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1. Uenb n 3apgayun npenogaBaHuna obweobpasoBaTenibHOU AUCLUMUNIIUHDI
«Xnmuma»

Ob6uweobpasoBartenbHas gucuuninHa «Xummay (ganee — O[l) sinsetcs
yacTblo obfAsaTenbHOW npeameTHonm obrnactm «EcTecTBEeHHOHayYHble
ONCUMNINHBI» 1 n3yyaeTtcs B obweobpasoBaTesibHOM LMKe y4ebHoro nnaHa
OCHOBHOW MpocdheccmnoHarnbHon obpasoBaTenbHON NporpaMmmbl. JucumnnmHa
UMeeT MeXnpeaMeTHble CBSA3M C aucumnnmHamm obueobpasoBaTefibHOro U
obLienpodeccnoHanbHOro LUMKNOB, a TakKkKe C MeXaucuunianHapHbIMU
KypcamMmn 1 npodeccruoHanbHbIMKU MOAYNSMU NPOdEeCCMOHaNbHOro LmKna.

HopmatuBHyto npaBoByt0 OcHOBY peanmsaumm COO B npegenax
ocBoeHnga OOIT CIMO cocTaBnsioT:
. denepanbHbin 3akoH OT 29.12.2012 r. Ne 273-93 «O6 obpasoBaHuu B
Poccuinckon ®egepaunn» (B pea. PegepanbHoro 3akoHa ot 24.09.2022 N
371-93);
. Mpukaz MwuHo6pHaykm Poccum ot 17.05.2012 r. Ne 413 «O6
yTBEPXOEHMN  (pedepanbHOro  rocygapcTBeHHoro  obpasoBaTesibHOro
cpenHero obuero obpasoBaHusa» (B ped. lNpukasza MuHnpoca ot 12.08.2022
N 732-03);
. Mpukas MwuHobpHaykm Poccun ot 14.06.2013 r. Ne 464 «O06
yTBepxaeHun llopsagka opraHM3auum M OCYLLECTBREHUsT obpasoBaTesibHOM
OeATEeNbHOCTH no obpasoBaTenbHbIM nporpamMmmMam cpenHero
npodreccnoHanbHoro obpasoBaHuay (npekpaiwtaet gencrtene ¢ 01.03.2023 r.);
o Mpukas MwuHucTepctBa npoceelleHns Poccunckon depnepauunm ot
24.08.2022 Ne 762 «O6 yrtBepxgeHun [lopsigka opraHusaumm u
ocyLlecTBneHns obpasoBaTenbHOM AeATEeNbHOCTM No obpasoBaTefibHbIM
nporpaMmmam cpegHero npodgeccmoHanbHoro obpasoBaHusay (BCTynaeT B Cuny
c 01.03.2023);
o Mpuka3 MwuHnpoceeweHna Poccun ot 23.11.2022 Ne 1014 «O6
yTBEpXaeHun deaepanbHon obpasoBaTenbHOM NporpamMmbl  CpegHero
obLiero obpasoBaHus».

Llenb npenogaBaHusa UCUUNIIVHBI BbINOSTHAET CUCTEMOOBPA3YIOLLYIO U
ynpaBnsawowWwyo GQYHKUMM KO BCEM cUCTEME OOyyeHusi, a TakkKe ChyXuT
OPUEHTMPOM ANs onpefeneHnsa cogepxaHms obydeHusi, Bblbopa dopm U
METOA0B UX OOCTMXEeHMS u oueHkn. OcHOBaHMEM ANsi NPOEKTUPOBaHUS LEenn
M 3agay npenogasaHna Xumumn ssngaetca nyHKT 9.13. rnaebl « TpeboBaHna K
pesynbTataM  OCBOEHMSI OCHOBHOW  oOpasoBaTesibHOW  Mporpammbl»
npunoxeHna K npukady MwuHucTepctBa npocselweHns Poccumnckon
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®epepaumm ot 12 aBrycta 2022 1. N 732, B KOTOPOM onpefeneHsl TpeboBaHnd
K NpeaMEeTHbIM pe3yrbTaTtaM OCBOEHUS MO XUMUM.

OcHoBHaga uenb npenogasaHna obuieobpasoBaTenibHON OUCLMMINHDI
«Xnmmnay — dQopmMmpoBaHue Yy CTYOEHTOB XUMMWUYECKOW COCTaBMAOLLEN
€CTECTBEHHOHAY4YHOW KapTMHbI MUpa KaK OCHOBbI MPUHATUS PeLleHnin B
XXW3HEHHbIX N NPOM3BOACTBEHHbLIX CUTyaLUAX, OTBETCTBEHHOIO NoBeAeHNs B
npupoaHoOn cpeae.

3agaym npenogasaHus obueobpasoBaTenibHON ANCUMNNUHBI « XUMUS»:

1) cpopmmpoBaTtb NOHUMaHne 3aKOHOMEpPHOCTEN npoTeKaHnA
XUMUYECKMX MPOLLECCOB U SABMIEHUA B OKpYXalllen cpege, LEenoCTHOM
Hay4YHOW KapTUHbI MMpa, B3aUMOCBS3M U B3aMMO3aBUCUMOCTN €CTECTBEHHbIX
HayK;

2) pa3BUTb YMEHUs NPOBOAUTb pacyeTbl MO XMMUYECKUM hopmMynam wm
YPaBHEHNAM XMMUYECKUX peakuun, nraHupoBaTb W WHTEpnpeTupoBaTb
pesynbTaTbhl XMMUYECKNX IKCNEPUMEHTOB;

3) cchopmmpoBaTb HaBbIKW nposeaeHus XUMMNYECKUX
aKcrnepuMeHTanbHbIX MUccnegoBaHMn ¢ cobnogeHnem npasun 6esonacHoro
obpalleHnsa ¢ BewecTBamm 1 nabopatopHbiM 060pyaOBaHMEM;

4) pa3BUTb YMEHUS aHanNu3MpoBaTb, OUEHMBaTb, MPOBEPSATb Ha
OOCTOBEPHOCTb M o06obwatb MHpopMauuilo XUMUYECKOrO Xapaktepa u3s
pPasnnYHbIX MCTOYHMKOB;

5) chopmupoBatb YMEHUA MPOrHO3MpoBaTb MOCNEACTBUS  CBOEW
OEATENbHOCTU U XUMWUYECKUX MNPUPOAHbLIX, ObITOBbIX M NPOM3BOACTBEHHbIX
NpOLIECCOB;

6) cdopmmupoBaTb MNOHMMAHME 3HAYMMOCTU OOCTUXKEHUN XUMUYECKOWN
HaYKN N TEXHONOMN 4515 pa3BuUTUS coumaribHOM U NPON3BOACTBEHHOM cdep.

Heobxogumo oTMETUTb, 4YTO npeaMeTHble (obpasoBaTenbHble)
pesynbTaTbl ONPeaensiT codep)XaHne OUCUMNNUHBbI, €€ B3auMOCBSA3b C
ancumnnuHammn obuienpodeccnoHanbHOro U NpPogeccnoHanbHOro LIMKMOB.
CopmmpoBaHHble pe3ynbTaTbl 00y4YEHUA MONyYalT pa3BuTME B npouecce
aanbHenwero obyyeHna wun sasnqaiTca 6asoBbiMM AN popMupoBaHuUA
NpodeCCUOHanNbHbIX KOMNETEHLWNA.

®roC COO npeavsasnsieT TpeboBaHUs K NpeaMETHbIM, JIMYHOCTHLIM Y
MeTanpeaMeTHbIM pesynbTatam, (popMUpyeMbIM Kak B MpoLecce U3yvyeHus
o6LweobpasoBaTenbHOM AUCUUMNMUHBI « XUMUS», Tak U BCe oOpa3oBaTenbHOM
nporpammbl. ®I'OC CINO npegnonaraeT B KA4eCTBE pe3ynbTaToB peanusauum
Oron Cro cdopmupoaHHocTb 06X (OK) kKomneTeHuni.



Tak, Hanpumep, CcPOPMUPOBAHHLIM MeTanpeaMeTHbI  pe3ynbTaT
«paboTta c WHdGoOpmaumnen» MNO3BOMHAET B npouecce npenogaBaHns XMMuUn
HadaTb npouecc opmupoBaHmsa obwen kKomneTeHuMn «Mcnonb3oBaTtb
COBpPEMEHHbLIE CpeacTBa NOUCKa, aHanuaa u nHTepnpetaumm nHpopmaumm, m
MHGOPMAaLNOHHbIE TEXHOMNOIMMN AN BbINOMHEHMS 3a4a4 NpodyeCCnNoHanbHOM
peatenbHocTUy. B npunoxeHun 2 npeacTtaBneH aHanuad  CTPYKTYpbl
NIMYHOCTHBLIX M MeTanpeaMeTHbIX pe3ynbTaToB M OBWKMX KOMMETEHUMN,
dopmupyeMbix B npouecce msyyeHnsa obuieobpasoBaTenibHOM OUCUMMNNUHDI
«Xumusa». OyeBnagHa BbICOKAst CTeneHb CUHXPOHU3AUMM  CTPYKTYPHbIX
KOMMOHEHTOB O6OLWMX KOMMNETEHUUM C FIMYHOCTHbIMU U MeTanpeaMeTHbIMU
pesynbTatamMu, YTO [aeT OCHOBaHWA paccmaTpusaTtb fanee B Metoauke
TONbKO 06LME KOMMETEHLMN KaK CKBO3HbIE, (DOPMUPYIOLLIMECS HA MPOTAXKEHNN
ocBoeHus ctygeHtamm OlMOI Cr10O.



2. MNopxoabl K npenogaBaHUIO oOLeobOpa3oBaTeNnbHOM AUCLUNIIUHBI
«Xnmusa» npu peanusauun cpeaHero obuiero obpasoBaHusi B npeaenax
OCBOEHMUA obpa3oBaTenbLHOM nporpaMmmbil cpenHero
npodeccuoHanbHOro obpa3oBaHusi Ha ©a3e OCHOBHOro oouero
oGpa3oBaHusA

2.1. MMnaHupyemble pe3ynbTaTbl OCBOEHUA o0b6LeoOpa3oBaTesnibHOMN
aucumnnmibl  «Xumusa». YcCTaHOBNEHWe B3auMMOCBSA3M pe3ynbTaToB
oby4yeHusi ¢ npodreccuoHarnbHbIMU KOMMNETEeHLUAMU

Pesynbtatel o00y4yeHns no obuweobpasoBaTenibHOM  AUCUMMINHE
dOpMYyNUPYHOTCSH C Y4ETOM:

- obwmx ycraHoBok PIrOC COO (npeomMeTHble pes3ynbTatbl MO
ancuunnunie) n rocC Cr1O (obwme 1 npodeccmoHarnbHble KOMMETEHLUN);

- obecneyeHns NpeeMCTBEHHOCTM mMexay coaepXxaHnem
obLieobpasoBaTenbHbIX n obenpodeccnoHanbHbIX OVCLIUMIIVH,
npodpeccuoHanbHbiX  MOAYyNen 3a CYeT corfnacoBaHus nNpeaMeTHbIX
pesynbtatoB ®OC COO c npodeccnoHanbHbiMn komnetTeHumsamm ProcC
Cho.

- ®IOC COO npegbasnsaeT cnegyowmne TpeboBaHNA K NpegMeTHbIM
pesynbTaTtam:

—- hopmynupytoTca B AeATENbHOCTHON hOPME C YCUINEHNEM aKLIEHTa Ha
NPUMeHeHne 3HaHNN 1 POPMNPOBAHMNE KOHKPETHbLIX YMEHWUN;

- obecneumBaroT BO3MO>XHOCTb AanbHenwero YCMNeLIHOro
npodeccnoHanbHoro obyyeHnsa n npodeccnoHanbHON AeaTENbHOCTN.

Ncxopa ns TpeboaHms $IrOC COO o0 NpMMEHMMOCTU 3HAHUIA U YMEHWI
B peanbHOM XNU3HWU N NPOdeCCUOHanNbHON OEATENbHOCTH, Y 0By4vatloLwmxcs no
3aBepLUEHUN U3YHEHUS XMMUN OOMMKHBI BbITb CHOPMUPOBAHbI 3HAHUSI O MECTE
N 3HAQYEHUN XMMUU B CUCTEME ECTECTBEHHbLIX HAYK U €€ ponu B obecneyeHnn
YCTOMYMBOrO pa3BUTUS YeNIOBEYECTBA: B peLleHun NpobnemM 3KONormyeckon,
SHEepreTn4eckom n nuuieeon 6e3onacHoOCTU, B pasBUTUN MEAULINHBI, CO30aHUN
HOBbLIX MaTepuanoB, HOBbIX WCTOYMHMKOB 3Heprun, B obecneyeHunn
pauUMoOHanbHOro NPMPOAONONb30BaHUS, B POPMUPOBAHNUN MUPOBO33PEHUSA U
obwen KynbTypbl 4Yenoseka. Takke Ha 0a30BOM ypoBHe Yy obyyaroLmxcd
OOITKHO BbITb CHOPMMPOBAHO YMEHME UCCenoBaTbh XMMUYECKNE NPOLIECCHI U
SIBMEHNS OKpyXalowen cpeabl ¢ cobnogeHMeM npaBunl  3KOMOrMYECKU
Lenecoobpa3Horo noBedeHUs B LENAX COXpaHEeHUsi CBOEro 340pOBbsi WU
oKpyxatowien npupogHon cpenbl. Ha yrnybneHHoOM ypoBHE LOMKHO ObITb
OONOMHUTENBHO CCOhOPMMPOBAHO YMEHME OLIEHMBATL NOCNEACTBUS ObITOBOM K
NPOM3BOACTBEHHON AEATENbHOCTU 4erioBeka C MO3NUUKA  3KONOrM4ecKomn
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BGe3onacHoCTK; a Takke WUCNOoMb30BaTb MOSyYEHHbIE 3HAHUSA AN MPUHATUS
rpaMoOTHbIX peLleHur Npobnem B cUTyauusix, CBA3aHHbIX C XMMUEN.

CornacHo TpeboBaHusam ®IrOC CI1O y oby4varowmxcs no 3aBepLieHum
M3y4eHUsT XUMUM Takke [OIkHa OblTb cdopmmpoBaHa CnocobHOCTb
NMPUMEHATb  XUMUYECKNe 3HaHua / ymeHuss / HaBblkm B Oygyulen
npodeccuoHanbHoOn AeATerIbHOCTH.

[aHHble TpeboBaHMA CBUAETENLCTBYOT O  BbICOKOM  MPaKTUKO-
OPUEHTUPOBAHHOCTM AUCUUNSIMHBL U HEeoBXxoaMMoCTh (opMuMpoBaHNA Y
oby4aroLmnXca nccrneaoBaTesibCKoro MbllfieHns B npolecce obyyeHus.

Ncxops n3 tpebosanHms OrOC COO o6 mcnonb3oBaHUM NpeaMeTHbIX
pes3ynbTatoB ANs  ganbHenwero  npodeccuoHanbHoro  obpasoBaHus
HeobXoOMMO BbISIBUTb MepeyvyeHb npodeccun U crneumanbHOCTEN, Mpu
OCBOEHUWN KOTOPbIX MpeaMeTHble pesynbTaTtbl 00y4eHua no xumun 6yayT
ABNATBCA OCHOBOW ANS POPMUPOBAHUA NPOGECCUOHANBHbBIX KOMMNETEHLNN.
CornacHo  nepeyHs npodeccum M crneyuanbHOCTEW  cpedHero
npodpeccuoHansHoro obpasoBaHus (rnpuvkas MuHuCTepcTBa MNpOCBELLEHUS
Poccuinckon ®depepauum ot 17 masg 2022 r. N 336) K Takmm OTHOCATCSA
npodpeccun n cneumanbHOCTU cnegyowmx ykpynHeHHbix rpynn: 18.00.00,
19.00.00, 20.00.00, 21.00.00. 22.00.00, 29.00.00, 31.00.00, 32.00.00,
33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00, 54.00.00. Ansa npodgeccun
N cneumanbHOCTEN 3TUX YKPYMHEHHbIX rpynn y4ebHas gucuunnmHa « XnmMms»
aBnseTca npounbHON, YTO NpegnonaraeT nlydeHne oTaenbHbIX Tem bonee
yrnybneHHo.

AHanua obbekToB Oyayuwien npodeccuoHanbHOW  AeaATenbHOCTU
BbIMYCKHWMKOB  BbILLUENEPEYMUCIIEHHbIX  YKPYMHEHHbIX Fpynn  MNo3BonsieT
BblAENUTb OBe KpynHble rpynnbl. B 3aTuUx rpynnax K KNoYeBbIM YMEHUSAM
obyyarowmxca B obnactm npodeccnoHanbHOM AeATENbHOCTU OTHOCUTCHA
YMEHME UHTEPNPEeTUPOBaTh XMMUYECKME NPOLECCHI N sBfeHna B buocdepe
(BkNtOYaeT yKpyMnHeHHble rpynnbl crneuuansHocTten/npodeccun: 19.00.00,
31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00) vrn B
TexHocdepe (18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00).

CoBokynHocTb TpeboBaHnn ®IrOC COO k npegMeTHbIM peaynbTaTtam
OCBOEHUs1 0bOLeobpasoBaTenbHOM OUCUUMNIIMHBI, a TakkKe CTPYKTYPHbIE
3NEeMeHTbI (3HaHMS U YMeHUs1) npodbeccnonarnbHbix kKomneteHuun eroc Cro
COOTBETCTBYHLLMX creumanbHocTen/npodeccnin 3agaroT obLime yCTaHOBKN K
coaepXaHuo 1 K anemeHTam npodeccuoHanusauum Ofl. ns onpeneneHna
CTPYKTYPbl U COAEpPXaHUS OUCUMNINHBI OOSMKHbI OblTb CHOPMYNMPOBaHLI
peaynbTaTbl 06y4eHUs C y4eTOM 3a4aHHbIX OBLLUMX yCTaHOBOK [1].



PesynbTaTbl 06y4yeHnsa onpeaenstoT, YTo obyvaromecsa AOMMKHbI 3HaTb,
NOHMMaTb W [EMOHCTpMpOBaTb MO 3aBepLleHUN U3YYEHUA OUCUMUMIINHLI.
Pesynbtatbl 00y4YeHUs1 3aknagbliBatdoT OCHOBY Yy4ebHOro npouecca no
ancumnnuHe, Ha 6ase KoTopoKr BnocneacTBun opMmnpyeTcs:

— CTPYKTYypa 1 cogepxaHue AUCUUNINHDI;

- cuctema ydebHOM [OeATeNbHOCTM W OLEHOYHbIX  MEpPONpUATUN,
obecneumBaoLlas AOCTUXKEHNE 3anfaHMPOBAHHbLIX pe3ynbTaToB 0by4yeHUs;

- cuctema y4yeOHbIX MaTtepuanoB, Heobxogumasi Ans opraHusaumm
00y4eHus.

Pe3ynbTatbl 00y4eHusa no gucuunnmHe Xmmusa

OcHoBononararwowum TpeboBaHMEM K pe3ynbTataM OCBOEHUSI XUMUK
ABNAETCH CHOPMUPOBAHHOCTL Yy OOyvarwmMxca YMeHUn uccrnenoBaTtb
XUMNYECKME NPOLIECCHI U SIBMIEHUS, B YAaCTHOCTU: NiaHUpoBaTb M NPOBOANUTb
XUMUYECKME IKCMEPUMEHTDI, NCCeaoBaTb BELWECTBA U NPOBEPATL N'MNOTE3bI,
WHTepnpeTupoBaTb pe3ynbTaTbl 3KCMNEPUMEHTOB, MNPOBOAUTL pacyeTbl Mo
XUMUYECKMM  (popMynaM U YpaBHEHUSIM  XUMWUYECKUX  peakuumn,
NPOrHo3npoBaTb MNOCNEACTBUA XUMWYECKUX MNPUPOAHbIX, ObITOBbIX W
NPOM3BOACTBEHHbLIX NpoueccoB. BmecTte ¢ Tem, cogepxaHne O] 40mKHO ObITb
OONOMHEHO npodeCcCnoHanbHOW cocTaBnswwen, Kotopas byaeT oTpaxaTb
cneunduky dyayuien npodeccnoHanbHoW aesatenbHocTn oby4vatowmxcs. Ha
OCHOBaHWW BbIWlECKa3aHHOro, B AucuMninHe «Xummna» MoryT  ObiTb
onpegeneHbl aBa KMwYyeBbIX pesynbTata ob6ydveHus: (l) wuccneposaTb
XUMUYECKME Mpoueccbl W gaBneHna  okpyxawwen cpegbl u - ()
WHTEPNPEeTMpoBaTb XUMUYECKME npoueccbl U saBneHna B 6uocdepe /
TexHocepe.

C yyeTOM p[OaHHbIX ob6pasoBaTefibHbIX pe3ynbTaToB B CTPYKType
ONCUMNIANHBLI  BblOEMNEeHbl OCHOBHOWM W npuknagHon (npodeccrnoHarnbHo-
OpPMEHTUPOBaHHbLIN) Moaynn. CoaepXxaHne OCHOBHOIO MOAYNA HarnpaBieHO Ha
dhopMmnpoBaHmne y o0y4vatoLLnXCa YMEeHUst UCCneaoBaTb XMMUYECKNE NPOoLLECCHI
N ABnNeHna okpyxatowen cpepl. OCHOBHOM MOAYIb SABMSIETCA MHBAPUAHTHbLIM
ans obyvatoLmxcs n HaxoauTcs B npeaMeTHOM obnacTtu
obuieobpasoBaTenbHOW AUCUMNnHLL. [NpodeccrnoHanbHO-OpUEHTUPOBAHHbIN
MOAYNb SBAAETCA NpuKNagHbiM U M3y4YaeTcsl C ydeToM cneumanbHOCTU /
npodeccun obyyatowmxcs. CogepxaHme nNpuknagHoOro Moayrnsi HanpasfeHo
Ha popmMmpoBaHme y 0byYaroLLMXCS YMEHUS UHTEPNPETMPOBaTb XMMUYECKME
npoLecchl 1 siBneHuns B bnocdepe / TexHocdepe.

[na onpeneneHnss nNormkn d¢OPMUPOBAHUA  KITKOYEBLIX pe3yrbTaToB
obyyeHnsa ocyuwecTBnsieTca UX Aekomnosvuma Ha ©Gonee npocTble
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cocTaBngawLlne — 3HaHUA, YMeHMa U Haeblkn. B ocHoBe gekomnosvuum
pe3ynbTatoB 00ydeHUs1 nexXuT npeactaesneHve o6  opraHu3aumm
MbICIIUTENbHbLIX NPOLECCOB B BUAE MWEPaAPXMN YPOBHEW MbICIIUTENBHOMN
AesATEeNbHOCTN, NpeacTaBndaAloLLEeEN NocneaoBaTerbHbIM NYyTb BOCXOXAEHUSA OT
NpocTeunLlero YpoBHs 3anoMmHaHma nHpopmaumm k 6onee CrnoXKHbIM YPOBHSM
No 6 OCHOBHbLIM CTYMNEHSIM: MOMHUTb, NOHMMAaTb, MPUMEHATbL, aHaNM3NpPoBaTb,
oueHuBaTb, co3gasaTth [3]. 3agava AeKoMMNo3nUNN — pasnoXnTb pe3yrnbTaTbl
00y4eHUs1 MO YPOBHSM MbICIINTENBHON OEATENBHOCTU, TEM CaMbiM, 3aN0XMB
nocnegoBaTesnbHYH NOMMKY UX popMupoBaHns B Xoae y4ebHoro npotecca.

Mpn goekomno3unumn pesynbtata obydeHuss «MccnegoBaTb XMMUYECKME
npoLeccbl W SBMEHUS OKpyXalwwen cpedbl» BblOeNEeHbl cregyrowne
pesynbTaThbl:

1. ®opmynupoBaTb 6a30Bbl€ NOHATUS N 3aKOHbI XUMUW.
. CocTaBnATb YypaBHEHUS N CXEMbl XUMUYECKUX peakLmii.
. lccnepoBaTb CTPOEHME M CBOMCTBA HEOPraHNYECKNX BELLECTB.
MccnegoBaTb CTPOEHME M CBOMCTBA OPraHNYeCcKnx BeLlecTB.
McecnenoBaTb paBHOBECKME U CKOPOCTb XMMUYECKUX PeakLmii.
NcenepoBaTb ANCNEPCHBLIE CUCTEMBI.

7. VlccnepoBaTb CBOMCTBA OPraHUYeCcKnXx U HEOPraHMYecKnx BELLECTB C
NCNOMNb30BaHNEM Ka4YE€CTBEHHbIX peakuun.

8. OueHmBatb nocneacTBua  ObITOBOM U NPOM3BOACTBEHHOM
AEeATenbHOCTN YenoBeKka C No3nLKni IKONOrmnyeckon 6e3onacHoCTu.

PesynbTatel 1 1 2 HanpaeneHbl Ha oopmMmpoBaHme 6a30BbIX MOHATUMN,
dyHOaMeHTarnbHbIX  KOHUENUWMM W TeOpeTUYecKnx Mogenem XuMuu.
Pesynbtatel 3—7 HanpasfieHbl Ha W3Yy4YEHWE XMMUYECKMX NpPOLLecCoB W
SABMNEHUN 4epe3d npuobpeTeHne oby4yalWwmMNUCA HaBbIKOB BbIMNOSTHEHNS
nabopaTtopHbIX 3KCNEPUMEHTOB W peLleHUs MNpPakTUKO-OPUEHTUPOBAHHbIX
3agaHun. PesynbTaTt «OueHunBaTb nocnegcTeusa OblTOBOWM "
NPON3BOACTBEHHOW OEATENbHOCTU YerioBeka C MNO3vMUUK  3KOSTOrMYeCcKou
©e3onacHoCTU» OTpaxaeT CBA3b XUMUYECKMX MPOLIECCOB M SBMNEHUN C
pasnuUYHbIMN acnekTamu npodpeccuoHanbHOW AOeATENbHOCTU 4erioBeka WU
OLEHKM ee BO3MOXHbIX MNOCMeaAcTBUMA C  MO3ULUA  SKOJTIOrMYecKom
©es3onacHocTn.

B Ttabnuue 1 npuBegeH aHanmM3 COOTBETCTBUS CAOPMYIIMPOBAHHbLIX
npeaMeTHbIX pe3ynbTaToB AncumninHel TpeboaHmsam GIrOC COO.

o oA wN

Tabnuuya 1. CooTBeTCTBUE pesynbTaToB 0b6yyYeHus
no aucumnnmHe «Xnmma» Tpedosanusam OroC COO
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PesynbTatbl 060y4yeHusA

Tpe6oBaHusa ®roc cCoo

6a30BbIN yrnybneHHbIn
YPOBEHb YPOBEHb
1. dopmynuposaTb 6Ba30BbIE€ MOHATUS U 9.13.261 9.13.2y
3aKOHbI XMMUU 9.13.56 9.13.5y
9.13.66 9.13.6y
9.13.76 9.13.7y
2. CocTaBnsTb YpaBHEHMUS N CXEMbI 9.13.26 9.13.2y
XUMUYECKUX peakLmit 9.13.46 9.13.4y
9.13.50 9.13.5y
9.13.66 9.13.9y
9.13.76
3. ViccnepoBaTb CTPOEHME U CBOUCTBA 9.13.20 9.13.2y
HeopraHM4ecKnx BeLLEeCTB 9.13.30 9.13.3y
9.13.46 9.13.4y
9.13.56 9.13.5y
9.13.6 6 9.13.9y
9.13.76 9.13.10y
9.13.86 9.13.11y
9.13.96 9.13.12y
9.13.106 9.13.13y
4. VccnepoBaTtb CTPOEHME N CBOUCTBA 9.13.26 9.13.2y
OpraHn4Yecknx BeLLECTB 9.13.36 9.13.3y
9.13.46 9.13.4y
9.13.56 9.13.5y
9.13.6 6 9.13.9y
9.13.76 9.13.10y
9.13.86 9.13.11y
9.13.96 9.13.12y
9.13.106 9.13.13y

! Hymepartius mprBe/IcHA 110 MyHKTaM MPUIOKEHHS K PUKa3y MpUKa3oM MUHHCTEPCTBA

npocseuienus Poccuiickoit denepanuu ot 12 aBrycta 2022 r. N 732. 6 — 6a30Bblil ypOBEHb, Y —

yIITyONIeHHBIN
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5. MiccnepoBaTb paBHOBECKE U 9.13.26 9.13.2y
CKOPOCTb XMMUYECKUX peakLmit 9.13.96 9.13.6y
9.13.106 9.13.9y

9.13.10y

9.13.11y

9.13.12y

9.13.13y

6. VMiccnegoBaTb AgncnepCcHble CUCTEMbI 9.13.26 9.13.2y
9.13.76 9.13.8y

9.13.90 9.13.10y

9.13.106 9.13.11y

9.13.12y

7. VlccnepgoBaTtb cBOMCTBA 9.13.46 9.13.4y
OpPraHNYeCcKnxX N HeopraHNYeCcKmnx 9.13.66 9.13.7y
BELLECTB C UCMONb30BaHUEM 9.13.90 9.13.8y
Ka4eCTBEHHbIX peaKkunm 9.13.100 9.13.11y
9.13.12y

8. OueHuBaTb NnocneacTeBus ObITOBON U 9.13.16 9.13.1y
NPON3BOACTBEHHON OEATENTBHOCTU 9.13.70 9.13.8y
yernoBeKa C NO3nLNA IKONOrM4ecKkon 9.13.96 9.13.10y
6esonacHocTH 9.13.106 9.13.11y
9.13.12y

9.13.13y

[Mockonbky pesynbTaTbl 06y4eHns 1—-8 oTHOCATCA K NpegMeTHoM obnactu
obuieobpa3oBaTenbHOM AUCUMNNIMHBI, Tabnuua AgaeTt npeactaeneHne o6
obbeme BpeMeHu, KOTOpbIN HeOBXOAUMO BbIAENUTL U3 OOLLEN TPYOOEMKOCTHU
ONCUMNITMHBI HA POPMUPOBAHNE KaXaoro pesyrbTaTa.

