNAETCA K JIEKUMOHHbIM 3aHATUAM M NOMOraeT npenoaaBaTesito YeTKo
CNNAHMPOBATb MNPOBEAEHUE 3aHATUA WU CTPYKTYypUpoBaTb Heobxoaumyro
nHPopmaumMio nNpuM NOAroTOBKE K ero npoBegeHnto. OMNOpHbIA  KOHCNEKT
npeactasaseT cobom Tabaunuy, coaepKallyto KpaTKyo MHGOPMaLMIO NO OCHOBHbIM
3/IeMeHTaM 3aHATUA.

Mpn cocTaBNeHMM OMOPHOr0 KOHCMeKTa HeobxoaMmo nocaenoBaTeslbHO
cbopmynmpoBaTb TemMy 3aHATWUA, YKa3aTb TUM 3aHATMA U GOPMY OpraHm3aLmu
yyebHOM aeatenbHOCTU, chOpPMyanpPoBaTb 06pasoBaTeibHble pe3ynbTaTthl. [Janee
cnegyeTt KPaTKo M3/10XKUTb COAEPKAHME KOHKPETHOM TEMbI B BUAE NepevyncieHms
BXO4ALWMX B HEE ANOAKTUYECKUX YacTel (eanHuu); BbiIbpaTb MmeToabl U cpeacTBa
KOHTpPOAA, ucxoga u3 cpopmyanMpoBaHHbIX pe3y/ibTaToB 0by4YeHUA U coaeprKaHuA
Tembl. M1 B 3aBepLUEHMN COCTAaBAEHMNA OMOPHOrO KOHCMEKTa cneayeT onpeaenntb
3a4aHua ans
CaMOCTOATENbHOM PaboThl.

MpuBeaem KpaTKMe KOMMEHTApMKU MO 3aMO/IHEHWUIO OTAE/IbHbIX 3/1EMEHTOB
OMOPHOro0 KOHCMEKTa.

dopma opraHuszauum yyvyebHoOW peATenNbHOCTM — (GOPMUPOBAHUE HOBBIX
3HaHMW K cnocoboB AeATenbHOCTH, 0606LLEeHNE U CcUCTEMATM3AUUA 3HAHUN,
npoBepKa 3HAHUN.

Tun 3aHATMA — TeopeTuyeckoe (/NIeKUMOHHOEe) MANM KOMOMHMpPOBAHHOE
(xapaKTepusyetca coyeTaHMEM Pa3/IMYHbLIX Leneri U BUAOoB yyebHoOM paboTbl:
npoBepKa 3HaHWM, paboTa Hag, NPOMAEHHBIM MaTEPUANOM, U3/I0KEHME HOBOTO
maTtepuana uT. a.).
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MnaHnpyemble obpasoBaTenbHble pe3ynbTaTbl — pe3ynbTaTbl 00y4YyeHus
onpeaenawT, YTo 0byyatoLmMecs A0NKHbI 3HATb, MOHMMaTb U AEMOHCTPUPOBATL MO
ntToram msydyeHus tembl. CyllecTByeT pag pekomeHaauui no ¢opmyanpoBaHuto
pe3ynbTaToB 06yyYeHus:

® pe3y/ibTaT 0by4YeHUA OONKEH HAauYMHATLCA C r1arosa, 3a KOTopbiM creayeT
¢pasa, onncbiBatowwan 06 bEKT M KOHTEKCT;

® 0N KaXaoro pesynbrtata obyyeHMs  UCNONb3yeTcA TO/MIbKO  OAHO
npegnoXKeHne ¢ OA4HUM F1aronom;

® npu GopmMynMpoBaHMM pPe3yNbTaTOB WCMNOAb3YHTCA [Narofibl  TO/IbKO
HecoBepLIEHHOro B1aa;

® npu GOPMYyNMPOBAHUM PE3yNbTAaTOB PEKOMEHAyeTcs m3beraTb rnarosios

LUMPOKOM CEMAHTUKMK, OMPeaenatowmx AencTBmA, pPesyanbTaT BbiMOJIHEHUSA

KOTOPbIX C/IOXHO U3MePUTb (3HaTb, MOHMMATb, ObITb B Kypce, BAageTb 1 4p.);

® B GOPMYNMPOBKaAxX Pe3y/bTaTOB PEKOMEHAYETCA WMCNONAb30BaTb MNPOCTble

OAHO3HA4YHble TEPMMHbI, MOHATHblIE BCEM y4aCTHMKam ob6pa3oBaTesibHOro

npouecca.

MeToabl U CpeacTBa KOHTPONA — 3TO OLEHOYHble MEepPOonpUATMA, KOTopble
6yayT npoBOAMTBCA B paMKax COOTBETCTByloWero 3aHATMA. OueHOYHble
MepoNpUATUA  [O/KHbI  ObITb  COrflacoBaHbl € 3anJaHUPOBaAHHbIMU
obpasoBaTeNbHbIMM pe3yibTaTamu. K KA4eBbIM MeTogamM KOHTPOAA Ha
TEOPETUYECKMX 3aHATUAX OTHOCAT:

® YCTHbIA KOHTPO/Ib OCYLLECTBAAETCA NPYM NOMOLWM WUHAUBUAYANbHOIO UM
dpoHTanbHOro onpoca obyyarowmxca. YCTHbIM ONPOC MOMKET COYeTaTbCA C
BbINO/IHEHNEM YCTHbIX U MMCbMEHHbIX YNPaXKHEHUN.

® [TMCbMEHHbIN KOHTPOJIb MPOUCXOANT MPU MOMOLLM NMUCbMEHHbIX OMPOCOB,

KOHTPO/IbHbIX PaboT, KONNOKBUYMOB M T. 4. [pn nMCbMeHHOM onpoce

AocTuraetca 6onbllas 06BEKTUBHOCTb, HO/blUAs CaMOCTOATENbHOCTb W

60nbLlKiA 0xBaT obyyatoLmxcs.

3afaHna 4NAa CaMoCTOATENBHOTO BbINONHEHMA.

3afaHna 4Nna camMocTosaTeNbHOM paboTbl obyyatowmeca MOryT BbIMOAHATDL KakK
Ha 3aHATMM, TaK W B pPaAMKax CaMoCToATeNbHOW paboTbl. 3agaHua pna
CaMOoCTOATENIbHON PaboTbl A0NXKHbI ObITb CBA3AHbI C COAEPHKAHMEM ayAUTOPHOrO
3aHATUA n 3an/laHMPOBaHHbIMMU obpasoBaTeNbHbIMU pe3ynbTaTamum.
MpenogaBaTento He0bXoAMMO MOArOTOBUTb MHCTPYKUMWU ANA obyyarowmxca no
BbINOJIHEHWIO 3a4aHNI AR CAMOCTOATE/IbHOTO BbIMNO/IHEHUA U YCTAHOBUTb BPEMS,
[0CTaTOYHOE AN1A UX BbINONHEHUS.
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B tabnuue 1 npuBedeH npumep OMOPHOrO KOHCMEKTa MO XMMWUM MO Teme
«Mepnoanyeckmin 3akoH 1 Tabaunua A.U. MeHgeneesa.

Tabnnuya 1. ONopHbIA KOHCMEKT Nno Teme 1.2.

«Mepnoanyeckmin 3akoH 1 Tabauua A.U. MeHgeneesa»

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. CopepaHue 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
anemeHTtoB [.1. 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 )
PelwleHne NpaKkTMKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHNM
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/IHEHUA NONOXKEHNEM B NEPUOANYECKON CUCTEME XMMUNYECKMX

anemeHToB [.U. MeHaeneesa».
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2.2. MeTtoaunueckne peKomeHaauum no pa3paboTke TeXHONONMUYECKUX KapT

TexHonorMyeckaa Kapta — 3T0 METOANYECKUIN AOKYMEHT, NPeaCcTaBAAIOLWMN
CueHapuit npoBedeHUA Yy4ebHOro 3aHATUA, HanNpPaBAEHHbIN Ha [OOCTUMKEHME
3aNN1aHMPOBAHHbIX Pe3ynbTaToB 0b6y4yeHUs. TexHONOorMyeckas KapTa OnucbiBaeT
cnocobbl B3aMmoaencTeMa npenogasaTens € 06y4YaloOWMMMUCA U TEXHOJIOTUMU
BOB/N€YEHMA CTyAeHTOB B paboTy Ha 3aHATUKU. lpoBeaeHMe y4ebHOro 3aHATUA C
NCNONb30BaHMEM TEXHOIOTMYECKOM KapTbl No3BonseT 3¢PEeKTUBHO OPraHM30BaTb
npouecc obyyeHusa, obecneuyntb GopMUpPOBaHUE MPEAMETHbIX Pe3y/abTaToB U
06LWMX KOMNETEHLMN, ONTUMN3NPOBATL BPEeMs NpenoaaBaTensa Ha NoAroTOBKY K
3aHATMIO. TexHo/sorMyeckaa KapTa moXeT ObiTb npeactaBneHa B ¢opme ABYX
Tabnuu, roe nepsaa Tabamua cogepKUT obuiyto MHGOPMaUMIO O 3aHATUM, @ BO
BTOPOM — NPUBOANTCA NO3TANHbIN CUEHaPHbIA NAaH 3aHATUA.

PekomeHayeTca cneaytowan CTPyKTypa nepsom Tabamupl:

® Ha3BaHMe TeMbl 3aHATUS;

® coAepKaHue TeMbl;

® TUN 1 popma NpoBeAeHNA 3aHATUA.

Tun 3aHATUA — NpaKTUYecKad, nabopaTopHan paboTa MM KOMBUHMPOBAHHOE
3aHATUE (XapaKTepu3yeTca COYETaHMEeM pPas/IM4YHbIX Lenei U BMOOoB ydebHoWM
paboTbl: NpoBepKa 3HAHUM, paboTa Hag, NPOMAEHHbIM MaTePUANIOM, BbINONHEHNE
NPAKTUYECKMX YNPArKHEHUI U T.4,.).

K dopmam opraHusaumm yy4yebHOM [eATENbHOCTM Ha MNPAKTUYECKUX W
NabopaToOpHbIX 3aHATUAX OTHOCAT COBEPLUEHCTBOBaHME (3aKpenseHue) HOBbIX
3HaHWIM N ymeHun (cnocoboB AeATeNbHOCTU), NMPUMEHEHUE 3HAHWUNA, YMEHWH,
cnocoboB AeATeNbHOCTM B y4ebHOM M NpaKTuyeckon ageatenbHocTn. K dopmam
opraHusauum yyebHol AeAaTeNbHOCTM Ha KOMOWHMPOBAHHOM 3aHATUM MOXKHO
OTHeCTn GopMMpPOBaHNE HOBbIX 3HAHMI M cNocobOoB AeATENbHOCTH, UX 0606 EeHMe
N CUCTEMATM3aLMIO, MPOBEPKY 3HAHUMN U KOHTPOb UX MPUMEHEHUA Ha NPAKTUKE B
CTAaHAAPTHbIX CUTYaLUAX.

Bo BTOpoM Tabauue TEXHONOTNMYECKOM KapTbl pa3MelLaeTca OCHOBHas
nHGOpPMaLMA O 3aHATUM:

® 3Tanbl 3aHATHUA;

® [eATeNbHOCTb NpenoaaBaTens;

® [eATeNbHOCTb CTYAEHTOB;

® nnaHMpyemble obpasoBaTenbHble Pe3ynbTaThl;
® MeToAbl U CPeaCcTBa KOHTPOAA.
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MpM 3aNONHEHUM TEXHONOFMYECKOM KapTbl HeobxogMmo onucaTb
AeATeNbHOCTb NpenogaBaTens U CTYAEeHTOB MO KAOYEBbIM 3Tanam 3aHATUA.

1. OpraHuM3auMoHHbIM 3Tan. Ha opraHM3aunMoHHOM 3Tane npenogasaTesb
obecneumBaeT co3gaHne paboyerr 06CTaHOBKM, 3HAKOMUT CTYAEHTOB C LE/bIO U
3a4a4aMmn 3aHATUA, a TaKKe NPOBOANT aKTyan3aumMio 3HaHUM CTYAEHTOB MO Teme
BbIMO/IHEHMSA NMPAKTUYECKOM nnm nabopaTtopHon paboTbl.

2. OcHoBHOM 3Tan. OCHOBHOM 3Tan 3akak4aeTcA B GOPMUPOBAHNM HOBbIX
3HaHUM N cnocoboB AENCTBUIM, OCMbICIEHUU CTYAEHTAMU COAEpPrKaHUA 3a4aHUN
NPaKTUYECKMX WU  nabopaTopHbIX pPaboT, CamoCTOATENbHOM  BbIMNOJHEHWUU
NPaKTUYECKMX 3adaHuii. Kpome TOro, B OCHOBHOM 3Tan BxoauT obobuieHue u
CUCTEMATM3ALMA PE3y/IbTAaTOB BbINOAHEHUA yNParKHEHMN, 3a4aHNI, obopmaeHme
OTYEeTOB.

3. 3akntouuTenbHblit 3tan. Ha 3aknouMTtenbHOM 3Tane  NpoucxoauT
0b6o6wweHne n nogseaeHne UToros paboTbl, GUKcaUNA AOCTUNKEHNA Pe3yNbTaTOB
BbIMO/IHEHMA 3afaHWUMN, pednekcmsa, onpenenieHMe NepcneKkTUBbl fanbHeKnwen
paboTbl. B 3aBepIEHMN 3aKNOUYNTENBHOIO 3Tana BblAAETCA AOMAalUHee 3aJaHue
(3apgaHue gna camoctoaTeibHOM PaboTbl).

[OnAa KaxKaoro stana B TEXHO/IOTMYECKOM KapTe peKOMeHAYeTCA YKas3blBaTb
nnaHupyemble obpasoBaTesibHble pe3y/bTaTbl, KOTOpble OyayT AOCTUTHYTblI B
pamMKax AaHHOro 3Tana, BO3MOMHble MeToAbl U CPEeACTBA UX KOHTPOA, a TaKXke
AEeATeNbHOCTb NpenogaBaTena u CTyAeHTOB.

K metogam n cpepctBaM KOHTPOJIA Ha MPAKTUYECKUX M 1abopaToOpPHbIX
3aHATUAX MOryT ObITb OTHECEHbI TaKMe OLLeHOYHbIe MEPONPUATUA KaK pelueHune
3agau, Kencos, BbIMONIHEHME  nabopaTopHbiXx  pabor, BbIMNO/IHEHME
MHOMBUAYANbHbIX 334aHMNIN, NOATOTOBKA M 3alMTa OTYETOB M T.4.

TexHoNorMyeckaa KapTa MO3BOSIET CNPOEKTUPOBATb  MOJIHOLEHHbIN
CUEeHapui 3aHATMA C y4yeToM GOPMUPYEMBIX PE3YNbTAaTOB 0OYyYeHMA.

B Tabaunue 2 npuseaeH Nnpumep TEXHOIOTMYECKOW KAapTbl MO XMMUM NO TeMme
«PeaKkunmn rmgponnsan.
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Tabnuua 2. TexHoNOrMYecKas KapTta no teme «Peakunun rugponmnsa»

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 3HaHUIN, yMeHUI, cnocoboB AeATeNbHOCTM B y4eOHOM M NPAKTUYECKOM 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
3agaHnin 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 1abopPaTOPHOIA

paboTbl

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

2) NonyyatoT AONYCK K
BbIMOJ/IHEHUIO
nabopaTtopHoi paboThbl

MepeyncnaTb OCHOBHbIE ACMEeKTbI
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
COIEN C MOMOLLLbIO peaKkLunii
rmaponmnsa
2. OCHOBHOM 3Tan 3aHATUA
OcmbicneHue OcywecTBnaeT KOHTPOAb 3a OcywecTtBnawoT OK 01; Bonpocbl no

coAepraHuA 3a4aHni
nabopatopHbIx pabor,
nocnefoBaTeNbHOCTH
BbIMOJIHEHMA AENCTBUNN

NoAroTOBKOM paboumnx mect
CTYA,EHTOB K BbINONHEHUIO
nabopaTtopHoi paboThbl

NoAroToBKy paboyero
MECTa K BbINOJIHEHUIO
nabopaTtopHoi paboThbl

Ob6DBACHATb YCTPOMCTBO, MPUHLLMN
aenctena n obnactb
npMMeHeHns 1abopaTopHOMn
nocyabl n o6opyaoBaHUA

coAep’KaHUIo 3a4aHNi
NabopaTtopHo paboTbl

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

OcyLiecTBnseT KOHTPOAb 33
XOZL0M BbINOJIHEHUSA ONbITOB
no Teme nabopatopHoO
paboTbl

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

OK 031,

Ob6bsAcHATbL Habaogaemoe,
onucbiBaTb Habogaemoe npu
NOMOLLM MOJIEKYNSAPHbIX U
WMOHHbIX YPaBHEHWNI peakLnii

3anucu B nabopatopHom
YypHane, ypaBHeHMsA
NpOoTeKaoLWmxX
XUMUYECKUX peaKLmi
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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 pesynbTathbl
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
rMapPoIM3a OPraHNYeCcKmX
BeLLecTs

Tect no Teme: “I'maponus
OpraHUYecKux BeLecTs”
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2.3. MeTtoaunuyecKkme peKomeHgauum no paspaboTke nabopaTopHbiX pabor

OcHoBononaratowmnm TpeboBaHMeM K pe3yibTaTaM OCBOEHMA XMMUU
ABnaeTca cGopMMPOBAHHOCTb ¥ 0OYyYaKOLWMXCA YMEHMN UCCNe0BaTb XMMUYECKME
npoueccbl U ABNEHUA, B YACTHOCTM, MNAHMPOBATb M MPOBOAUTb XUMUYECKUE
3KCNEePMMEHTHI, nccnefosaTb BewecTsa n npoBepATb rmnoTesbl,
MHTEPNPEeTMPOBaTb pe3yabTaTbl 3KCNEPUMEHTOB, MNPOBOAUTb pPacyeTbl MO
XMMUYECKUM GOpMYyNamM U YPaBHEHUAM XMMUYECKUX peaKkuuii, NporHo3nposaTb
nocneacTsBma  XMMWUYECKUX  MNPUPOAHbIX, ObITOBbIX M MNPOM3BOACTBEHHbIX
npoueccos. JlabopaTopHble paboTbl COCTABAAKOT BaAXHYK 4YacTb Yy4yebHoOro
npouecca NO XMMWUM W HanpaBneHbl Ha ¢opmupoBaHMe y obyyatowmxca
NPAKTUYECKUX YMEHMN, B T.4. CNOCOOHOCTEM YCTaHaB/AMBATb CBA3N MeXAy
TEOPETUYECKMMMU NOJIONKEHMUAMM U SKCNEPUMEHTANbHBIMWN AaHHbIMMU.

KauyectBeHHOe BbinonHeHne nabopatopHbix pabotr TpebyeT Hanmuuma vy
06Yy4aOLLMXCA HE TONbKO COOTBETCTBYIOLLMX MPAKTUYECKMX HAaBbIKOB (cobatoaeHne
TEXHMKK Be3onacHocTK, cbopKa YCTaHOBOK, NPUrOTOB/IEHME PEAKTUBOB U Np.), HO
N 3HaHWI TeopeTuyeckoro matepuana [2, 3]. OgHUM M3 cnocob0B NOBbILEHUA
3pdEeKTUBHOCTU BbINOJIHEHNA obyyatowmmmnca nabopatopHbix paboT asnaeTcs
npeacraBAeHne MeToAMYECKMX PeKOMeHAAuuid no WX BbINOJIHEHUIO B BUAE
cneuyanbHbiM 06pa3om 0PpopPMAEHHbIX MHCTPYKUuK [4].

CopeprkaHne xoga BbINONHEHMA nabopaTopHOM pPaboTbl MOXKeT 6biTb
npeacTaBaeHo B popme Tabanbl, COCTOALLEN U3 HECKOJIbKUX CMbIC/I0BbIX 6/10KOB:

1. Bonpocbl W 3agaHMA ANA  NOJyYeHWA [ONyCKa K  BbIMOJHEHUIO
nabopaTtopHoi paboTbl.

2. ObopynoBaHuMe K Nocyaa, PeakTuBbI.

3. Onu1caHuMe Kaxaoro onbITa, 3anaHMPoOBaHHOro B NabopatopHom paboTe, B
BUAE  aNropuMTMa  BbIMOJIHAEMbIX B  XOAE€  3SKCNepMMeHTa  AencTBui
(nocnepoBaTeNbHOCTU LIAroOB, KaKAblt M3 KOTOPbIM OMNUCbIBaeT 3aBeplueHHoe
aencreme).

4. Bonpocbl M 33ZaHMA K OMNbITaM, UMEIOLLME CBOEN LEeNblo aKLEeHTUPOBATb
BHMMaHMe Ha TexHuKe 6e30MacHOCTU, 0COBEHHOCTAX NPOTEKAHMA IKCNEPUMEHTA,
aHanmse, 06paboTke n 060CHOBAHUM NONYYEHHbIX PE3YNbTATOB.

CTpyKTypupoBaHue 1 npeactasneHne niopmaumm o nabopatopHomn pabore
nomoXet oby4yaloWwmMmca npu NOATOTOBKE K 3aHATUIO, aKTUBUBUPYET UX
No3HaBaTeNbHYIO AEATENIbHOCTb BO BPEMSA €€ BbIMOJHEHUS, @ TaKKe MNO3BOAUT
BbICBOOOANTL AONONHUTENBHOE BPEMA Ha MNpoOBeAeHMe 3aniaHMPOBAHHbIX
onbiToB, 6onee AeTanbHbIA aHANM3 NONYYEHHbIX PE3Y/IbTAaTOB U pedaeKcuio.
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Hanee npuBeaeH NPUMEP MHCTPYKUMM K nabopaTtopHoi paboTe cornacHo
OonncaHHOMY Bbiwe GpopmarTy.

NabopatopHasa pabora «Peakuuu rugponusa» no pasaeny 2. Xumumyeckue
peakuum.

1. Bonpocbl gnAa gonycka K nabopatopHoii pabote
a) cbopmynmpyiTe Lenb NAaHUPYEMOTO SKCNEPUMEHTA;
6) 06bACHUTE, KaKOM NPOLECC Ha3bIBAOT NIMAPO/IN30M, KaKOi OH bbiBaEeT;
B) 0OBACHWUTE, KakKue CcylecTBYOT cnocobbl [AoKas3aTesnbCTBa CyLLECTBOBAHMUSA
r'MAPOSIN3a HEOPTraHMYECKUX N OPraHUYECKUX BELLLECTB;
r) 06bACHUTE, KaK COCTAaBNAETCA YPaBHEHME TMAP0IN3a;
A) 06bACHUTE, YTO TaKoe pH? KaK 3aBMCUT AaHHbIN NOKa3aTeNb OT KUC/IOTHOCTU UK
OCHOBHOCTW cpeabl pacTBOpPa;
e) 06bACHUTE X04 BbINONHEHUA SKCNEPUMEHTA NO PELUEHUIO KAYEeCTBEHHbIX 3a4aY;
) NepeyncinTe OCHOBHbIE acneKTbl cobAoAEHUA TEXHMKM 6e30MacHOCTU Mnpu
paboTe c arpeccUBHbIMM peareHTaMu (rmapoKcua Hatpumsa).

2. NpoBepeHue onbiTOB

O6opyaoBaHue u nocyaa PeaKktusbl
1. CTeknaHHbIe NPoBMPKHK 1. Pactsop NaOH
2. WraTtne gna npobumpok 2. PactBop Na2504

3. PactBop AICI3

4. Pacteop Na2CO3

5. PactBop Cu(OH)2

6. KNCNhOTHO-OCHOBHbIN MHOUKATOP
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Anroputm nposeaeHus onbiTa N2 1

Bonpocbl u 3aaaHusA

Onpepgenunte, YTO NPOMU3ONAET, €CNU
OXNagMTb PAcTBOP KapboHaTa HATPMA UK
A06aBUTb K HEMY TMAPOKCUA HATPUA?
1.1. Hanente B npobupky 1-2 mn
pacTBOpa KapboHaTa HaTpus.

1.2. OnyctmTe NpobMpPKy B CTaKaH C OYEHb
XOJI0iHOWM BOAOM NN CHEFOM.

1.3. MNpoBepbTe cpeny pactsopa npu
MOMOLLN KUCIOTHO-OCHOBHOIO
MHANKaTOpA.

1.4. Job6asbTe K pacTBOpy KapboHaTa
HaTpMA TMAPOKCUA HaTPUA.

1.KaKom nHaukatop nyyuwe
NMCN0/b30BaTb ANA onpeaeneHms
cpeabl pactBopa’?