[dekomnosnuns pesynbtaTtoB 00y4eHus, COOTBETCTBYIOLUNX NPUKNaaHbIM
MoaynaM  gucumnnuHel, 6yget paccmoTpeHa B pasgene 3.2 «Yder
npodeccrmoHanbHon HanpaBreHHOCTU B obLeobpasoBaTensHOM
NoAroTOBKEY.

KnioueBble pesynbtatel N0  gucumnimnHe «Xumus» obecnedmsaroT
NPaKTUKO- OPWEHTUPOBAHHbLIA MNOAXOA W HarpasrfeHbl Ha pasBuTve Y
obyyaloLmnxca  uccnegoBaTernibCckoro  MblWwfieHnss UM npuobpeTteHve
NPaKTUYECKOro onbiTa Npu peLeHnn NpoeccuoHarnbHbIX 3agau.
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2.2. OnpepeneHune CTPYKTYpbl U coAepXaHUs AUCLUMNIIUHBI C YYE€TOM
3anfiaHNpPoOBaHHbIX pe3yfbTaToB 00y4YeHUs

[MpoekTnpoBaHne  pesynbTaTtoB  0ByyYeHus npegnonaraetr  uUx
nocnegoBaTernbHy0 OEeKOMMO3ULMI0 OT BbICLUMX YPOBHEW MbICIUTENBHON
OEeATESNIbHOCTU K HU3LWWM, YTO MO3BONSET BbICTPOUTb JNTIOMMYHYKO U NMOHATHYIO
cucteMmy opmupoBaHUa obpasoBaTtesnbHbIX pe3ynbTaToB B npoLlecce
oby4yeHua. Takon noaxon No3BOSISET onNpeaenuTb CTPYKTYPY U coaepXaHue
ONCUUNINHBI MyTEM COrfacoBaHWA C OEKOMMO3NPOBaHHbIMU pesyribTatamu
COOTBETCTBYKLUMX MM pasfersioB U TeM OUCUUMNIIMHBI, B XOo4e W3Yy4YeHUs
KOTOPbIX OHW MOTYT BbITb CHOPMUPOBAHBI.

B Tabnuue 2 npuBedeHa CTPyKTypa AUCUMMIAUHBL  «XUMUS»,
chbopMMpoOBaHHasA C y4eTOM MpeaMETHbIX pe3ynbTaToB, 3anfaHUPOBaHHbIX
ONS OCHOBHOIMO W MNPUKMIagHoOro mogynem ¢ yd4etoMm npodpeccum  /
cneuuanbHOCTH,

Tabnuua 2. CTpykTypa ancumninHbl «Xumusay (BapmaHt 2 — 144 4.)

Moaynb / pasgen PesynbTat 06y4yeHusn
ANCLMNSINHDI

Ne

| |OcHOBHOM MOAYIb

1 |Pasgen 1. OCHOBbI CTPOEHMS dopmynupoBaTb 6a3oBble NOHATUS
BelllecTBa N 3aKOHbI XMW

2 |Pasgen 2. Xumundeckune peakumm |CocTaBnsiTb YypaBHEHUSA U CXEMb
XUMNYECKMX peaKLnn

3 |Pasgen 3. CtpoeHue n ceoncTBa |MiccnegoBaTb CTPOEHME U CBOUCTBA
HeopraHN4Yecknx BeLLecTB HeopraHN4Yecknx BeLLEeCTB

4 |Pasgen 4. CtpoeHue n cBoncTtBa |MiccnegosaTtb CTPOEHUE M CBOMCTBA

OpraHUYecKmnx BELLECTB OpraHNYeCcKnx BELLECTB
5 |Pasgen 5. Kunetnyeckue un NccnepoBaTb paBHOBECKE U
TepMoaANHaMUYECKME CKOPOCTb XMMWYECKUX peakLmin

3adKOHOMEPHOCTU NPOTEKAHUA
XNMUNYECKUX peaKLLMVI

6 |Pasgen 6. [lucnepcHble
WccnepoBaTb ancnepcHble CUCTEMBI

CUCTEMDI
7 |Paspen 7. KayecTtBeHHble WNcecneposaTb cBOMCTBA
peakuun obHapyxeHns OpraHM4YecKNX N HeOPraHNYeCcKnx
OpraHN4yeCcKNX N HeopraHNYeCcKnX |BELECTB C UCNOSIb30BaAHNEM
BELLEeCTB Ka4eCTBEHHbIX peakunm
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I |MpuknagHon moAaysnb

8 |Pasgen 8. Xumusa B 6bITy 1 OueHunBaTtb nocrneacTens ObITOBON U
NPOM3BOACTBEHHOMN NPOV3BOACTBEHHOWN OEATENLHOCTU
JEeATENbHOCTN YeroBeKa yernoBeka C NO3NLMIN 3KOJTOTNYECKON

©esonacHocTH

9.1 |Pasgen 9.1. ccnepgoBaHue un NHTepnpeTupoBaTb XMMUYECKNE
XUMNYECKM aHann3 oObEKTOB  |NpoLecChl U siBeHust B buocepe
Buocdepsb! (115 YKPYNHEHHbIX
rpynn cneunanbHocTen/
npodeccuin: 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00,
35.00.00, 36.00.00, 43.00.00)

9.2 |Paspgen 9.2. UccnepoBaHue n NHTepnpeTnpoBaTb XMMnieckume
XUMNYECKMN aHann3 oObEKTOB  |NPOLIECCHI U SIBfIEHUS B TEXHOCAEpPE
TexHocdepbl (ANnA YKPYNHEHHbIX
rpynn crneuunarnbHocTen/
npodgeccuin:18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00,
54.00.00)

Taknm o6pasom, CTpyKTypa OUCUMNIIMHBI «XUMUS»  BKovaet 9
pas3fgenoB, OCHOBHble AWOAKTUYECKME edUMHWULblI COAepXaHus KOTOpbIX
npeacTaBneHbl HUXe.

B pasgene 1 paccmatpuBaloTCs CTpOeHMEe aTOMOB  XMMWUYECKUX
9NEMEHTOB, BUAbI M NpUpoLga XUMWUYECKOW CBA3WN, NEPUOANYECKUA 3aKOH U
Tabnuuya [.1. MeHgeneesa.

B pasgene 2 wu3ydalTcs TUNbl XUMWYECKUX peakuuMh, OCHOBHbIE
KONUYEeCTBEHHbIE 3aKOHbl B XUMUW, pacyeTbl MO YPaBHEHUAM XUMUYECKUX
peakuum, aNeKTponuTuieckas gmccounasmsi, MOHHbIM 0O6MeH 1 rmaponuna.

B pasgene 3 paccmaTtpumBaloTcs Kraccudukaumsi, HOMeHKnaTtypa Wu
CTPOEHNE HEeOpraHU4Yeckux BeLlecTB, WX (UNKO-XMMUYECKME CBOWCTBA,
NPOMbILLIIEHHbIE CNOCO6bI MONYYEHNST XMMUYECKNX BELLECTB.

B pasgene 4 usy4aloTca TEOpUst XMMUYECKOrO CTPOEHUA OpraHUYecKmnx
coeanHeHun A.M. BytnepoBa, knaccudukaums, CTpPOEHME N HOMEHKaTypa
OpraHMYecknx BeLlecTB, UX (U3MKO-XMMUYECKME CBOWCTBA, 3Ha4yeHue u
NPUMEHEHNE OpPraHMYecKnX BELLECTB B ObITOBOM M NPOM3BOACTBEHHOM
OeATeNIbHOCTU YenoBeka.
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B pasgene 5 paccmaTtpuBatoTCsl CKOPOCTb peakummn, TepMmoanHaMmnyeckme
3aKOHOMEPHOCTU MNPOTEKAHUA XMMWYECKMX peakuun, BIUSIHUE pPasfiNYHbIX
daKkTOpOB HAa M3BMEHEHNE CKOPOCTU U PaBHOBECUSA XUMUYECKUX peakLmi.

B pasgene 6 paccmaTpuBaloTCsl AUCNEPCHbIE N KOSNOUAHbIE CUCTEMBI,
pacTBOpbl M cnocobbl WX NPUrOTOBIEHUA, MpPeaeribHO AOoMNyCTUMbIE
KOHLUEHTpaunn n nx NCNonb3oBaHME B OLIEHKE 3KONOrn4yeckomn 6e3onacHoCTMw.

B pasgene 7 wu3yyaloTCca KadeCTBEHHble peakumm obHapyXeHus
HEeOpraHN4YecKnx n opraHN4YeCcKnX BELLECTB.

B pasnene 8 paccmaTtpuBaeTcs ponb XMmMum B 6bITY M NPON3BOLACTBEHHON
OeATenbHOCTN.

B pasgene 9 wu3yyaloTca OCHOBbI flabopaTopHOM NPaKTUKM B
npodpeccuoHanbHbiXx  nabopatopusax, MeToAbl  KONMMYECTBEHHOIO U
Ka4eCTBEHHOro aHanuM3a Ha npuMmepe npocTenwmnx obbekToB Oyayuien
npodeccmoHanbHOM EATENBHOCTM.

[Mocnenyowasa gekomnosnums pesynbtatoB obydeHuss 1-9 nossonsieT
onpeaenuTb JIOrMKY CTPYKTYPUPOBaHMS MaTepuana B paMKax Kaxaoro
pasgena aucumnnuHbl, onpeaenutb obbeM M cogep)XaHue Kakaon TeMbl,
Bxogsuwen B pasgen. [lonHas CTpykTypa AUCUMNAWHBI npuBegeHa B
mMeToauyeckon kapte (npun. 1).

CornacHo ®I'OC COO npeameTHble pesynbTatbl Ha 6a30BOM ypoOBHE
OpPUEHTUPOBaHbI Ha obecneyeHne NpeMMyLLecTBEHHO 0bLLeobpasoBaTenbHOM
N oOLLEKYNbTYPHOM NOAroToBKWU. [peameTHble pe3ynbTaThl Ha yriybrneHHOM
YPOBHE OPUEHTUPOBAHLI NPENMYLLECTBEHHO HA NOArOTOBKY K nocrnegylouemy
npodeccrnoHanbHOMy obpasoBaHuio, passuTme NHOMBUAYASbHbIX
cnocobHocTen obyvatowmxcsa nytem 6onee rnybokoro, 4em  3TO
npegycmatpmpaetca  6as3oBbIM  KYpCOM,  OCBOEHUA  OCHOB  Hayk,
cucTeMaTUdeckux 3HaHMM UM crnocoboB OEWCTBUA, MPUCYLLUMX OAHHOMY
yyebHoMy npeamery.

Tak Kak npu U3Y4EHUN XUMUNM B pamKax nNpodreCCUoHanbHbIX
obpasoBaTenbHbIX nporpamm obyvalWmnMMncs yxe BblbpaHbl KOHKPETHbIE
npodgeccun / cneumanbHoCTH, B Tabnuuax 3 u 4 nokasaHa B3aUMOCBS3b
coaepxaHus, pesynbTaTtoB 06y4YeHus 1 TPy4OEMKOCTb pasaenos ANCLMMINHDI
Ha 6a3o0BOM ypoBHE B OABYX BapuaHTax 1 n 2 gna Bblbopa Ha yCMOTpPEHME
obpasoBaTesnbHbIX OpraHn3auuin.

Tabnuua 3. CTpyKTypa 1 TPy4OEMKOCTb ANCUMMNUHBI «XMusa» BapuaHT 1 —
72 vyaca
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Moaynb / pasgen TpyanoemMmkocTt
Ne y P Pe3ynbTaTt 06y4yeHus Py
AUCLUMIUHBI b, 4.
| |OcHOBHOM MOAYIb 64
1 Pasgen 1. OcHoBbl dopmynunposaTb 6a3oBble 5
CTPOEHNS BellecTBa NOHATUS N 3aKOHbI XM
5 Paspen 2. Xumnyeckne | XapakrepmsoBaTb TUMbI 10
peakuum XUMNYECKMX peaKkLni
Pasgen 3. CtpoeHne n | ccnegoBaTb CTPOEHME U
3 CBOUWCTBa CBOMCTBA OTAENbHbIX 16
HeopraHM4ecKnx KflacCoB HEOPraHUYeCKMX
BewecTB BeLwecTB
WccnepoBaTh cTpoeHme U
Paspen 4. CtpoeHune u . P
y CBOMCTBA OTAENbHbIX
4 | cBOUCTBA OpraHNYecKmnx 20
KIlaccoB OpraHN4ecKnx
BELLECTB
BELLECTB
Paspgen 5. XapaktepusoBaTb BrnaHne
KuHeTnyeckue v pasnuYHbIX bakTopoB Ha
5 TepMoaguHammyeckmne paBHOBECKE N CKOPOCTb 5
3aKOHOMEPHOCTH XUMNYECKNX peakLunm
NpoTeKkaHns
XUMNYECKMX peaKLunm
NccnepoBaTb UCTUHHBIE
6 | Paspen 6. PactBopsl pacTBOpPbI C 3agaHHbIMU 6
XapakTepucTukamm
Il | MpuknagHon moAynb 6
OueHnBaTb NocneacTeus
Pasgen 7. Xumusa B 4 . A
ObITOBON U
BbITY U y
y NPOV3BOACTBEHHOM
7 | Npon3BOACTBEHHOMN 6
AesaATenbHOCTU YenoBeKa C
AesaTenbHOCTH y y
No3MLUUIn SKOSTOrMYECKOU
YyeroBeka
BGesonacHocTn
OvddepeHunpoBaHH 2
bl 3a4eT
TpyaoemMKoCTb AUCUMMNUHDI 72

Tabnuua 4. CTpykTypa 1 TpyAOEMKOCTb AUCUMMMNHBI «XuMnay BapmaHT 2.
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Moaynb / pasgen TpyaoeMKocTb
Ne y P Pe3ynbTaTt 06y4yeHus PyA
AUCLUMIUHBI , Y.
I OcHoBHOM MOAYIb 102
1 Pasgen 1. OcHoBbl | DopmynupoBaTh 6a3oBble 3
CTPOEHUS BELWECTBA | MOHATUA U 3aKOHbI XMW
Pasgen 2. CocTtaBndatb ypaBHEHUA U
2 Xummnyeckue CXeMbl XMMUYECKNX 12
peakumm peakumin
Pasgen 3. CtpoeHue | ccnepoBaTb CTPOEHNE U
3 N CBOUCTBA CBOWCTBA HEOPraHN4YeCcKnx o4
HeopraHn4eckmnx BELLECTB
BELLECTB
Paspen 4. CtpoeHnune | iccnegoBaTtb CTpoeHMe 1
4 N cBOUCTBA CBOMCTBA OpraHN4eCcKux 28
opraHN4yecKnx BELWECTB
BELLECTB
Pa3nen 5. NccnepoBaTb paBHOBeECKE
KuHeTnyeckue v N CKOPOCTb XUMUNYECKMX
TEPMOANHAMMUYECKM | peakuunmn
5 € 3aKOHOMEPHOCTH 12
npoTekaHna
XUMUNYECKMX
peakuum
Paspen 6. NccnepnoBaTb gnucnepcHble
6 [vcnepcHble CUCTEMBI 10
CUCTEMBI
Paspen 7. NccnepoBaTb cBOMCTBA
KayecTBeHHbIE OpraHN4YeCcKnx n
peakuum HeopraHM4YecKnx BeLWEeCTB
7 obHapyxeHus C UCMoNb3oBaHNEM 8
OpraHN4YeCcKmx n Ka4eCTBEHHbIX peaKkunn
HeopraHM4eCcKnx
BewecTB
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I NMpuknagHon moaynb 42
Pasgen 8. Xumuna B | OueHmBaTb nocneacTBus
ObITY 1 ObITOBON U
3 NPOM3BOACTBEHHOW | NPOU3BOACTBEHHOM 5
NeATenbHOCTH NeATenbHOCTN YenoBeka C
yenoBeka NO3ULIUA 3KONOrMYECKON
©e3onacHoCTH
NccnepoBaHue n
. NHTepnpeTnpoBatb
XUMUYECKUI aHann3
9.1/ XUMUYECKMe npoLecchl u
0bbeKkToB 36
9.2 siBneHnsa B buocdepe/
6uocdepsbl/
TexHocepe
TexHocdepbl
TpyooeMKoCTb ANCUUNIUHDBI 144
OK3ameH

2.3. Pa3paboTka cuctemMbl OLLeHUBaAHUA NO aucumnimHe «XuMua»

B npeabigyliem nyHkTe 6bny npeacTaBneHbl pesynbTaTbl 06y4YeHus no
oncuuninHe  «Xnmusi», cdopmynupoBaHHble ¢ ydyetom Sroc COO
(npeagmeTHble  pesynbtatbl) M OIrOC CIrO  (npodeccuoHarnbHble
koMmneteHuun).  PesynbTtatel  0BydeHWA  ABMASAIOTCA  OCHOBOW  OnS
NPOEKTUPOBAHMUSA CUCTEMbI OLIEHMBAHUS NO AUCUUMNIIMHE U OCO3HAHHOrO
BblbOpa MeToa0B, CPEACTB N TEXHOSOMMN 0ByYeHus.

Cuctema OUEHMBAHUA — KOMMMEKC (POPpMUPYIOLMX U CYMMUPYIOLLNX
OLLEHOYHbIX MEPOMNPUATUIN, COrMacoBaHHbIX C pe3ynbTaTamMn OOydeHus U
HanpaBfneHHbIX Ha dOpPMUPOBAHME U  OLEHKY CHOPMUPOBAHHOCTHU
pe3ynbTaTtoB 06y4YEeHUs NO ANCUUNIINHE.

dopmupytoLLne OLEHOYHbIE MEPONPUATUA — Yy4EeOHbIE U TPEHUPOBOYHbIE
3aaHus, KOTOpble COCTaBMSAT OCHOBY Y4eBOHOro npolecca 1 HanpaefeHbl Ha
dopmupoBaHue pesynbTatoB obyyeHunsa no gucumnnvHe. B gucuunnuHe
«XUMUSA» K OCHOBHbIM (POPMMPYIOLLMM OLIEHOYHBIM MEPONPUATUAM MOTyT
OblTb OTHECEHDI: YCTHbIN/MUCbMEHHbIN OMNPOC, YCTHOE CcOoObLleHne, OTBET Y
OOCKN, TECTUPOBaHME, NpakTuyeckasa paboTta (pelleHne pacyeTHbIX 3a4aHnn),
nabopaTtopHaa paboTa, NpPakTUKO-OPUEHTUPOBAHHOE 3agdaHue, TBOpYeckas
paboTa 1 ap.

Cymmupytowme OLIEHOYHbIE MEepOnNpUATUS npoBepsoT
cthopMmnpOBaAHHOCTL 3anfiaHNPOBaHHbIX pe3ynbTaTtoB 06yyeHnsa. K OCHOBHbIM
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CYMMUPYIOLLNM OL€HOYHBbIM MEPOMNPUATUSM NO XUMUK MOTYT BbITb OTHECEHDI:
KOHTpoOsbHas paboTa, 3awuTta nabopaTtopHon paboThbl, 3awmMTa npe3eHTaumnm,
NPOEKT, 3a4eT/aK3aMEH.

dopmupyloLne OLEHOYHbIE MEPONPUATUS NPOBOAATCA MpU TeKyLem
KOHTpOJSie, CYMMUPYIOLINE OLEHOYHbIE MEepPONpUATUA MPOBOAATCA AN
OCyLLeCTBNeHns pybexxHOro n UTOroBoro KOHTPOsis Mo AUCLMMNINHE.

[Mp  NpPOEKTUpOBaHUM CUCTEMbl OLEHMBAHWA MO  AUCUUNNUHE
HeobXoaMMO 3ansiaHMpoBaTb CYMMUPYIOLWIME OLIEHOYHbIE MEPONPUSTUS Mo
KaXgoMmy pasgeny OMCuuniivHbl 1 popMupyome OLeHOYHbIe MepPOornpUaTUS
Ons pesynbTaTtoB 00y4eHusa no kaxaon Tteme. KonmyectBo hopmMupyroLmx
OLLEHOYHbIX MEPONPUATUIN MO TEME 3aBUCUT OT 0ObeMa N3ydaemMon TeMbI, ee
CNOXHOCTW, a TakkKe OT BKnNaga pesynbTata TemMbl B (OpMUpOBaHuE
pesynbTarta pasgena unu pesynbTata AucumninuHbl. B page cnyvaes, Ons
NpoOBEPKN CHOPMUPOBAHHOCTU pe3yfibTaToB 00y4YeHNSA NO OTAENbHBIM TEMaM
MOryT ObITb Takke 3annaHMpoBaHbl CYMMUPYHOLLME OLIEHOYHbIE MEPONPUATUS.

Tpe6GoBaHUA K cucTeMe oL eHMBaHUA

CnpoekTupoBaHHasi cuUcCTeMa OUEHMBaHUSA  OOSDKHA  MO3BOSMUTb
npenogasaTtento CyauTb He TOMbKO O TOM, Yero JOoCTurnn obyvatrowmecs no
utoram npouecca obyyeHusi, HO u 06 opraHuMsauum camoro npouecca
oby4yeHnda. Cuctema oOuUeHMBaHUA MO AUCUMNINHE OOSKHA YyOOBNEeTBOPSATb
cnegyoowmnm TpeboBaHUSaM:

—-MapaHTMpoBaTtb hopmMupoBaHME 3ansaHUPOBAHHbLIX MO AUCUUNINHE
pes3ynbTaToB 06y4yeHuss onTuMarnbHbIM CNocCoBoM.

-O6ecneynBaTb  NPO3pPayHOCTb  OLEHMBAHUA —  COOTBETCTBUE
pesynbTaTos,

K KOTOpbIM Npuwlen obyyarumics, oLeHke npenogasaTtens.

~lMNpepnonarate cbanaHcMpoBaHHOE MCMNOSIb30BAHME WHCTPYMEHTOB U
pecypcos.

—lMpenocTtaBnaTb BO3MOXHOCTb  Obyvawommcs  ynydwatb  CBOWU
pesynbTaTbl HA pasHbIX 3Tanax BMroTb A0 BbICTaBIEHUS UTOFOBOW OLEHKM.

-He ponyckatb  HeOBOCHOBAHHOM  U3OLITOMHOW  Harpys3kMm Ha
npenogasaTtens n CTy4eHTOB.

—-He gonyckaTb cnvcbiBaHWe u nnarvar.

Cuctema oueHMBaHUsA No gucumunnHe «Xumms»

C yyeTOM BbIWEOMNNCAHHbLIX MPUHLMMIOB MO AUCLUNIIMHE «XUMUSA»
paspaboTaHa cuctema oLeHO4YHbIX MeponpusaTuin. B meTtogmyeckon kapTte no
KaXkgoMy pasgeny u Teme AUCLUMNIANHBI C y4eTOM MiaHupyeMblX pe3yrbTaToB
o0y4yeHnsa npeasrioXkeHbl COOTBETCTBYHOLME OLIEHOYHbIE MeponpuaTus (npun.
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1). B Tabnuue 5 npefcrasneH pparMeHT nfiaHa OLeHOYHbIX MEPONPUSATUA 4N
pasgena «MccnegoBaHne U XMMUYECKMA aHann3 o6beKToB Bruocepbl».

Tabnuua 5. NnaH oueHOYHbIX MePONPUATUIA MO pasgeny
«MccnegosaHne n xuMnyeckun aHanuns oobekToB Gruocgepbl»

Pasaen

MccneooBaHme U XMMUYECKUIA aHanm3 o0 beKkToB

brnocepbl
Pe3ynbTar NHTepnpeTnpoBaTb XMMNYECKME NPOLIECCHI U SIBMEHUS
pasgena B Buocdepe
OueHo4yHoe
Meponpusitue
pyb6exHoro 3awmTa npoekTa
KOHTPONSA No
paspeny
Tema Pe3ynbTathbl Bo3MOXHble OLUeHO4YHble
obyyeHus MeponpuUATUA
Tema 1. OcHoOBbI BeinonHaTte nonHbin |1. JTabopatopHas paboTa
nabopaTtopHom LIVIKIT «OcHoBbI NabopaTtopHon
NnpakTUKK B 9KCNepUMEHTanNbHOr [MPaKTUKNY.
npodeccmnoHanbHbIX |0 UccrnegoBaHus 2. Tunosble pacyeTbl NO
nabopaTtopuax c cobnogeHnem TemMaTunKe aKCnepmmeHTa.
npaswn 3. 3agayn Ha BblYMCIIEHNE
BGesonacHoro cpenHero 3Ha4yeHuns
obpalleHuns 9KCnepuMeHTanbHbIX OaHHbIX,
C BelecTBamm n NMOrpeLLUHOCTM.
nabopaTopHbIM 4. MNMpencraBneHne pesynbTaTos
obopynosaHmem 9KCnepuMeHTa B pasnuyHom
dopme (Tabnuua, rpaduk, oTyeT,
Aoknag, npeseHTaums)
Tema 2. WccnepoBaTb 1. Tect «CBoOWMCTBa N cocTaB
XNMUNYECKUN aHaNn3 [ XUMUNYECKUA COCTaB |BOAbIY.
npo6 BoAbl npo6 BoAbl 2. 3agaHue «XMMUYecKnin coctas

BOAbI, TUM BOAbI U CNOCOOLI ee
npUMeHeHNa» (C
MCNonb30BaHNEM HOPMATUBHbIX
AOKYMEHTOB).

3. [NpakKkTnKo-oprueHTUpoBaHHbIE
TeopeTnyeckne 3agaHna Ha
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cocTaB BOAbl U CNOCOObI
BbIpaXX€HUS1 KOHLEHTPaLUN U1
nepecyeT KOHUEHTpauun (c
MCNonb30BaHNEM HOPMATUBHbIX
AOKYMEHTOB).

4. JlabopaTopHada paboTta Ha
BbIOOP:

— OuncTka Boabl OT 3arpsA3HEHUN;
— Onpenenenune pH Boabl 1 ee
KMCNOTHOCTW;

— OnpeaeneHune XecTkocTn BoabI
1 cnocobbl ee ycTpaHeHus

Tema 3.
XUMUYECKUMn
KOHTPOJIb KayecTBa
NPOAYKTOB MUTAHUS

WNccnepoBaTb
XUMWYECKUI COCTaB
NPOAYKTOB NMUTAHUS

1. Tect «OpraHuyeckue n
HeopraHn4yeckne BeLecTBa,
BXOsLME B COCTaB NPOAYKTOB
NNTaHNAY.

2. [NpaKTUKO-OpNEHTUPOBAHHbLIE
3aaHus No KynnHapHom
TemaTuke.

3. JlabopaTopHaga paboTa (Ha
BbIbOp):

— OBHapyxeHne HUTpaToB B
NpoayKTax NuTaHus;

— WccneposaHune NpoayKkToB
NUTaHUS Ha Hanu4ne yrreBoaoB
(Myka, TBOpOr, MOJIOKO, NOTYPT)
Ha Hanuyue yrnesoaoB (Kpaxmar,
rOKO3a, caxaposa)

Tema 4.
XuMmndeckmun aHanms
npo6 nou4sbl

NccnepoBaTb
XUMUYECKUN COCTaB
Npob No4Bbl

1. TecT no TemMe « XMMUYECKUM
COCTaB HEOPraHNYECKUX U
OopraHn4ecknx yaobpeHuniny.

2. 3aganne «B3anmocBs3b
cocTaBa No4Bbl, TUMN NOYBLI U €€
Ha3Ha4YeHns.

3. labopaTopHas paboTa (Ha
BbIOOpP):

— OBHapyxeHne HeopraHM4YeCcKnx
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npumecen B npobax NoyBkbl;

— Onpepnenenuve pH BogHom
BbITSXKKM MOYBbLI, €€ KUCNOTHOCTU
N LENOYHOCTN.

Tema 5.
XUMMNYECKUI COCTaB
NPUPOAHbLIX
06BbEeKTOB
brnocdepsbl

NcecnepoBaTb
XUMWYECKUIM COCTaB
NPUPOAHbLIX
0O6BHEKTOB Ha
npumepe BoAbl,
No4YBbl N NPOAYKTOB
nUTaHusA

YyebHo-nccnegoBaTenbCKUm
nNpoekT B 06ractu nccnegoBaHms
o0bekToB Brocgepsl.
Bo3MOXHble TEMbl NPOEKTOB:

1. iccnepoBaHune coctaBa
MUHeparnbHOW BOAbI U
pekomMeHgaumm no ee
MCMNOSIb30BaHUIO.

2. lccnepoBaHue
paspyLiaroLLero 4encTeng
NpUpPOAHON BOObI Ha
CTpouTenbHble MaTepuarnsi.

3. CocTaBneHune npoekTa
uBeTHUKa/oropoga/cana B
3aBMCMMOCTU OT COCTaBa
npoaHanuM3npoBaHHbIX NOYB.

4. CocTaBneHune
cbanaHCcMpoBaHHOIro MEHI0 Ha
AeHb (HeJen) B 3aBUCUMOCTU OT
coaepXXaHms XMMNUYECKNX Makpo
N MUKPO3NIEMEHTOB B NPOAYKTax
nMTaHus.

5. ccnepoBaHue KavecTBa
NUTLEBON BObI.

6. iccnepoBaHue npob
BOAOMNPOBOAHOW BOAbI Ha
npeaMeT yCTPaHEeHUs! XXECTKOCTM.
7. YcTpaHeHue XXeCcTKOCTM BOAbI B
CENIbCKOX035MCTBEHHOMN
AesaTenbHOCTH

BaxxHOM 0OCOBEHHOCTBbIO CNPOEKTUPOBAHHOM  CUCTEMBI

oLeHnBaHu4

ABINAETCA COrnacoBaHHOCTb OLIEHOYHbIX MGpOﬂpI/IFITI/IVI n 3anmnaHmnpoBaHHbIX

pesynbTaToB

oby4eHus.

Kaxxgoe oueHo4Hoe

MEpONpUATUE  [OITKHO

dopmmpoBaTb NN NU3MEPATb 3HAHWE / YMEHWE B KOHTEKCTE, yKa3aHHOM B
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pesynbTate 00y4eHus. Hanpumep, ona gopmMmpoBaHus pesynbTata o0ydeHus
«MccnepoBatb xMmmyeckunm  coctas  npo6  noysbl»  oBy4varowmmcs
npeanaraeTcs NPOUTU TECT Ha 3arnoOMUHaHNE U OTPaboTKy OCHOBHbLIX MOHATUN,
CBAA3AHHbLIX C KAa4YeCTBEHHbIM W KOMIMYECTBEHHbIM COCTaB MNpob noyBbl, a
cnegywoLwmMM aTanom npegnaraetca coctaBuTb Tabnuvuy, ycTaHaBnnBaroLLYyHO
B3aMMOCBS3b COCTaBa 1 TUna no4ysbl C €e Ha3HayeHeM. Ha nocnegHem aTane
obyvaowmmcs  HeobxoaMMoO  BbIMNONHUTL — nabopaTopHytd  pabory,
MOCBSILLEHHYIO aHanmM3y XMMU4Yeckoro coctasa npob no4sbl.

2.4. DopMmupoBaHMe ooLMX KOMNETEeHUNN

B npouecce ob6yyeHus no pgucuunnmHe B pamkax Sroc COO
dopMUpyOTCA Kak NpeaMeTHble, TaKk U NUYHOCTHbLIE U MeTanpeaMeTHbIe
(obwme) pesynbTatbl. Heobxogumo OTMETUTb, 4YTO €ecnv npegMeTHble
pe3ynbTaTtbl (OPMUPYIOTCA Ha OCHOBE COAEpPXaHWA OUCUMUMNIIUHBI, TO
NIMYHOCTHbLIE W MeTanpeameTHble (obwme) pesynbTaTbl (opMupyloTCa B
npouecce N3y4eHns Bcen COBOKYNMHOCTU AUCLMMINH oOLweobpasoBaTenbHOro
uukna yyebHoro nnana OOl CIMO.

[MpeomMeTHble pe3ynbTaThl 00y4YeHNda Mo gncumninHe XmuMmmns NonoXxeHbl B
OCHOBY (hOopMMPOBaHUA NPOodeCcCUOHanNbHbIX KOMNETEHLMN, KOTopble ByayT
COBEpPLUEHCTBOBATLCS Aanee npu nsdy4yeHnn npodeccnoHanbHbIX Moayneun.

Mcnonb3oBaHue B npouecce oOpMUPOBaHUS NpeaMETHbIX pe3ybTaToB
(anemeHTOB npogeCccnoHanbHbIX KOMMeTEHL M) pasnuyHbIX
obpasoBaTenbHbIX TEXHOSOMI, aKTUBHbBIX METO40B 00Yy4YEeHNSA HanpasfieHo, B
nepBy o4epedb, Ha OPMMPOBAHME FNYHOCTHBLIX WU MeTanpeaMeTHbIX
(0bwmnx) pesynbTaToOB W Kak crneactevMe, Ha opmupoBaHMe oOLLMX
KOMMNEeTEeHLUMN.

Obwume koMneTeHuun He MoryT ObiTb NoKann3oBaHbl pamkaMmn OLHOWM
obueobpasoBaTenibHOM AUCUMMNMAUHBLI, @ (OPMUPYIOTCA Ha MNPOTAKEHUM
ocBoeHus Bcen OMNMOI CINO. To4ykon ConpUKOCHOBEHUS ODLLIMX KOMNETEHLWMN,
NIMYHOCTHBLIX W MeTanpeaMeTHbIX (00Wwmx) pesynbTaToB W NpeaMETHbIX
pe3ynbTaToB ABNAITCA 06pasoBaTefibHble TEXHONOMMK (pUc. 2).
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06]]]39 KOMOETEeHOIHHA :I Oﬁpmona're.nbnble :> Hpeﬂ.\le'l'ﬂhle Pe3syJabTATHI
(®TOC CIIO) TEeXHOJIOTHH (®IocC CCco)

I

Ounenovunbie MEpPOONPHATHA

— T~

®opMApYIOIMHAE OMeHOTHBIE CyMMHpPYOIIHe OEHOTHBIE
MepOUpHATHA MepOUpHATHA

Puc. 2. CBa3b 00LLMX KOMMNETEHLNIN U NPEeAMETHbIX pe3ynbTaToB 06y4YeHus

O6pasoBaTeribHble TEXHOMNOMMU SABNSAIOTCS KIHOYEBOW COCTaBMsAOLLEN
B3aMMOLENCTBMNA npenogasatens n obyyatowerocs, oby4valowmxca Apyr ¢
apyrom B obpasoBaTtesibHOM npouecce. Boibop TexHonornn obycnosnmeaeT
XapakTep 3TOro B3aUMOOEWCTBUA, MPUMEHEHME pPasfnyHbIX TEXHOSOormm
CMOCOBCTBYET PasBUTUIO CoLMaribHO U NPOGECCUOHANbHO 3HAYNMbIX Ka4eCTB
NUYHOCTU oObByyarowerocsi, HanpasfieHO Ha AOCTWXEHWEe MpeaMETHbIX U
YHUBepcarnbHbIX pe3ynbtatos [12].

O6pasoBaTenbHble TEXHOMNOrMKM fexaT B OCHOBE npoLeccyaribHOro
acrnekTa OLEHOYHbIX MepPOonpUATUIN, Kak dOPMUPYIOLLNX, TaK U CYMMUPYHOLLNX.
Opyrmumn  cnoBamn, nNpu  MAaHUPOBAHUM  OLIEHOYHLIX  MEPONpPUATUIA
npenogasaTtenb [OSMKEH OPUEHTUMPOBATbLCSA Ha Takue obpasoBaTesbHble
TexHomnorum, kKotopble obecnevat dOpMMpOBaHME HEOBXoAuUMbIX OOLNX
KomneTeHuMn Ha 6ase 3annaHMpPOBaHHbLIX OLIEHOYHbIX MeponpusatTuin. B
Tabnuue 6 onnucaHbl pekoMeHayeMble BUAbI AEATENBbHOCTW, HanpaBieHHbIE Ha
dopMmmpoBaHne OBWMX KOMMNETEHUMA nNpu  peanu3aumm  OLEHOYHbIX
MepPOnNpPUATUN.

Tabnuua 6. Noaxoabl K GOpPMMPOBaHUID OBLLIMX KOMNETEHLNN

Oowume komneteHuun ®roc Crno
M UX CTPYKTYPHbIE 3J1IeMEHTbI

Buabl geaTenbHOCTU

OK 01. Bbi6bupaTb cnoco6bbl pewieHna | Boibop n npumeHeHne cnocobos

3agayd npocgeccnoHanbHOM peLleHnss cTaHAapTHbIX TUMOBbLIX
NeATeNbHOCTU NPUMEHUTESIbHO 3agau.

K pa3fnyHbIM KOHTEKCTam MepeHoc cnocoboB peLleHus
YmeTsb: TMNOBbIX 3a4a4 Ha NPaKTUKO-

- aHanuaupoBaTtb 3agadvy n/nun | OPUEHTUPOBAHHbIE 3aaHus.

npobnemy 1 BblOeNATb €€ cocTaBHble | icnonb3oBaHWe N3y4eHHoro
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yacTty;
- BbISIBNATb U 3 PEKTUBHO UCKATb
MHGOOPMaLNIO, HeOBXoaNMYIO AS1S

peweHna 3agavm n/unn npobnemsi;

— peann3oBblBaTb COCTaBJIEHHbIN MNaH.

3HaTb:

— aKTyarnbHbI NPOdeCCUNOHAanNbHbLIN U
coumarnbHbIM KOHTEKCT, B KOTOPOM
npuxoantcs paboTaTb N XKUTb;

— OCHOBHbI€ NCTOYHUKN MHGOpMaL MK r
pecypcbl AN peleHna 3agad un
npobriem B npodeccuoHansHOM u/vnm
coumnanbHOM KOHTEKCTE;

- CTPYKTYpY nsiaHa ans peLueHuns
3agav;

- NOPSALOK OLIEHKN pe3ynbTaToB
peLlleHns 3agay npodreccrMoHanbLHON
AeATenbHOCTN.,

MaTepuana B HOBbIX CUTYyaLUSIX.
[emoHcTpaumsa cnocoboB
peLleHns, MeToaoB
MOOENMPOBaHUS.
MoaennpoBaHue NpoLECCOB.
JlabopaTtopHble HabnaeHus n
9KCMNEPUMEHTHI C
MCNOSib30BaHNEM
nabopaTopHOro obopyaoBaHus.
ObpaboTka gAaHHbIX
nabopaTopHOro aKCnepuMeHTa.

OK 02. Ucnonb3oBaTb COBPEeMEHHbIe
cpeacTBa NOUCKa, aHanusa u
MHTepnpeTauumn uHcpopmauum, n
MH(pOpMaLMOHHbIe TeXHONOornn Ans
BbINOJIHEHUSA 3aA4aud
npodeccMoHanbLHON AeATEeNbLHOCTH
YMmeTb:

- onpenenaTb Heobxoaumble
NCTOYHUKN MHOpMaLUWK;

- MnaHupoBaTh NpoLecc Noucka;

- CTPYKTypMpoOBaTb Nosfy4aemyto
MHdOOPMaLINIO;

- BblAENATb Hanbonee 3Ha4YMMOE B
nepeyvHe MHdpopmMaumu;

- othopMnNATL pe3yrnbTaTbl NoUcka,
NPUMEHATbL CpeacTBa
MHJOPMALIMOHHbLIX TEXHOOMMN A1S
peLleHnsa NpodreccmoHanbHbIX 3a4ay;
- MCNosb30BaTb COBPEMEHHOE

Mownck, nogbop, nsyyeHme
MaTepmana B MHPOPMaLUOHHbIX
pecypcax pa3HOro xapakrepa
(NeYaTHbIMWN N SNEKTPOHHBLIMU
N3OaHUSAMN, MHTEPHET-canTamu,
6asamu gaHHbIX).

MNepBnyHas obpaboTka
nmeroLencs nHpopmaumm
(BblOeneHne OCHOBHOrO,
CpaBHeHWe, Knaccndmkauums,
MHTEepnpeTauns, coctaBneHme
Tabnuu, NoarotToBka TEKCTOB U
MHBIX hbopMaToB NpeacTaBneHns
pes3ynbLTaTtoB, NnoaBeaeHne
NTOrOB NO NPOYUTAHHOMY).
YcTHOE / NnCbMEHHOoEe
N3noxeHne nHopmMauuu,
nnnicTpupoBaHue /
BM3yanunsauusi M3y4eHHOro
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nporpamMmmHoe obecneveHue;

- MCNONb30BaTb pasnuyHble LMdpoBLIEe
cpencrteBa Ansi peLleHmus
npodeccmoHanbHbIX 3a4au.

3HaTb:

— NPUEeMbl CTPYKTYPUPOBaHMS
MHdOpMaLnW;

- bopmaTt odpopMNeEHNs pe3ynbLTaToB
nouncka nHdopmaumm

MaTepuana B pasfinyHbIX
dopmax ¢ ncnonb3oBaHNEM
LMPPOBbLIX MHCTPYMEHTOB U1
CEpPBUCOB.

TemaTnyeckoe obcyxaeHue,
KOMMEHTUPOBaHME

OK 04. 3¢ dhekTnBHO
B3aMMmoaencTtBoBaTb U paboTaTthb B
KOJNINeKTUBe U KoMmaHae

YmeTb:

— OpraHu3oBbIBaTb paboTy KonnekTmea
N KOMaHAbl;

- B3aMMoOOencTBOBaTb C KOnsieramu,
PYKOBOACTBOM, KNUEHTaAMN B XO4e
npodeccnoHanbHOM OeATENbHOCTH.
3HaTb:

— OCHOBBbI NMPOEKTHOWN AeATENbHOCTU

PacnpegeneHune ydyactkoB
paboTbl ANA OOCTUXKEHUS ODLLEN
Lenu n nonyyeHue obulero
pesynbTaTa.

OnpegeneHve nopsaka u npasun
B3anMoaencTBma ans
COBMECTHOrO peLleHns 3agav.
BkritoueHune obyyatomxcs B
CUTyauum KOMMYHUKaLUKN 1
B3auMOLENCTBUA NO BOMPOCY
BbIMOSIHEHUNS 3aaHNN.
[MybnuyHoe nNpeacTasneHne n
rpynnosoe obcyxaeHne
pesynbTaTtoB paboTbl. [Juckyccus
Ha NUYHOCTHO "
npoeccmMoHanbHO 3Ha4YMMbIe
TEeMbI

OK 07. CopencrBoBaTb COXpPaHEHUIO
OKpyXamwLieu cpeabl,
pecypcocoepexeHunto, NPUMEHSATb
3HaHUA 06 U3MEeHeHUU Knumara,
NnpUHUUNbI GepexnuBoro
npousBoacTBa, 3hheKTUBHO
AeNncTBOBaTb B Ype3Bbl4anUHbIX
cUTyaumax

YmMmeTb:

- cobniogaTb HOPMbI 9KOSTOrMYECKOM

Mownck, cbop, CTpyKTypmpoBaHue,
cuctemaTtmsaums MHopmaunm
No 3a4aHHbIM KPUTEPUSAM.
Mcnonb3oBaHue n3y4eHHoro
MaTtepwuarna B HOBbIX CUTyaLUsX.
MepeHoc cnocoboB peLueHns
TUMNOBbLIX 3a4a4 Ha AeATENbHOCTb
B OKpYy>KatoLLen cpege.
MopgennpoBaHue NpoLeccoB B
OKpy>KatoLLlen cpege Ha OCHOBe
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6e3onacHoCTy. N3y4eHHOro matepuana.

3HaTb: Bbi6op n obocHoBaHne cnocobos
- npaBuna 3KONornM4eckomn peLleHns 3aaay,

6e3onacHoCTu Npu BeaeHumn NPOrHO3MpoBaHWe nNocneacTBnn
npodpeccruoHaribHon AeATeNbHOCTH CBOUX OENCTBUW HA OCHOBE

MMELLUNXCA OaHHbIX

B metoguyeckon kapte no gucuunnmHe Xumusa (npun. 1) kaxgomy
OLLEHOYHOMY MepPONPUATUIO comnocTaBreHbl obLine KOMNeTeHUMn, KoTopble
MOryT ObiITb  COpPMUPOBaHbLI MNPU  €ero peanus3auuMm Mpu  yCcnosuu
MCMNoNb30BaHNA NOAXOAALWMX ObpasoBaTelbHbIX TEXHOMOMN.
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3. OcCHOBHble HanpaBleHMA COBepLUeHCTBOBaHUA npenoaaBaHus
obuieobpasoBaTenbHOMN AUNCLMNIINHBI «Xnmunsar c y4yeTom
npodreccuoHanbLHOW HanpaBrieHHOCTU nporpamm CI1O, peanusyemMbix Ha
6a3e oCHOBHOro ob6Lwero obpasoBaHus

3.1. O6bwume noaxoabl K UHTEHCUBHOMU OOLleoOpa3oBaTefibHOMN

noaroToBkKe

MHTeHcndpukauma ydebHOro npouecca — nepegada Heobxogmmoro
obbema y4yebHOM MH(popMaLMM 3a YCTAHOBIIEHHOE KOMUYECTBO YYEOHbIX
4YacoB C COXpaHeHMeM TpeboBaHU K Ka4ecTBY pe3yrbTaToB 0byyYeHus.

CyLeCTBYIOT pasnunyHble Nnoaxoabl K UHTeHcUmkauuu:

— COBEPLUEHCTBOBAHME COAEPXKAHUS U CTPYKTYPbl OUCUUNITNHDI;

- obecnevyeHne AuHaMM3aMa, aKTUMBHOCTM BO  B3aMMOLEWNCTBUM
npenogaesaTtensd Cco CTyAeHTaMu, CTYOEHTOB Apyr C OPYyroM 3a cuyeT
NCMNONb30BaHNA aKTUBHbIX N UHTEPAKTMBHbLIX METOAOB 06yYeHus;

— MUCMONb30BaHNSA LMPOBbLIX TEXHOSOMMI, B T.4. 3@ CHET UCMNOSIb30BaHUS
cuctem ynpaeneHums obydeHnem (LMS) ©  9nekTpOHHbIX KypcoB AOns
yrnpaBrieHMs camocTosTernbHoOn paboTon cTyaeHToB (cM. pasgen 3.3.)

B noruke nHteHcmndmkaumm yuebHoOro npouecca cogepxaHme u CTpyktypa
ONCUMMNUHBLI -~ OOMMKHbI  ONpeaendaTtbCd  Ha OCHOBE  3anflaHMpPOBaHHbIX
pesynbtatoB O00y4yeHusi. OTO NO3BOMUT COKPaTUTb M3ObLITOYHOCTL B
cogepXaHum AOUCUUMNNUHBLI 3a CYET MWCKIIYEHUS TeM, He OKasblBatoLnX
CYLLLECTBEHHOIO BNUSIHUSA Ha AOCTMXKEHME pe3ynbTaToB OOy4eHUd, a Takke
obecnevnt KOHLEHTPUPOBAHHOCTL y4ebHOro maTepuana no Kaxgon teme
ANCUNMNIVHbI.

Kpome TOro, Ha 9aTane npoeKkTUpoBaHUS peaynbTatoB o0bydeHus
HeobXoOMMO  BbIMOMHUTL  COrflacoBaHue  pesynbTatoB  ObyyeHus C
npodgeccnoHanbHbiMM KoMmneTeHunamn. AHanna tpedosaHun ®roC COO u
droC ClO nossonseTr BbIAENUTbL MNpodeccnoHarbHble KOMMETEHLNMU,
dhopMmnpoBaHMe KOTOPbIX BO3MOXHO B pamMKax OCBOEHUS obyvarowmmuca
OANCUNNNUHBI U AOCTUMXEHNSA 3anfiaHUPOBaHHbIX pedynbTaTtoB (Tabn. 7).

Tabnuuya 7. CornacoBaHue nNpegMeTHbIX pe3ynbTaToB
N npodpeccnoHarbHbIX KOMMETEHLUUN

Pe3ynbTaTt 06y4yeHus MNMpodeccnoHanbHble KOMMNETEHUUN
NcecnepoBaTbh Ka4eCTBEHHbIE dIrOC CI10 9.02.12 TexHonorusa
peakumm opraHn4ecKnx NPOAYKTOB NMUTAHUA XXUBOTHOIO
COEeaVHEHU OTAENbHbIX KNAacCoB | MPOUCXOXOEHMS

28



MK 2.3. MNpounssoanTb NabopaTopHbie
nccnegoBaHns KavyecTsa U
Be3onacHocTn nonydabpukaTos n
roTOBLIX MPOAYKTOB B npouecce
Npomn3BOACTBA MOSIOYHOM NPOaYKLNN

Takon nogxon No3BonsieT BBECTU NPOoUibHOE coaepXaHne B y4eOHbIN
npoLecc no ANCUUNIINHE, YTO SBAAETCS OAHUM M3 CNOCO60B MHTEHCUdUKaLINK
y4yebHOro npouecca, NOCKOSIbKYy ONTUMU3MPYET BpemMsi Ha opmMuMpoBaHuE
KOMMNeTeHUMN B paMmkax obpasoBaTenbHOW NporpamMmbl B LENOM.

Takum obpas3om, TexHonoruss oTbopa cogepXaHust obydeHuss o
ANCUMNIIMHE CTPOUTCHA Ha OCHOBE MPOEKTUPOBAHUS pe3ynbTaToB 00y4eHUs K
NX cornacoBaHusi ¢ NpodeccnoHanbHbIMN KOMMNETEHUNAMMU, YTO NO3BONSET
obecneunTb NMHTEHCUdMKALNIO Y4EBHOro npouecca no AUCUUninHe.

Ewe ogHMM noaxooom K MHTEHcUdUKauMm SIBNSIETCSA UCMNONb30OBaHME
COBPEMEHHbLIX  ObpasoBaTtesibHbIX  TEXHOMOMMA,  KOTOPbIE  BKMNHOYatoT
pasHoobpasHble aKTUBHble W  WHTEPaAKTUBHblE MeToAbl  OBy4deHus,
obecneunBarowe B3aMMOOENCTBME MpenogaBaTend Cco CTydeHTamu u
CTYLEHTOB APYr C OPYrOM.

C NOMOLLIbHO obpasoBaTesibHbIX TEXHOIOMMN peanuayeTcs
AeaTenbHOCTHBLIM noaxod B ydebHOM npouecce, co3gatTca ycroBuda Ons
coumnanbHO-KOMMYHMKATMBHOIO  B3aMMOLEWNCTBUS  CTYOEHTOB, pellaroTcd
3aayv NoAroTOBKM CTYOEHTOB K NPOdIeCCMOHanNbHOM AeATENbHOCTH.

Mcnonb3oBaHMe COBpPEMEHHbIX oObOpas3oBaTenbHbIX TEXHOMOrMM B
y4yebHOM npouecce NpMBOOUT K CMELLEHUIO akLueHTa C YCBOEHUSA 3HAHWW Ha
OpMUPOBAHME YMEHUM U HaBLIKOB, 4YTO CMNOCOBCTBYET MOBbILEHMWIO
MHTEHCMBHOCTUN 00y4YeHus.

OpHako ucnonb3oBaHue obpasoBaTefibHbIX TEXHOMOMMKW He sABndeTcA
camouenbto. Heobxoogmmo BbiOMpaTb Takume TEeXHOMornu, KoTopble
obecneunBaloT OOCTMXKEHME 3anfiaHMPOBaHHbIX pPe3ynbTaToB 00y4yeHus,
COOTBETCTBYIOT COAepXaHWo 00y4HeHns n gencTBuTernbHO byayT adhdeKTUBHBI
Ans ero oCBOeHus.

CyLiecTByeT HECKONbKO Knaccudgukaumim obpasoBaTtesbHbIX TEXHOMOMNA,
odHa M3 HUX Knaccudukauma M. KnapuHa, koTopasa Bblgenser Tpu Tuna
TEXHONorum (MccnegoBaTenbCckue, AManoroBbie N UFPOBLIE).

Kak nokasaHo B pa3gerne 2 npv NnpoekTupoBaHMM y4ebHOoro npotecca no
ANCUMNNMHE ONs Kaxgoro pesynbTata obydyeHuss onpegendetcs Habop
OLIEHOYHbIX MEPONPUATUIN, C MOMOLLBbIO KOTOPbIX 3TOT pesynbTaT MOXET ObITb

chopmupoBaH. [lanee BbibnpaeTca obpasoBaTtenbHas TEXHOorna kak oopma
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peanusaLmm oLeHOYHOro meponpuaTus. B Tabnuue 8 nokasaHo cornacoBaHue
pe3ynbTaTtoB OOYyYEeHUS, OLIEHOYHbIX MEPOMNPUATUA U obpasoBaTerbHbIX

TEXHONOMMN.

Tabnuua 8. CornacoBaHue pesynbTaToB 06y4YyeHus,
OLIEHOYHbIX MEPONPUATUIA N 0Opas3oBaTenNbHbIX TEXHOMNOIMI

Pe3ynbTart CopepxaHue OueHOYHbIe OGpa3oBaTternbH
oGyueHus TeMbl MeponpuaTus bleé TeXHOJIornm

Jkornornyeckas TexHonorus
6e3onacHoCTb y4yebHoro
nocnencTeum nccnenoBaHms
OblTOBOW U TexHornorusa
NPON3BOACTBEHHOM OMbITHO-
AeAaATenbHOCTH aKcnepumMmeHTarnb

OueHunBaTb yenoBeka, Kencol Ha aHann3 | Hon paboTbl

nocneacTBuUa | CBA3aHHAA C nHdopmaunmn o

ObITOBOW U nepepaboTkomn NPOM3BOACTBEHHOMN

NPOM3BOACTBE | BELLECTB; MOUCK N | AeATENbHOCTU

HHOW aHanus YenoBeka,

NEeATENbHOCTU | XMMUYECKOMN CBA3aHHOW C

Yyernoseka C MHGOpMaLnKN 13 nepepaboTkon n

NO3NLNKA pPasnuUYHbIX Nosly4eHnem

9KOMOrM4yecko | NICTOYHMKOB BELECTB, a Takke

n (Hay4yHas n C 3KOJ10rM4eCcKon

6e3onacHocTn | y4ebHO-Hay4Has ©e3onacHoOCTbIO
nutepartypa,
cpeacrtea
MacCOBOM
nHdopmaunm, cetb
NHTepHeT n
Apyrvie)

Bnarogaps ncnonb3oBaHMlo obpasoBaTenbHbIX TEXHOMNOMMA NPONCXOANT
He TONbKO YOpMUpPOBAHUE pe3ynbTaToB OBy4YeHWA NO AUCUUMINHE, HO U
dopmmpoBaHMe obLLNX KOMNETEHUWIA, onpeaeneHHbIX Ang Bcex npodeccum n
cneuunanbHocTten o PIrOC Cl10.

OOwme KomMneTeHUun:

cnocobcCeTByHOT
obecneynBaoLLnX

dopMMpPOBaHUIO

mMeTanpegmMmeTHbIX
rOTOBHOCTb CTyAeHTa MNpoAYyKTUBHO JencteoBaTb B

pe3ynbTaToB,
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pPasnnYHbIX XKU3HEHHbIX 1 NPOGECCUOHANBbHbBIX CUTYaLMsX

NO3BONAT MNPOLAYKTUBHO [OEWNCTBOBATb B Pa3fUYHbIX XU3HEHHbIX W
NpodEeCCNOHANbHbIX CUTYaUUsIX;

OPMUPYIOTCA TONBLKO Yepes AeATEeNbHOCTHbLIN NOAXOA;

SABMNAIOTCA CaMOCTOSITESIbHLIM  Pe3yribTaTOM  OCBOEHUS
npodeccmnoHanbHbIX 0bpasoBaTenbHbIX nporpamm Cl10.

B aucuunnunHe uenecoobpasHo BblbMpaTb Takume obpasoBaTenbHble

OCHOBHbIX

TEXHOMNOrMM, KOTOpble  OMNTUMAarbHbLIM 0O0Opa3oM  MNO3BOMAAT  OOCTUYb
3annaHMpoBaHHbIX pes3ynbTaTtoB 00y4yeHus n chopmupoBatb
COOTBETCTBYIOLLME KOMNETeHUMN (Tabn. 9).
Tabnuua 9. CornacoBaHue pesynbTaToB 06yyeHus,
KOMMeTeHUMn N obpasoBaTesibHbIX TEXHOSTOMN
PesynbTar NMpocdeccnoHanbHble | Ob6pa3oBaTenbH O6wue
obGyyeHus KOMMeTeHunun ble TEXHONIOrMMU | KOMNeTeHUu
]
WNccnepoBaTtb 19.02.12 TexHonorusa TexHonorus OK 01
KayeCTBEHHbIE NPOAYKTOB NUTAHUSA OnbITHO- OK 02
peakumnm YXMBOTHOIO akcnepumeHTanbH | OK 04
OpraHnyecKmnx NPOUCXOXOEHUS oun paboTbl OK 07
coelMHEeHUN MK 2.3. lNpounssoanTb NHdopmaumMoHHo-
OTAEeNbHbIX nabopaTopHble KOMMYHUKaTUBHbI
Kraccos nccnegoBaHNs KavyecTBa | € TEXHOMNOMmn
n 6e3onacHocTn TexHonornm
nonydgadpnkaToB U KOJINEKTUBHOIO
rOTOBbIX NPOAYKTOB B B3anMOLEeNCTBUSA
npouecce Npon3BoacTBa
MOMOYHOM NPOAYKL MM

Mpn mncnonb3oBaHUM TakuUX MOAXOO0B K WMHTEHcudukauum y4debHoro
npouecca na nepBoe MeCTO BbIXOAUT He MHEOPMUPOBAHHOCTb CTyAEHTa, a
ero ymeHue pewatb y4ebHble 1 npodeccuoHanbHble 3agayn, nNponcxouT
yBENMYEHNE MPAKTUKO-OPUEHTUPOBAHHOM COCTaBnsawWen B  y4ebOHOM
npouecce, U3MeHsieTca popma opraHmsaumm ydebHbIX 3aHATUA U CTYOEHT
CTaHOBUTCS aKTUBHbIM Y4aCTHMKOM COOCTBEHHOIO pa3BUTUS.
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3.2. Yyer npocdeccMoHanHOU HanpaBnNeHHOCTH B
obLeobpa3oBaTenbHON NOAFOTOBKE NO XUMUMN

[MpoekTupoBaHue pesynbTaToB O0y4YeHMst MO AUCUUNIMHAM OCHOBHOM
npodpeccuoHanbHon obpasoBaTesibHOM NPOrpaMmbl OCYLLECTBASIETCA MyTEM
nocrnegoBaTenbHoro nepexoga ot TpedosaHnn ®rOC CI1O k onpeneneHunio
npeaMeTHbIX pe3ynbTatoB obyyeHna No pasgenam M TeMam  Kaxaow
ancumnninHel. PopMmmpoBaHMe KOMMETEHUMN OCYLLECTBRASETCA B oOpaTHOM
nopsiake: KoMneTeHumn y oby4darowmxca hopMUPYHOTCS B XOO4E OCBOEHUS
ONCUUNINH obpasoBaTtenbLHOM nporpamMmeil. CdopmupoBaHHOCTb
KOMMETEHUNA MOXET ObiTb OUEeHEeHa Mo Mepe OOCTUMXKEHUS pesynbTaToB
00y4eHus Ha ypoBHE OTAENbHbIX AUCUMUMINH, COOTHECEHHbIX C KOHKPETHOM
KOMMeTeHumen.

Korga npoektupyeTcs ocHoBHasi npodeccuoHarnbHass obpasoBaTesnbHas
nporpamma Ha 6ase ocHoBHOroO obuwero ob6pa3oBaHus, TO OHa
paspabaTtbiBaeTca Ha OCHoBe TpeboBaHUN ABYX CTaHAAPTOB: doeaeparibHOro
rocygapcTBeHHoro obpasoBaTenbHOro craHgapTa cpegHero  obuiero
obpasoBaHua n PIrOC cpegHero npodeccnoHanbHoro obpasosanust. 13 atoro
dakTa BbiTEKAEeT HEOH6XOAMMOCTb COrnacoBaHuUs AeUCTBUIN npenogaBaTtenemn
n metoguctoB npu npoektmposaHun OlMOI [2]. PaspaboTtka pommkHa
OCYLLECTBMNATLCA KOMaHAOMW, BKIKOYAOLEN creunanmncToB-pa3paboTynkos no
BCEM npodeccuoHanbHbiM - moaynam  (MM) v guncumnnuHam, BKoYas
obuieobpasoBaTenbHble. [lpy  TakoM  NPOEKTUPOBaHUM  pesynbTar,
chopMmnpoBaHHbIN B MpoOUECCe U3YyYeHUst OrnpedeneHHblXx TeMm B
obueobpasoBaTenbHon aucuunnumHe (1  Kypc), cTaHeT OCHoBOW [Ond
doopmMmnpoBaHust NPodeCCUOHaNbHOM KOMNETEHLMN.