2. CocTtaBbTe COOTBETCTBYIOLLME
YPaBHEHUA XMMUYECKMX PEaKLUN,
B MOJIEKYNAPHOM M MIOHHOM BUAE.

Anroputm nposegeHua onbita Ne 2

Bonpocbl U 3aaaHuUA

1.1. B ogHy NnpobupKy c pacTBOpOM
cynbdata meau (ll) npuneiite pactsop
rMApoKcnaa HaTpuA.

1.2. Bo BTOpYt NPOBUPKY C pacTBOPOM
cynbdata meau (ll) npuneiite pactsop
KapboHaTa HaTpuA.

1.3. CpaBHuTe LBeT 06pa3ytowmxca
OCaJKOB.

1.4. O6paTUTE BHUMAHUE Ha BblAENEHUE
rasa B ogHOM 13 NpobMpoK.

1.5. Onpegennte, OTKyAQ MOXeT
BblAENATbCA 3TOT ras?

1.6. NpoBepbTe KayecTBEHHbIN COCTAB ra3a
ropALWLEN NYYUHKON.

5. O6bscHMTe Habaogaemoe aBneHue.

1. CocTtaBbTe cooTBETCTBYHOWME
YPABHEHUA XMMUYECKNX PEAKLMUN,
B MONEKYAAPHOM 1 NOHHOM BUAe.
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3. O6paboTKa pe3ynbTaToB ONbITOB

1. MpoaHanusnpymTe COOTBETCTBMUE MNONYYEHHbIX PE3YNAbTATOB TUNAM
rmaponmsa. CaenanTe COOTBETCTBYHOLLNE BbIBOADI.

2. CbopmynmpymTe BbIBOAbI O 3aBUCMMOCTU TUMNA TMAPOAM3A U KUCOTHOCTU
cpegbl pacTeopa.

2.4. MeTtoanueckme pekomeHgauMu No pas3paboTke NpPaKTUKO-
OPUEHTUPOBAHHbIX 3a4aHWNIA

MpPaKTUKO-OPMEHTUPOBAHHbIE ABAAIOTCA OAHMM M3 cnocoboB peanmnsaumnu
npodeccMoHanbHOM  NOArOTOBKM B AUCUMNANHE  «Xumuax».  [paKTuKo-
OpPUEHTUPOBAHHbIE 3a4aHNA BKAKOYAOT MHPOPMALIMIO «MU3 XKU3HU» U HAaNPaBEHbI
Ha BbIAB/IEHME 3HAHMW CTyaeHTOB 06 oOKpyxKaowem mupe, GopmUpoBaHUE
NPAKTUYECKMX YMEHUN M HaBbIKOB, B TOM YMCae C UCMOAb30BaHUEM 3/IEMEHTOB
npodeccnoHanbHOM OEeATEeNbHOCTM. Mpun BbIMO/IHEHME NPaKTUKO-
OPUEHTUPOBAHHbIX 3a4aHUN CTYAEHTbl HEe TO/IbKO PeLatoT IMYHOCTHO-3HaYMMble
npob6aembl C UICNONb30BAHMEM NpPEeAMETHbIX 3HAaHWUIN, HO U OCBaMBAKOT 3/IEMEHTbI
obWmMx KomneTeHUM .

Llenb npakTUMKO-OPUEHTUPOBAHHDLIX 3a4aHUM — «MNOTPYXEeHUEe» B peLLeHUne
«KU3HEHHOW» 3afaun. MaTepuanbl ONA COCTAaBAEHUA TaKUX 3aZ4aHUN OONMKHbI
6bITb B3ATbl M3 OKpyKalowen AenCTBUTENbHOCTU, AOMKHblI ObITb MHTEPECHDI
06y4aoLWMMCA M LONKHbI MOTUBMPOBATb MX HA MOUCK BapMaHTOB PeELUEHUA.

C TOYKM 3peHMA HaNpPaBNEHHOCTM MPAKTUKO-OPUEHTUPOBAHHbIE 33a4aHMUA
AENAT Ha 3a[aHuA, CBA3AHHbIE C KU3HbIO, NMPAKTUYECKOW AeATe/IbHOCTblO, Ha
334aHMA  «KUTEMCKOro» coaepyKaHua, Ha 3agaHuma npodopueHTaLUMOHHOM
HanpaB/IEHHOCTU, CBA3aHHble ¢ byayuien npodpeccMoHaNbHON AEATENBHOCTbIO.

Kpome TOro, no ¢opme noucKa pelieHUa MPaKTUKO-OPUEHTUPOBAHHbIE
3a4aHNA MOXKHO Pa3aeInTb Ha TEOPETUYECKME, PACUYETHbIE U SKCMEPUMEHTANbHO-
TeopeTnyeckme.

PeweHne TeopeTMYecKMX 3a4aHWii NO03BOJIAET pa3BMBaTb JIOTMYECKoe
MbllWwneHrne, GopmMMpoBaTb MNOHATUIMHbBIMA annapaT, CBA3blBaTb TeOpeTUYeckoe
3HAHMA NO AUCLUMNINHE C UX TPUMEHEHNEM B HOBOWM CUTYaLUMN.

B pacueTHbIx 3aga4ax obyyatowmeca ycTaHaBANBAOT 3aKOHOMEPHOCTM, CBA3M
MeXAY BEIMYMHAMM, UCNONb3YA NOAXOAALLNIA MAaTEMATUYECKUIA annapar.

Mpwu BbIMO/IHEHUN 3KCNepPUMEHTa/IbHO-TEOPETUYECKUX 3a4aHuM
obyuyatowmecs onbITHbIM NyTEM Ha OCHOBE 3HaHWI PeLatoT NPaKTUYECKUE 3a4a4M.
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CnegyeT OTMETUTb OCODEHHOCTM MNPAKTUKO-OPUEHTUPOBAHHbLIX 3a4ad,
KOTopble HEO6X0AMMO 3aKN1aAblBaTb NPU UX MPOEKTUPOBAHUMN:

— Ha/n4mne nosHaBaTeIbHOM, NPodeCcCMOHaNbHOM, COLMANbHOM 3HAYMMOCTH,
KOTOpas U MOTUBMPYET 0OYYAIOLLNXCS;

— Ha/In4yMe CHoXKeTa, CUTyauuMn Mam npobnembl, AN paspeleHns KoTopown
HeobxoAMMO MCNONb30BATb 3HAHMA, YMEHWUA U3 PasHbiX NpegMeTHbIX obnactei
WU U3 }KU3HU, HA KOTOPble HET ABHOTMO YKa3aHMsA B TEKCTE 3aa4u;

— CBA3b C 06/1aCTbi0 NPUMEHEHMA pe3ysibTaTa, NOJYYEHHOro NPU peLleHnm
3a4au4m.

Kak npaBuW/io, NPaKTUKO-OPUEHTUPOBAHHOE 33aJaHME WUMeEeT CaeayoLLyto
CTPYKTYPY:

— Ha3BaHWe 3a4aHus;

— BBeAeHWe B npobnemy (onmcaHume KU3HEHHOW cuTyauuu (npobnembl),
JIMYHOCTHO-3HAYMMOT0 BOMNpPOCa);

— UCTOYHUKM MHPOpMauum (TeKcT, Tabanua, rpadumk, cTaTUCTUYECKME AaHHble
nAap.);

— bopMynnpPOBKa 3aaHuS;

— TpeboBaHMA K NpeacTaBNeHUIo pesynbTtaTta (popmat/sua).

[na pa3paboTKn NPaKTUKO-OPMEHTUPOBAHHbIX 3a4aHNI HEOHX0ANMO:

1. Onpegenutb pe3ynbtat obyyeHua, Ha GOPMUPOBAHUE WAM MPOBEPKY
KoToporo 6yaet HanpaBAeHO 3a4aHue.

2. ChopmynupoBaTb BBegeHne B npobaemy (npeacrasnsaet coboi onmcaHue
CUTyauumn, KOTOPaA MOXKeT BCTPETUTbCA B MOBCEAHEBHOWM KWU3HM, B ObITy, B
obuecTBe, Ha NPOM3BOACTBE U T.M.). BBeaeHMe B NpobaeMy A01KHO ObITb KPAaTKMM
M eMKMM, OPMEHTUPOBAHO HA COOTBETCTBYIOLLYID BO3PACTHYI rpynny
obyuyatomxca.

3. CdopmynunpoBaTb O4HO MAN HECKONbKO 3adaHMW ans obyvarowmxca. B
334aHUAX [OMKEH ObiTb onpegeneH NOPAALOK AENCTBUN, KOTOPOMY [OOMKHbI
cnepoBatb obyyatowmeca Nnpu Ux BbinosHeHUU. PopmyanMpPoOBKa 3a4aHNI A0MKHA
COOTHOCUTBCA C MHCTPYMEHTOM WX MPOBEPKW: BCE, 3aNNaHMPOBaHHble 3a4aHuA
AOMKHbI OblTb OUEeHeHbl. Kak 3agaHua, Tak U TpeboBaHUA K UX NPeaCcTaBAEHUIO
AOMKHbI 6bITb CHOPMYNNPOBAHbI MOHATHO M YETKO, He AOMNyCKaTb Pa3/IMYHbIX
BapMaHTOB TO/IKOBaHWUA 06yYalOLWMMMCA.

4. MNoarotoBuUTb MHPOPMaUMIO, HEOBXOAMMYIO ANA BbINOAHEHWUS 3a4aHWUN
(TekcTbl, Tabnuubl, rpadmku, BUAEO, CTaTUCTUYECKME AaHHbIe U T.4.). TpeboBaHus,
npeabaBAseMble K UCTOYHUKaM MHOpMaLUN:
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— [10CTaTOYHOCTb (COAEepXuT BCHO Heobxoaumylo MWHPOpMaLUo AN
BbINO/IHEHUS 3a4aHWNI);

— 3pdeKTUBHOCTb (NO3BONAET BbINOMHUTL 3af4aHWe MNPU MUHUMANbHbIX
3aTpaTax);

— COOTBETCTBYET BO3PacCTy 0O6y4aroWwmxcs;

— COOEepXUT NOo3HaBaTe/ibHYl0, MHTEepecHyk (HOBYyl) AnA obyyatowmxcs
MHPOpMaLULO.

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

Mpumep Ne 1

Twun 3agaHnA: pacyeTHoe

NHdopmauma-noackaska

KpynHenwmn ¢paHuy3cKMn XMMWUK AHTyaH-J/lopaH JlaByasbe (1743-1794)
NOCBATUA CBOKO AMNNOMHYIO paboTy uccnenoBaHUIO cocTaBa rmnca u anebactpa,
KOTOpble A0 CUX MOP LMPOKO WUCMO/b3YHTCA B CTPOUTE/NIbCTBE, M3rOTOBJEHUM
KOMWI CKYNbNTYp, a TaKXe 4na OOUKCUpyoWwMx NOBA3OK MNpu nepenomax. B
4acTHOCTK, JTaByasbe onpeaenan coaepaHme KPpMCTaanm3aLMoHHOM BOAb! B 3TUX
consx.

3apaHune

Paccumtamte maccy Bogbl, cogeprkawytoca B 100 r Kpuctannormgpara
cynbdaTta Kanbumsa coctaBa: a) CaSO4*2H20 (runc); 6) 2CaSO4*H20 (anebacTp).

Mpumep Ne 2

Tun 3agaHuA: SKCNepMMeHTaIbHO-TeopeTuyeckoe?

NHopmauma-noacKkaska

B cepegmHe mapTta, T.e. 3a MecAL A0 NOCeBa, HAYMHAOT FOTOBUTb CEMEHA
orypuoB. Mx nogsewmnsatoT gna nporpeBaHunsa Hapg 6atapeen. 3atem Ha 10 MUH.
nomeLatoT B pactBop nosapeHHom conm NaCl c maccosoit gonewn 0,05 nnm 5%. Ans
nocesa oTOMpaAlOT AUWb NOTOHYBLUME CEMEHA, BCN/biBWIME BblbpacbIBaloT.
O6paboTKka pacTBOpOM COAM He TOAbKO MNomoraeT oTobpaTb NONHOUEHHblE
CeEMeHa, HO U yaansaeT C UX NOBePXHOCTU BO3OyauTenei 3aboneBaHU.

3apaHune

BbinonHuTe pacyetbl n npurotosbTe 100 ma Takoro pacreopa.

Mpumep Ne 3

1 3ajanue cocTaBieHO Ha OCHOBE 3a/[aul, NPEIOKEHHOH B paGoTe AHKymreBoit H.II.
https://multiurok.ru/files/sbornik-probliemnykh-praktiko-oriientirovannykh-za.html.
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Tun 3agaHnA: pacyeTHoe

NHdopmauma-noackaska

MpomerKyToYHbIM NPOAYKTOM 0OMEHa Yy TENNOKPOBHbIX }KUBOTHbIX ABASETCA
MOJI04HaA KUCAO0Ta. 3anax 3TOM KUCAOTbl KPOBOCOCYLLME HACEKOMbIE YNaBANBALOT
Ha 3HAYUTENIbHOM PACCTOAHUN.