B 10 Tabnuue npuBedeH npumep CBA3N pesynbTaToB 00yYeHus
obLeobpasoBaTenbHbIX AUCLUUNINH C NpodecCrnoHanbHbIMN KOMMETEHLMAMU
n3 ®roc Crio.
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Tabnuua 10. B3anmocsaAsb pesynbTaTtoB 00y4YeHus
MO XMMUK C NPOPeCcCMoHanbHbIMU KOMNETEHUNAMM

PesynbTar
obyyeHus

Tema

®rocC Crno wm K

WNcecnepoBaTb
XUMWYECKUI COCTaB
NPOAYKTOB NUTAHUSA

XUMNYECKUM
KOHTPOJb KayecTBa
NPOAYKTOB
nUTaHus

19.02.11 TexHonorusa
NPOAYKTOB NMUTaHUA U3
pPacTUTENbHOro Cbipbs
MK 3.2. NposoanTb
nabopaTtopHble
nccrnenoBaHNA KadecTsa
1N ©6e30NacHOCTU CbIpbS,
nonydgabpukaToB u
roToBOM NPOAYKLMN B
npouecce NpoM3BOACTBa
NPOAYKTOB NUTaHUS U3
pacTUTENBbHOIO Cblpbs

[MpoBoanTb
XUMUYECKUI aHanus3
npo6 NoyBbl

XUMMYeckmnm
aHanua npob
NMOYBbI

35.02.12 CapoBo-
napkoBoe u
nasawadTHoe
CTPOUTENbLCTBO
MK 2.2.
KoHTponupoBaTb
npoLuecchbl pasBuUTuS
ApeBECHO-
KyCTapHMKOBOW,
LLBETOYHO-
AeKopaTUBHOM
pacTUTENBbHOCTU U
ra3oHHbIX TPaB B
NMUTOMHMKaX U
LBETOYHbIX XO35NCTBaX

NccnepoBaTtb
KayeCTBEHHblE
peakumm
OpraHn4Yeckmnx
coegnHeHnmn
OTAENbHbIX KITaccoB

Pacno3HaBaHue
OpraHn4Yeckmx
BELLECTB
OTAENbHbIX
KNnaccoB C
NCNOMNb30BaHNEM

19.02.12 TexHonorusA
NPOAYKTOB NUTAHUSA
XXUBOTHOIO
NPOUCXOXAEeHUS

MK 2.3. lNponssogunTtb
nabopaTopHble
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Ne PesynkTar Tema ®rocC CMo u MK
n/n oby4yeHus
Ka4yeCTBEHHbIX nccrnegoBaHna KavyecTsa
peakummn n 6e3onacHoCTun
nonycgabpukaTos u
roToBbIX NPOAYKTOB B
npoLiecce Npom3BoaCTBa
MOJMOYHOM NPOAYKL MU

4 | Pasnunyatb uctuHHble | iccneposaHue 43.01.09 Noeap,
pacTBopbl, CBOWCTB KoHauTep
KonnougHbole ANCNEepPCHbIX MK 5.2. OcyLecTBnsaTb
pacTBopbI 1 cucTeM gns nx NpUroToBIieHME n
rpyboauncnepcHole naeHTudnKaummn NoAroTOBKY K
CUCTEMbI Ha OCHOBE MCMNOSb30BaHUIO
XUMUYECKOro OTAENOYHbIX
SKCnepuMeHTa nonycgabpukaTtoB ong

XNnebobynoyHbIX,
MYYHbIX KOHOUTEPCKNX
n3genumn

5 | OueHuBaTtb Xnmus B ObITy 1 27.02.07 YnpaBneHue
nocneacTeus NPON3BOACTBEHHOW | KA4Y€CTBOM
ObITOBON U OeATesNIbHOCTU npoAayKuum,
NpPOV3BOACTBEHHOW YyesioBeka npowueccos
JeAaTenbHOCTU MK 1.3. MNMpumeHaTb
YyerioBeka C nNo3numm MeTonbl N cpeacTea
SKOJSI0rn4yeckom TEXHUYECKOro KOHTPOS,
6esonacHocTu COrflacHo aTanam

TEXHONOrMYeCcKoro
npoLiecca Npon3BoacTBa
npoaykumm (pabor,
ycnyr) (no otpacnsam)

6 | YcraHaBnuBaTtb Pdusunko- 23.02.07 TexHn4yeckoe
3aBMCUMMOCTb XNMUYeckmne obcnyxuBaHue n
PU3NKO-XMMUYECKMX | CBOMCTBA PEeMOHT ABUraTerneu,
CBOWCTB HeopraHn4Yeckmnx CUCTEM U arperaToB
HeopraHM4eCcKnx BELLECTB aBTOMOOMUNen
BELLEeCcTB OT MK 2.2. OcywecTBnatb
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Ne PesynkTar Tema ®rocC CMo u MK
n/n oby4yeHus

CTPOEHNA aTOMOB U TexHun4yeckoe

MONeKyn, a Takke obcnyxuBaHue

TMNa 9NeKkTpoobopyaoBaHUs

Kpuctannnyeckom N 9NEKTPOHHbIX CUCTEM

peLleTKn aBTOMOGUMNEN cornacHo
TEXHOSIOMMYECcKom
AOKyMeHTauum

7 | CocTtaBnsatb peakumn | Tunbl xummudeckux | 08.02.01

coeaNHEHuns, peakuum CtpoutenbCcTBO U

pasnoXeHus, aKcnnyataumsa 3aaHum

obmeHa, 3ameLlleHns, M COOpPYXEHUMN

OKUCTUTENbHO- K 6.3. Co3ganne

BOCCTaHOBUTESIbHbIE yCrnoBun ans

peakumn n peakuum B6e3onacHoro xpaHeHus

KomnriekcoobpasoBa N COXPaHHOCTU

HWA (Ha Npumepe CKnagupyemblx

rMMOPOKCOKOMIMIIEKCOB CTPOUTENBbHbIX

antoOMUHUS U UUHKA) C MaTepuanos u

yyacTtunem obopynoBaHus 6e3

HeopraHn4eckmx notepu

BELLeCTB SKCnslyaTaunoHHbIX
CBOWCTB

8 | Pasnnyatb uctnHHuble | ccneposaHune 21.02.02 bypeHue

pacTBOp.I, CBOMCTB HedpTAHbIX U ra3oBbIX

KOSINouaHble ANCNepCHbIX CKBaXXWH

pacTBOpPbI U cucTem ans ux MK 1.3. Pewatb

rpyboauncnepcHoble noeHTndurKkauum TexHu4Yeckue 3agayu rno

CUCTEMbI Ha OCHOBE npegnoTBpaLLeHnio 1

XUMUYECKOro nukBngaUum

aKCnepumeHTa OCIMOXHEHUN U
aBapUNHbLIX CUTyaLnn

B neson uyactu Tabnuubl npeacTaBneH pes3ynbTar  00ydeHust
obLeobpa3oBaTenbHOM AUCUMNIUHBI U Tema, B KOTOPOW 3TOT pesyrnbTar
dopmupyeTcs, a B npaBoM 4YacTu — npodeccuoHarnbHasi KOMMNeTeHLMs
onpeaeneHHoro deaepanbHOro  rocydapCTBEHHOro  0obpas3oBaTenbHOro
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cTaHgapTa, C KOTOpPOM €eCTb MPEEeMCTBEHHOCTb. Takum obpasom
NPOAEMOHCTPUPOBaH nogxon K YCTaHOBJIEHUIO B3anUMOCBSI3U
obpasoBaTtenbHbIX pe3ynbTatoB o0b6lieobpasoBaTtenbHON  AUCUMNNIMHBL C
ancumnnuHamm obuienpodeccnoHanbHoOro U NpogeccnoHanbHOro LIMKNoB,
KOTOPbIA MOXET MNPUMEHATLCA NPU NPOEKTUPOBaAHMM NPOdECCUOHANbHbIX
obpasoBaTenbHbIX nporpamm. CdopmupoBaHHbIe B pamMKax
obLieobpasoBaTenbHOW ONCUMNIIMHBI pe3ynbTaTbl 06y4yeHnsa aBnaTca 6ason
onsa  opMuMpoBaHus  NpopeccuoHanbHbIX  KOMNEeTeHUunW U1 ganee
COBEPLUEHCTBYOTCS B Npouecce MexamcumniiMHapHoro B3anMoencTBus.

[MpoheccmnonanbHaa HanpaBfeHHOCTb AUCUMUNIMHBL  NpegnonaraeT
«BbIXOoO» CTygeHTa 3a paMkm Yyy4ebHOro npouecca, B MNPOCTPAHCTBO
npodeccnmoHansHOM UnNn couuanbHOM npakTukK [11], 4TO B KOHEYHOM cYyeTe
no3BongeT:

— pa3BUTb MOTMBAUMIO K MO3HAHUIO OKPYXaloLero Mupa, OCBOEHUHO
COLMOKYJSTbTYPHOU Cpeapbl;

— aKTyanuampoBaTb NpegMeTHble 3HaHNSA C LEeNbo peLleHnsa IMYHOCTHO-
N NpodeccrnoHanbHO-3Ha4YMMbIX NPobemM Ha AesaTeNIbHOCTHON OCHOBE.

B ecTecTBeHHOHay4yHbIX guCUMNAMHAX BO3MOXHbI 2 chnocoba
npodgeccnoHanusaumn. B nepsom cnocobe npu MNPOEKTUPOBAHUN Kypca
BblOenseTca NpuKNagHoM Moayrfb MNO4  KOHKPETHYH Npodeccuo  unm
crneumnanbHOCTb U B NpoLiecce ero naydeHus popmMmpyroTca onpenerneHHble
ymMeHust / HaBblku, BOCTpebOBaHHble B 0Oyayuen npodeccruoHanbHom
peatenbHocTW. pu BTOpoM cnocobe npodunbHoe copepXaHue npoxoauT
CKBO3HbIM 00pa3oM B pasnu4HbIX pasgenax u Temax AUCUMNIAUHLI. Takou
noaxon peanusyetcsd  4epe3  MPaKTUKO-OPUEHTUPOBAHHbLIE  3a[aHus,
nabopaTtopHble paboTbl U y4ebHO-nccnegoBaTenbCKNe NPOeKThI.

B xummum B KayecTBe OCHOBHOro noaxoda K npodpeccuoHanmnsaumm
peannu3oBaH MOAXOA4 Ha OCHOBE BblOENEHUA MPUKNagHOro  Moayns
«MccnegoBaHme n xummnyecknin aHanma o6 bekToB TexHocdepbl / Brocdepb!y.
B npuknagHom moayne oTpaxarTcs 0COOEHHOCTU MPUMEHEHUS XUMUYECKUX
3HaHu |/ ymeHuin / HaBbIkOB B Byayuien npodeccMoHanbHON AeATerbHOCTU
obyvarowmxca. CogepxaHne QaHHOrO MOAYNS OnpenensieTcss ¢ y4eTom
cneumanbHocTn / npodeccun obydvarowmxca W npegnonaraeTr Aea
BapuaTUBHbIX pasgena.

[na npodgeccuit u cneynanbHOCTEN, rae 06 beKTOM NpodeccnoHanbHOM
OEATENbHOCTU BbINMYCKHUKOB SIBISIOTCA XMBbIE€ OpraHvM3Mbl, npeafaraetcd
pa3gen 9.1. «MccnegoBaHmne U XMMUYECKNIn aHann3 o6bekToB brnocdepbly, B
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Xo4e U3ydeHUa  KOToporo  opmupyeTcss YMEHUME WHTepnpeTupoBaTtb
XUMUYECKME NpoLecchl N siBNeHnsa B bnocdepe.

[ns atoro pasgena coopMynMpoBaHbl criegyolne pesynbraThl:

9.1.1. BbINonHATL NOSHBIN LMK 3KCNEPUMEHTAsIbHOro nUccregoBaHna C
cobniogeHnem npasun  GesonacHoro oOpalleHuss ¢ BewecTtBamum U
nabopaTopHbiM 060pya0BaHMNEM.

9.1.2. iccnepgoBaTtb XMMUYECKUIA cOCTaB Npob BOAbI.

9.1.3. UccnepoBaTtb XMMUYECKUA COCTaB MPOLYKTOB NMUTaHUA.

9.1.4. ccnepgoBaTb XMMUYECKUI cocTaB Npob NoyBkbl.

9.1.5. NccnegoBaTb XMMUYECKMA COCTaB OOBEKTOB 6Ouocdepbl Ha
npumMmepe nNpoayKToB NUTaHWUSA, BOAbl 1 NOYBbI.

AHanornyHo gnsa pasgena 9.2. «MccnegoBaHne U XMMMYeCKUN aHanus
00bekToB TexXHocepbl», rae 06bLEKTOM NPodecCuoHanbHOW AeATEeNnbHOCTHU
BbIMYCKHUKOB  SABSIAIIOTCA  HEXVBble OpraHu3mbl, WMEEeM COBOKYMHOCTb
cnegyrLwmnx pesynbLTaToB:

9.2.1. BbINonHATL NOMHbIN LMKN 3KCNEPUMEHTAarIbHOro UccrneaoBaHns ¢
cobntogeHnem npaBun  6e3onacHoro obpalleHuss ¢ BewectBamun U
nabopaTtopHbiM 060pygOBaHMEM.

9.2.2. iccnepgoBaTb XMMUYECKUI COCTaB NpPob TEXHMYECKOWN BOAbI.

9.2.3. NccnepoBaTthb coaepXaHue Yrnekncnoro ra3a B BO3ayxe.

9.24. WccnegoBaTb XMMWUYECKMA cocTaB npob maTepunanos
CTPOUTENBbHO-pEeCcTaBpaUNOHHON OEATENBHOCTU U AM3anHa.

9.2.5. NccnepoBaTtb XMMUMYECKMA COCTaB OOBLEKTOB TexHocdepbl Ha
npuMmepe TEXHUYECKOW BOAblI U MaTepuanoB CTPOUTENbLHO-PecTaBpaLMOHHOMN
OEeATEeNnbHOCTU U An3anHa.

[MpeonoxeHHass B NPOUNbHBLIX MOAYMsAX TemaTuka nabopaTopHbIX
paboT n y4ebHO-nccnegoBaTenbCKUX MPOEKTOB MOXET OblTb NepecMoTpeHa
npenogasaTtenem Cc y4eToM npodeccun / cneymnanbHOCTN 0ByYatoLLMXCS.

Btopon cnocob6 npodeccuoHanmsauum oOcHoBaH Ha nogbdope
ColepXXaHus ornpefesrieHHbIX TUMNOB 3afaHui. [NpakTMKo-OpueHTUPOBAHHbIE
3aJaHuns BKITOYAOT MHPOPMALMIO «U3 XXU3HUY» N HanpaBneHbl HA BbiSIBIEHNE
3HaHM  CTygeHTOB 00  OKpyXawlwem Mupe, Ha  YCTaHOBIEHMEe
MeXnpeamMeTHbIX cBs3en. CTydeHTbl He TOMbKO pewarwT  fIMYHOCTHO-
3HauyMMmble nNpobnembl C MCNOMb30BaHMEM MPEAMETHbIX 3HAHUW, HO W
OCBanBaKOT 3fIEMEHTbI OOLLINX KOMMNETEHLM.

[MpaKkTUKO-OpMEHTUPOBAHHbIE 3a4aHNsA AOBOSTbHO LLUMPOKO MPUMEHSIOTCA
npenogaBaTensMn €CTECTBEHHOHAYYHbIX OUCUMMNWH, MNPUMEPLI  TakmUx
3agaHMn nerko Hamtu B cetn WHTepHeT n paspabotaTtb Ha MECTHOM
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permoHanbHOM MaTepuane. Hwke npuBedeHbl MpuUMepbl  MPaKTUKO-
OPUEHTUPOBAHHbLIX 3a4aHNN:

Mpumep Ne 1

Tun 3agaHunA: pacyeTHoe

MexaucumnnuHapHas cBA3b: 6MONOrusa, 3KosIorus, UCTopus

CBa3sb ¢ npoceccuamu: 54.00.00.

KpynHenwmnin dpaHuyscknin xumMmnk AHTyaH-JlopaH JlaByasbe (1743-
1794) nocBATUN CBOKO OUNIIOMHYK paboTy nccnegoBaHWo cocTasa runca u
anebacTtpa, KOTopble [0 CUX MOp LUMPOKO UCMONb3YKTCA B CTPOUTENBCTBE,
N3roTOBIIEHUN KOMWIA CKYNbNTYP, a Takke ANs OUKCUPYIOLLMX MOBA30K Npu
nepenomax. B  vacTtHocTn, JlaByasbe onpegenan  cogep)kaHue
KpUCTannm3aunoHHON BoAbl B 3TUX COSISIX.

Paccuntante maccy Boabl, cogepxatuytocs B 100 r kpuctannoryugpara
cynbdaTta Kanbuua coctaBa: a) CaS04*2H20 (runc); 6) 2CaS04*H20
(anebactp).

Mpumep Ne 2

Twun 3apaHunA: aKcnepuMeHTanbLHO-TeopeTU4ecKoe?

MexaucumnnuHapHasa cBA3b: buonorus, pusmka

CBsa3b ¢ npoceccuamu: 32.00.00, 33.00.00, 34.00.00, 35.00.00.

NHdopmauma-nogckaska

B cepegovHe mapta, T.e. 3a Mecsu OO MoceBa, HAa4YMHAKOT FOTOBUTb
cemeHa orypuoB. Mx noaselumBatoT ansa nporpeBaHnsa Hag 6atapeen. 3atem
Ha 10 MuH. nomewlatoT B pacTtBop nosapeHHon conu NaCl ¢ maccoBown gonen
0,05 nnn 5%. [1ns noceBa oT6MpaoT NULWb NOTOHYBLUNE CEMEHA, BCMbIBLUME
BblbpackiBatoT. ObpaboTka pacTBOPOM COMM HE TOMbKO nomoraeT otobpartb
NOJSIHOLIEHHbIE CEeMeHa, HO M yaansieT C UX MOBEPXHOCTU BO3byauTenen
3abonesaHun.

3apgaHue

BbinonHute pacyetbl 1 npurotosbTe 100 Mn Takoro pacteopa.

[MpodheccmnonanbHaa HanpaBfeHHOCTb AUCUMMNNNHBI  obecrneymBaeT
NMPUMEHMMOCTb  MOSflydaeMblX  3HAaHUA U YMEHUW B npouecce
npodyeccrnoHanbHOM NOArOTOBKM U MO3BOMAET NPOAEMOHCTPUPOBATL CNOCOObI
NMPUMEHEHNA Ha MpaKkTuKe 3HaHWA U3y4aeMblX OCHOB HayK, BIUSHWE Ha

2 3a71aHye COCTaBJIEHO HAa OCHOBE 3aJa4M, NpeUIoKeHHOH B pabore AHkymeBoi H.I1.
https://multiurok.ru/files/sbornik-probliemnykh-praktiko-oriientirovannykh-za.html.
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pasBUTUE TEXHUKNU N TEXHONOrMm, Ha 3adpeKkTUBHOCTb MPON3BOACTBEHHOM
OeaTenbHOCTN crieynanucra.

OpraHusauusi oby4yeHuns ¢ yueTtoMm npodeccnoHanbHOW HanpaBneHHOCTH
noBbILLAeT MOTUBaLMIO OBy4atoLwmxcs u obecrneumBaeT onepexarLmin BXoa B
npodpeccuto/cneymanbHOCTb.

3.3. OpraHu3auusa nosHaBaTesfibHOM AEATEeNIbHOCTA C UCMOJSfIb30BaHUEM
TEeXHONOrM1M ANCTaHLMOHHOIO U 3JIEKTPOHHOIro o6y4yeHus

CmellaHHOe oby4veHne aABNsieTCA OAHOW M3 NepPCnekTUBHbLIX Mogeneu
31IEKTPOHHOro 00y4YeHNa U aKTUBHO pa3BuBaeTCcH B y4ebHbIX 3aBeaeHusx PO
Ha npoTsbkeHun nocnegHux 10 net. MNog cmewaHHbIM 00y4veHuem (blended
learning, hybrid learning) noHumaeTca mogens obyyeHusi, NOCTPOeHHAA Ha
OCHOBE MHTErpaumm v B3aMMHOMO OOMOSMMHEHNSA TEXHOSIOMMN TPaguUMOHHOIO
ayauTOPHOrO M 3NeKTPOHHOro oby4veHus. Opyrmmu crnosamu, CMeLL@HHOE
oby4yeHune CTPoOUTCH Ha OCHOBE COYETaHUS OYHbIX (B ayAUTOPUN) N OHMaKnH (B
9NIEKTPOHHOM  cpede) nepuogoB  B3aUMOLEWNCTBUST  CTYOEHTOB  C
npenogaeatenem, y4ebHbIMM MaTepmanamMmm n gpyr ¢ Apyrom.

M0 MHEHMIO cneunanucToB, MOAESb CMellaHHoro obyyeHus obnagaet
HanbonbWKMM NoTeHuManom B 06racTyM NOBLILEHUA KayecTBa ODYy4YeHUs U
MHTeHcudmKauumm y4ebHoro npouecca. B HacToslwee BpeMs MMEHHO OaHHas
MOJerb OKa3blBaeT 3HAaYMTENbHOE BIUSHWE Ha TpaHCcOopMaLnio NoaAX040B K
oOy4yeHNio U npenogaBaHUIO: MEHSS! BEKTOP C MacCUMBHOrO obyyeHust Ha
aKTUBHOE, 4TO MNO3BONSET fydlwe TroTOBUTb CTYAEHTOB K Oyayuien
npodeccrMoHanbHON OeATeNbHOCTU 3a cdeT rnyboKoro MorpyxXeHns B
MaTtepuan gucuunnnuuel [6,7,8,9,10].

B cmewaHHOM 06yyeHUM ayauTOPHYIO W 3MEKTPOHHYH KOMMOHEHTHI
MOXHO YepefoBaTb pasHbiMU cnocobamu BCneacTBue Yero noslyvatb pasHble
MOAENM CMelwaHHoro obydeHus. [log 3neKTPOHHOW KOMMOHEHTOM B
CMeLlaHHOM 06y4YyeHM MOHNUMAETCS ANEKTPOHHbIN KypC.

ONEKTPOHHbIN KYpC — CIOXHbIN obpasoBaTenbHbI NPOAYKT, KOTOPbIN
NO3BONSIET BOCNPOU3BOAUTL MHOrOMEpHOE obpasoBaTenibHOEe NPOCTPAHCTBO
B 3MEKTPOHHOM MHAOPMaLMOHHO-O06pa3oBaTenbLHOM cpeae u npeacraBnsieT
cobon ueneHanpaBneHHyo (obecnevnBalroLLyto OOCTMXKEHME KOHKPETHbIX
pes3ynbTatoB M OopMUpoOBaHNE MpPeayCMOTPEHHbIX obpa3oBaTeSibHbIMU
nporpaMmmamMn BbICLLEro o00pa3oBaHWA KOMMETEHUMA) W OnpeaeneHHbIM
00pa3om CTPYKTYpPUPOBaHHY COBOKYMHOCTb BMAOB, OPM U CPeaCcTB y4ebHom
aeatenbHocTU. Ona pa3paboTkm U MCNOSIb30BaHUS 3SIEKTPOHHBIX KypCoB
MCNOMb3YKTCA CUCTEMbI YynpasneHus obydyeHvem wunu LMS (learning
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management systems). OgHon 13 Hambornee pacnpocTpaHeHHbiX LMS B
obpasoBaTtenbHbIX ydpexgeHnax PO aenaetca LMS Moodle [5].

CyLLeCTBEHHbIMW XapaKkTepuUCTUKaMM 3NIEKTPOHHOIO Kypca siBAATCS:

- 3PP EKTMBHOE ynpaBfieHne CaMOCTOATENbHOW paboTon CTYOEHTOB B
SNIEKTPOHHOM cpefe C Luenbo (OPMUPOBAHUSA  3ansiaHUPOBaAHHbLIX MO
OANCUMNNNNHE pe3ynbTaToB 00y4YeHUs;

— OKa3aHMe MOTMBALMOHHOIO BO34ENCTBUA Ha 00yYatoLLNXCS;

— HanorsHeHne npovecca 06y4eHUs1 TINYHOCTHBIM CMbICSIOM.

PaccmoTpym OBe KknwoyeBble cTpatermm peanusauum  ydebHoro
npouecca nNo MoAenuM CMellaHHOro obydeHus, Mo3BONSAKLWME MOBLICUTb
9P EKTMBHOCTL Y4ebHOro npouecca No AUCUUNNHE:

1) opraHuMsauuss 1 ynpaBrieHMe  CaMOCTOsTeNnbHOWn  paboTou
obyyaroLwmxca Ha base 3feKTPOHHOIo Kypca;

2) VHTEHcuduMKauma yd4ebHOro npouecca MO  AUCUMNNNMHE  C
NCMNONb30BaHNEM TEXHOSIOMMU «NEPEBEPHYTHIN Kracey.

3.3.1. OpraHusaumsa w ynpaBfieHUe CcamMoOCTOsiTeNibHOM paboTown
oby4arowmxca Ha 6a3e INEKTPOHHOro Kypca

TpaavuMOHHO B 9NEKTPOHHOM Kypce pa3MeLlaroTCa CTPYKTYpUpOBaHHbIE
no pasgenam wn TemaMm y4debHble MaTepuansl W 3adaHus  Ons
camocToATesNlbHOW paboTbl, opraHn3yeTcsa TeCcTUpoBaHWE NO TEOPETUYECKUM
MaTtepuanam, OCYLLUECTBASETCA MoarotoBka K nadopaTtopHbiM paboTtam,
NPOBOOATCS KOHCYIbTaLMN, OPraHN3yeTCsa TEKYLLNN KOHTPOSTb N0 ANCUMNMNNINHE
UNu, Hanpumep, peanuaylTcs OTAeSbHble 3Tanbl MNPOEKTHOW paboThl
oOyvarowmxcsa. bonbluoe 3HayYeHue AN MOTMBAUMOHHOIMO BO3AEWCTBUS Ha
obyvyalolmxca MMeT  ueneHanpaBfeHHO OpraHU3oBaHHble  YCroBUA
pedriekcun 1 camopedoriekcumM  CTYOeHTOB, a TaKkkKe HenpepbiBHOe
dopmMupytoLLiee oueHMBaHE NO OUCUMUNIIMHE.

NHCTPYMEHTbLI COBPEMEHHbLIX CUCTEM ynpaBrieHnst 06y4yeHnem NO3BONSAOT
peanu3oBaTtb 3 BMAa camocTosiTenbHon paboTel ctyaeHToB (CPC):

- penpoayktmeHasa pabota peanuayetcs vepes pasmelieHune y4yebHbIxX
mMaTepuanos B MyrnbTumeana popmare (TEKCTOBbIW, ayano-, BUOEOKOHTEHT),
BCTPOEHHOE B Martepuarnbl TECTMPOBaHME, 3NEeMEHTbl camopeqnekCun u
pasnuyHble MHTEPaKTUBHbIE 3aaHuS;

- Mo3HaBaTesibHO-NouckoBas paboTta MoxeT OblTb peanus3oBaHa C
NMOMOLLbIO aKTUBHbIX MeTogoB ob6yyeHusi. Hanpumep, nytem opraHusauum
roynnoBon  pabotbl  obyyarowmxcs, HanpaBfNeHHONW Ha  pelleHue
CUTYaLMOHHbIX, NPaKTU4YeCKMX 3agad, NOAroTOBKY Npe3eHTauum n gap.;
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- TBOpYeckas paboTa MoOXeT OblTb peanuMsoBaHa 4Yepe3 3feMeHThb
B3aMMHOro 0O6y4yeHns — KNHYEeBOM KOMIMOHEHT 3SIEKTPOHHOrO 0by4eHus,
OCHOBaHHbIN Ha B3aMMHOWM NPOBEpKe CTyaAeHTaMn paboT apyr gpyra.

Peanusaunsa n ynpaeneHne CPC B anekTpoHHOW cpefne npegnonaraet
KOMMMEKC MepOonpuATUA, 3akmo4valrowmnincs B MaHMPOBaHUKM, KOHTPOSE W
onepaTUBHOM KOPPEKTUPOBKE paboTbl CTYLEHTOB Ha KaXX4OM ee aTane:

- nNnaHupoBaHWe coaepXaHums N obbema CaMOCTOATENIbHOM paboThl
3aknoyaetca B paspaboTaHHOM WM pasMeLleHHOM B 3EKTPOHHOM Kypce
cucteme 3agaHun,

- KaneHgapHoe nfiaHMpoBaHME CaMOCTOSTENbHOM paboTbl COCTOUT B
YCTaHOBIIEHNN CPOKOB Hayana v 3aBepLUEHUs BbIMONHEHUS 3a4aHUN;

- nNraHupoBaHWE CUCTEMbl OUEHMBAHUSA HanpaBfieHO Ha BKOYEHME
BCEX 3anflaHUPOBaHHbIX OLEHOYHbIX MEPOMNPUATUA B  PEUTUHr-NNaH
OANCUUNINHBI;

- opraHusaumoHHo-meToamndeckoe obecnedeHne CPC 3aknwo4daeTtcsa B
pa3paboTke W pasMeweHUn B ONEKTPOHHOM Kypce WHCTPYKUMA no
BbINOSTHEHUIO 3a4aHun, TpeboBaHMN K BbINOMHEHUIO U OdPOPMIIEHU0 paboT,
KpUTEPUEB OLIEHMBaHWUA 3afaHun npenogasaTenemM (a B crydae B3anMHOW
NPOBEPKM W CTyAeHTamMu), Hanuyine npuMMepPOB BbIMOSIHEHNA 3aJaHUN,
COCTaBneHne aHannsa TUNNYHbIX OWNBOK U T.4.;

- HacTpoMKa CUCTEMbl OTYETOB U OOpaTHOM CBA3M ANS onepaTUBHOro
ynpasneHus pesynstatamu CPC.

Uepes npepocTtaBneHne Habopa MHCTPYKUMA, UCMNOSIb30BaHME CUCTEMDI
OMNOBELLEHNS U OTCNEXMBAHUS CPOKOB, BO3MOXHOCTEW CaMOMPOBEPKN U
B3aumogenctema C gpyrumu  ctygeHtamm npouecc CPC craHoButcA
npo3padHbiM, HabngaemMblM, a, crnegoBaTenbHO, yNpaBnseMbiM C NO3ULUNA
MHTEHCUBHOCTU N Ka4YecTBa. OSIeKTPOHHAs cpefa (3N1eKTPOHHbIN KypC), B CBOIO
oyepeab, obnagaetr HeobxoAuMMbIM  NOTeHUMAnNoM Ans  peanu3aumm
ONUCaHHbIX OPM CaMOCTOSTENbHOM pPaboTbl, ANA KOHTPONS 3a XOA4O0M
BbIMNOSTHEHUS 3a4aHU N MOHUTOPUHra paboTbl CTYAEHTOB.

B aucuunnnHe «Xumna» 3annaHMpoBaHbl OLEHOYHbIE MEPONPUATUS,
KOTOpble MOryT GbITb peann3oBaHbl Ha 6ase 3MNEeKTPOHHOro Kypca B pamkax
camocTtosaTenbHoM paboTbl. Hanpumep, nwbble TecToBble 3adaHus,
pacyeTHble 3agayn MoOryT ObiTb pasMelleHbl B 9fIeKTPOHHOM Kypce C
PYHKUNAMN aBTOMaTU3MPOBAHHOM NPOBEPKM.

[MoaroToBka Kk nabopaTopHbiM paboTam MOXEeT OCYLLECTBAATbCA B
9NIEKTPOHHOM KypcCe 4epes3 M3ydeHME UHCTPYKUUU MO BbINOSHEHUIO, NpaBui
TEXHUKN ©e30MacHOCTU C MNonyyYyeHMeMm Aonycka K nabopatopHon pabote B
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aBTOMAaTU3NPOBAHHOM peXxmmMe nMpu  YCroBUW MpaBUSibHbIX OTBETOB Ha
NPOBEPOYHbIE BOMPOCHI.

B Teme «Xrvmus B ObITY M B NPON3BOACTBEHHON AEATESNTIbHOCTU YerioBEKa»
CTyOeHTaM npeacTouMT OCYLLUECTBUTb aHanu3 XMMuMyYeckon WuHdopmauuu,
MONYYEHHON W3 WUCTOYHUKOB (HayyHas W YyyeOHO-HaydyHaa nuTepartypa,
cpencrtea maccoBon mMHdopmaumn, cetb VIHTepHeT). B anekTpoHHOM Kypce
MOryT BbITb pa3MeLLeHbl:

- CCbIfIKW Ha pecypcbl, pPeKkoMeHOOBaHHble npernogasaTenem ans
M3ydeHUss M aHanusa, C nocnegywwen opraHusauven obmeHa MHeHUs
HenocpeacTBEHHO B 9NTIEKTPOHHOM KypcCe UM Ha 3aHATUM;

— TEeKCTbl Hay4YHO-MOMYNAPHbIX CTaTen Ond UX U3yHeHUs U BbIMOSTHEHUSA
3alaHnn No UX cogepxaHnto B popme 3anonHeHnsa pasfiMyHoro poga tabnuu,
OTBETOB Ha BOMPOCbI B TECTOBOW (hOpMe, COCTaBfIEHUS MEHTarbHbIX KapT,
NHJOorpadouKm;

— CCbIIKM Ha peKnamHble TeKCTbl NPou3BoauTESNEN ObITOBOM XMMWUM,
KOCMeTUYEeCKUX CpeacTB, NPOAYKTOB MUTAHUS, NeKapCTBEHHbIX CpeacTB Ars
NX KPUTUYECKOro aHanmsa M NOAroTOBKM MWHW-OOKMada Ans obcyxaeHus B
rpynnax Ha 3aHsaTun.

3.3.2. UHTeHCcUuUKaumua yyebHOro npouecca nNo AUCUUNIIUHE C
MCNONIb30BaHMEM TEXHOSIOMMU «NepeBepPHYTbLIN Knaccy

TexHonorns «nepeBepHyYTLIN Knaccy» npeanoniaraeT, 4To oby4vatowmnecs
3HaKOMATCS C HOBbIM y4ebHbIM MaTepmnasniom B 3fIEKTPOHHON cpeae A0 Havana
3aHATMS, a Ha 3aHATUM obCyXXOalT paHee WU3ydeHHble MaTepuans,
npopabaTbiBalOT CrOXHbIE BOMPOCHI, Y4aCTBYKOT B rpynnoBon paboTe,
COBMECTHO BBbIMNOJSTHAKT MPOEKTbl UNN ApYyrne npakTUKO-OpUEeHTUPOBaHHbIE
3aaHus.

TexHonornsa «nepesepHyThbIN Kracc» obecnedynBaeT MHTEHCUAUKaALMIO U
aKkTuBmM3aumo  y4ebHom OedATenbHOCTM No  AUCUMNNMHE  3a CYeT
nepepacnpegeneHns paboTbl Mexay ayauTOPHbIMKM — 3aHATUAMUM U
SNEKTPOHHOM cpefion (ANIEKTPOHHbLIM KYPCOM):

- paboTbl penpoAyKTUBHOIO TMMa NEPEHOCATCH B 3NIEKTPOHHbIN KYPC;

- paboTa Ha 3aHATMM NPOMCXOAUT C WCMONb30BAHMEM aKTUBHbIX
MEeTOoA0B 06y4YeHuUs.

[lepeHOC penpoayKTUBHOW OEATEeNbHOCTU B 3JIEKTPOHHLIM  KYpC
NO3BONSIET BbICBOOOANTL BPEMSI Ha ayAUTOPHbLIX 3aHATUSAX AN YCUNEHUs
B3aUMOLENCTBMUA CTYAEeHTOB C npenogasaTeneM W Opyr ¢ OPYyrom, 4To
NPUBOOUT K MHTEHCUUKauum y4ebHoro npotecca.
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TexHonorma «nepeBepHyTbIA KIAacC» MEHSAET CTPYKTYpPY TpaguLMOHHbIX
yyebHoro npouecca. «[lepeBepHyTbii» Y4ebHbLIN Mpouecc npegnonaraeT
nocrnegoBaTenbHOE YepegoBaHue y4ebHoM OeaTenbHOCTU: «NpeayanTopHas
paboTa— ayamTtopHast paboTa», raoe npegayaMtopHas pabora — 3TO
camocTtosTenbHaa pabota oby4valowmxcs B 9OMNEKTPOHHOM cpede, a
ayamTopHasi paboTta — NpoxoauT B Kracce B CONPOBOXAEHMM NpenogaBaTensi.
C uenbto oTpaboTKM U 3aKkpensieHnsa maTepuana nocrne aygutopHon paboThbl
MOXeT OblTb CHOBa OCYLLECTBMIEH Mepexon B 3eKTPOHHY cpeny. B aTtom
cnyyae «nepeBepHYTbIM  Knacc» npeactaBnseTca B BuAe  UMKNa
«npepaygutopHasa paboTa—aygutopHas paboTa—noctayautopHas paboTtay,
KOTOpPbIA peanu3yeTcd BO B3aMMOCBA3AHHbLIX aygUTOPHOM U 3NEKTPOHHOM
KOMMOHEHTaX.

Hanpumep, TexHoOMorMsa  «nepeBepHyTbIn  Kracc»  MOXeT  ObiTb
peanu3oBaHa B Temax, B KOTOpbIX MpegycMoTpeHa npopaboTka
3HauuTenbHOro obbema npakTUyeckux U nabopaTopHbIX 3afjaHuin  C
npenogaBaTtenem Ha 3aHATUN, TPebyLWNX NpeaBapuUTENbHOIO N3YYeHUs Unn
noBTOpPEHUA Teopun (Tabn. 11).

Tabnuua 11. CueHapuin «nepeBepHyTOro Kracca»

MpenayantopHas AyauTopHast paBoTa MocTtayantopHasa
paboTa paboTa

Tema «®PU3UKO-XMMMYECKNE CBOMCTBA HEOPraHU4YeCK1UX BeLwecTBy
— n3yyeHne TekcTa PelueHue npakTuko- BbinonHeHue
nekunn n npeseHTaumm | OpUeHTUPOBAHHOIO ynpaxHeHun Ha
«MeTannbil. 3agaHus no Teme cocTaBrieHune
HemeTannbl. «3aBUCUMOCTb OU3MKO- | YpaBHEHWUI
dunsumyeckme u XUMUYECKMX CBOUCTB XUMUYECKUX peaKLmin C
XUMUYECKME CBONCTBA. | HEOPraHUYeCKnXx y4yacTmeMm NpoCThbIX U
Cnocobbl nony4yeHus. BeLWeCTB OT CTPOEHUS CITOXHbIX
3HayeHne MeTannoB U | aTOMOB M MOJSIEKyn, a HeopraHM4yecKknx
HeEMeTannoBs B NpUpoAe | TakkKe TMna XMMNUYEeCKOW | BELLLECTB: OKCUO0B
N XU3HEeOEeATENbHOCTU | CBA3UY MeTarnnos,
YyerioBeka n HemeTarnnos u
OpraHM3mMoB» aMdOoTepHbIX
— BbINOSIHEHNE 9IEMEHTOB;
TECTOBbIX 3a4aHui NO HeopraHM4ecKknx
Teme nekumm KMCIOT, OCHOBAHUM U
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(anbTepHaTUBHbIN
BapuaHT: COCTaBneHmne
KOHLIENTyanbHOM KapThbl
MO OCHOBHbIM
NOHATUAM TEMbI)

aMdOoTepHbIX
rMMAOPOKCUAOB,
HeopraHM4ecKnx
conen,
XapaKkTepuayoLmnx nx
CBOWUCTBA

Tema «OcHOBbI NabopaToOpHON NPAKTUKMK
B npodecCnoHarnbHbIX NabopaToprax»

— NU3y4YeHune TekcTa
nexkumm n npeseHTaumm
«OCHOBHbIE
nabopaTopHble
onepauumu.
JTabopatopHoe
obopynoBaHue.
TexHuka 6e3onacHoCTH
N Nnpasuna noBegeHns
B nabopaTtopum».

— BbIMNOSTHEHNE TECTOB
ONs nonyyeHns
aonycka no
TEOpPEeTNYECKON HYacCTu:
— 0 nabopatopHom
nocyae u
obopynoBaHuu;

— O TEXHUKE
Ge3onacHocTh n
npasunax paboTbl
(noBegeHusn) B
nabopartopumn

— 3anosiHeHue XypHana
ans nabopaTopHbIX
NCMbITaHNA

— NoflydeHune gonycka K
NPaKTU4ECKON YacTu
JIP: cobecenoBaHme ¢
npenogasaTenem

— BbIMOSIHEHNE
nadopartopHon paboThbl
«JlabopaTtopHas nocyaa
N XMUYECKMEe
peakTnBbl. OCHOBHbIE
nadopaTtopHble
onepauum.
JTabopaTtopHoe
obopynoBaHue.
TexHunka 6e3onacHoOCTH
n npasuna paboThl
(noBegeHus) B
nabopaTtopuny

— 3anofiHeHne XypHana
Ans nabopaTopHbIX
NCNbITaHUW

— NoaroToBKa oTyeTa
no nadoparopHom
paboTe

— B3auUMHas npoBepka
CTyQeHTamMu OTYETOB

[pyr Apyra

Takke nCnonb3oBaHWE TEXHOMNOMMN «MNepeBEepHYTbLIN Knacc» YMECTHO,
ecnun B y4yebHOM npouecce npeaycMOTpeHa rpynnoBas WM MpOeKTHas
paboTa. B aTOoM crnydae nepeHoc penpoayKTUBHOM paboTbl B 9NEKTPOHHbLIN
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KypCc no3BOMSeT npenogaBaTento Ha ayauTOpPHbIX 3aHATUAX obcyxaaTtb
npobnemHble cuUTyaumn, Kencbl, pasbupatb C 0b6yyaloMMUCH NPaKTUKO-
OPUEHTUPOBAHHbIE 3aJaHNA WU 3aJaHUA  MOBbILIEHHOW  CITIOXHOCTH,
CTUMYIMpPYIOLLINE NO3HaBaTENbHO-NMOUCKOBYIO AeATEeNbHOCTb CTYAEHTOB.

OaHuUM mn3 Knwo4YeBbIX KpuTepueB 3IPPEKTUBHOCTU «MNEepeBEPHYTOro
Knacca» SIBMsieTCA HanmyvMe CBA3U MexXay OesTeNbHOCTbI0, BbINOSTHAEMON B
9MIEKTPOHHOM cpede UM Ha ayauTOPHOM 3aHATUW. YCNOBMEM YyCMEeLHOM
peanusauun CMelaHHOro oby4yeHna C  UCMOfb30BaHUEM  TEXHOMOIMu
«MNepeBepHYTLIN Knaccy» ABMSeTCAd HeobXxoaUMOCTb OpraHmM3auumn normyHoro,
ONTUMAanbLHOMO W LEeNnocTHOro y4yebHOro npouecca B [ABYX cpegax
(3NEKTPOHHOM M ayaAUTOPHOM), YTO TpebyeT cneumanbHOro NPOEKTUPOBaHMS
y4yebHOro npovecca no gucumnsivHe.

AKTUBHbIE MeTOAbl 00y4YeHus

Mcnonb3oBaHMe TEXHOMOMMU «NEepPeBEPHYTbIA Kracc» NpuBOaAMT K
MHTEeHCcUUKauum yyebHom paboTbl No gucumnianHe. 3TO CBA3aAHO C TEM, YTO
nepeHoc oTAenbHbIX BUAOB paboTbl B SNEKTPOHHYK cpefny TpebyeT ux
3aMeLleHns aKTUBHbIMKM (bopmMamMn B3aMMOAENCTBUSA C oOydarolmmMucs B
ayautopumn. AKTUBHOe o0b6yyeHne — yyebHaa [esTenbHOCTb, B KOTOPOW
obyyarLwmncs ydacTtsyeT, NpuM 3TO B3aUMOAEWCTBYA C npenopaBaTenem,
OpYyruMmmn oby4aroLmnMmcs, a He NacCMBHO BOCNPUHUMAET MHOpMaLNIo.

B pamkax aktmBHoro o6y4eHusi MoXeT ObITb OpraHu3oBaHa Kak
nHOMBMAyanbHasi, Tak WU NapHas, rpynnoBasd v gaxe KomaHaHas paboTa
ctygeHtoB. [pynnoBble  mMeToAdbl  oOyveHna  aBnsioTca  Hambonee
BocTpeboBaHHbIMK, Cpean HUX — AOUCKYCCUSA, MO3roBoW LWITypM, Aebarthbl,
pelleHne CUTyauMOHHbIX 3afad, poreBad, [enoBas urpa, B3auMHoOe
obyyeHne. B nornke akTUBHOMoO OBGy4YeHUsI OUCKYCCUS — HEeOTbeMSIEMbIN
3NEMEHT AeATeNbHOCTM 0byyatoLmxcs Ha 3aHsaTn. MeToa MO3roBoro wrypma
NO3BONUT BblpaboTaTb peLLeHUsT COXHbIX U HEOQHO3HAaYHbIX 3ag4ady. [lebathbl
Nno3BoONAT obyyaroLMMCcs HayduTbCs (OpMynMpoBaTb CBOM WMOEU U UX
aprymeHTupoBaTtb. [lpumepom opraHusauum posieBOM Urpbl MOXET CTaTb
ncnonb3oBaHMe npuema «AKBapuym», rae YYaCTHUKWM BbICTyMnalT B ponu
9KCNEepTOB M aHanNUTUKOB NpU peLleHun npobnem nnu 3agau.

Bbibop TOro mnu nMHOro metoda 3aBuUCUT OT NIaHUPYEMBbIX pe3yfibTaToB
KaXXOOro 3aHATMS U OCYyLWecCTBgeTcsa npenogasaTenieM Ha aTtane
npoekTnpoBaHus 3aHATUSA [11]. Kcnonb3oBaHue pasfivyHbIX METOAO0B U
MEeTOANYECKMX MPUEMOB CNOCOBCTBYET (DOPMUPOBAHUIO KaK NIMYHOCTHbIX, TaK
N MeTanpegMeTHbIX (06LWKMX) pe3ynbTaToB, TakMX Kak HaBblKU KOMMYHUKaLNN,
KPUTUYECKOro MbILLMIEHNS, YMEHU paboTaTb B KOMaHAe, YTO B CBOKO ovepeab
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obecneumBaeT hoOpMMPOBaHME OTAESbHbLIX NIEMEHTOB OBLLNX KOMNETEHLNNA,
onpeaeneHHbix ProcC Crio.

AKTUBHOE 0byyeHne TpebyeT YeTKoro noatanHoro nnaHuposaHus. [MNpwu
NOAroTOBKE K aKTUBHOMY OOYy4YeHUI0 HeobxoaMmMo MNOAroTOBUTb CTYAEHTOB,
cchopmmpoBaTth MX OXuAaHWA OT Kypca, 6onble y3HaTb 06 obyyaromxcs,
Mcnonb3oBaTh AOMALUHME 3a4aHus AN NOArOTOBKU K aKTUBHOMY 0ByYeHu o B
ayauTopumn, NoaroToBUTb MHCTPYKLUUKM U METOOMYECKME peKkoMeHaauuun Ans
BbIMOSTHEHUST 3afJaHUM Ha 3aHATUW. AKTMBHOE 0Oy4yeHne MOoXeT ObITb
peanu3oBaHO Kak Npu UCMOfb30BaHUM TEXHOMOIMMMU «NEepPeBEPHYThIA KIaccy,
Tak 1 B paMKax opraHmM3auum TpaanuMOHHbIX ayanTOPHbIX 3aHATUR.

B xumun B KadecTBe akTMBHbIX MeTodoB 0O6yyeHusa npeanaraeTcs
Mcnonb3oBaTb MEeTod B3aMMHOro obyyeHust Ha nekumsix npu O6bsCHEHUM
maTepuana, MeToq rpynnoBor paboTbl Ha MNPaKTUYECKUMX 3aHATUAX MNpU
peLleHnn NPakTUKO-OPUEHTUPOBAHHLIX 3adaHUA UMW BbINOMHEHUM U 3alLUTe
OTAenNbHbIX NabopaTopHbIX paboT, MeToq MO3roBOro LUTYpMa Npu NOCTaHOBKE
npobnembl B paMkax MPOEKTHOro oby4vyeHuda. Takke Ha 3aHATUAX B paMKax
pasgena «Xumusi B npodeccruoHanbHoOn AesTEeNbHOCTU YerioBeKka» MOXEeT
ObITb nNpoBegeHa poreBasi urpa, cCBsi3aHHasi C aHann3oM 3KOSTIOrM4eCcKou
Ge3onacHocTn nocneacTeu ObITOBOM M NPOM3BOACTBEHHOW OEATENbHOCTU
yenoeeka. BapumaHTbl MCNONb30BaHWA aKTUBHbIX MeEToOoB OOydYeHus He
orpaHu4nBaroTCs npuBeaeHHbIMN npumepamm n onpenensaTcs
npenogaesaTeneM CaMOCTOATENbHO, B MNEPBYHD o4yepedb, C Yy4eTOM
pesynbTatoB 0byyeHusa, KoTopble Heobxoammo  cdopmupoBaTb Yy
obyuvatoLmxcs.
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MpunoxeHnune 1

MeToauueckas KapTa no gucuunnuHe «XnmMmus»

Ne (Moaynb/Pasgen/Tema| Pe3ynbTtat 06y4yeHus CopepxxaHue TeMbl OueHOYHbIE MeponpUATUSA OK
| |OcHOoBHOM MOAYyNb
1 |(Paspgen 1. OcHOBbI PopmMmynupoBaTb
CTpOeHUA BelwecTBa 6a3oBble MNOHATUA U
3aKOHbl XMMUM
1.1 |CTpoeHune aTomoB CocTtaBnatb xummyeckne |[CoBpemeHHast mogenb cTpoeHusi|1. Tect «CtpoeHune atomos  |OK 01

XMMUYECKNX 3NIEMEHTOB U
npupoaa XMMnU4ecKom
CBSI3U

doopmMyIibl COeANHEHNI B
COOTBETCTBUU CO
CTENEeHbI OKUCNEHNS
XUMUYECKNX 3N1EMEHTOB,
ncxons U3 BaneHTHOCTU U
3NeKTpooTPULATENBHOCTH

aToma. OnekTpoHHas
KOHMrypaumsi atoma.
Knaccugumkaumnsa xmmmyeckmx
3NIEMEHTOB (S-, p-, d-9NeMeHTHI).
BaneHTHble 3NeKTPOHbI.
BaneHTHOCTb. ONeKkTpoHHas
NpMpoAa XMMUYECKOWN CBA3MW.
OneKTpooTpPMLUATENbHOCTb.
KoBaneHTHas cBA3b, ee
Pa3HOBMAHOCTN N MEeXaHU3Mbl
obpasoBaHus (0OMEHHbIN U
AOHOPHO-aKLeNnTopHbIN). MIoHHas
cBA3b. MeTannunyeckas cBs3b.
BopgopoaHas cBAasb.
MexxmonekynsapHble
B3aUMOOEeNCTBUA.

N3oTonbl, OCHOBHOE U
BO36y>XAEHHOEe COCTOsIHNE

XUMNYECKMX SNTEMEHTOB "
npupoaa XMMMUYECKON CBA3NY.
2. 3apayun Ha cocTaBneHue
XUMNYECKNX DOPMYJT
ABYXaTOMHbIX COEANHEHNI
(okcngos, cynbdunaos,
rMapuaoB m T.0.)
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Ne (Moaynb/Pasgen/Tema| Pe3ynbTtat 06y4yeHus CopepxaHue TeMbl OueHOYHbIe MeponpUATUSA OK
aToma, rmépmansaumsi aTOMHbIX
opbutanen
1.2 |[Mepuognyecknin 3akoH U | XapakTepusoBaTb Mepuoanyeckasa cuctema MpakTnko-opmeHTMpoBaHHble |OK 01
Tabnuua O.U. XUMUYECKMNE SJIEMEHTbI B |[XUMUNYECKUX 3NEMEHTOB TeopeTnyeckune 3agaHms Ha |OK 02
MeHpeneeBa COOTBETCTBUU C UX O.WN. MengeneeBa. PuUsnyeckmuin |xapakrepusauno XMMUYECKNX

NofoXXeHnem B
nepmoanyeckon cucteme
XUMNYECKMX SNTIEMEHTOB
O.1. Mengeneesa

cmbicn NMNepuogmyeckoro 3akoHa
0.1N. Menpeneesa.
3aKOHOMEPHOCTN U3MEHEHUS
CBOWNCTB XMMWNYECKMX
3NEMEHTOB, 06pasyemMbIX MU
NPOCTbIX N CMOXHbIX BELLECTB B
COOTBETCTBUU C MONOXEHMNEM
XMMMUYECKOrO 3fiEMEHTa B
Mepuogunyeckon cucreme.

9IEMEHTOB:
«MeTtannunyeckue /
HemMmeTannmyeckne CBOMNCTBA,
3NEKTPOOTPMLATENBHOCTb U
CpPOACTBO K 3NIEKTPOHY
XUMUYECKNX 3NIEMEHTOB B
COOTBETCTBME C UX
9NIEKTPOHHbLIM CTPOEHMEM U
NONOXEHMNEM B
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Ne (Moaynb/Pasgen/Tema| Pe3ynbTtat 06y4yeHus CopepxaHue TeMbl OueHOYHbIe MeponpUATUSA OK
MwunpoBo33peHYeckoe U Hay4yHOe |nepnoguyeckon cucteme
3HayeHue Neprnoanyeckoro XUMUYECKNX SNTIEMEHTOB
3akoHa [1.. Mengeneesa. 0.1. Mengeneesa»
MporHosbl [1.1. MeHgeneesa.
OTKpbITME HOBbLIX XMMUYECKNX
3N1EeMEHTOB
CocTaBnATb ypaBHEeHUA KoHTponbHas paboTa
Pa3gen 2. Xumnyeckue yp P P
2 eaKuMM M CXeMbl XUMUYECKUX «CTpoeHue BewwecTBa n
P peakuum XUMUNYECKUe peakuumn»
2.1 |Tunbl XumMmn4eckunx CocTtaBnatb peakumm Knaccudoumkaumsa v tmnbl 1. 3apayun Ha cocTtaBneHne |OK 01

peakumnn

COEeOVHEHMS, Pa3fnoXeHus,
obmeHa, 3ameLleHuns,
OKUCNUTENbHO-
BOCCTaHOBUTENbHbIE
peakuum 1 peakumm
KomnnekcoobpasoBaHus
(Ha npumepe
rMOPOKCOKOMMIIEKCOB
antoMUHUS U LUUHKA) C
y4acTMeM HeopraHn4eckunx
BeLLEecTB

XUMUYECKNX peakLmi ¢
y4yacTueM HeopraHN4ecknx
BellecTB. KonnyecTBeHHble
OTHOLUEHUsI B XMMUKN. OCHOBHbIE
KONMMYECTBEHHbIE 3aKOHbI B
XUMUM N pacyeTbl No
YPaBHEHNAM XUMUYECKNX
peakunn. Monb Kak egnHuua
Konn4yecTBa BellecTBa.
MonspHasi macca. 3akoHbl
COXPaHEeHMs1 MacCbl U SHEPTUN.
3akoH Asoragpo. MonspHsbIn
o6bem razo. OTHOCUTENbHANA
NNOTHOCTb ra3oB..

Peakuun
KoMMnekcoobpasoBaHus ¢
y4yacTueM HeopraHn4ecknx

YpaBHEHUN peakumni:

— COeUHEHNs, 3aMeLLeHmns,
pasnoxeHuns, obmeHa n
peakunn c yyactnem
KOMMJIEKCHbIX COeANHEHUN
(Ha npumepe
rMAPOKCOKOMMSIEKCOB
antoMUHUS U LUNHKA);

— OKUCNUTENBHO-
BOCCTaHOBUTESNbHbIX peakuui
C MCMNONb30BaHNEM MeToaa
3NeKTpoHHoro 6anaHca;

— C y4aCcTneM KOMMMNEKCHbIX
coeguHeHun (Ha npumepe
rMOPOKCOKOMIIIEKCOB LIMHKA U
antoMnHNS).

2. 3agaum Ha pacyer
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Moaynb / Paspen / Tema

Pe3ynbTat 006y4yeHus

CopepxaHue TeMbl

OueHOYHble MeponpuUaATUA

OK

BeLLecTB (Ha npumepe
rMOPOKCOKOMMNIEKCOB LIMHKA U
arnoMnHNS).

CocTaBneHune ypaBHeEHWI
peakunn coeanHeHus,
pasnoXeHusl, 3amMmeLLEeHns,
obmeHa. YpaBHeHUs peakumm
ropeHuns, MOHHOro obmeHa,
OKWUCNEHMNS-BOCCTAHOBNEHNS.
YpaBHEHNS OKUCIIEHUSI-
BoccTaHoBneHus. CteneHb
okucnenusi. Okmcnurens n
BoccTaHoBUTENb.OKUCNINTENBHO-
BOCCTaAHOBUTESbHbIE peakuum B
npupoae, NPon3BOACTBEHHbIX
npoueccax n
XN3HeOeaTenbHoCTH
opraHnamoB. OKMCNMTENbHO-
BOCCTAHOBUTESbHbIN NOTeHUMan
cpenbl. CoctaBneHune un
ypaBHUBAHWE. OKUCNINTENBHO-
BOCCTaHOBUTENbHbIX peaKuui
nocpencTBOM 3S1IEKTPOHHOIO
BGanaHca. OnekTponu3
pacTBOPOB 1 pacnnaBoB

KOJTMY4ECTBEHHbIX
XapaKkTepuUCTUK NpoaykTa
peakuum CoeanHEHNS;
MaccoBOW Unn o6 bemMHom
A0NN BbIXxoda nNpoaykra
peakuum coegmHeHust ot
TEOPETUYECKN BO3ZMOXKHOrO;
06BEMHbIX OTHOLLIEHWI Fa30B;
KOJNIMYE€CTBEHHbIX
XapaKTepPUCTUK NCXOAHbIX
BELLIECTB U NPOAYKTOB
peakuuu; maccol (06bem,
KONNYeCTBO BeLLEeCTBa)
NpoAyKTa peakumm, ecnm
OAHO M3 BELLECTB AaHO B
BMAe pacrteopa C
onpeneneHHom MaccoBon
[onen pacTBOPEHHOro
BellecTBa
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2.2 |OneKkTponutuyeckas CocTtaBndaTb ypaBHEHUSA Teopus anekTponnTUYECKOn 1. 3agaHna Ha coctaBneHue |OK 01
ANCcoUMaLns U UOHHBIN | XMMUYECKUX peakunm anccoumaumn. Peakumm MOHHOIO |MOSEKYISAPHBIX U MOHHBIX
obmeH NOHHOro obmeHa ¢ obmeHa. CoctaBneHue peakuun ¢ ydactmem
y4yacTMeM HeopraHu4eckux |ypaBHEHUN peakumin NOHHOIo OKCWOOB, KMCMNOT, OCHOBaHUI
BeLlecTB oBMeHa nyTem COCTaBIieHUs UX |1 CONEN, NOHHBIX peakuunn
MOMHbIX Y COKpaLLEHHbIX MOHHBIX [IMaponn3a conewu,
ypaBHeHU. ['uaponns conemn. YCTaHOBIIEHNE U3MEHEHUS
CocTaBneHue peakumm KMCNOTHOCTW cpeabl.
rmgponmnsa conen. 3HayeHme 2. JlabopaTopHas paboTta
rmaponusa B Gonornyeckmx «Peakumn rugponunsa»
0OMeHHbIX npoLeccax.
MpumeHeHne rngponunsa B
NPOMBILLNIEHHOCTHU
Pasgen 3. CtpoeHue u |UccnepoBatb CTpoeHue KoHTponbHasa paboTta
3 CBOMUCTBa M CBOMCTBA «CBoncTBa opraHU4ecKmnx
HeopraHU4YecKnx HeopraHNn4YecKnx BelecTB»
BelecTB BelwecTB
3.1 |Knaccudpukaums, KnaccudumumnposaTb Knaccudumkaums 1. Tect «HomeHknatypa u OK 01
HOMeHKNnaTypa u HeopraHuyeckue HeopraHM4YecKkux BeLLEeCTB. Ha3BaHWe HeopraHN4yecKmx
CTpOeHve BeLlecTBa B cOOTBETCTBMM |[1pOCTbIE N CNOXHbIE BELLECTBA. |BELLECTB UCXOAS U3 UX

HeopraHn4eCkmnx BeLlecTB

C UX CTPOEHUEM

MeTtannbl n HemeTansbl.
OcoBeHHOCTUN CTPOEHHUS.
dusnyeckne cBONCTBA.
OCHOBHbIe Knaccbl CMOXHbIX
BeLecTB (OKCuabl, TMAPOKCU A,
KUCIOTbI, CONn 1 Ap.).
HomeHknaTtypa n Ha3BaHue

XUMUYECKON POPMYIbl UK
COCTaBIieHNE XUMNYECKOWN
doopMyrbl UCXoasa U3
Ha3BaHWA BeLlecTBa Mno
MeXayHapoaHOM nnum
TpuBUansHON
HOMeHKNnaType».