3apaHune

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

2. YctaHoBuTe GOopMyly MOSIOYHOM KMCNOTbI, KOTOPAA MOMOraeT HaCEKOMbIM

HAaXOAUTb TENJIOKPOBHbIX YXMBOTHbIX, €C/IM MACCOBbIE 401 3/IEMEHTOB B HEMN

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

3. CocTtaBbTe CTPYKTYPHYIO GOpPMYyny MOJIOYHOWN KMCNOTbl. HasoBuTe Kmucnoty
no HomeHknatype UIOMAK.

4. Ha OCHOBaHWM CTPOEHWMA MONOYHOM KUC/IOTbl CAENauTe BblBOA4 O ee
XMMUYECKMX CBOMCTBAX.

5. Hanaute B MHTEpHETE AU APYTUX NCTOYHUKAX MHPOPMALMIO O
NPMMEHEHMN MONOYHOM KUCOTbI.

2.5. Metoguueckne peKkomeHaauuu nNo paspaboTke cucrembl 3agaHuUi B
TectoBOi popme

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

3agaHne B TectoBoM popme npepnctaBnsetr coboin eguHULYY KOHTPOABHOTO
maTtepuana, copmyaMpoBaHHYO B NOBECTBOBATE/IbHON popme NpeasioKeHua C
HEeM3BECTHbIM.

Mo dopme BblgeNAOT ABE rpynnbl 334aHNIN — OTKPbITbIE (3aA4aHUA C KPATKUM
cBO6OAHbIM MAW pPa3BEepPHYTbIM OTBETOM) W 3aKpbiTble (BbIOOP M3 TFOTOBbLIX
BapWaHTOB OTBETA).

3akpbiTble  GOpMbl  TECTOBbIX  3agaHWM  coAep)KaT  caeaylouwme
KOHCTPYKTMBHbIE 3/IEMEHTbI: MHCTPYKUUIO, GOPMYAMPOBKY CaMOro 3afaHus,
BapWaHTbl OTBETA W 3TanoH. HenpasuabHble, HO nNpaBaonNOA06HbIE OTBETHI
Ha3bIBalOTCA AMUCTPaKTOpamu (oT aHrA. to distract — oTBnekatb). B ob6wem cnyyae,
yem ny4ywe nogobpaHbl ANCTPAKTOPDI, TEM NydLle ObiBaeT 3agaHue.

MpY KOHCTPYMPOBAHMM 3a4aHUI 3aKpbITOM popmbl HeobxoamMmo cobntoaaTthb
cneayrowme TpeboBaHumA:

1. 3apaHne ponxHo ObiITb YeTko chopmynmpoBaHo, 6e3 Mcnoab3oBaHUA
CNOXHOMOAYNHEHHDbIX MPEANOKEHUN, NPUYACTHLIX U AeenpuyacTHbIX 060poTOB,
BBOAHbIX CNOB.
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2. MaKkcMmanbHaA 4acTb COAEPXKaHMA A0/KHaA ObiTb BblHECEHA B CaMoO
3a4aHue, BapuaHTbl OTBETOB A0/1XKHbl ObITb KPATKUMM.

3. B 3agaHMAX He peKoOMeHAYyeTCA UCNO/b30BaTb C/10BA KMHOrFAA», «4acTo»,
«BCeraa», «KHMKorga» wm T.n.

4. HeobxoauMmo NpUMeHATb NPaBAoONoOA0OHblIe AUCTPAKTOPbI; OWKMOOYHbIE
BapWaHTbl A0MXHbI 6blTb B3ATbl M3 OMbITa, YTOObI He BBOAMTbL B 3abayxaeHue
NCNbITYeMOro.

5. Heobxoanmo um3beratb BepbanbHbIX accoumaunii B BapMaHTax oTBeTa, a
TaK¥Ke TPMBMA/IbHbIX NPABUIbHbIX OTBETOB. B 3TOM cnyyae 3agaHus TepAloT CBOMA
ANOAKTUYECKUIN CMbICA.

6. Bce BapmaHTbl OTBETOB A0/IKHbI ObiTb FPamMmaTUYeCKM COrnacoBaHbl C
OCHOBHOW Y4acCTbto 3aaHUA.

7. He pekomeHAayeTcs NCNO/1b30BaTb OTPULLAHME B OCHOBHOM YacTK 3a4aHuA,
a TaK¥Ke BapMaHTbl OTBETOB «HM OAMH U3 NEPEUYNC/IEHHbIXY, BCE NEPEUYNCNEHHbIEY.

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

1) TecToBble 3a4aHMA ¢ BbIBOPOM O4HOrO NPaBUIbHOIO OTBETA;

2) TecToBble 3a4aHMNA HA YCTAHOB/NIEHNE COOTBETCTBUA;

3) TecToBble 334aHMNA HA oNpeaeneHne Nocaen0BaTeIbHOCTH.

PaccMoTpMM KANtoYeBble MPUHLMUMBI KOHCTPYMPOBAHMA AaHHbIX 33a4aHUMN
6onee geTanbHO.

3apaHuA ¢ 0AHUM NPaBU/IbHbIM BapUaHTOM OTBETA

1. MpMHUMN NPOTMBONONOXKHOCTK. PN MCNONAB30BAHUM 3TOTO NPUHLMNG K
3a4aHuAM noabupatoTca anbTepHaTUBHbIE OTBETbI («3aBUCUT» — KHE 3aBUCUTY,
KYBE/INYUTCAY» — KYMEHbLUUTCA», «KBAUAET» — «He BAMAET» U T.4.). MoryT 6bITb
aNbTepHaTUBHbIE OTBETbI C TAaK Ha3blBaeMOM CpeaHel TOUKOM («YBEIMYUTCA» — KHE
M3MEHUTCA» — KYMEHbLUUTCA», KMOBbIWAETCA» — «ocTaeTca 6e3 M3MeHeHua» —
«NOHMXKaeTcaA» U T.4.). CMbICN0OBaAA YacTb 3a43aHNA BbIHOCUTCA B BapMaHTbl OTBETA,
4yTO No3BosAeT n3berkaTb NOABAEHMA YNPOLLEHHbIX OTBETOB TMMA «4a» — KHETY.

Hanpumep:

BboibepuTe oAnH NpaBMIbHbIA BapuaHT OTBeTaA:

PacTtBopumocTb rmapokcnaos B pagy NaOH — Mg(OH)2— AI(OH)3

a) yBenmMumBaeTcs

6) ymeHblLaeTca

B) HE U3MeEHSAeTCs

26



2. lMpuHumMn opgHopogHocTn. CornacHO AaHHOMY MNPUHUMNY B 3a4aHUMK
npeanaraeTca HECKOIbKO BapuaHTOB OTBETA, OAHOPOAHbIX MO cCMbicay (0ObI4HO OT
2 0o 5), cpeay KOTOpbIX OAMH BEPHbIMN.

Hanpumep:

Boibepute oaAnH NpaBuIbHbIMA BapMaHT OTBeTa:

OCHOBHOCTb KMCNOTbI OnpeaensaeTca

a) KONMYECTBOM MOHOB BOAOPOAA

6) KoAnMYecTBOM aTOMOB KMC/I0pOAa

B) KOZIMYECTBOM aTOMOB 3/1IeMEHTA, 06pasytoLLero KUCNOTY

3. MpUHUMN coYeTaHMA CBOMCTB, NPU3HAKOB, 3HAKOB U T.4. — 0ObIYHO MO ABa
mnm no Tpu. Ucnonb3oBaHMe [AAHHOTO MpPUHUMMNA OOYCNAOBAEHO HaAUYMEM
HEeCKONIbKMX MpPaBW/IbHbIX OTBETOB, HO TpeboBaHMEM WCNONb30BaTb ¢opmy
3aZaHUN C OQ4HUM NPABUIbHbIM BapMaHTOM oTBeTa. [pn NoCTpoeHun 3agaHum no
NPUHLUUNY COYETAaHMA 4YacTo AONOJAHUTENBHO MCMNONAb3YETCA MPABMAO LEMOYKY,
Korga nocnegHee CNOBO NepBOro oTBETAa CTAHOBUTCA NepBbiM CIOBOM BTOPOro U
T.A.

Hanpumep:

Bbibepute oanH NpaBUIbHbIA BAapUaHT OTBETA:

N3 npuBeaeHHbIXx okcnaos: SO3, CrO, P205, Na20, Al203, WO3 — ocHOBHbIMM
ABNAIOTCA:

a) CrO n Na20

6) Na20 n W03

B) WO3 u Al203

3aAaHMA Ha YCTaHOB/NIEHUE COOTBETCTBUA

B 3a4aHMAX Ha yCTaHOB/IEHUE COOTBETCTBMA TpebyeTca cBA3aTb MeXxay cobomn
3NIeMeHTbl ABYX MHOXKecTB. OCHOBHbIMW 31€MEeHTaMW TaKoro poga 3afaHui
ABNAKOTCA MHCTPYKUMA, COCTOALLAA M3 OBYX CNOB: «YCTAaHOBUTE COOTBETCTBMEY,
Ha3BaHWA ABYX CTONOLLOB U COCTABNAKOLME UX SNEMEHTDI.

Hanpumep:
YcTaHOBUTE COOTBETCTBME:!
NcxoaHble BelecTsa MpoAayKTbl peakumu

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

. — C2H5CI + HCI
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E. — C2H6 + C2H4
3apaHuA Ha onpegeneHue NPaBUIbHOM NOCNe[0BaTeIbHOCTU

3ajaHuna Ha onpegesieHne npaBuIbHON NOCNeAO0BATENbHOCTU MO3BOAAIOT
ynopsaaounBaTh Pas/iMyHble MO CBOEMY COAEPHKAHMIO y4eOHbIe 3/1IEMEHTbI:

— UcTopuyeckme cobbiTus;

— TEXHONIOTMYECKUM UUKN;

— 3Tanbl Pa3BUTUA 0OHLEKTOB U CUCTEM;

— NpoL.eccbl NPOU3BOACTBEHHOM AEATENbHOCTY;

— BbIMOJIHEHWE NPAKTUYECKUX 3a4aHUI;

— 3Tanbl NOCTPOEHMA LEMNOYEK PaCCy*KAeHMA (B T.4. NpuU OOKa3aTenbCcTBe
Teopem);

— NpoBeAeHMeE ONbITa;

— pa3nnyHble AeNCTBUA, OnepauMn, pacyeTbl, CBA3aHHbIE C BbIMNOJIHEHUEM
npodeccnoHanbHbiX 006A3aHHOCTEMN, CAYXKEOHbIX WMHCTPYKUMIN, NPaBUA TEXHUKMU
6€30NacHOCTM U MHOMMX APYrux BUAOB AEATE/NIbHOCTW, T[Ae CYLLEeCcTBYT
3dPeKTUBHbIE aITOPUTMbI AEATENBHOCTU.

3agaHne AaHHOTO TUMNa COCTOUT U3 CAeAYOWNX KOHCTPYKTUBHbIX 9/1EMEHTOB:

1) MHCTPYKUMW, MMeloWeNn cnepyowmin sua: «YCTaHOBUTE MPaBUNbHYIO
nocneno0BaTeNIbHOCTbY;

2) copepraHuA 3afaHuA, rae [AeTca YKasaHuMe Ha cobbitna (06beKTbl),
noanexalime ynopsaaovyeHuio;

3) maTepuana pgna oOTBeTa, NpeacTaBasoWero cobon HeynopsaaoYeHHbIN
nepeyvyeHb cammnx cobbiTuin (06bEKTOB);

4) aTaNoHa OTBeTAa.

Hanpumep:

YcTaHOBUTE NPaBU/IbHYIO NOC/eA0BaTE/IbHOCTb:

XumunyecKkoe ypaBHeHMue:

1) XuMunyeckom peakumm

2) 1 MaTeEMATUYECKNX 3HAKOB

3) c nomoulbto

4) ycnoBHas 3anucb

5) xummnyeckmx ¢opmyn

3afaHnA Ha YCTaHOBNEHME MNpPaBW/IbHOM NOCNeA0BATENbHOCTM  MOFyT
NPUMEHATLCA ANA MPOBEPKMU, a TaKKE 3ay4MBaHMA onpeaeneHuii NoHATUIA. B aTom
cny4yae HeobxoaMMO ynopaaoYMTb C/I0BA UM CIOBOCOYETAHMA B ONpeaesieHnn,
npuBeAeHHble B 33aJ4aHMM B XaoTM4YecKom nopagke. YT1obbl m3bexaTtb
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rPAMMaTUYECKUX W NOTUMYECKUX MNOACKA30K pPeKOMeHAyeTca BCe C/10Ba
onpegeneHns CTaBUTb B Ha4valbHOWM ¢opme (MMEHUTENbHOM NageXxe,
e4NHCTBEHHOM 4ucne M T1.4.). Takaa ¢opma AsnsetTca H6osnee TEXHONOrMYHOM
3aMEeHOM 3a4aHMAM Ha cBODOAHOE M3/10XKEeHMe, TaK KaK MO3BOASAET NMPUMEHATb
aBTOMATU3UPOBaHHbIE CUCTEMbI OL,EHKM NPaBUIbHOCTM OTBETA.