54




Moaynb / Paspen / Tema

Pe3ynbTat 006y4yeHus
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OueHOYHble MeponpuUaATUA

OK

HeopraHM4YecKMx BELLECTB
ncxogs M3 UX XMMUYeCcKon
doopMyribl UM coCcTaBneHne
XUMUYECKON PopMyrbl Ucxoas
N3 Ha3BaHWA BellecTBa Nno
MeXOyHapoaHOM nnu
TpMBManbHOW HOMEHKNaType.
MexxmonekynsapHbole
B3aMMoOOencTBuA.
Kpuctannorngpatsbl. ArperatHble
COCTOSIHMS BeLlecTBa.
Kpuctannuyeckue n amopgHbie
BelwlecTsa. Tunbl
KpUCTansmyeckmx peLeTok
(aTomHas, monekynapHas,
WOHHas, MeTannmyeckas).
3aBNCUMOCTb PUBNYECKNX
CBOWCTB BeLlecTBa OT Tvna
KpUCTannyeckomn peLueTku.
MpunumHbl MHOroobpasus
BewecTB. CoBpeMEHHbIe
npeacTaBneHnsi 0 CTPOEHUM
TBEPAbIX, XXUAOKNX U
razoobpasHbiX BELLECTB.
Kunokne kpuctansnbl. ICTOYHKKN
XMMUYECKON MHpopMaLmnm
(Hay4yHas n yyebHo-Hay4yHas

2. 3agaym Ha pacyeTt
MaccoBoK Aonum (Macchl)
XMMUYECKOro aremMeHTa
(coeanHeHns) B Mmonekyne
(cmecn).

3. MNMpakTnyeckme 3agaHnsa no
Knaccudukaumm,
HOMEHKNaType U XMMUYEeCKUM
doopmyriam HeopraHM4eCcKnx
BELLECTB pasfnyHbIX
Knaccos.

4. MNpakTnyeckne 3agaHmsa Ha
ornpeneneHme XMMn4eckon
aKTMBHOCTU BELLIECTB B
3aBMCUMOCTM BNAa
XUMWNYECKON CBSA3N U TUNa
Kpuctannnyeckom peLueTkm
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nutepartypa, cpeacrtsea
MaccoBoW MHpopmauumm, cetb
WNHTepHeT n gpyrue). MNMownck
NHOPMaLMK MO Ha3BaHUAM,
noeHTudukaropam,
CTPYKTYPHbIM doopmyram

3.2

DUINKO-XUMUYECKue
CBONCTBa
HeopraHM4YecKnx BeLLECTB

YcTaHaBnmBaTb
3aBMCMMOCTb (PU3MKO-
XUMUYECKNX CBONCTB
HeopraHM4ecknx BeLLecTB
OT CTPOEHUS1 aTOMOB U
MOJeKyr, a Takke Tuna
Kpuctannunyeckom
peLeTkn

MeTtannbl. O6wue pusmnyeckme
N XMMUYecKne CBONCTBa
meTannos. Cnocobbl
nony4yeHusi. 3HayeHue
MeTansnoB U HEMeTasnnoB B
npupoae n Xnu3HeaesaTenbsHOCTU
YyenoBeKka U OpraHN3mMoB.
Kopposusi meTannos: Buabl
Koppo3uu, cnocodbbl 3amThbl
MeTansnoB OT KOPPO3UWU.
HemeTannbl. O0Lwue
ur3myeckme n xummnyeckmne
CBOVCTBa HeMeTassios.
TunuyHble CBOMUCTBA MeTansos
IY=YII rpynn. Knaccudomkauus m
HOMeHKNnaTypa coeauHEHNI
HemeTanmnoB. KpyroBopoTbl
OMOreHHbIX 3NEMEHTOB B
npupoge. XuMnyeckne cBOMCTea
OCHOBHbIX KIaccoB
HeopraHM4YecKMx BELLLECTB

1. Tect «OcobeHHOCTH
XUMUYECKMX CBOMCTB
OKCMAOO0B, KUCIOT, OCHOBaHWUMN,
aMdOTEPHbIX TMAPOKCUAOB U
conen».

2. 3agaHuna Ha cocTaBneHne
YPaBHEHUN XMMUYECKNX
peakuumn ¢ ydactmem npocTbiX
N CINOXHbIX HEOPraHNYeCKNX
BELLECTB: OKCMOO0B MEeTarsos,
HemMeTannoB 1 aMgOTEPHbIX
9NIEMEHTOB; HEOPraHNYeCKnNX
KUCMOT, OCHOBaHUN U
aMOTEPHbIX TMAPOKCUAOB,
HeopraHNU4Yecknx conewn,
XapaKkTepuayrLmnx mx
CBOWCTBa U Ccnocobbl
NONyYeHus.

3. MpakTuko-
OPVEHTUPOBAHHbIE
TeopeTnyeckne 3agaHus Ha

OK 01
OK 02
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(okcmaoB, rMAPOKCMAOB, KUCAOT, [CBONCTBA M NOMy4YeHne
conen u ap.). 3akOHOMEPHOCTU B|HEOPraHUYECKMX BELLLECTB.
N3MEHEHNN CBOMCTB MPOCTbIX 4. JlabopaTtopHas paboTa
BELLEeCTB, BOOOPOAHbIX «CBowcTtBa mMeTanmnos 1
COeANHEHWI, BbICLUMX OKCUOO0B U |HEMETANMOB»
rMapoKcnaos
3.3 |[MponsBoacTeo O6ocHoBbIBaTh 3HadeHne |O6Lwwme npeacTaBneHnst o [MpakTnko-opueHTUpoBaHHble |OK 01
HeopraHN4yecknx N NpUMEHeHne NPOMBbILLIIEHHbIX cnocobax 3aaHus 0 ponu OK 02
BeLLeCTB. 3Ha4YeHne n HEeOopraHM4YecKknx BELECTB |MONyYEeHUS XMMUYECKMX HeopraHM4Yeckon Xmummm B
npumeHeHne B ObITy 1 Ha (B BbITOBOW K BeLecTB (Ha npumepe pasBUTUM MEANLNHDI,
Npoun3BOACTBE NpPOV3BOLACTBEHHON NPOM3BOACTBA aMMUaka, CEpHOM [CO34aHMN HOBbIX MaTepuaros
AEATENbHOCTM YernoBeKka  |KUCMOThI). (B cTpouTenbCcTBE U OP.
X PU3NKO-XMMnyeckumn  |YepHasa n ueTHas oTpacnsix NPOMbILLIIEHHOCTH),
CBOMCTBaMM meTannyprus. lNpakTnyeckoe HOBbIX MCTOYHUKOB 3HEPrnn
NPUMEHEHWE AneKkTponu3a ana  |(anbTepHaTUBHbIE NCTOYHUKM
NOMyYeHUs LENOYHbIX, SHEprum) B peLleHnn
LLIeNIoYHO3eMerbHbIX MeTanfoB |(Mpobnem aKonormyeckomn,
n antoMuHus. CTekno um 9HEepreTM4eckom 1 NULLEBON
CUNMKaTHas NPOMBbILLNIEHHOCTb. |Ge3onacHoCTU
Mpobnema oTxo40B 1 NOBOYHbLIX
NPOAYKTOB
Paspen 4. CtpoeHue u |ccnepoBaTtb CTpoeHue KoHTponbHas paboTa
4 |cBoMcTBa M CBOUCTBA «CTpoeHue n cBoNCTBa

OopraHn4yeckKkux eeLlectB

OopraHn4yeckKkux eeLlectB

OopraHn4yeckKkux seLjecTtB»
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4.1 |Knaccudukaums, KnaccudpumumnposaTtb [MosiBneHune n passutue 1. 3agaHna Ha coctaBneHue |OK 01
CTPOEHME U OopraHu4eckue BellecTBa B |OpraHMyYeckon XMMUK Kak HayKu. |Has3BaHWn OpraHnyecknx
HOMeHKnaTypa COOTBETCTBUU C UX MpeomeT opraHNYeCKon XMMUK. |COeANHEHUIN NO TPUBUANBHOMN

OpraHM4yeckmnx eeLlecTB

CTPOEHMEM

MecTo 1 3Ha4yeHune
OpraHu4yeckon XMMmnn B cucteme
€CTECTBEHHbIX HayK.
B3anmocBsa3b HeopraHNM4eckux u
OpraHM4yecKnx BeLLeCTB.
XUMHNYECKOE CTPOEHME KaK
nopsiaoK CoOeauHEHUst aTOMOB B
MOJIeKyne CorflacHo ux
BaneHTHocTn. OCHOBHbIE
NONOXeHUsa Teopumn
XMMUYECKOro CTPOEHMS
opraHuyeckmnx coeguHeHun A.M.
bytnepoBa. YrnepoaHbl ckenet
OpraHN4yecKom MOJIEKYITbI.
MonekynsapHble 1 CTPYKTYpHbIe
(pa3BepHyTble, COKpaLLEeHHbIE)
XuMmndeckme opmynbl.
3aBNCMMOCTb CBOWCTB BELLECTB
OT XMMNYECKOro CTPOEHUSA
Monekysn. 3omepus u nsomepsl
(cTpykTypHas, reomeTpmyeckas
(umc-TpaHc-n3omepus).
KpaTHOCTb XMMWUYECKOW CBSA3N.
[MoHATME O PyHKUMOHaNbHOM

NN MeXayHapoaHou
cuctemMaTn4eckom
HOMEHKNaType.

2. 3apaHua Ha cocTaBrneHue
MOJHbIX M COKPaLLEHHbIX
CTPYKTYPHbIX popmyn
OpraHM4YecKnx BeLLecTB
OTAEenbHbIX KIacCcoB.

3. 3agaun Ha onpeaeneHne
npocrtenwen popmyrbl
OpraHn4yeckom MoneKynbl,
Ncxoasa U3 3NeMeHTHOro
coctaBa (B %)
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OueHOYHble MeponpuUaATUA

OK

rpynne. MNpuHUMNbI
Knaccudgukawlmm opraHn4ecKmnx
coeguHeHun. MexxayHapoaHas
HOMEHKNaTypa 1 NPUHUUNbI
HOMEHKNaTypbl OpraHNYecKmnx
coegnHeHnn

4.2

CBowncTtBa opraHM4eckmx
coegunHeHnn

YcTaHaBnmBaTb
3aBMCMMOCTb (PU3MKO-
XUMUYECKNX CBONCTB
OpraHn4yecKnx BeLLecTB OT
CTPOEHMSA MOMEKyN

OnucaHne r3nNKO-XMMNYECKNX
CBOWNCTB u/unu cnocobos
NonyyYeHnss opraHnyYecKnx
COeANHEHWI OTAENbHbIX
Knaccos (0COBeHHOCTH
Knaccuukaumm u
HOMEHKNaTypbl BHYTPW Knacca;
roMmosiorndeckmin psig n odwas
doopmyna; nsomepus;
dom3myeckme CBOUCTBA;
XMUMUYECKMe CBOMCTBA; Cnocobbl
NnonyyeHus).

MpenenbHble yrneBogopoabl.
opeHne meTaHa Kak OAuH 13
OCHOBHbIX UICTOYHWKOB Tenna B
NPOMBbILLSIEHHOCTN U BbITY.
CoucTBa NPUPOAHbLIX
yrneBoAopoa0B, HaxoxXaeHne B
npupoae v NpuMeHeHne
arkaHoB.

HenpegenbHble u

1. 3agaHuna Ha cocTaBneHne
YPaBHEHUN XMMUYECKNX
peakuum ¢ ydactmem
OpraHMYecknx BELLECTB Ha
OCHOBaHWUKN X cocTaea u
CTPOEHMUS.

2. 3apaHua Ha cocTaBrneHue
YpaBHEHUN XUMNYECKMX
peakunin, UNICTPUPYHOLLNX
XUMUYECKME CBOMNCTBA C
Y4€TOM MEXaHM3MOB
NpOTEeKaHNSA OaHHbIX peakuui
N reHETUYECKOWN CBA3M
OpraHM4YecKnx BeLLecTB
pa3HbIX KI1accoB.

3. PacyeTHble 3agaun no
YpaBHEHUAM peakuun ¢
y4yacTUeM OpraHn4ecKknx
BELLIECTB.

4. JlabopaTtopHas paboTa
«lNony4yeHue atuneHa n

OK 01
OK 02
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OueHOYHble MeponpuUaATUA

OK

apomaTudeckue yrnesogopoasbl.
Monumepwusaumnsa aTuneHa Kak
OCHOBHOE HanpaBrieHue ero
ncnosib3oBaHuA. [lopeHne
aueTuneHa Kak UICTOYHUK
BbICOKOTEMMEPATYPHOro
nraMmeHn Onga CBapku U pesku
MeTansnos.
Kucnopogcoaepxaiune
coeguHeHus (cnMpTbl U NPOCTbIE
admpbl, peHonbl, ansaernabl v
KETOHbI, KapBOHOBbIE KNCMOTbI U
NX NPOU3BOAHbIE).
lMpakTnyeckoe npumeHeHmne
3TUNEHIMNKONSA, FMULEPUHA,
deHona. MNpumeHeHne
dopmanbaernaa,
aueTtanbgernaa, yKCycHom
kncnotbl. Mbina kak conum
BbICLUMX KApOOHOBLIX KACIIOT.
MotoLme cBoncTBa Mblina.
AsoTcogepxalune coeanHeHus
(aMWHbBI 1 aMWHOKMCNOTHI,
6enkn).

Knaccudumkaumns n ocobeHHoCTH
OpraHV4YecKnx peakumm.
PeakunoHHbIe LeHTpbI.

n3y4vyeHume ero CBOWCTB»
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Ne (Moaynb/Pasgen/Tema| Pe3ynbTtat 06y4yeHus CopepxaHue TeMbl OueHOYHbIe MeponpUATUSA OK
Pagvkanel. lNepBoHavanbHble
MOHATMSA O TUNAxX U MexaHu3Max
OpraHN4YeCcKnx peakLmmn
4.3 |OpraHunyeckune BewecTtBa |Ob6ocHoBbIBaThL 3HavyeHne |buoopraHnyeckme coegmHeHus. |[pakTuko-opueHTupoBaHHble [OK 01
B XN3HEAEATENbHOCTH N NpUMEHeHne MpumeHeHne n Bruonornyeckas |3agaHnsa NO COCTaBMNEHMIO OK 02

Yyernoseka. [1pon3BoaCcTBO
N NPUMEHEHNE
OpraHMYecKnx BELLECTB B
NPOMBbILLIIEHHOCTHN

OpraHMYecKnx BELLLECTB B
ObiTOBON U
NpPOn3BOACTBEHHOM
DeATenbHOCTU YenoBeka
NX PU3NKO-XUMUYECKMMN
cBoOMCTBaMU

ponb yrnesogos. OkucrneHve
YrNeBOAOB — UCTOYHUK SHEPTUNN
XuBbIX opraHmamoB. Obnactu
NPUMEHEHNA aMUHOKMCIOT.
MpeBpalleHns 6enkos NULLN B
opraHuame. bruonornyeckne
dyHKUUKN Berkos.
Buonornyeckune yHKLMN XKUPOB.
Pornb opraHnyeckomn xmummnu B
pelweHun npobnem nueBon
©esonacHocTn

HyknenHoBble KUCNOTbI: COCTaB
n ctpoeHune. CTpoeHue
HykneoTtngos. CoctaB
HykneunHosblx kucnot (OHK,
PHK). Ponb HyknenHoBbIX
KUCIOT B XU3HEOEATENbHOCTM
OpraHn3moB.

[Mpon3BoacTBO OpraHNYecKmx
BELLECTB: NPON3BOACTBO
MeTaHona, nepepaboTtka HedTHK.
MonuaTtuneH kak

XUMNYECKMX peaKkLuH,
OTpaXKarLNX XMMUYECKYHO
aKTUBHOCTb OpPraHM4yeckmx
COeaMHEHU B Pa3fnnUYHbIX
cpenax (NpUpOAHbIX,
ounonorn4eckux,
TEXHOrEeHHbIX)

61




Moaynb / Paspen / Tema

Pe3ynbTat 006y4yeHus

CopepxaHue TeMbl
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OK

KPYNHOTOHHAXXHbIN NPOOYKT
XMMUYECKOro Npom3BoaCcTBa.
MpumeHeHne aTuneHa.
[MponsBoacTBO U NpUMEHEHNEe
Kay4dyka 1 pesuHbl.
CuHTEeTHYECKME 1
NCKYCCTBEHHbIE BOJTOKHA, UX
CTpOEHne, CBONCTBA.
lMpakTnyeckoe ncnonb3oBaHne
BOJTIOKOH. CUHTETHYEeCKMe
NNEeHKN: n3onsaums ans
npoBoAoB, MeMOpaHbl Ans
onpecHeHus BoAbl, 3alUTHbIEe
NNeHKn ana asTomoodunen,
nnacTbIpy, XMpypruyeckune
noBA3kn. HoBble TeXHOOrMm
JanbHenLwero
COBEpLLEHCTBOBAHUSA
NOSIMMEPHbIX MaTepuanos.
Ponb opraHnyeckon xmumum B
pelweHun npobnem
3HepreTmnyeckon 6esonacHoCTH,
B pasBUTUN MeaULMHbI,
CO3JaHuM HOBbIX MaTepuarnos,
HOBbIX UCTOYHUKOB 3HEPrnK
(anbTepHaTUBHbIE NCTOYHUKM
3Heprun)
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Pasgen 5. UccnepoBaTb KoHTponbHas paboTa
KuHeTunueckue n paBHOBecue U CKOpPOCTb «CKOpOCTb XMMUYECKOUN

5 TepMoaguHaMUYeCKne  |XMMMUYECKUX peaKLuun peakumMm n xsummyeckoe
3aKOHOMEepPHOCTH paBHOBecue»
npoTeKaHus
XUMUNYECKUX peaKuumn

5.1 |KnHeTuyeckune WccnepoBaTb BNnsiHME XUMHN4eckme peakumu. 1. JTabopaTtopHas pabota Ha |OK 01
3aKOHOMEpPHOCTHN KOHLEeHTpaLumm Knaccudgumkaumnsa xmmmyeckmx BblOOp: OK 02
NPOTEKAHUSA XMMUYECKUX |[pearnpyroLmx BELLECTB U |peakuunin: no pazoBomy coctaBy |— «OnpenenexHve

peakumnn

TemnepaTypbl Ha CKOPOCTb
XUMUYECKUX peaKLuii

(romoreHHble 1 reTeporeHHbIE),
MO NUCMOMb30BaHMUIO
KaTanusartopa (kaTanutndeckue
N HEeKaTanuTu4yeckume).
CKkopocTb peakuuu, ee
3aBMCUMOCTb OT PasfnnUYHbIX
drakTopoB: NpMpoabl
pearmpyoLmnx BeLecTs,
KOHUEHTpaumn pearnpyroLmx
BELLIECTB, TeMnepaTtypsbl
(npaBuno BaHT-lNodda),
nnowagn peakuMOHHON
MOBEPXHOCTN, HAaNN4ns
KaTanusatopa. Ponb
KaTanusaTopoB B npupoae u
NPOMbILLIIEHHOM NPOU3BOACTBE.
OHeprus akTueauum.
AKTMBUPOBAHHbLIN KOMMIIEKC.

3aBMCUMOCTU CKOPOCTH
peakuumn oT KOHLeHTpauum
pearnpyoLnx BeLecTBy;

— «Onpepenexune
3aBUCUMOCTUN CKOPOCTH
peakumm OT TemnepaTypbl».
2. MNpakTuKo-
OPUEHTUPOBAHHbIE
TeopeTnyeckne 3agaHus Ha
aHanus pakTopos,
BNUSAIOLNX HA U3MEHEHNE
CKOPOCTN XMMUNYECKOM
peakuum
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KaTanunsatopsl n katanus. Ponb
KaTanusaTtopos B Npupoae u
NPOMbILLITIEHHOM MPOU3BOACTBE
5.2 |TepmognHamuyeckune WccneposaTb BNUSHUE Knaccudumkaumsa xsummyeckmx 1. 3agaym Ha pac4yeTbl OK 01
3aKOHOMEPHOCTH N3MEHEHNA KOHLEeHTpaumn |peakuui: No TennoBomMy TennoBbIX 3PPeKkToB OK 02

NPOTEKAHUS XUMNYECKUX
peakunn. PaBHoBecue
XUMNYECKMX peakLnm

BELLEeCTB, peakummn cpeabl
N TemnepaTypbl Ha
CMeLleHNe XMMUYECKOTO
paBHOBECUS

adppekTy (aKk30TEPMUYECKME,
3HOOTEPMUYECKME), NO
obpaTtumocTn (obpaTumblie U
HeoOpaTumble). Tennosble
3P EKTbI XMMUYECKNX pPeakLU.
TepMoxMMmmuyeckme ypaBHEHNS.
O6paTnuMOoCTb peakuun.
Xnmmnyeckoe paBHOBECUE U ero
cMelleHne noa AeNcTBUEM
pasnu4yHbiX bakTopoB
(KOHUEHTpaLuuMs peareHToB Unn
NpoAyKTOB peakuuu, gaBreHue,
TemnepaTypa) Ansa co3gaHus
ONTUMAanbHbIX YCNOBUIA
NPOTEKAHUS XUMUYECKNX
NpoL,EeccoB.

[MoHsTME 06 sHTanbnun n
3HTponuun. SHeprusa M'mbbca.
3akoH Necca u cneacTema u3
Hero. Ponb cmeLleHns
paBHOBECKSI B TEXHOJTOMMYECKNX

XUMUYECKNX peakuni n
onpegerneHve Tuna peakumm
(no TennoBomy adpeKTy:
3K30- N 3HOOTEPMUYECKME).
2. MNpakTuKo-
OpPUEHTUPOBaHHbIE 3aJaHNS
Ha NpMMeHeHWe NpuHuuna
Jle-lLlatenbe ans
HaxoXa4eHns HanpaBreHus
CMeLLEHNs1 paBHOBECUS
XUMNYECKON peakLnmn n
aHanus pakTopos,
BMAUSIOLLMX HA CMEeLLeHne
XUMNYECKOro paBHOBECUS.
3. labopaTopHas paboTa
«M3yyeHune BnuaHmns
pasnn4YHbIX OaKTOPOB Ha
CMeLLEHNE XMMMNYECKOTrO
paBHOBECUS»
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npoueccax

MpuHumn Jle WaTtenee. Brivadue

pasnnyHbIX pakTopoB Ha

N3MeHeHne paBHOBECHS

XUMUYECKNX peaKL M. 3aKoH

AENCTBYIOLLUMX Macc U KOHCTaHTa

XMMUYECKOro paBHOBECUS

UccnepoBathb KoHTponbHaa paboTa no
6 Paspen 6. incnepchbie AucnepcHble CUCTEMbI Temerlﬂucnepgl-lble
cucTeMbl
CUCTEMbI»

6.1 |[[ducnepcHble cuctembl 1 |PasnnyaTtb UCTUHHbIE [ncnepcHble CUCTEMBI. 1. 3agauun Ha npurotoBneHme |OK 01
drakTopbl NX pacTBOpbI, KONSIONAHbIE KonnongHble cuctemsl. pacTBOPOB. OK 02
YCTOMYMBOCTU pacTBopbI 1 NCTUHHBIE pacTBOpbI. 2. MNpakTuKo- OK 07

rpybogmcnepcHole PacTtBopeHue kak pusmko- OPUEHTUPOBAHHbIE
cucTeMbl XMMUYECKMI Npouecc. pacyeTHble 3ajaHnd Ha

PactBopbl. Cnocobbl
NPUroTOBNEHUS PaCcTBOPOB.
PacTtBopumocTb. MaccoBas
A0S paCTBOPEHHOrO BELLECTBA.
MpepenbHO gonycTuMmble
KOHUEHTpaumm n nx
NCMOSIb30BaHNE B OLIEHKE
aKonornyeckon 6e3onacHoCTy.
Knaccundumkauma gucnepcHbix
cuctem no coctaBy. CTpoeHue n
drakTopbl YCTOMYMBOCTU
AVNCNEPCHbIX CUCTEM.

ANCNEePCHbIE CUCTEMBI,
ncrnonb3yemble B GbITOBOW U
NPON3BOACTBEHHOMN
AenTenbHOCTU YernoBeka
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PacnosHaBaHne UCTUHHbIX
pacTBOPOB, KONONOHbIX
pacTBOpOB 1 rpyboancnepcHbIX
cucteM. CTpoeHne Muuennsbi.
PacceuBaHue cBeTa npu
NMPOXOXXAEHMN CBETOBOTO MyyKa
4yepes onTUYECKN
HeoZHOPOAHYIo cpeay (adbdekTa
TuHaoans)

6.2

WcecnepoBaHme CBONCTB
ANCNEPCHbIX CUCTEM

WccnepoBaTtb omsnko-
XMMUYECKMe CBOMCTBA
pasnnYHbIX BUOOB
ANCNEPCHBIX CUCTEM

[MpurotoBneHne pacTBoOpoB
3agaHHON (MONAPHOW)
KOHLIEHTpaumm (C NpakTuKo-
OPUEHTUPOBAHHbLIMU
BOMpocamn) n onpeneneHune
cpeabl BOOHbIX pacTBOPOB.
MpurotoBneHne cycneHsmm
kapboHaTta kanbuus, nsyvyeHme
ee CrnocobHOCTN K Koarynauuu.
[MpurotoBneHne amynbcuu,
n3yyeHne ee CBOUCTB.
[MpuroToBneHne KoNIongHoro
pacTtBopa. HabnoaeHune
appekta TuHpana. CpaBHeHune
CBOWCTB UCTUHHbIX U
KONNOMOHbIX pacTBOPOB,
BbISIBNIEHNE OCHOBHbIX pasnnyunmn
mexagy Humun. ObocHoBaHue

JTabopaTopHas paboTa (Ha
BbIOOP):

— [NpuroToBneHne pacTBOpPOB;
— NcenepoBaHue
ANCNEPCHbIX CUCTEM

OK 01
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adhdeKkTa paccemBaHus cBeTa
NPy NPOXOXOEHUN CBETOBOIO
ny4yka Yepes onTU4ecku
HeoQHOPOAHYO cpeay (3dhdekTa
TuHaans) Ha npumepe
N3y4YEeHHOW KONIongHom
CUCTEMBI
Paspen 7. UccnepoBatb cBOMCTBA KoHTponbHasa paboTa
KayecTBeHHble peakuum ([OpraHn4eckux u «CocTaBneHue
. obHapyxeHusA HeopraHU4YecKux KayeCTBEHHbIX peakuumn
OpraHM4ecKux u BeLecTB C obGHapyxeHus
HeopraHU4YecKux ucnosib3oBaHueMm HeopraHM4ecKnx u
BelwecTB KayeCTBEHHbIX peakuumn OpraHM4YecKnx BeLecTB»
7.1 |O6HapyxeHune WccnepoBaTtb KauecTBeHHbIE XMMUyeckme 1. JTabopaTtopHas paboTta (Ha |OK 01
HeopraHM4eckmx Ka4yeCTBEHHblE peaKLmm peakunn, xapakTepHble s BbIGOP):

KaTMOHOB 1 aHMOHOB

HeopraHn4eCkmnx BeLlecTB

oBHapyXeHUsi HeoOpraHNYeCKnX
BELLECTB (KaTUOHOB 1 aHNOHOB).
CocTaBneHne Ka4eCTBEHHbIX
XUMNYECKMX peaKkLuH,
XapaKTepHbIX Ansg obHapyxeHus
HeopraHM4YecKkux BeLLecTB
(kaTnoHoB I-VI rpynn n aHMoHOB)
B MOJEKYNAPHOM Y NOHHOW
dopmax. Peakunn obHapyxeHus
HeopraHM4YecKkux BeLLeCTB B
peanbHbIX 0bbeKTax
OoKpy>atoLlen cpeapl

— AHanuTunyeckue peakuum
kaTuoHos |-VI rpynn;

— AHanuTmnyeckmne peakuuu
AHWOHOB.