MHoroobpasme ¢opm 3agaHui nos3soaset GopMMPOBaATb M MNPOBEPATb
pa3HoobpasHble BMAbl 3HaHWI oby4yatowmxca. B 6onblKMHCTBE CnyyaeB B
negarorMyeckom npoLecce WCNO/Mb3ylT He OoTAenbHble 334aHuMA B TECTOBOM
dopme, a UX CUCTEMBI.

2.5.2. Cuctembl 3agaHunii B TectoBoit popme

Cuctema 3agaHuMM B TectoBOoM ¢opme OXBaTblBaeT B3aMMOCBA3AHHbIE
3NIeMeHTbl pe3ynbTaToB o0byyeHMs no Teme (pasgeny). B.C. ABaHecoBbIM
BblAENEHbl U UCC/IeA0BaAHbI YeTbIPe OCHOBHbIX BMAA CUCTEM 334aHUIN B TECTOBOWM
dopme: TEKCTOBbIE, CUTYALUMOHHbIE, LLeMHble U TEMAaTUYECKNE CUCTEMbI 3a4aHUN B
TectoBon popme [5,6].

PaccmoTpum 6onee NoapobHO MPUHLMMLI KOHCTPYMPOBAHMA TEMATUYECKOM
CUCTEMbI 3aaHWNA.

TemaTuyecKaa CUCTEMA TeCTOBbIX 3aJaHWMA — 3TO COBOKYMHOCTb 3a4aHWUM
Nnobon GopMbl, co3gaHHAA ANA KOHTPOAS 3HAHWMA MO OAHOM U3YYEHHOU TeMe.
Takue 3a4aHUA NosaesHbl AN OpraHM3aLMK CaMOKOHTPOAA 3HAHWUIM MO Kaxaown
N3y4YeHHOM TemMe, MOTYT UCMOJIb30BaTbCA B KayecTBe o0byyatowero matepmnana.

MocnepoBaTeNbHOCTb MPOEKTUPOBAHMA TEMATUYECKOM CUCTEMbl TECTOBbIX
3a4aHUN:

1. OnpepenexHuve uenemn TeCTMpoBaHuA.

2. OnpepeneHne pecypcHoro obecneyeHma TeCTMpoBaHuA.

3. OT60p cogeprkaHUA yuebHOro matepmana.

4. Pa3paboTka 6a3bl 3a4aHUI B TECTOBOW popMme.

5. KOMnoHOBKa 3aiaH1 B CUCTEMY.

6. lpoBepKka copepXKaHuA 3a4aHWI, NPaBUAbHOCTM GOPMYIUPOBOK MU
3Ta/IOHOB.

TpeboBaHUA K pa3paboTKe 6a3bl 3a4aHUI paccmoTpum bonee nogpobHo. Ha
3ToM 3Tane Heobxoammo BbibpaTb PopmMbl TECTOBbIX 3a4aHWIN, KoTopble ByayT
MCNONb30BaTbLCS B TECTUPOBAHUM.

Ona Toro 4ytobbl Ha OAHOM coAaeprKaTeNlbHOM MaTepuane MOXKHO 6blso
COCTaBUTb HECKO/IbKO BAapPMaHTOB TecTa, KOHCTPYMpYOT 6a3y 3a4aHUIA B TECTOBOW
dopme. Ecnm ecTb KOMMNbIOTEPHbIE NPOrPaMMbl FeHepaLum TEeCTOB, TO B MpOrpammy

29



co3daHMA TecTa BBOAMTCA 0asa, BKAYawowWwaa B cebs napannenbHble Mo
CoAEepPKaHMIO U TPYAHOCTM BapMaHTbl OAHOMO U TOro e 3aAaHusA. ITO 03HaYaerT,
YTO NPOBEPKA 3HAHWA MNPU3HAKOB, CBOWCTB, cOocTaBa, YHKUMNA OAHOTUMHbIX
06BHEKTOB MOXKET OblTb OpraHM3oBaHa Ha 6ase OAHOrO M TOrO Ke 3agaHus,
MEHSIIOLLLErO B CBOEM TEKCTe TO/IbKO Ha3BaHWEe 3TUX OOBEKTOB. ITU 3aAaHusA
Ha3bIBalOT GACETHbIMMU, T.€. UMEIOLLUMM NEPEMEHHbIE 3/IEMEHTbI.

Hanpumep:

1. {KonnyecTBO 3N1EKTPOHOB B aTOME; KOJIMYECTBO IHEPreTUYECKMX YPOBHEN;
KO/IMYECTBO 3N1EKTPOHOB HA MOC/eAHEM 3HEepreTMY4eckOM YPOBHE; KONMYECTBO
NPOTOHOB B AZpPe aTOMa} COOTBETCTBYET

a) Homepy nepuoaa

6) Homepy rpynnol

B) NOPAAKOBOMY HOMEPY

2. {B nopaake Bo3pacTaHUA METa/I/INYECKMUX CBOMCTB; B NopsaaKe ybbiBaHMA
paguyca aTomMoB; B MNOpAAKe BO3PACTaHUA KUCAOTHbIX CBOWCTB NeTy4ux
BOAOPOAHbIX COEAMHEHWNI} 3N1€MEHTbI PAaCNONOXKEHbI B pAAY

a) K, Ca, Sc

6) Al, Mg, Na

B)F, Cl, |

MpumeHeHMe daceTHOro NpuMHLUMNa Npu co3gaHnun 6as 3agaHn B TECTOBOM
dbopme No3BONAET CO34aTb CUCTEMY YYEDOHbBIX 3a4aHMI NO AUCUUNIMNHE, KOTOPYIO
MOXHO NMPUMEHATb B PEXMME CaMoNnoAroToBkM oby4atowmxca. OcobeHHO TaKne
6a3bl CTAHOBATCA aKTya/bHbIMM NPU OpPraHM3aLUKM INEKTPOHHOrOo 0byyeHuA, B
KOTOpPOM 0cob0e BHUMaHWe yaenseTca CamocToaTeIbHON paboTe CTyAeHTOB.

Bonee noapobHO c TexHosOrMen NPOEKTUPOBAHMA TECTOBbIX MaTepuanos
MOXHO NO3HAaKOMUTbLCA B y4ebHOM nnuTepaTtype [5, 6].
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3. PekomeHAauum no noaroToBke 3ap,a|-mﬁ ANnAa CaMOCTOATE/IbHOIO BbiNOJIHEHUA

3.1. CywHOCTb CaMOCTOATENbHOM PaboTbl 06y4yaloLmxca

CamocTtoAaTenbHan paboTa HanpaBaeHa Ha aKTUBHOE BK/IHOYEHME CTYAEHTOB B
CO3HaTeNbHOE OCBOEHME coaep)KaHuA obpa3oBaHuMA, obecneyeHMe MOTUBALUM,
TBOPYECKOE OB/lafAeHNE OCHOBHbIMM cnocobamum byayuwien npodpeccMoHaNbHOMN
aeatenbHoctTn. CamocTtoATenbHaa paboTa  MOXKET  BKAKYATb  KOHKYPChI
npodeccMoHaNbHOrO MacTepCTBa, Hay4YHO-NPAKTUYECKME KOHpEepeHUMN, BCTPEUN
3KcnepTamm, BbICTaBKU, TEMATUYECKNE IKCKYPCUMN.

MoAroToBKa 3a4aHUIA AN CAaMOCTOATE/IbHOrO BbINONHEHWA oby4yatowmxca —
ocobaa ¢opma opraHusaumm yyebHOro npouecca, npeacrTasnarowan cobow
nAaHUpyemyto NO3HaBaATE/NbHYIO, OpraHM3auMoHHO n MEeTOANYECKU
HanpaBAseMyto AeATe/IbHOCTb 06yYatoLWMXCs, OPUEHTUPOBAHHYIO Ha AOCTUKEHNE
KOHKPETHOro pesysbTaTa, ocylwecTBafaemyto 6e3 HenocpeaCcTBEHHOro y4acTus
npenogasaTens.

[aHHas paboTa npeacTaBNAfAeT /forMyeckoe NpPoAoKeHue 0653aTeNbHbIX
ayAUTOPHbIX 3aHATUIA, MNPOBOAMTCA MO 3a4aHUIO NPenoaaBaTesnia, KOoTOoPbI
MHCTPYKTUPYET 0Oy4yalowmMxca M YCTAHABAMBAET CPOKU BbINONHEHUA 3a4aHWUA.
Pexxum paboTtbl obyyarowmica BblIbMpPAeT CaMOCTOATENbHO B 3aBMCMMOCTM OT
CBOMX CMOCOHOHOCTEN M KOHKPETHbIX YCNOBUI, YTO cnocobCcTByeT GOPMUMPOBAHMIO
OpraHM3auMOHHOM CAMOCTOATE/IbHOCTW.

KntoueBbiMm Kputepmnem adpdpekTnBHocTM CP ABNAETCA HaZIMUMe CBA3M MeXAay
AEeATeIbHOCTbIO Ha ayAUTOPHOM 3aHATUU U CAMOCTOATENIbHON PaboToM CTYAEHTOB,
yto  TpebyeT  cneumanbHOro  MNPOEKTUpPoBaHWMA  yd4ebHOro  npouecca
npenogasaTesiem.

B Ttabnuue 3 npuBeaeH npumep pacnpeneneHma ydyebHol AeAaTenbHOCTH
MeXay CamocCToATeNIbHOM paboToM M ayaUTOPHbIM  3aHATMEM C  Y4EeTOM
npeemcTBEHHOCTM 3aN1aHNPOBAHHbIX BUAOB AEATE/IbHOCTU 1 3a4aHNN.

Tabaunua 3. CornacoBaHne NpeemcTBEHHOCTM y4ebHOM AeATeNbHOCTH
MeX Ay CaMOCTOATENbHOM M ayaAUTOPHOM paboTon

3apaHuA ANA CaMOCTOATENIbHOTO AyauTtopHas pabora
BbINO/IHEHUA

BbinonHeHue 3ap,aHm7|, HanpaB/1eHHbIX u O6paTHa;:| CBA3b NO UTOMram
Ha nepBUYHOE 3HAKOMCTBO C HOBbIM CaMOoCTOATENbHOM PabOoThI

y4ebHbIM MaTepuanom: " YCTHbI ONPOC NO OCHOBHbIM

NMOHATUAM TEMbI
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" 3HAKOMCTBO C y4ebHbIMMU * MUHKU-NeKUMA No TeMe, C y4eToM
MaTepuasiaMm: YTEHUE TEKCTOBbIX BbIIBIEHHbIX B XOZe YCTHOro onpoca
MaTepunanos No Teme « XMMUYECKUIA TpygHOCTEN

KOHTPO/1b KaYecTBa BO34yxa» = Pa6oTa B rpynnax: peleHme

" BbIMOJIHEHWE TECTa MO Teme NPaKTUKO-OPMEHTUPOBAHHbIE 334aHUS
«XMMMYECKMI cocTaB aTMOChEepHOro Ha XMMUWYECKMIN aHaA/IN3 COCTaBa
BO34yXa M Bo3ayxa paboyent 30HbI» BO34yXa

3.2 MnaHupoBaHMe camocCToATeNbHOW pabotbl. Buabl 3agaHuit n wmx
AVN[AKTUYECKMe Lienun NA CAaMOCTOATENIbHOIO BbiNOHEHUA

Mpu“ nnaHMPOBAHMM W NOAFOTOBKE 3a4aHWM ANA CaMOCTOATENbHOro
BbIMO/IHEHUS AOJ/IKHblI YYUTbIBATbCA ANAAKTUYECKME LEAN CaMOCTOATENbHOM
paboTbl, pe3ynbTaTbl 0Oy4YeHMA NO AUCUMNANHE, OCOBEHHOCTU WM3y4YaemoWn
AVUCUUNNINHBI, 06beM YacoB, ycnosua yuebHon aeatenbHocTu. Ana obecnevyeHun
3aMHTEPEeCcOBaAHHOCTM B  BbiNOAHEHMM CP  obyvaowmmuca Heobxoanmo
npegycmoTpeTb Buabl CP, pasnunyatowmeca no ¢opmam npeactaBneHns 3agaHuN,
YPOBHAM CNOX¥HOCTU, BO3MOMXKHOCTU BbINONHATL PaboTy MHAMBUAYANBbHO MUK B
rpynne.

Pa3Hble AnaaKTUYEeCcKMe uenu TpebyloT WMCNoNb30BaHMA pPa3HbIX BUAOB
3a4aHUN:

1) dbopmunpoBaHuMe HOBbIX 3HaHMI: paboTa co CNOBAPAMM N CNPABOYHUKAMMU;
O3HAKOM/JIEHME C HOPMATUBHbIMKU AOKyMeHTamu; pabota Hag ydyebHbIM
MaTepuanom (yuebHnKa, NnepBOMCTOUYHMKA, CTAaTbU, AONOJHUTENbHOM NUTEPATYPbI,
B TOM 4ucne C maTepuanamu, npeacTaBAeHHbIMWU B 3NEKTPOHHOW dopme);
TECTUPOBAHME; aHa/n3 TEKCTOB; NOArOTOBKA TE3UCOB [ANA BbICTYN/JEHUA Ha
ceEMUHape, KOHdepeHuun; noarotoBka pedepatos; y4ebHO-uUccneaoBaTeNbCKan
paboTa; paboTa c MaTepuanamun nekunii;

2) popmmpoBaHME YMEHUIA UCNONb30BaTb 3HAHMA Ha MPAKTUKE: pelleHue
TUMNOBbIX 33434 U YNPa*KHEHWUI; pelleHMe NPaAKTUKO-OPUEHTUPOBAHHbIX 33434 U
ynpa*KHEeHWUI; pelleHne CUTYaUMOHHbIX 3a4a4y (KeicoB), BbIMOJIHEHWE 3a4aHUM
NMOMCKOBO-UCCNEL0BATENbCKOrO XapaKTepa;

3) 3aKpenneHne U cucTemaTusauma 3HaHMN: paboTa C TeKCTamu NeKkumn
(obpaboTKa TeKcTa); noBTOpHan paboTa Hag y4yebHbIM maTepuanom (y4ebHwuKa,
NepBOUCTOYHMKA, [AOMNOAHUTENbHON ANUTepaTypbl, ayamMo- WU BuAaeo3anucemn);
COCTaB/IEHWEe NNAHA WU TEe3UCOB OTBETA; COCTaBAeHWe cxem, Tabauy Ha ocHoBe
TEeKCTa /IeKUMIM, OCHOBHOM N AONONHUTENIbHOW NNTEPATYPbl ANA CUCTEMATU3ALMMN
y4yebHOro martepuana; M3yyeHume HOPMATUBHbIX MaTepPUanoB; aHANUTUYECKas
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06paboTKa TeKkcTa (aHHOTUpPOBAHME, peLeH3npoBaHue, pedepmupoBaHme, U 4p.);
NOArOTOBKA COOOLLEHMM K BbICTYNEHMIO HA CEMUHApe, KOHbEepPEeHLUKN; NOAToTOBKA
pedepaTos, AOKNa[os.; cocTaBneHue 6ubnunorpadpuu; pa3paboTka
MYNbTUMEANNHbIX NPe3eHTaLMN; TECTUPOBAHME.

B Tabnunue 4 npmeeaeHbl npumepbl GOpM U coaeprKaHUA CaMOCTOATEIbHOM
paboTbl CTYAEHTOB NO XMMUM C Y4ETOM pPe3y/ibTaToB 06y4eHMA N ANAAKTUYECKUX
uenemn.

Tabnunua 4. Popmbl U cogepraHme
CaMOoCTOATEeNbHOM paboTbl 0byyatowmxcs

Tema Pe3ynbTtaT 06yyeHna | Anaaktuyecka dopma un

A uenb cogeprkaHue
3aaHun ans

CaMOCTOATEeNbHOIo
BbINOJHEHMUA

Tema 4.1. KnaccnpumuympoBaTtb dopmupoBaHu | BoinonHeHne
KnaccuduKkauma, | opraHnyeckue € HOBbIX 3a4aHWI Ha
CcTpoeHue un BellecTBa B 3HaHWM cocTaBneHue
HOMeHK/aTypa COOTBETCTBUM C UX Ha3BaHWM
OpraHnYyeckux CTpoeHnem OpraHnUYyeckmx
BellecTs coeaAuHEeHUM no
TPMBMANBHON UK
MeXAyHapoaHoM
CUCTEMATMYECKOM
HOMEHKaType

3aKkpenneHune |PeweHune 3agay Ha

n onpeaeneHune

CMCTeMaTM3al, | npocTenwen

NA 3HAHUM dopmynbl
OpraHM4yeckomn

MOIEKY/IbI, UCXOAA
N3 3/1IEMEHTHOro
cocTaBa (B %)
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Tema 4.2.
CBouncTBaa
OpraHMYecKmx
coeiMHEHUN

YcTtaHaBAuBaTb

3aBUCUMOCTb GU3MKO-

XMMMUYECKUX CBONCTB
OpraHUYecKmx
BELL,ECTB OT CTPOEHUA
MOJIEKYN

dopmurposaHu
€ HOBbIX
3HAHUM

BbinonHeHue
TECTOBbIX 33,aHUN
ANA NoaydyeHue
AOMNYyCKa K
nabopaTtopHoi
pabote «[onyyeHue
3TU/IEHA U U3YYEHUE
ero CBOMCTB»

dopmmnpoBaHu
€ YMEeHUM
MCnonb30BaTb
3HaHUA Ha
NpaKTUKe

BbinonHeHue
3alaHUM Ha
COCTaB/IeHUNE
ypaBHEHUM
XMMUYECKMX
peakuun,
UNNOCTPUPYIOLLMX
XMMUYECKME
CBOMCTBA C y4ETOM
MeXaHM3MOB
NPOTEKAHMA AAHHbIX
peakuum n
reHeTU4eCcKoM CBA3N
OpraHUYecKmx
BELLECTB Pa3HbIX
Knaccos

3aKkpenneHune
n
cMcTemaTmsal,
NA 3HAHUM

OdopmneHune otyeTa
no uToram
BbINO/IHEHUS
nabopaTtopHoi
paboTbl

Tema 4.3.
OpraHuyecKkue
BellecTsa B
*KU3HeJeATeNnbH

Ob6ocHOBbIBaTb
3HayeHue U
npuUMeHeHune
OpraHMyeckux

dopmupoBaHH
€ HOBbIX
3HaHWM

1. 3HaKOMCTBO C
TeopeTUYeCKUm
MaTepuanom rno Teme
NpPaKTUYEeCKOro
3aHATMA
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OCTn 4yenoBsekKa.

BeLLecTs B ObITOBOM U

2. 3HaKOMCTBO C

Mpon3soacTBO U | NPON3BOACTBEHHOM noaxo4amm K
npuMmeHeHue 0eATeNbHOCTH peLeHuo NPaKTUKO-
OpraHUYecKnx YyesioBeKa nx pM3nKo- OPMEHTUPOBAHHbIX
BellecTs B XUMUYECKUMMU 3a4aHui
NPOMbILINEHHOC | CBOMCTBaMM
" 3akpenneHne | OdpopmneHue
n OTYeTOB MO UTOram
CMCTemMaTM3al, | peweHnAa NPaKTUKO-
NA 3HAHWM OPMEHTUPOBAHHbIX

3alaHUM Ha
CoCTaB/ieHUue
XUMUNYECKNX
peakuun,
oTparkatoLwmx
XMMUYECKYHO
aKTUBHOCTb
OpraHMYecKmx
coeAVHEHUN B
pa3/IMYHbIX Cpeaax
(npupogHbIXx,
6MoNOrnyecKkmx,
TEeXHOreHHbIX)

BbinonHeHume obyyatowmmmca CP no Xumnun HanpasaeHo Ha popMUpPoOBaHUME
HOBbIX 3HaHMK, 0606LleHMe, cucTemaTmMsauumilo, yrnybneHue, 3akpenneHuve W
NPOBEPKY MNONYYEHHbIX TEOPETUYECKUX 3HAHUM MO KOHKPETHbIM Temam
AVCUMNNNHBI, POPMMpPOBaAHME Yy O0OyYalOWMXCA HaBbIKOB Camoobpa3oBaHUA,
CTPEMNIEHMA N CNOCOBHOCTM K CaMOCTOATE/IbHON NMO3HaBATE/IbHOM AeATEeNbHOCTU
(OK 01, OK 02).

PaccmoTpym  npumepbl  3a4aHUA  3a4aHUMA ANA CaMOCTOATE/NIbHOro
BbIMO/IHEHMSA NO XUMUU ANA Pa3HbIX AUAAKTUYECKMX LeNen.

3apgaHue Ne 1. [inaaktnyeckasn uenb — GOpMMPOBaHNE HOBbIX 3HAHUN.

MoarotoBka K nabopatopHon pabote «Peakuum rmaponmsa» no pasgeny 2.
XUMUYeCcKue peakumu.

Ona nonyyeHmna gonycka kK nabopatopHoi paboTe Ha 3aHATUM 0DyYatoLWMMCS
HeobxoaMmo O3HAaKOMMUTbCA

cooTBeTCTBYHOLWLMMU metToanyeCKknmm
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peKOMeHZaAUMAMMU NO  BbINOJIHEHMIO nabopaTopHOM paboTbl, 3aNOAHWUTb
NabopaToOpPHbIN XKYPHAA N NTMCbMEHHO OTBETUTb Ha BOMPOCHI:
a) cpopmynupyiiTte Lesb NIAHUPYEMOTO IKCNEPUMEHTA;
6) 06bsACHUTE, KaKOM NPOLLECC Ha3bIBAKOT rMAPOIN30M, KaKoM OH ObiBaeT;
B) 0OBbACHUTE, KaKMEe CYLLECTBYIOT CNOCOObI AOKa3aTeNbCTBA CYLLECTBOBAHMA
rMApPOoan3a HeEOPraHUYECKUX U OPraHNYEeCKMX BELLLECTB;
r) 06bACHUTE, KaK COCTaBNAETCA YPaBHEHME TMAP0IN3a;
A) obbAcHMTe, 4yTo Takoe pH? KaK 3aBUCMT [AaHHbIA MOKasaTenb oOT
KMCNOTHOCTU U1 OCHOBHOCTU CpeAbl PacTBOpPa;
e) 06bACHMTE XO4, BbINO/IHEHUA IKCNEPUMEHTA NO PELUEHUIO KaYeCTBEHHbIX
3apay;
) NepevyncnmTe OCHOBHbIe acneKTbl COb0AEHUA TEXHMKM Be3onacHOCTM Npu
paboTe c arpeccUBHbIMM peareHTaMu (rMapoKcua Hatpumsa).
3apaHue Ne 2. [lupakTvyeckaa uenb — 3aKpenieHune U CUctemaTmsauua
3HaHUN.
PeweHune 3aaa4 no teme “OKUCINTENBbHO-BOCCTAHOBUTE/IbHbIE peakuun”.
YpaBHANTE OKUC/INTENBHO-BOCCTAHOBUTE/IbHYIO pPeaKL Mo
{MnO2 + H2S04 = MnS0O4 + 02 + H20;
Zn + K2Cr207 + H2S04 = ZnS04 + Cr2(S04)3 + K2S04 + H20;
KCIO3 + S = KCl + SO2} metoaom anekTpoHHoro 6anaHca; onpeaenute
OKUC/INTENDb N BOCCTAHOBUTE/Ib.
3apgaHue Ne 3. [wuagaktnyeckaa uenb — QOpPMUPOBAHME YMEHUMN
NCMONb30BaTb 3HAHUA HA NPAKTUKE.
MoAroToBKa K peLLIeHUI0 KEMCOB Ha MPaKTUYECKOM 3aHATUM NOo Teme «XMMUS
B OblTy M nNpPOU3BOACTBEHHOM AeATeNbHOCTU 4YenoBeka». Obyyarowmmcen
HEeobXOMMO O3HAKOMWUTLCA C COAEP)KAHMAM KeWca, HaUuTUu maTepuasnbl Mo Teme
Kenca, CaMoCTOATE/IbHO OTBETUTb Ha BOMPOCHI KeNca.
Keiic «Xnop B *kn3HM yenoseka» (aBTop Nonybesa MHHa BopucoBHa, yuntenb
xummuu, https://urok.1sept.ru/articles/636947)
B AnoHun o6 beagnHEHHbIMM cUNaMM HauMOHANbHOIo MHCTUTYTA 340PO0BbSA U

MpedekTypHOro yHuepcuteta CMA3yokn Obino NpoOBeAEHO uUcCiefoBaHMe.
YyeHble BbIACHMUAM, YTO eCTeCTBEHHble OpraHMYecKue Bel,ecTBa BCTYMaloT B
peakLMIo C X10PpUPOBAHHOM BOAOM M3-NoA KpaHa, 06pa3ysa onacHble COeaUHEHMS,
KOTOPbIE MOTYT CYXUTb MPUYMHOWN paKa. TakMe coegmMHeHna Ha3biBatoTca MX, To
ecTb «MyTareH UKc» Uan « HemsBecTHbIN MyTareH».