2. MNpakTuyeckne 3agaHus Ha
CcocTaBfieHNe ypaBHEHUN
peakuumn obHapyxeHusi
kaTnoHos I-VI rpynn n
aHMOHOB, B T.4. B
MOMEKYIISPHOM N NOHHOWN
dopmax
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7.2 |OBHapyxeHne NccnepoBaTb KayecTBeHHbIe XMMUYeckne 1. TabopaTtopHas paboTa (Ha |OK 01
OpraHMYecKMxX BELLLECTB  |KayeCTBEHHbIE peaKkumm peakumu, xapakTepHble 4nd BbIGOp):
OTAENbHbIX KNAaccoB C OpraHN4YeCcKnx coegmMHeHnn |0bHapyXeHNs OTAEeNbHbIX — KauecTBeHHble peakummn Ha
NCnonb30BaHNEM OTAENbHbIX KNaccoB KNaccoB OpraHMYeckmx OTAENbHbIE Knacchl
Ka4yeCTBEHHbIX peakumm coeguHeHun: (peHoros, OpraHu4YecKnx BeLLEeCTB;
anbaernaos, kpaxmana, — KayecTBeHHbIN aHanm3
YKCYCHOW KMCIOTHI, OpraHnU4yecknx coeanHeHumn
aMMHOKUCIOT 1 Aap. No OYHKLMOHANbHbBIM
[eHaTypauus 6enkoB npu rpynnam.
HarpeBaHuu, UBeTHble peakunn |2. MNpakTnyeckme 3agaHnsa Ha
benkos COCTaBIIEHNE Ka4YE€CTBEHHbIX
peakuun obHapyxeHuns
OpraHnYyecknx coeanHeHuin
I |MpuknagHon moAaynb
8 |Pa3pen 8. Xumua s OueHuBaThb 3awumTa Kenca
ObITYy K nocneacTBus 6bITOBOU U
NpPOu3BOACTBEHHOMN NpPou3BOACTBEHHOMN
DeATeNbHOCTH DEeATeNbHOCTU YernoBekKka
yerioBeka C No3nuun
3KONorn4yeckomn
Ge3onacHocTun
Xnmusi B ObITY 1 OuenunBaTtb nocreacTeus  [Qkonorndeckas 6esonacHocTb  (Kenc (¢ yyeTom Byayuien OK 01
NpPoOn3BOACTBEHHOM ObiTOBON U nocneacTeun 6bITOBOM U npodeccmnoHasnbHoOn OK 02
AeATerlbHOCTU YenoBeka (Npou3BoaCTBEHHOM NpOn3BOACTBEHHOM AEeATeNnbHOCTH) OK 04
JedaTenbHOCTN YenoBeKa C |AeAaTerbHOCTN YerioBeka, Bo3MOXHble TEMbl KENCOB: OK 07

MO3NLINIA SKOJTIOTNYECKON

cBsi3aHHas ¢ nepepaboTkon
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6esonacHoCTH BELLECTB; NOUCK N aHanu3 1. MoTenneHue kNnumaTa u
XUMUYECKON MHGOpMaLnKn U3 BbICBOOOXAEHNE ra3oBbIxX
pasnNUYHbIX MICTOYHMKOB rmapaToB CO AHa OKeaHa.
(Hay4yHas n yyebHo-Hay4Has 2. byayuwmne maTtepuansl ons
nutepatypa, cpeacrtea aBua-, MalnHO- U
MaccoBoun MHdopmaumm, cetb  |[NpnbopoCTPOEHUS.
NHTepHeT n gpyrue) 3. HoBble maTepuans! ons
COJSIHEYHbIX baTapen.
4. JlekapcTBa Ha OCHOBEe
pacTUTENbHbLIX NpenapaToB
Pasgen 9.1. UHTepnpeTtnpoBaTtb 3awmTa y4yeobHo-
9.1 UccnepoBaHue n XMMUYECKMe npouecchbl n nccneaoBaTeNnbCKOro
XUMUYECKMN aHanus3 fABNeHnsa B 6uoccepe npoekTa
o6bekToB 6uocdepbl
9.1.1|OcHoBbl NnabopatopHon  |BbINONHATL NOMAHbIN Unkn |JllabopaTopHasa nocyna u 1. laBopaTopHasa paboTta OK 01

NpaKkTUKn B
npodeccnoHanbHbIX
nabopatopusx

3KCMNepuMeHTanbHOro
nccrneaoBaHns ¢
cobnogeHnemM npasun
6e3onacHoro obpalleHus ¢
BelllecTBaMn n
nabopaTopHbIM
obopynoBaHvem

XUMUYECKNE PeaKTUBbI.
OcHoBHble nabopaTtopHble
onepauun. JllabopatopHoe
obopynoBaHue. TexHuka
©e3onacHocTn 1 npasuna
paboTbl (noBeaeHus) B
nabopartopuun. BeinonHeHune
TMNOBbIX pac4eToOB NO TEMATUKe
3KCcnepumeHTa (BbIXog NpoaykTa
peakumm, macca HaBecku, 06bem
pactBoputens). ObpaboTtka
AaHHbIX, aHann3 N oLeHKa nx

«OcHoBbl NnabopaTtopHoW
NPaKTUKNY .

2. TunoBsble pacyeTsbl No
TeMaTUKe SKCNEPUMEHTA.

3. 3agayn Ha BblYUCTIEHME
cpenHero 3Ha4yeHus
SKCNnepuMeHTarnbHbIX
AaHHbIX, MOrPELLHOCTH.

4. lNpencrtaenexHue
pe3ynbTaTtoB 3KCNEPMMEHTa B
pasnuyHon opme (Tabnuua,
rpadovk, oT4eT, AOKNaA,
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AOCTOBEPHOCTY (BblYMCNEHNE
cpeAHero 3HayeHuns
3KCNepuMeHTanbHbIX AaHHbIX,
norpewHocTn). lNpencrasneHve
B pasfimyHon oopme
pes3ynbTaToB 3KCNepUMeHTa
(Tabnuua, rpaduk, oTyer,
Aoknag, npeseHtauus)

npeseHTaums)

9.1.2

Xummyeckmm aHanms
npo6 BoAbl

VccnepoBaTb XMMUYECKUA
cocTaB npob BoAbl

Knaccudumkauma npob Bogbl no
BMAY U HA3HAYeHUIO, Mcxoas u3
ee XMMMUYEeCKoro coctaaa.
OpraHonenTuyeckue cBOMCTBa
(3anax, npo3payHoCTb,
LiIBETHOCTb, MyTHOCTb) BOApbI.
KMCNOTHOCTb U1 LWEeNoYHOCTb
Boabl. pH cpeabl 1 MeToabl ee
onpegerneHus. XKecTKkoCcTb BoAbl
U MeToabl ee onpeaeneHus.
CyLHOCTb MeToAa TUTPOBAHUS.
Buapbl xxectkocTn BoAbl
(BpemeHHas 1 NocTosaHHas).
XecTkocTb BOAbI KaK NpuymHa
BbINageHMs 0CaaKoB UMnn
obpa3oBaHNA CONEOTINOXEHUN,
UMeLWNX MecTo B ObITy 1 Ha
npoussogctee. CocTtae conen,
BbI3bIBAOLLMX KECTKOCTb BOAbI.

1. Tect «CBOWNCTBa 1 cocTaB
BOAObI».

2. 3apaHne « XMMU4YeCcKni
COCTaB BOAbl, TUMN BOAbI U
cnocobbl ee npumeHeHusa» (c
NCNONb30BaHMEM
HOPMAaTUBHbIX JOKYMEHTOB).
3. lMpakTuko-
OPVEHTUPOBAHHbIE
TeopeTnyeckne 3agaHus Ha
cocTaB BOAbl 1 CNocobbl
BblpaXX€HUS1 KOHLEHTpaLUnni n
nepecyeT KOHLEeHTpaummn (c
NCNoNb30BaHMEM
HOPMaTUBHbIX AOKYMEHTOB).
4. JlabopaTtopHas paboTa Ha
BbIOOp:

— Ounctka Bogbl OT
3arpsisHeHun;

OK 01
OK 02
OK 07
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XnMmn4yeckme npoLieccsl, — Onpegenexne pH Boabl n
YCTPaHSAOLLME XECTKOCTb BOAbl. |€€ KUCINOTHOCTY;
YpaBHEHUSI XMUYECKNX — OnpegeneHune XecTKkocTu
peakunin, NNNICTPUPYIOLLINX BOAbl U cnocobbl ee
npoLecchl, Npoucxoasime npu  [ycTtpaHeHus
YCTPaHEHUN XECTKOCTH.
YcTpaHeHne BpeMeHHON
XECTKOCTU BbITOBBLIMU U
XUMUYECKMMU crnocobamu.
Cnocobbl ycTpaHeHus
NMOCTOSIHHOM XXECTKOCTH
9.1.3 | XMMUYECKNIN KOHTPOIb WcecneposaTb xuMmudeckun (Xnmumyeckun coctas npoayktoB |1. Tect «OpraHunyeckue n OK 01
KadecTBa NPOAYKTOB cocTaB NPoAyKTOB nuTaHus. BelwlecTtsa, HeopraHudeckue Bewectea, |[OK 02
nuTaHunA nuTaHuA dranbcnuumnpyowmne NPoayKTbl |BXOAsSLLME B COCTaB OK 07

NUTaHKS, 1 BELLLECTBA,
3arpsAsHsioLwmne NpoayKTbl
nutanusa. Onpegenexne
3arpsA3HALWMX XMMNYECKNX
BELLECTB B NpoayKTax NUTaHus,
onpeaeneHne BeWwecTB, He
3asiBNEHHbIX B COCTaBe
NPOAYKTOB NMUTaHUS.
OpraHunyeckue u
HeopraHM4yeckne BeLLeCcTBa,
BXOAsILLME B COCTaB NPOAYKTOB
nutanns. OnpeageneHne coctasa
ontog Ha cogepkaHne Makpo 1

NPOAYKTOB NMUTAHUSA.
2. MNpakTuKo-
OpPUEHTUPOBaHHbIE 3aaHNS
MO KyNMHApPHOW TeMaTuKe.

3. labopaTopHas paboTa (Ha
BbIOOP):

— OBHapyxeHne HUTpaToB B
NPOAyKTax NUTaHus;

— WiccnepoBaHne npoaykToB
NUTaHMSA Ha Hanu4ne
yrnesogoB (Myka, TBOpOT,
MOJIOKO, NOrypT) Ha Hanmyue
yrneBsogoB (Kpaxman,
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MUKPO3rieMeHToB. M3ydeHne
npeasioKeHHbIX
npenogasatenem 6nog Ha
npegMeT XMMU4YeCcKoro cocTaga,
onpegeneHve goneun ot
CYTOYHOW HOPMbI Makpo 1
MUKPO3MEMEHTOB B YKa3aHHOM
onoge. PelweHne npakTuko-
OPUEHTUPOBAHHbLIX 3a4ady no
KyNIMHapHOW TemMaTuke
pasnU4YHbIX TUMOB.
O6HapyXeHne HUTpaToB B
npoAaykTax NUTaHus.
WccnenosaHme MOMOYHbIX
NpoAyKTOB Ha Hanuyune
kKpaxmana. MiccnepgoBaHue
NPOAYKTOB Ha Hanuyue rrKo3bl

rNoKo3a, caxaposa)

9.14

XnmMudeckunm aHanmsa
npo6 noysbl

NcecnegoBaTb XMMUYECKUIA
cocTaB nNpob noysbl

Knaccudumkaums noys no sugy u
Ha3Ha4YeHuto, ncxoas m3
XMMMYECKOro cocTaBa.
NaoeHTudurkaums npobbl NoYBbI
no ee XMMMUYECKOMY COCTaBy,
onMcaHne BO3MOXHOCTEN ee
npumeHeHuns. TpeboBaHua K
KayecTBY NOYBbI Pa3fiM4HOro
HasHa4veHusi. OnucaHuve
0COBEHHOCTEN NCMONb30BaHUS

1. Tect no Teme
«XMMUYECKNIN COoCTaB
HEeopraHM4YecKmx u
OpraHn4Yecknx yaobpeHuimny.
2. 3apaHue «B3anmocsa3b
cocTaBa No4Bbl, TUM MOYBbLI U
€€ Has3Ha4yeHus».

3. abopaTopHas paboTa (Ha
BbIBGOP):

— OBHapyxeHue

OK 01
OK 02
OK 07
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Nno4yB B 3aBMCMMOCTU OT TUMOB,
crnocobbl yny4yleHus kadyecTsa
NMoYyB B 3aBMCUMOCTM OT
HasHayeHus. Obnactn
NCNosib30BaHMs OpraHNYeCcKmx
yoo0peHuin B 3aBUCUMOCTU OT
KayeCTBEHHOro coctasa.
OnucaHne opraHN4eckmx
yaobpeHnin n nx npumeHeHne B
3aBMCUMOCTM OT COCTaBa MOYBbI
N ee pasHOBUAHOCTMW.

O6nactn Ha3Ha4YeHus
(NMpMeHeHns) NoYBbI, UCXOAs U3
Ka4yeCTBEHHOro n
KONM4eCTBEHHOro COCTaBa.
AHanuM3 HopmaTMBHON
AokymeHTaumn. Ponb
HeopraHM4ecknx BeLLEeCTB B
KayecTBe MMHEpanbHbIX
yooopeHun, ynydwmtenen
noysbl. CocTaB MUHeparbHbIX
yaobpeHnin n nx npumeHeHue B
3aBMCUMMOCTN OT COCTaBa MOYBbI
N ee pa3HOBUAHOCTMW.
B3anmocenasb coctaBa
yaobpeHnin n nx BNUAHNA Ha
BereTaTMBHbIE CBOWCTBA U

HeopraHM4yeckux npumecemn B
npobax noysbl;

— Onpegenenve pH sBogHom
BbITSKKN MOYBbI, €€
KMCNOTHOCTU U LLIENOYHOCTHU
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NIOOOHOLEHNE PACTEHUMN.
O6HapyxeHne HeopraHM4YecKmx
npumecen B npobax noysbl.
Onpepenexne pH BoaHom
BbITSKKM MOYBbLI, €e
KMCAOTHOCTM U LLLENOYHOCTH
9.1.5|UccnepoBaHne ob6bekToB |MccnepoBatbh Xummyecknn |YuyebHo-nccnegoBaTenbCKui YyuebHo-uccnegosatenscku |OK 01
Brocdepsl cocTaB 00bEKTOB NpoekT B obnactu NpoeKT B obnactu OK 02
Onocdepsbl Ha Nnpumepe nccrnegoBaHns 06bEKToB nccrnegoBaHNa 00bEKTOB OK 04
NPoAYKTOB NuUTaHus, Boabl |6uocdepbl. O630p TeM yyebHo- |(6uocdepbi. OK 07

M NOYBbI

nccnenoBaTenbCKUX NPOEKTOB.
ANropuTm BbINOMHEHMA NPOEKTA.
OnpepgeneHne npobnembl
nccneposaHns. Metoabl nouncka,
aHanmsa n obpaboTku
NMHpopMaLMmM O NPOEKTE B
Pa3nNYHbIX MUCTOYHUKAX.
O6ocHoBaHMe akTyarnbHOCTH.
BbisBneHne npobnemoi
nccnegoBaHus. Beibop
06BEKTOB 1 METO40B
nccneposanus. [NloctaHoBka
ueren n saagad uccriegoBaHus.
OnpegeneHne 3TanoB u
cocTaBrieHMe nnaHa
nccnenoBaHus.

NccnepoBaHue npeasioXXeHHoro

B0o3MOXHble TEMbl MPOEKTOB:
1. WccnepoBaHue coctaea
MWHepanbHOW BoAbl U
pekoMeHaauum no ee
NCMNONb30BaHUIO.

2. ViccnegosaHne
paspyLiaroLLero 4encTams
NPUPOLHOM BOAbI Ha
CTpoUTErnbHbIE MaTepmarnsl.
3. CoctaBneHue npoekTa
LBETHUKa/oropoga/caga B
3aBMCMMOCTW OT COCTaBa
NpoaHanM3npoBaHHbIX NOYB.
4. CocTaBneHue
cbanaHCMpoOBaHHOIO MEHHO
Ha deHb (Hegenio) B
3aBMICMMOCTW OT COAEPKaHNSA
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06beKkTa Ha KUCMOTHOCTb, XUMUNYECKNX MaKPO U
LLIENTIOYHOCTb, XMUYECKNIA MUKPO3SIEMEHTOB B
COCTaB (3arpsaA3HMTENN, MaKpo- 1 |NPoAyKTax NUTaHUS.
MUKpoanemMeHTbl). ObpaboTtka |5. iccnegoBaHue KadecTBa
pes3ynbTaToB UCCEeAOBaHUS. NMMTbLEBOW BOABI.
OueHka kayecTBa nccnegyemoro (6. ViccnegosaHne npob
obbekTa ncxoas U3 pesynbTaToB |BOLOMNPOBOAHON BOAbI HA
XUMUYECKOro aHanmaa. npeameT yCTpaHeHuUs
OdbopmneHne pesynbtaTtoB XXECTKOCTMW.
NpoeKTa B COOTBETCTBUM C 7. YCTpaHeHue XeCTKOCTH
3agaHHbIMK TpeboBaHMsMUN. BOAbI B
3awuTa npoekTta CENbCKOXO3ANCTBEHHOMN
AeATenbHOCTH
Pasgen 9.2. UHTepnpeTtnpoBaTtb 3awmTa y4yeobHo-
92 UccnepoBaHue m XUMUNYECKue npouecchbl u nuccrnepnoBaTesibCKOro
XMMUYECKUN aHanums3 fAIBNeHus B TexHocdepe npoekKkTa
06beKTOB TexHocdepbl
9.2.1|0OcHoBbl NnabopatopHon  |BbINONHATL NOMAHbIN Uukn |JllabopaTopHasa nocyna u 1. labopaTtopHasa paboTa OK 01

NpPaKkTUKN B
npodeccnoHanbHbIX
nabopartopusx

3KCMNepuMeHTanbHOro
nccneaoBaHus ¢
cobnogeHnem npasun
©e3onacHoro obpatleHns ¢
BELLlecTBaMn n
nabopaTopHbIM
obopynoBaHMeM

XMMUYECKNE PEAKTMBBI.
OcHoBHble nabopaTtopHble
onepauwnn. JlabopatopHoe
obopynoBaHue. TexHuka
©e3onacHocTM 1 nNpasuna
paboTbl (NnoBeaeHs) B
nabopartopuun. BeinonHeHue
TUMNOBLIX PAC4YETOB MO TeMaThKe
aKcrnepumeHTa (BbIXO4 NpoaykTa

«OcHoBbl NnabopaTtopHoW
NPaKTUKNY.

2. TyinoBble pacyeTbl No
TeMaTuke 3KCNepuMeHTa.
3. 3agaum Ha BbluUCTIEHME
CpeAHero 3HayeHus
3KCNepuMeHTanbHbIX
AaHHbIX, NOrpeLUHOCTH.

4. MNpeacrtaBnenue
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Ne (Moaynb/Pasgen/Tema| Pe3ynbTtat 06y4yeHus CopepxaHue TeMbl OueHOYHbIe MeponpUATUSA OK
peakumn, macca HaBeckun, o6beM |pe3ynbTaToB 3KCNEPUMEHTA B
pactBoputens). ObpaboTtka pasnuyHon opme (Tabnuua,
AaHHbIX, aHann3 N oLeHKa nx rpacduk, oT4eT, AoKNaa,
AOCTOBEPHOCTU (BblYMCNEHNE npe3eHTaums)
cpegHero 3HayeHus
3KCNnepuMeHTanbHbIX AaHHbIX,
norpewHocTn). lNpencrasneHve
B pasfimyHon oopme
pes3ynbTaToB 3KCNepUMeEHTa
(Tabnuua, rpaduk, oTyer,

Aoknag, npeseHTauus)
9.2.2 [ Xumnyecknn aHanm3a WccnepoBaTtb xuMmmndecknn |HasHavyeHne TexHmyeckon Boapl. |1. 3agayn Ha onpeaeneHne |OK 01
npob TeXHU4YeCKon Boabl |cocTaB Npob TexHudeckon |TpeboBaHUsA K TEXHUYECKOM MeTannos, HeopraHmyeckmnx |[OK 02
BOAbl BoAe no rpynnam notpebneHuns. [aHNMOHOB U OpraHUYeCcKnx OK 07

KauyecTBO TEXHMYECKON BOAbI
pasHbIX BUAOB. XMMUYECKUN
aHanun3 n NPon3BOLCTBEHHbIN
KOHTPOJIb COCTaBa TEXHMYECKOMN
Boabl. CywHOCTb MeToaa
TUTPOBaHUSA. AHanm3
TEXHUYECKON BOAbl HA
XXECTKOCTb 1 apyrue
nokasatenu. KnucnotHocTb u
LLIENTOYHOCTb BOAbI.
OnpeaneneHne odLen u
cB060OOHOM LLENOYHOCTH
(KMCNOTHOCTN) METOAOM

BELLECTB B TEXHNYECKOW BOAE
pa3HOro HasHa4yeHus:.

2. MpakTuko-
OPUEHTMPOBAHHbLIE
TeopeTn4eckne 3agaHus Ha
coCTaB BOAbl 1 CNOCOObI
BbIpaXX€HUS KOHLEHTPaUMi
nepecyeT KOHLEeHTpaumn (c
NCNOMNb30BaHNEM
HOPMaTUBHbIX AOKYMEHTOB).
3. 3agaHue «Xumunyeckun
COCTaB TEXHUYECKOM BOApbI,
TN BOAbl N cnocobbl ee
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Moaynb / Paspen / Tema

Pe3ynbTat 006y4yeHus

CopepxaHue TeMbl

OueHOYHble MeponpuUaATUA

OK

TuTpoBaHua. pH cpeabl n
MEeTOAbl ee onpeneneHns.
XKecTkocTb BOAblI U METOAOLI €€
onpeaeneHus.

Cnocobbl BblpaxkeHUs
KOHLEHTpaumn pacTBOpPOB:
MaccoBasi 4ONSA PacTBOPEHHOIO
BeLLLeCTBa, MONsipHas U
MOMSANbHasA KOHUEHTpauuun. Tutp
pacTtBopa. Pacuer
KOHLUEHTpaUM 3arpAa3HAoLLINX
BELLIECTB U UX CPaBHEHME C
npenensHoO AoNyCTUMbIMUA
KoHueHTpaumsamn (MOK).
MccnegoBaHue XMMU4eckoro
cocTaBa npob BoAbl.
OnpepgeneHne xnopungos
MEeTOAOM TUTPOBaHUSA B
TEXHUYECKOon Boae.
OnpepgeneHne xnopna-moHoB
METOAOM apreHTOMEeTpuUmM ¢
doMKCUpOBaHNEM KOHLLA
TUTpOBaHuA nNo metoay Mopa
(ocaguTenbHoe TUTPOBaHME).
OnpepneneHne XeCcTKocTh
TEXHUYECKOW BOAbI METOAOM
TUTPOBAHMS.

NpUMeHeHns» (c
NCMNONb30BaHNEM
HOPMaTUBHbIX AOKYMEHTOB)-
4. JlabopaTtopHasi paboTta (Ha
BbIGOP):

— OnpegeneHue xnopuaos
METOAOM TUTPOBaHUS B
TEXHUYECKON BOAE;

— OnpeaeneHune XecTKOCTH
TEXHUYECKOW BOAbl METOAOM
TUTPOBaHUSA
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Moaynb / Paspen / Tema

Pe3ynbTat 006y4yeHus

CopepxaHue TeMbl

OueHOYHble MeponpuUaATUA

OK

KomnnekcoHomeTpuieckoe
onpeerieHne XecTkocTu
(CyMMbl MOHOB Kanbuma n
MarHusi) B cpeae aMMOHUNHO-
aMmmMmunayvHoro 6ydepHoro
pacteopa (pH 9—-10) no
obpasoBaHuto ¢ TpunoHom b
MarnoAMCCOLMMPOBAHHbIX
KOMMEKCHbIX COeANHEHUI

9.2.3

XUMNYECKMUIN KOHTPONb
KayecTBa BO3ayxa

WccnepoBsaTb cofepkaHue
YrNeKncnoro rasa B
BO3yxe

XMUMUYECKMI COoCTaB
aTMocdepHoro Bosayxa,
BO3ayxa paboyen 30HbI.
BpeaHble BewecTsa n npumecu
B BO3JyXe XUIbIX NOMELLEHUN, B
BO3ayxe paboyen 30HbI.
HopmaTuBHbIE JOKYMEHTbI.
NocneacTBms BO3OENCTBUA
BbICOKOW KOHLIEHTpaLmn
YrNEKNCNoro ra3a Ha opraHnam
yenoseka. MeponpusaTma no
CHWXKEHMIO YPOBHSA
3arpsi3HEHHOCTU BO3ayxa
nccnegyeMmon KoOMHaTbl.
['MrmeHnyeckas oLeHKa cTeneHmn
3arpsisHeHust Bo3ayxa
nomMeLleHNsa Ha OCHOBE
COMOCTaBIIEHNSA KOHLIEHTPaLMN

1. Tect no Teme
«XMMUYECKNIN COCTaB
aTMocdepHoro Bosayxa u
BO34yxa paboyen 30HbI».

2. MNpakTuKo-
OPVEHTUPOBAHHbIE 3aaHUS
Ha XUMUYECKUIA aHanNn3
cocTaBa BO3fyxa.

3. JTabopaTtopHas paboTa
«OnpepeneHne cogepxaHus
YINEKNCINOro rasa B BO34yxe
NoOMELLEHNS IKCnpecc-
MEeTO40M»

OK 01
OK 02
OK 07
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Moaynb / Paspen / Tema

Pe3ynbTat 006y4yeHus

CopepxaHue TeMbl

OueHOYHble MeponpuUaATUA

OK

Aanokcuaa yrnepoga ¢
COOTBETCTBYHOLLMM
rMMrMeHNYeCcKMM HOpMaTUBOM.
NccnepoBaHue npob Bo3ayxa
pabo4en 30HbI. Onpegenexve
coaepXXaHuna yrreknMcnoro rasa B
BO34yxe NOMELLEHNSA 3KCrpecc-
meToaoM. CocTaBneHme
ypaBHEHNA XMUYECKOMN
peakuunu, nexatien B OCHoBe
AAHHOro nccnegoBaHus.
WHTepnpeTauusa pesynbTaToB
3KCnepuMeHTa.

9.24

XUMUYEeCKMN aHanu3
npo6 maTtepunanos
CTPOUTESbHO-
pecTaBpaLunoHHON
AEATEeNbHOCTU U An3anHa

WccnepoBath Npobbl
MaTepuanoB CTPOUTENbHO-
pecTaBpaunoHHOMN
JesaATenbHOCTN N gmn3amHa

Knaccudoumkaumnsa matepmanos,
NCNoNb3yeMbIX B CTPOUTENBHO-
pecTaBpaunoHHOMN
AeATenbLHOCTM NO COCTaBy, UX
Ha3Ha4yeHne 1 NpUMeHeHMne.
XUMUYECKM aHanms
MaTepuanos CTPOUTENbHO-
pecTaBpaLunoHHON
AesaTenbHOCTN U An3anHa.
XUMUNYECKMA COCTaB MUIMEHTOB,
KpacuTenen, BSXYyLLMX CMeCeHN,
OCODEHHOCTUN UX CBOUCTB 1
NnpPUMeHEHNA B
npodgeccmnoHasnbHoOn

1. MNMpakTuko-
OpPUEHTUPOBaHHbIE 3aaHNS
N0 XMMUYECKOMY aHanmay
npo6 matepunanos
CTPOUTENBHO-
pecTaBpaLMOHHOM
OEeATeNnbHOCTM 1 An3anHa.
2. JlabopaTopHas paboTa (Ha
BbIOOP):

— MN3rotoBneHune Kpacok
(noabop NUrMeHTOB 1
CBA3bIBAOLLMX BELLECTB);

— WccnepoBaHue cBonCTB
BSDKYLLIMX BELLECTB Ha

OK 01
OK 02
OK 07
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Moaynb / Paspen / Tema

Pe3ynbTat 006y4yeHus

CopepxaHue TeMbl

OueHOYHble MeponpuUaATUA

OK

aeatenbHocTU. BewecTsa,
ncnosb3yemMble B KayecTBe
NMUrMEHTOB U CBA3YHOLLUX
mMartepuanos. MIctopuyeckasd
crnpaBka. CoBpeMeHHble
mMaTepuansl.

KavecTBeHHbIN U
KOSNIMYeCcTBEHHbIN CcOoCcTaB Npoob
MaTepuanosB CTPOUTENBHO-
pecTaBpaunoHHOM
JesaTenbHOCTU 1 gn3anHa.
Knaccudukaumsa kpacok no
YKPbIBUCTOCTU, NPO3PAYHOCTM B
3aBUCUMOCTM OT UCMOSb3yeMbIX
NMUIMEHTOB U CBA3YHOLLMX
BelecTB. OnpegenexHne
COCTaBa KpacoK Ha cofepxxaHue
MUKPO U MaKpO3reMEHTOB.
WccneposaHve maTepuanos
CTpoUTENbHO-peCcTaBpaLMOHHON
AeATenbHOCTU N Au3anHa.
M3rotoBneHune kpacok (nogdop
NMUrMEHTOB 1 CBA3bIBAOLLMX
BewecTB). MiccnegoBaHue
NPUPOAHbLIX MUHEPASIOB,
nosily4eHne NUrMeHToB NyTem
XUMUYECKNX peakLmn,

npumepe runca
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Moaynb / Paspen / Tema

Pe3ynbTat 006y4yeHus

CopepxaHue TeMbl

OueHOYHble MeponpuUaATUA

OK

onpegeneHne CBA3YLMNX
Martepuanos. MIHTepnpeTaumna
pes3ynbTaToB B BUAE CPaBHEHUS
YKPbIBUCTOCTM M NPO3pavyHOCTU
NOJSTy4YEHHbIX KpacoK nyTem
HaHeceHUsa Nx Ha NucT Bymaru.
WccnepgoBaHme cBONCTB
BSXKYLLMX BELLECTB Ha NpuMepe
rmnca. OnpegeneHne ckopocTu
cxBaTbIBaHUA NPUPOLHOIO U
CTpOMUTENbHOrO runca. ®akropsl,
ycKopsirowme 1 samegngoLime
cXBaTblBaHWE NPUPOAHOro
runca. 'vncosoe
TecTo,Temnepatypa ero
3actbiBaHus. CpaBHeHue
CKOPOCTM CXBaTbIBAHWUS
NPUPOAHOIro N CTPOUTENBHOIO
rmnca, onpegeneHue (pakTopos,
BNUAIOLLMX HA CKOPOCTb
CcxXBaTbIBaHUA CTPOUTENBHOIO
rmnca, onpegeneHuve
TemnepaTypbl 3aCTbiBaHNSA
rMNcoBoro TecTa

9.25

NcenegoBaHne o6beKToB
TexHocdepbl

MNcecnepoBatb XMMUYECKUIA
cocTaB 0OBbEKTOB
TexHocdepbl Ha npumepe

Y4yebHo-nccnegoBaTenbCkum
NpoekT B obnactu
nceneaoBaHmsa 06bHEKTOB

Y4yebHo-nccnegoBaTenbCkum
NpoeKT B obnactu
nccnegoBaHnsa oObLEKTOB

OK 01
OK 02
OK 04
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Moaynb / Paspen / Tema

Pe3ynbTat 006y4yeHus

CopepxaHue TeMbl

OueHOYHble MeponpuUaATUA

OK

TEXHMYECKOW BOAbI U
MaTtepuarnoB CTPOUTESbHO-
pecTaBpaunoHHOMN
JesaTenbHOCTU N gnsamHa

TexHocdepbl. O630p TEM
y4yebHo-nccnenoBaTenbCKnx
NPoeKToB. ANropnTMm
BbIMOSIHEHUS NpoeKTa.
OnpegeneHne npobnembl
nccrneposanHuns. Metoabl novcka,
aHanmsa n obpaboTku
MHdOpMaLUKM O NPOeKTe B
pPasnnyHbIX UICTOYHUKAX.
O6ocHoBaHMe akTyarnbHOCTH.
BbisiBneHne npobnemoi
nccnegoBaHus. Beibop
06BEKTOB 1 METOJ0B
nccnepoBaHus. lNoctaHoBKa
Lenen n 3agad nccnegoBaHus.
OnpepgeneHve npogykta
nccnepoBaHunda. OnpegeneHue
3TanoB U COCTaBeHMe NnaxHa
nccneaoBaHuS.