3a4aHunA:
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1. Mpeanoxnte cnocobbl yMEHbLUEHUA AOO0BUTOTO BAUAHUA XN0pPa B
NUTbLEBOM BOAE HAa OpraHNU3M YesI0BEKa.

2. NcxopAa ns cBoen U3HEHHOW NPAKTUKKU, NPUBAN3UTENbHO paccYnTanTe,
CKO/IbKO XN10PUPOBAHHON BOAblI Bbl MCMONb3yeTe B TEYEHME AHA M ANA KaKux
uenen?

3. Kakune opraHbl YenoseKa 60/blle BCEro CTpaaatoT OT BO34EMCTBUA X10pa?

4. KaK BAvAeT XxI0pMpoOBaHHAA BOAA HA YeN0BEKA NPU KynaHuu?

5. Hangute p[ONONHWUTENbHYIO MHPOPMaAUMIO O 3aMeHe XxJopa npu
obe33apaxkMBaHMK BOAbI.

6. Wccnepgynte pasnnyHble ToBapbl ObITOBOM XMMWKM B CBOEM [OOME.
CocTaBbTe CNMUCOK XN0PCOAEPHKALLNX COEANHEHUN, YKAXKNTE Mepbl 6e30nacHOCTH
npu pabote c HUMM.

CP tpebyeT oT npenogasaTtens pa3paboTkm metogmyeckoro obecnevyeHus,
KOTOpOE 3aKkatoyaeTca B onpegeneHnn Gopm 1 TEMaATUKM CAMOCTOATENbHbIX pabor,
pa3paboTke MHCTPYKUMMA UAU METOAMNYECKUX YKa3aHWUI MO BbINOJIHEHMIO 3a4aHUN,
TpeboBaHUIM K BbINOJAHEHUIO U OPOPMNEHUIO PABOT, KpUTEpPMEB OLLEHUBAHUA
3af.aHuin, nogbopa yyebHOM, MeToANYECKON NUTEPATYpPbI.

3.3. UHCTpYMEHTbI OpraH1M3aL MM CAaMOCTOATE/IbHOM paboTbl

C uenbto obecneyeHMs CUCTEMHOIO nNoAaxoZa K  OpraHM3aLmu
CaMOCTOATE/NIbHON  paboTbl  OOyYaloOWMXCA  PEKOMEHAYETCA  MCNONAb30BaTb
3NIEKTPOHHbIN  KypC. [0 3NEeKTPOHHbIM KypCOM MOHMMAETCA ChneumasibHO
OpraHM30BaHHAA  npenogaBaTesieM  3/EeKTPOHHaA  obydyatowas  cpeaa,
obecneymBalow,an peanbHble ycnoBuA ob6yyeHMA NOCPenCcTBOM OpraHM3aLmu
B3aMMOAENCTBUA CTYAEHTOB C y4ebHbIMM MaTepuanamu, C npenogaBaTesiem M
Apyr ¢ gpyrom. Pa3paboTka 3n1eKTPOHHOrO Kypca OCYLLECTBASETCA C NMOMOLLbHO
cUCTembl ynpasneHus obydyeHmem LMS (Learning Management System).

INEKTPOHHbIN KYpC — 3O PEKTUBHbBINA MHCTPYMEHT opraHm3aumm CP cTyaeHTOB,
OLHAKO ero HeobxoaMMO MPOEKTUPOBaATb UM MNPaABWIbHO WMCNONAb30BAThb.
INEeKTPOHHbIN KypC NO3BONAET:

® pa3mellaTb y4ebHble maTepurasbl NO ANCUMNANHE B Pa3/IMYHbIX dopmaTax
(TEKCTOBbIE NEKUUM, NPEe3eHTaALMN, BUAEONEKLUN N OP.);

® OCYLLECTBAATb KOHTPO/Ib 3@ XOAOM M3y4yeHUs y4yebHbIX MaTepuanoB C
NMOMOLLbIO CMeLnanbHbIX MUHCTPYMEHTOB;

® pasmMellaTb 33a4aHMA W KOHTPO/AMPOBATb Pe3ynbTaTbl MX BbINOJIHEHUA
obyyarowmmmcs;
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® OpraHW30BbIBATb B3aMMOAENCTBME CTYAEHTOB C  MCMO/b30BaHUEM
cneumanbHbIX MHCTPYMeHToB LMS (4aTbl, dopymsbl, WIKI, cemuHap v np.?);

® yNpaB/ATb AOCTYNOM K y4ebHbIM MaTepuanam M 3aJaHUAM: onpesenatb
NopASOK M3y4yeHUA y4yebHbIX MATepManoB, HACTPAMBaTb CPOKM CAAYM 33[aHUN,
yCTaHaBAMBaTb H6ansbl 32 BbINONHEHME 33ZaHWMIN, UCMONb30BaTb KPUTEPUAbHbIE
MaTpULUbl NPU NPOBEPKE 3a4aHUM, OPraHM30BbIBAaTb B3aMMHYIO MNPOBEPKY
obyyatowmmuca pabot gpyr apyra v np.

MpM MCNoNb30BaHMKU 3N1EKTPOHHOIO Kypca yd4ebHbIM npouecc CTpouTca Mo
NPUHUMNY COYETAHUA ayAUTOPHOM paboTbl (neKkumit, NpPakTUK, CEMWHAPOB,
NPaKTUYECKMX paboT) N camocTosATeNbHOM PaboTbl CTYAEHTOB, BbINOJIHAEMOMN Ha
6ase 3neKTpoHHOro Kypca. [Ana opraHusaumm CP B 31E€KTPOHHOM Kypce
pa3melLatoTca yyebHble maTepuanbl, OPraHM3yeTca NOArOTOBKA K NPAKTUYECKUM
paboTtam, npoBOAUTCA TeCTUPOBaAHME MNO TEOPETUYECKMM  MaATepuanam,
OPraHM3yeTCcAa TEKYLNIA KOHTPOJIb, PeanusytoTcA OTAesibHble 3Tanbl MPOEKTHOWM
paboTbl 0byyarowmxca u np.

Mpu pa3paboTke 3N1EKTPOHHOro Kypca HeobxoaMMo CTPYKTypMpOBaTb
coAepKaHMe AUCUMNAMHBI NO OTAENbHbIM TEMAM, K KaxKaou Teme noaobpatb
Heobxoanmble y4yebHble MaTepuanbl U pPecypcbl B 3INEKTPOHHOM BUAE,
pa3paboTaTb M PaA3MeCTUTb B Kypce ynpaxXHeHMA U 33a[aHUA ONA KOHTPOAS
ycBOeHMA obyyaloWwmMmMnca TeopeTUYeCKUX maTepuanos, GOPMMPOBAHUA Y
06yy4atoLMXCA TUNOBbLIX YMEHMIN N HAaBbIKOB B COOTBETCTBUM C 3aN1aHUPOBAHHbIMM
no gMCuMNANHE pe3ynbTaTamm obyyeHus.

CTpyKTypa Kypca onpegenserca no utoram paspaboTku cueHapua y4ebHoro
npouecca, B paMKax KOTOporo BcA y4vyebHas p[eATeNbHOCTb MO AUCLUUNIUNHE
CTPYKTYPUPYETCA B COOTBETCTBUM C TEMATUUECKUM COAEPKAHNEM AUCUMNANHBI U
pacnpeaenaetca mexay paboTton Ha ayaAnUTOpPHbIX 3aHATUAX U CP B 3/1EKTPOHHOM
Kypce. CP B 3/1eKTPOHHOM KypcCe, B CBOK O4Yepeapb, pacnpefensierca Mexay
CaMOCTOATE/IbHON paboToi A0 aygMTOPHbLIX 3aHATMM U NOCAEe AYAUTOPHbIX
3aHATUIA. PaccmoTpum ¢parmeHT cueHapua y4ebHOro npouecca 31eKTPOHHOro
Kypca No XMMuUWM Ha npumepe pasgena “CrpoeHne M CBOMCTBA OPraHMYecKuX
Bewects” (tabn. 5).

Tabnunua 5. PparmeHT cueHapma y4ebHoro
npoLiecca c UCNOJIb30BAaHMEM 3/IEKTPOHHOIO Kypca

Ne Tema 3aHATHA NeatenbHocTb Ha | 3adaHve ansa 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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ayaAUTOPHOM
3aHATUK

Kypce

[0 3aHATUA

MNocne 3aHATUA

Knaccnopumkaums,
CTpoeHue n
HOMEHKaTypa
OpraHN4YecKkux
BELLEeCTB KapTbl,

rnobycobl 1 aTnachl

1. BoinonHeHue
33/1aHWNI Ha
cocTaBneHue
MONHbIX U
COKpaLLEHHbIX
CTPYKTYPHbIX
dopmyn
OpraHMYecKkux
BELLEeCcTB
OTAENbHbIX
K/1acCoB.

2. PeweHue
3a4a4 Ha
onpeaeneHune
npocTenLen
dopmynbl
OpraHM4eckom
MOJIEKY /b,
ncxoas us
3/1IEMEHTHOrO
cocTasa (B %)

BbinonHeHue
3a,aHUN Ha
coCTaBneHue
Ha3BaHUM
OpraHUYecKux
COeAMHEHUN NO
TPMBMANBHOWN
nnn
MeXAYHapOoaHO
n
CUCTEMATUYECKO

N HOMEHKNaType

PeweHne 3apau
Ha onpegeneHue
npocrenwen
dbopmynbl
opraHu4yeckom
MOJIEKY /b,
ncxopaA n3
3/1eEMEHTHOrO
cocrtaBsa (B %)

Csoncrea
OpraHU4Yeckux
CoeAMHEHUN

1. BoinonHeHune
33/1aHNM Ha
CoCTaB/eHUE
ypaBHEHWUI
XUMUYECKUX
peakumi c
y4yacTvem
OpraHMYecKux
BELLECTB Ha
OCHOBAHUU UX
cocTaBa u

BbinonHeHue
TEeCTOBbIX
3aZaHun ann
nonyyeHue
A0nycKa K
NnabopaTtopHom
paboTte
«[MonyyeHne
3TUIEHA U
n3yyeHue ero
CBOMCTBY»

1. BoinonHeHune
33/1aHNM Ha
cocTaBneHue
ypaBHEHUM
XUMUYECKUX
peakumn,
MNNIOCTPUPYIOL,
NX XMMUYECKMEe
CBOMCTBA C
y4yeTom
MeXaHW3MOoB
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CTPOEeHMS.
2. BbinonHeHne
3a/laHWI Ha
COCTaB/eHue
ypaBHEHMUN
XMMUYECKMX
peakuun,
UNNOCTPUPYIOLLM
X XMMUYecKkme
CBOMCTBA C
yyeTom
MEeXaHM3MOB
NPOTEKAHMUSA
OAHHbIX peaKkuum
N reHeTU4YecKom
CBA3MU
OpraHUYecKmx
BELLECTB Pa3HbIX
KNaccos.

3. PeweHue
pacyeTHbIX 3a4au
No ypaBHEHMAM
peaKkuumn c
y4acTnem
OpraHUYecKmx
BELLECTB.

4. BbinonHeHue
nabopatopHom
paboThbl
«[MonyyeHne
3TUNEHa U
n3yyeHme ero
CBOMCTBY»

NPOTEKaHMUS
AAHHbIX
peakyumn n
reHeTUYeCKom
CBA3U
OpraHU4Yyeckux
BELLECTB Pa3HbIX
Knaccos

2. OpopmneHue
oTyeTa no
nToram
BbINO/IHEHUS
nabopaTtopHom
paboTbl

OpraHunyeckue
BellecTBa B

PeweHune
NPaKTUKO-

1. 3HakomcTBO C
TeopeTUyYeCcKnm

Odopmnenune
OTYETOB MO
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*U3HeaeATeNbHOCTH
yenoBeKa.
NMponssoacTso m
npuMmeHeHune
OpraHn4YecKknx
BeLLecTB B
NPOMbILIEHHOCTH

OPUEHTUPOBAHH
bIX 3a4aHWI MO
COCTaB/IEHUIO
XUMUYECKNX
peaKkuui,
oTparkatoLwmx
XMMUYECKYIO
aKTUBHOCTb
OpraHMYecKkmx
coeAuHEeHUN B
Pa3INYHbIX
cpepax
(npunpogHbIX,
6uonornyeckux,
TEXHOreHHbIX)

MmaTepuaaom no
Teme
NPAKTUYECKOro
3aHATUA

2. 3HaKOMCTBO C
noaxo4amm K
peLLeHnto
NPaKTUKO-
OPUEHTUPOBAHH
bIX 3a4aHNM

NTOram peLueHun
NPaKTUKO-
OPUEHTUPOBAHH
bIX 3aJaHWNI Ha
cocTaBneHue
XMMUYECKUX
peakuunn,
oTparkaroLmx
XMMUYECKYIO
aKTUBHOCTb
OpraHMYyecKmx
coeanHEeHUN B
Pa3INYHbIX
cpeaax
(npupoaHbIx,
bnonornyeckmx,
TEXHOTEHHbIX)

Ha ocHoBe
pa3pabatbiBaeTcs

cueHapua y4yebHoro
CTPYKTYypa

npouecca Ha
SNNIEKTPOHHOIO

Kypca. B

cnegywouwem  3tane
CTPYKTYpE

Kypca

pPeKOMeHAYETCA BbIAENATDL 3 kntoyeBbIx 610Ka: OpFaHMSaLLMOHHbIVI, TGOpETI/I‘-IGCKMVI

N OLEHOYHbIMN.

B OpraHM3aLMoOHHOM 6noke pasmelaeTca aHHOTaUMA pa3fena, pe3ysibtatbl

obyyeHnsa no pasgeny, NPUBOAUTCA KaNeHAAPHbIA PENTUHI-NNAH, BKAKOYAOLWNI

VIHCI)OpMaLI,VII-O O Temax, nocnenoBaTeibHOCTU UX N3y4eHUA, 3a4aHUNAX U 6annax 3a

Ka)kaoe 3aaaHue.

TeopeTuyecknin 610K BKIOYAET TEOPETUYECKME MaTepuasnbl Mo pasgeny,

npeacrasaeHHbleE B d)opme KOHCMEKTOB ﬂeKLI,MIZ, I'Ip@3€HT8LI,VIIZ, KOMMJIEKTOB

BonpocoB ANA CaMOKOHTPOAA K Nekunam, 0MNONHUTENBbHbLIX MaTepPUasioB (B T.M.

CCbI1IOK Ha CTOPOHHUE ayaUNO- U BM,D,eOMaTepMaﬂbl).

bnok oueHOo4YHbIX cpeacts BKAKOYAET 3adaHUA ANA CaMOCTOATENIbHOM

pa6OTbI, KOTOpble CTYyAEHTbl BbINOAHAKOT A0 UAKN NOCne ayaAUTOPHbIX 3aHATUN B

3aBMCUMMOCTM OT CLeHapus obyyeHus.

HeobxoammocTb pa3melleHus pe3ynbTaToB camMocToATeNbHOM paboTbl B

9JIEKTPOHHOM KypcCe AenaeT ee BbinoJ/IHeEHNE o06s3aTeNbHbIM AnAa CtTyaeHToB, 4To

AVCUMNIMHMPYET U MNOBbIWAET OTBETCTBEHHOCTb ObOyvarowmxcs.

KnoueBbim
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MeXaHU3MOM CTUMY/IMPOBaHNA CaMOCTOATE/IbHOM PaboTbl CTYAEHTOB ABAAETCA
6anNbHO-PENTUHIOBAA CUCTEMa, Y4YMTbiBalOWaAA pPe3ynbTaTbl  BbINOJHEHUA
CTYAEeHTaMM 3aZlaHUNI B 3/IEKTPOHHOM KypCe B UTOrOBOW OLLEHKE 33 AUCLUMANHY.
Takum o06pasom, obydeHWe C MCMNO/Ib30BaHMEM 3/IEKTPOHHOIO Kypca
Mo3BONAET NOBbLICUTL NPO3PAYHOCTb YYebHOro npouecca, HacTpouTb 3ddeKTUBHOE
MCNONb30BaHME Yy4yebHOro BPeMeHW CTydeHTaMu U npenogasaTensimu,
peann30BaTb NPUHLMMbI OTKPbITOCTU U AOCTYNHOCTU y4ebHbIX MaTepuanos.
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4. PekomeHAayemble neyaTtHble u3gaHua No peanmsaumm
obweobpasoBatenbHOM AUCLUNINHDI

OCHOBHbIe nevyaTHble u3pgaHua

1. AHduHoreHoBa, M. B. Xumuma: yuyebHMK M NpakTUKYm p[nA cpegHero
npodeccmoHanbHoro obpasosaHua / U. B. AHduHoreHoBa, A. B. Babkos, B. A.
MonkoB. — 2-e u3a., ucnp. n gon. — Mocksa: N3gatenbctso HOpant, 2022. — 291
C.

2. WeronuxmHa, H. A. Obwas xumua: yuebHuk ans CNO / H. A. LLleronnxuHa,
. B. MnHaeBcKkaa. — CaHKT-leTtepbypr: /laHb, 2021. — 164 c.

3. Hukonbckuit, A. Bb. Xumusa: y4ebHUK W NPAKTUKYM ANA CpeaHero
npodeccmoHanbHoro obpasosanus / A. 6. Hukonbckuin, A. B. CysopoB. — 2-e 13,
nepepab. n gon. — MockBa: M3aatenbcTso HOpaiit, 2022. — 507 c.

4. Xumwus: yuebHuK ans cpeaHero npodpeccnoHanbHoro obpasosanuma / 0. A.
Nebepes, I'. H. Pagees, A. M. lonybes, B. H. LLanosan; noa obuwei pegakuuei I'.
H. ®apeeBa. — 2-e u3g,., nepepab. u gon. — Mocksa: N3patenbctso KOpanT, 2022.
— 431 c.

JononHnutTenbHble UCTOYHUKU

1. Xumuma. 10 Knacc. YrnybnéHHbih ypoBeHb : y4ebHuK/ B.B. EpemuH,
H.E. KysbmeHko, B.U. TepeHuH, A.A. ipo3gos, B.B. JlyHuH; nopg pes. B.B. JlyHUHa.
— M.: NMpocseweHune, 2022. — 446, [2] c.: un.

2. Xumua. 11 Knacc. YrnybnéHHbit ypoBeHb : y4yebHMK/ B.B. EpemuH,
H.E. KysbmeHko, A.A. lpo3gos, B.B.J/lyHuH; nop peg. B.B. JlyHnHa, — M.:
MpocBeleHnune, 2022. — 478, [2] c.: un.

3.  Xumwmsa. YrnybneHHobit ypoBeHb. 10—11 Knaccbl: paboyas nporpamma K
MHuM YMK B.B. JlyHuHa: y4yebHO-meToamyeckoe nocobue / B.B. EpemuH,
A.A. po3nos, U.B. EpemunHa, 3.10. Kepumos. — M.: poda, 2017. — 324, [1] c.

4. Metoaunyeckoe nocobue K y4ebHuky B. B. EpemunHa, H. E. KyabmeHKo,
B.WN. TepeHuHa, A. A. ipo3aosa n Ap. «Xumusa. YrnybneHHbin yposeHb». 10 knacc /
B. B. EpemuH, A.A. [Apos3gos, W.B. EpemumHa, B. WN. MaxoHUHa,
O. 0. CnmoHoBa, 3.10. Kepumos. — M.: ipoda, 2018. — 339 c. : un.

5. MeTtoaunyeckoe nocobue K yuebHuKy B. B. EpemunHa, H. E. KyabmeHKo, A.
A. lpo3nosa v ap. «Xumua. YrnybneHHbi ypoBeHb». 11 knacc / B. B. EpemuH, A.A.
Opospos, U.B. EpemuHa, H.B. Bonkosa, H.B. ®upcrosa, 3.l0. Kepumos. — M.:
Opoda, 2018. — 423 c. : un.

6. Tlycesa, E. B. Xumua ana CMO: yuebHo-meToaMn4YecKkoe nocobue / E. B.
l'ycesa, M. P. 3uraHwwuHa, A. U. Kyamkosa. — KasaHb: KHATY, 2019. — 168 c. —
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ISBN 978-5-7882-2792-4. — TeKCT: 3NeKTPOHHbIA // JlaHb : 3NEKTPOHHO-
6ubnmoteyHaa cuctema. — URL: https://e.lanbook.com/book/196096 (paTa
obpaweHua: 14.10.2022). — Pexkum gocTtyna: Aasa aBToOpu3. Nosib3oBaTeNen.

7. YepHukosa, H. 0. Xumuna B goctynHom usnoxkeHmn: yuebHoe nocobue
ana cno / H. 0. YepHuKoBa. — 2-e usg,, ctep. — CaHKT-MeTepbypr: laHb, 2022, —
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2. https://postnauka.ru/themes/chemistry — nekumn no xMmmmn Ha cante
MocTHayKa. http://gotourl.ru/4780 (http://elementy.ru/)
HayyHo-nonynapHbIiA NPOeKT «InemeHTbl 6onbwon Hayku» (PpusmKka, xmmwus,

MaTeMaTMKa, aCTPOHOMMUA, HAYKU O KU3HWU, HAYyKM o 3emne). HoBOCTU HayKu,
KHUMM, HAYYHO-NONYAAPHbIE CTaTbM, NEKUUU, IHUMKAONEANN.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
CanT Hay4yHO-NONYNAPHOro *KypHana «loteHumnan». ypHan nsgaértca c 2005r., ¢

2011 r. — pasgen «Xumuar.

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CanT HaAy4yHO-MOMYAAPHOrO KypHana «XMmua W XKn3Hb». XypHan wusgaértca
c1965r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITad 3NEeKTPOHHaA 6ubnamoteka xumumyeckoro noptana «Chemnety,

COAEPHKMUT yyebHble M MHOOPMAUMOHHbIE MaTepuanbl ANA  LWKONbHUKOB U
yuntenen. B Hem MOKHO HalUTM y4ebHUKKM No 0bLWEen U HEOPraHUYECKON XUMUN,
OPraHMYEecKomM XMMMUKU, MynbTUMeAMaMaTeEPUasbl, a TaK¥Ke 3a4a4yn XMMUYECKUX
ONMMMNMAA, C PeLleHNAMM, 334341 BCTYNUTENbHbIX 3K3aMeHOB ANA abUTypPUEHTOB.
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
NHbopmaunoHHble MmaTepuanbl 06 onumnuagax: MOCKOBCKOM FOpOACKOM,

Bcepoccumnckon, MeHpgeneesckon, MexayHapogHoi. [lpuBegeHbl 3agaym
TEOPETUYECKMX U IKCMEPUMEHTANbHbBIX TYPOB, NOAPOOHbIE pelleHus, CIUCKU U
doTorpadpum nobeautenen.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cuctema AUCTaHUMOHHOro oby4yeHusi, HanpaB/ieHHasa B MNepBylO ovyepenb Ha

NMOArOTOBKY K OIMMNMaZaM BCEX YPOBHEN — OT LWKOJbHbIX A0 MeXayHapoaHOM.
CalT coAepHUT OrPOMHOE KOIMYECTBO 3a4a4, CrPynnMpoBaHHbIX KaK No Temam,
Tak U no onumnuagam. o Bcem OCHOBHbIM pa3genam XMMUM MpuUBeaEH
TeopeTMyecKuii maTepuan u pa3obpaHbl peleHns TUMNoBbIX 3a4au.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
Moptan no HaHoTexHonormam. OCHOBHasA Uenb — pas3BuTMe o0b6pa3oBaHMA B

06N1acTM  HAHOTEXHONOTMM U  MNOATrOTOBKA K  WHTEpPHET-oAMmMnuage Mo
HaHOTEXHONOTUAM.

9. http://gotourl.ru/4790 (http://webelements.com/)
HanéxHas cnpaBoyHaa MHGOPMaLMA O XMMUYECKUX SN1EMEHTaX U UX CBOMCTBAX (Ha

aHIINACKOM A3blKe).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
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PyCcCKOA3bIYHbIN CaNT O CBOMCTBAX XMMUYECKUX 3/IEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hekommepuyecknit calT OHNamH-obpa3oBaHUA, COAEPHKUT MHOFO MHTEPECHbIX

obpa3oBaTeNibHbIX KYpCOB W BUAEONEKUMN ANA LWKOJbHUKOB, CTYAEHTOB MU
yumtenein. ECTb HECKONIbKO KYpPCOB MO XUMUM.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Cant Chemical Abstract Service — camblh aBTOPUTETHbIN B MUPE XUMUMU

NHPOPMaLIMOHHbIN MHTEPHET-pecypc (canT NaaTHbIN).
13. http://www.organic-chemistry.org/

MopTan No opraHNYECKON XMMUM HA AaHTZIMMCKOM A3bIKE.
14. http://www.xumuk.ru

CaliT 0 XMMWUU: Knaccnyeckme y4yebHMKM, CNpPaBOYHMKM, SHUMKAONEAUU, MOUCK

OpraHNYeCKUX U HEOPraHMYECKUX peaKkLmi, CoOCTaBNeHNE YPaBHEHUIN peaKkumit.
15. http://orgchemlab.com/

CanT, NOCBAWEHHbIN NpaKTMYeckon pabote B nabopatopum
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