WcecneposaHne npeanoXeHHoro
obbekTa Ha KUCIOTHOCTb,
LLIENOYHOCTb, XMUYECKUIA
COCTaB (3arpsA3HUTENn, Makpo- n
MUKpoanemeHTbl). ObpaboTka
pes3ynbTaToB UCCeAOBaHUS.
OueHka KayecTBa uccnegyemoro
o6bekTa ncxonsa U3 pesynbTaToB

TexHocdepbl.

Bo3MOXHble TEMbl MPOEKTOB:
1. KoHTpornb kadecTBa
TEXHUYECKOWN BOAbl pa3HbIX
BMOOB B COOTBETCTBMM C
meTtoamkamm rno NOCT.

2. Co3gaHune gekopaTuBHOM
LUTYKaTYpPKW.

3. MurmeHTbl B n3genusax ns3
cTekna.

4. N\ccnepoBaHune
paspyLuaroLuiero AencTamns
BOAbl HA CTPOUTESIbHbIE
mMaTtepuansl.

5. OueHka cocTosAHuA
BO34yxa paboyen 30HbI
cneunanucTta (TexHonora,
CTPOMTENS U T.MN., C Yy4E€TOM
obnacTtu npodeccrmoHanbHom
AenTenbHoCTN) B
COOTBETCTBUU C
HOPMaTUBHbLIMMN
AOKyMeHTamMu

OK 07
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Moaynb / Paspen / Tema

Pe3ynbTat 006y4yeHus

CopepxaHue TeMbl

OueHOYHble MeponpuUaATUA

OK

XUMUYECKOro aHanmaa.
OdbopmneHne pesynbtaToB
NpoeKkTa B COOTBETCTBUM C

3a4aHHbIMUA Tpe6OBaHVIF|MVI.

3awmTta npoekTta
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[MpunoxeHne 2
NMnaHupyemble pe3ynbTaTbl OCBOEHUSA obweobpa3oBaTenibHOU AUCLUNNUHLI B cooTtBeTcTBMM ¢ PIOC CIO n
Ha ocHoBe PI'OC COO

Kog mn
HaMMeHoOBaHue
copmMmupyembIx

KOMNeTeHUuun

n.ﬂaHI/IpyeMble pe3ynbTaTbl OCBOEHUA AUCLUUNIIUHDbI

Oo6wmes

OucuunnuHapHbie?

OK 01. Beibupatb
cnocobbl peLueHus
3apay
npodeccnoHanbLHon
AEeATENBHOCTY
NPUMEHUTENBHO K
pasnuyHbIM
KOHTEKCTaM

B yacTu TpyaoBOro BOCNUTaHUSA:
- TOTOBHOCTb K TpyAy, OCO3HaHWe LieHHOCTU MacTepcTBa,

Tpygonobue;

- rOTOBHOCTb K aKTUBHOMN DEesaATenbHOCTH
TEXHOMOIMMYECKOM W  coumanbHOW  HanpaBliEHHOCTH,
CNOCOBHOCTb WHULMNPOBATD, nnaHnMpoBaTb n

CaMOCTOATENbHO BbIMOMHATL TaKyl AeATENbHOCTb;

- WHTepecC K pasnuyHbiM cepam npoceccmoHansHoOm
AeATeNbHOCTH,

OBnapeHue yHUBepcasrnbHbIMU
no3HaBaTeNbHbIMU AEUCTBUAMMU:

a) 6a3oBble nornyeckue AenNcTBuS:
- caMoCToATENbHO POPMYNMPOBaTh M akTyanusnpoBaTb
npobnemy, paccmaTpmBaTb €e BCECTOPOHHE;

y4eOHbIMU

- yCTaHaBnMBaTb  CYLWECTBEHHbIA  MNPU3HAK UMK
OCHOBaHMSA ONsi  CpaBHEHusl, Knaccudukauum nu
ob6o0LeHus;

- BNnageTb CUCTEMON XMMUYECKUX 3HAHUW, KOTopas
BKINIOYaEeT: OCHoBoMonaratLne NOHATUS
(XMMmMyecknn  anemeHT, aToM,  3reKTPOHHas
obonoyka atoma, s-, p-, d-aNeKTPOHHbIe opbuTanu
aTOMOB, NOH, MOSeKyna, BaIlEHTHOCTb,
AMEKTPOOTPULATENBHOCTb, CTEMEHb OKUCIEHUS,
XMMMYeckasi CBsA3b, MOJSb, MOnsipHass Macca,
MOSSAPHbIN obbem, yrnepoaHbi cKener,
dyHKUMOHanNbHaA rpynna, pagukan, u3omMepus,
N30MEpbl, FOMOSIOMMYECKMIA  psig,  FOMOMOru,
yrnesogopoabl, KUCMOPOA- W asoTcoaepxalue
coeanHeHusi, BMONOrM4yeckn akTUBHbIE BeLLEeCTBa
(yrneBogbl, Xxupbl, 6enku), MOHOMep, MonuMep,

CTPYKTYpHOE 3BEHO, BbICOKOMOJIEKYISIPHbIE
coeaVHEeHNs, KpucTannuyeckas pelleTka, TuMbl
XMMUYECKNX peakumm (okmucnuTensHo-

BOCCTaAHOBUTENbHbIE, 3K30- U 3HAOTEPMUYECKME,
peakunm NOHHOro obmeHa), pacTBop, NEKTPONUTHI,

3 YkasblBaloTCS NIMYHOCTHbIE M MeTanpeameTHble pesynbtatel 3 ®rOC COO (B nocnenHen pegakuum ot 12.08.2022) B oTrnaronbHol dopme, hopmupyemblie

o6L1eobpaszoBaTensLHOM AUCLUMMIUHOM
4 OucumnnuHapHble (NpeaMeTHbIe) pesyribTaThbl YKasbiBaloTCs B COOTBETCTBMU C METOAMKON NpenoAaBaHnst AUCUMMIIUHDI
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- onpegensatb  Uenn  OeATenbHOCTH,
napameTpbl U KPUTEPUN NX OOCTUKEHMS,

- BbISBNATb 3aKOHOMEPHOCTWM W MPOTMBOpPEYMS B
paccMmaTpmBaeMbiX SIBIIEHUSX;

- BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHUBaTb
COOTBETCTBME pPe3ynbTaToOB LENsSM, OLUEHUBATb PUCKN
nocneacTBui AesaTenNbHOCTY;

- pasBuMBaTb KpeaTUBHOE MbIWSIEHNE NPU PELUEHUN
XW3HEHHbIX Npobnem

©) 6a3oBble uccnegoBartesibCKkMe AeNCTBUSA:

- BrageTb HaBblkamy y4yebHO-uccnenoBaTenbCKoM U

3ajaBaTb

NPOEKTHON [eATENbHOCTW, HaBblkaMW  paspeLleHus
npobnewm;
- BbIABNSATb  NPWYMHHO-CNEACTBEHHbIE  CBA3N U

akTyanuampoBaTb 3ajadvy, BblABUraTb [MMNoTe3y ee
peleHnsa, HaxoauTb aprymeHTbl N9 AoKasaTesibcTea
CBOMX YTBEPXOEHUW, 3afaBaTb NapaMmeTpbl U KpUTepum
pelleHuns;

- aHanuaMpoBaTb MNOJSly4YeHHbIE B XOA4e peLleHns 3agaudun
pe3ynbTaTtbl, KOUTUYECKN OLlEeHMBaTb UX JOCTOBEPHOCTb,
NPOrHO3MpoBaTh M3MEHEHME B HOBbIX YCITOBUSX;

- YMeTb MNEepeHOCUTb 3HaHWS B MNO3HABATENbHYK W
NPaKTUYeCKyto 06nacTn Xn3HeaeaTenbHOCTY;

- YMEeTb MHTErpupoBaTtb 3HaHMUS U3 pasHbIX NPeaMETHbIX
obnacrewn;

- BblABUraTb HOBble Maewn, npeanaratb OpUrMHanbHble
noaxonabl U peLLeHuns;

- CNOCOBHOCTb MX UCMOMBb30BaHWS B NO3HaBaTENbHOMW U
counaribHOW npakTuke

HEe3NeKTponuTbl, 3NeKTponuTUyeckas
avccounaumsi,  OKMCnuTernb,  BOCCTAHOBUTESb,
CKOPOCTb  XMMWYECKOW  peakumu, XUMU4Yeckoe
paBHOBecue), Teopunm U  3aKOHbl  (Teopus

XMMUYECKOrO0 CTPOEHUS OpraHUYeckux BeLLecTB
A.M. bytnepoBa, Teopus INEKTPONUTUYECKON
aunccoumauun, nepuoguyecknmn  3akoH  [O.W.
MeHgoeneeBa, 3akoH  COXpaHeHUst  MaccChl),
3aKOHOMEPHOCTU, CUMBOJSIMYECKUN HA3bIK XUMUN,
dhakTonornyeckme ceeeHnsa o CBOMCTBax, cocTase,
nonyyeHnn 1M GesonacHOM  UCMOSb30BaHMM
BaXXHEWLWINX HEOpraHM4YeckKnx Wu OpraHNYecKux
BeLLeCTB B ObITYy M MpakTUYeCKoOn OesTerIbHOCTU
YerioBeka;

- YMeTb BbIFBNATb XapakKTepHble TMpPU3HaKM WU
B3aMMOCBA3b W3YYEHHbIX MOHATUN, MPUMEHATb
COOTBETCTBYHOLIME  TMOHATUS  NpPU  ONUCaHWUK
CTPOEHMA M CBOWCTB  HEOpPraHUYeckux wu
OpraHM4YyecKnx BeLWEeCTB W WX NpeBpaLleHun;
BbISIBMATb B3aMMOCBA3b XUMMUYECKUX 3HAHUN C
NOHATUAMU n npeacraBneHnsamm Apyrmx
€CTeCTBEHHOHaYy4HbIX NpegMeTOoB;

- YMeTb UCMONb30BaTb HAMMEHOBAHUS XUMUYECKUX
coeauHeHumn MeXxayHapoaHoro coro3a
TEeopeTn4yeckom 1 MNPUKIagHON  XUMUN U
TpMBManbHble Ha3BaHUS BaXXHEWLUMX BELLECTB
(aTunneH, aueTuneH, rMULEpPUH, doeHon,
dopmanbgerma, YKCycHas  KUCoTa,  UUMH,
yrapHbll ras, yrnekucrnbl ras, ammuak, rawleHas
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N3BECTb, HerawleHasi u3BecTb, NUTbeBasd coga Wu
APYrux), coctaBnATb PopMynbl HEOPraHUYECKUX U
OpraHMYecKnx BELLECTB, YPaBHEHUS XUMMUYECKUX
peakuun, OOBACHATbL WX CMbICN;, NOATBEpXaaTb
XapaKTepHble XMMUYECKME CBOMCTBA BELLECTB
COOTBETCTBYHOLLMMWN SKCNEPUMEHTAMU U 3aNUCAMMU
ypaBHEHUN XUMUYECKUX peaKLnii;

- yMeTb YyCTaHaeBnuMBaTb  MNpPUHAONEXHOCTb
M3YYEHHbIX HEOPraHMYeCcKUXx U  OpPraHNYecKux
BELLECTB K onpefeneHHblIM Kraccam W rpynnam
COEOVHEHWI, XapakTepu3oBaTb WX COCTaB W
Ba)kHeuLLne CBOWCTBA; onpenenaTb BUAbI
XUMUYECKUX  CBA3en  (KoBaneHTHasi, WOHHas,

MeTannu4yeckasi, BOOOPOAHas), TUNbI
KpucTanmnmyeckmx peLleToK BELLECTB;
KnaccMuumMpoBaTb XMMUYECKNE peakLuu;

- copmMmmpoBaTb npeacTaBneHns: o

MaTtepuanbHOM eQuMHCTBE MUpa, 3aKOHOMEPHOCTSAX
N NO3HABaEMOCTU SAABNEHUA MPUPOAbl; O MEcTe u
3HaYeHUM XNMUUN B CUCTEME ECTECTBEHHBIX HaYK U
ee ponu B obecrneyeHMn YyCTOMYMBOIrO pas3BUTUSA
YyenoBeyecTBa: B peLleHnn npobnem
9KONMOrMYECKON, SHEpreTM4yeckom un nNUEeBOK
©e3onacHoOCTK, B pasBUTUM MEOMLUHbI, CO34aHuu
HOBbIX MaTepuanos, HOBbIX UICTOYHUKOB 3HEPIUN, B
obecneyeHun paumoHansHoro
NpUPOaONONb30oBaHus, B dopmMMpoBaHUm
MUPOBO33PEHNSA M 0OLWEen KynbTypbl YernoBeka, a
TaKKe 3KONorm4eckn o60CHOBAHHOIO OTHOLLEHMUS K
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CBOEMY 300POBbIO 1 NPUPOAHON cpeae;

- BflafeTb CUCTEMOW XMMWNYECKUX 3HAHWUN, KOTopas
BKITHOYaET: OocHoBonosnaratoLme NOHATMSA
(BononHWUTENbHO K cucTemMe NOHATUA 6Has3oBoro
YPOBHSI) - M30TOMbl, OCHOBHOE W BO36YyXOEHHOEe
coCTosHMEe aToma, mbpuamsaumsa  aTOMHbIX
opbuTanen, xummnyeckas ceasb ("T " n ", kpaTHblE
CBSI3N), MOSSipHAA KOHLUEHTpauusi, CTPYKTypHas
dopmyna, n3omepus (cTpykTypHas,
reomeTpuyeckass  (LMC-TpaHc-u3omepus),  Tunbl
XMMUYECKNX peakumn (fTOMO- U TeTeporeHHble,

obpatumblie n HeobpaTumble), pacTBopbl
(MCTUHHbIE, ANCNepCHble CUCTEMDI),
KpucTannorngparhl, cTeneHb  guccoumauun,

3MNEKTPONN3, KPEKUHT, PUGOPMUHT); Teopunm u
3aKOHbl, 3aKOHOMEPHOCTM, MWPOBO33pPEHYECKNE
3HaHUsl, nexawue B  OCHOBE  MOHMMaHUs
MPUYMHHOCTM M CUCTEMHOCTM  XMMMUYECKUX
SIBMEHUA, COBPEMEHHble  MNpPeAcTaBneHuss O
CTPOEHUM BELLLeCTBa Ha aTOMHOM, MOJIEKYTISIPHOM U
HaAMOMEKYNsIPHOM YPOBHSAX; MNpPeacTaBneHns o

MexaHu3Max XUMUYECKNX peakuun,
TepMOANHAMNYECKNX n KMHETUYECKNX
3aKOHOMEPHOCTSAX UX MPOTEKaHUsl, O XUMUYECKOM
paBHOBECUM, [NCMEPCHbIX cucTemax,

CbaKTOJ'IOFI/I‘-IGCKI/Ie CBe[lEHUs1 O CBONCTBax, CoOCTaBe,
nosnyvyeHunmn 7 6e3onacHom ncnoJsib3oBaHMn
BaXXHEMLLNX HeopraHn4eCcknx wu OpraHnN4YecKmnx
BeLweCcTB B 6bITy n I'IpaKTVI‘-IeCKOIZ OeATEeNIbHOCTU
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YeroBekKa; obLwmx HayYHbIX NpUHUMNax
XMMUYECKOro  npoussogcTBa  (Ha  npumepe
npou3BOACTBA  CEPHOM  KUCNOTbl, amMMuaka,
MeTaHona, nepepaboTkm HedTN);

- YMeTb MNPOBOAUTb pacyeTbl MO XUMUYECKUM
dopMyram 1M ypaBHEHUAM XUMWUYECKUX peakumnn C
NCNonb30BaHMEM (PU3NYECKMX BESIMYUH (MaccChl,
obbema rasos, Konun4yecTtea BellecTBa),
XapaKTepuayLmMx BeLlecTBa C KONMUYECTBEHHOM
CTOPOHbI: pacyeTbl MO HAXOXAEHUKD XUMUYECKOM
dopMynbl BellecTBa; pacyeTbl Maccbl (06bema,
KONnuyecTBa BellecTBa) NpoayKTa peakumm, ecrniv
OAHO M3 UCXOOHbIX BELLECTB AaHO B BUAE pacTBopa
C onpeaenieHHON MaccoBOW [ONen pacTBOPEHHOIO
BelllecTBa UM JaHO B U3bbITke (MMeeT npumechu);
pacyeTbl MaccoBOoM MMM OoObEMHON OONWM BbIxoda
npoaykTa peakumn; pacdeTbl TennoBoro adgekra
peakunn, 06 bEMHbIX OTHOLLEHWI ra30B.;

- YMeTb BbIFBMNATb XapakKTepHble MpU3HaKM WU
B3aMMOCBA3b W3YYEHHbIX MOHATUN, NPUMEHATb
COOTBETCTBYHOLIME  MOHATUS  NpPU  ONUCaHWUK
CTPOEHMS M CBOWCTB  HEOPraHUYECKUX W
OpraHMYecKnx BELLEeCTB M UX MNpeBpalleHun;
BbISBNATb B3aMMOCBSA3b XMMUYECKUX 3HAHUA C
NOHATUAMU n npeacraBneHnsamm apyrmnx
npeameToB Anga 6onee 0CoO3HAHHOrO MOHMMaHUS U
0OBbSCHEHUS CYLLHOCTM MaTepuanbHOro eamHCTBa
MuUpa; WCNOMb30BaTb CUCTEMHbIE XUMMUYECKNE
3HaHMs AN OOBACHEHUA U NPOrHO3MPOBAHMS
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SIBNEHUN, nMerLmnx eCTeCTBEHHOHaAY4HYIO

npupozy;
- YMETb UCNOJIb30BATb HaMMeHOBaHNA XUMNYECKNX
COG,D,VIHGHI/IVI MexayHapoaHoro COH3a

TeopeTMyeckon U1 NpUKNagHoOM  XMMuUM U
TpuBManbHble Ha3BaHUA BELLECTB, OTHOCSALLMXCA K
N3yYeHHbIM Knaccam OpraHn4Yeckmnx n
HEeOpraHM4YecKNnx  COedMHEeHUN;  UCMOSb30BaTb
XUMUYECKYIO CUMBOSUKY O5151 COCTaBneHnst popMyI
HEeopraHMYeckMx BeLLeCTB, MOJSEKYNAPHbIX U
CTPYKTYPHbIX (Pa3BepHyTbIX, COKPALUEHHbIX W
CKENEeTHbIX) OpPMyST  OpraHNMYEecKUX BELLECTB;
COCTaBfiATb YPaBHEHUS XMMUYECKUX peakunn wu
packpbiBaTb  MX  CYWHOCTb:  OKUCIUTESbHO-
BOCCTaHOBUTENbHbIX peakumnn nocpeacTBomM
COCTaBIiEHMUs  3NeKTpoHHOro  GanaHca  3TuX
peakuun; peakuunm WOHHOro obmeHa nyTem
COCTaBIIEHMSI UX MOJHbIX N COKPALLEHHbIX MOHHbIX
YPaBHEHUN;  peakuun  rmaponusa,  peaxkuun

KomnnekcoobpasoBaHus (Ha npumepe
TMOPOKCOKOMMMEKCOB  LUMHKA U antoMUHKUS);
noaTBepXxaaTb XapakTepHble XMMUYeCKne
cBOWCTBa BELLECTB COOTBETCTBYHLUNMM

3KCNepuMeHTaMmn 1M 3anuUcsMn  ypaBHEHUN
XUMUYECKMX peaKLnM;

- yMeTb KnaccuuuupoBaTb HeOopraHuyeckue u
OpraHnyeckne BeLLeCcTBa N XUMUYECKME peakuumu,
CaMOCTOSITENIbHO BblIOMpPaTb OCHOBAHUS N KpUTEPUMK
Ans  Knaccnukaumm  n3yvaemblX  XMMUYECKUX
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00BbEKTOB; XapakTepnsoBaTb COCTaB U BaXXHeNLIne
CBOWNCTBA BELLECTB, npuHagnexawmnx K
onpefeneHHbIM Krnaccam u rpynnam CoeauHeHun
(npocThble BellecTBa, OKCMAbI, TMAPOKCUAbBI, CONMK;
yrnesogopodbl, npocTtble  adupbl,  CAMPTHI,
deHonbl, anbaervabl, KeTOHbl, KapboHoBblE
KACNOTbI, CINOXHble 3upbl, XWUpbl, YrnesoAbl,
aMUVHbIl, aMUHOKNCOTbI, 6EMNKN); NPUMEHSTb 3HAHNSA
O CoCTaBe W CBOWCTBax Bewects Ang
3KCNepUMeHTanNbHOM NpoBEpPKK rmnoTtes
OTHOCUTENBbHO  3aKOHOMEPHOCTENM  MpOTEeKaHWUd
XMMUYECKUX  peakuMm 1 NPOrHO3MpOBaHUA
BO3MOXHOCTEN UX OCYLLLECTBNEHNS;

- YMeTb NoaTBepXOaTb Ha KOHKPETHbIX npumMepax
XapakTtep 3aBMCUMOCTU peaKLMOHHOWN CNOCOBHOCTH
OpraHU4yecKnx CoegUHEeHUn OT KpaTHOCTU U Tuna
koBaneHTHou csAan ("T " 1 ™), B3aUMHOro BMUSHWS
aTOMOB W rpynn aTOMOB B MOSEKynax; a Takke oT
ocobeHHoCcTeN peanusaumm pasinyHbIX
MEeXaHU3MOB NPOTEKaHUSA peakunii;

- YMeTb XapakTepu3oBaTb 3NEKTPOHHOE CTPOEHME
aToOMOB (B OCHOBHOM 1 BO36Y)XAEHHOM COCTOSIHUK)
N MOHOB XMMUYECKMX anemeHToB 1 - 4 nepnoaoB
Mepuogunyeckon cuctembl .. MeHgeneeBa n unx
BasieHTHblIE BO3MOXXHOCTU, UCMNOSb3YSa MNOHATUSA "'S",
"p", "d-anekTpoHHbIe" opbuTanu, aHepreTnyeckmne
YPOBHU; OOBACHATbL 3aKOHOMEPHOCTU W3MEHEHUS
CBONCTB XMMMWYECKUX 3NEMEHTOB M 0bpasyembix
UMK COeANHEHWI NO Nepuogam 1 rpynnam
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OK 02.
Mcnonb3oBaTb
COBpPEMEHHbIE
cpencTtea rnovcka,
aHanmsa u
WMHTepnpeTaunm
nHdopMauum n
WHOPMaUNOHHbIE
TexHonormm ans
BbIMOSHEHUA 3a4au
npodeccnoHanbLHon
AeATenbHOCTH

B obnactu UEeHHOCTM Hay4YHOro NO3HaHUA:

- cthopMmnpoBaHHOCTb MMUPOBO33PEHNS,
COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHIO pPasBUTUSA
Haykm n oO6LLeCTBEHHON MpaKkTUKM, OCHOBAHHONO Ha
anarnore KynbTyp, CNoCOBCTBYIOLLETNO OCO3HAHUIO CBOETO
MecTa B NOSNUKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBAHWE A3bLIKOBOM U  YUTATESILCKOM
KynbTypbl Kak cpeactsa  B3auMMOAEWCTBUS  Mexay
noabM1 1 NO3HaAHUA MUPa;

- OCO3HaHWe LEHHOCTU Hay4yHOMW [esATerlbHOCTH,
rOTOBHOCTb OCYLLECTBNATb MNPOEKTHYHO n
nccnegoBaTenbCKyo AeATEeNbHOCTb MHAMBMAYANBHO U B
rpynne;

OBnapgeHue YHUBepcanbHbIMU
no3HaBaTesibHbIMU 4EUCTBUAMMN:

B) paboTa ¢ nHhopmaumen:

- BNageTb HaBblkamMu nonyvyeHuss uHdopmaumm us
NCTOYHWNKOB pasHbIX TUMNOB, CaMOCTOSITENIbHO
OCYLLECTBNATb MOWUCK, aHanua, cuctemMaTtvM3aumio W
WHTepnpeTaumio MHpopMaumMm pasnuyHbIX BUOOB U
dopm npencraBneHuns;

- co3gaBaTb TEKCTbl B pasfiMyHbiX dhopMatax C y4eToM
HasHa4YeHns wuHdoOpMauumM © LeneBon ayanTopuu,
Bblbnpas ontumanbHyto opMy nNpeacTaBneHus u
BU3yanusauuu;

- OLleHMBaTb AOCTOBEPHOCTD, NEermMTUMHOCTb
MHdOpMaLnK, ee COOTBETCTBME NMPaBOBbIM N MOParibHO-
3TUYECKNM HOpMaM;

y4eOHbIMU

- YMeTb MnnaHuMpoBaTb W BbIMOMHATL XUMUYECKUI
3KCNepuUMeHT (npeBpaLLeHus OpraHn4ecKumx
BELLECTB NpW HarpeBaHuu, NonyvyeHue aTuneHa u
N3yyeHne ero CBOUCTB, KA4eCTBEHHble peakunn Ha
anbgernabl,  Kpaxman,  YKCYCHYK  KUCIOTY;
AeHatypaunsa 6enkoB nNpu HarpeBaHWW, LBETHbIE
peakumn 6enkoB; MPOBOAUTL peakumm WMOHHOro
obmeHa, onpegenATb cpedy BOAHbIX PacTBOPOB,
KayeCTBEeHHble peakumn Ha cynbdaT-, kKapboHat- n
XNopua-aHWOoHbl, Ha KaTWMOH aMMOHWS; peluaTb
aKcrnepuMeHTarnbHble 3aga4ym no temam "Metannb!”
n "Hemetannbl") B COOTBETCTBUM C MpaBunamm
TEXHWKN ©BesonacHocTM npu  obpalleHnn ¢
BellecTBaMn M nabopatopHbiM 06OpyaOBaHUEM;
npeacTaBnaTb pe3ynbTaThl XUMUNYECKOTO
aKcrnepuMeHTa B (opme 3anncu  ypaBHEHUM
COOTBETCTBYHOLMX peakunn un opmMynuposaTb
BbIBOAbl HA OCHOBE 3TUX Pe3ynbTaToB;

- ymeTb aHanuanpoBaTtb XUMUNYECKYIO
NHpopmauuio, NonyvyaemMyto 13 pasHbiX MICTOYHUKOB
(cpeactB maccoBoun MHpopmaumn, cetb NHTepHeT
W apyrve);

- BNageTb OCHOBHbIMW METOAAMW  HAy4YHOro
NMO3HaHMA BELWEeCTB W XUMUYECKMX SIBIIEHUN
(Habnogexwne, n3MepeHwue, 3KCNEPUMEHT,
MOAeNMpoBaHue);

- yMeTb NpPoOBOAUTb pacyeTbl MO XMMWYECKUM
dopmynam 1 ypaBHEHUSIM XMMUYECKNX peakLnin C
NCrnonb3oBaHWEM PU3N4ECKNX BENNYMH,
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- ucrnonb3oBaTtb cpeactBsa  MHAOPMAUMOHHBLIX  ©
KOMMYHMKALMOHHbIX TEXHOMOornm B peLueHnm
KOrHUTUBHbIX, KOMMYHWKATUBHbIX W OpPraHn3aumOHHbIX
3agjay c cobniogeHnem TpebOBaHUM  IProHOMUKM,
TEXHUKN 6e30nacHOCTU, MMrMeHbl, pecypcocbepexeHus,
NpaBOBbIX N 3TUYECKMX HOPM, HOPM WMHCOPMAaLMOHHOM
©e3onacHocTK;

- BNageTb HaBblkaMy pacno3HaBaHUA 1 3aLMThbI
MHpopMaunn, tHdopmMaunoHHon 6esonacHocTn
NINYHOCTK

XapakTepusylLmnx BellecTBa C KONMUYECTBEHHOW
CTOPOHbI: Macchl, 06bemMa (HopmarbHble YCrOBUSA)
rasoB, KonuyecTBa BelleCcTBa; MCMNOMNb30BaTh
CUCTEMHbIE XUMMWYECKME 3HAHUS LNS NPUHATUSA
peleHnn B KOHKPETHbIX XXW3HEHHbIX CUTyauusix,
CBSI3aHHbIX C BELLLECTBAMN N NX NPUMEHEHNEM;

- yMeTb CaMOCTOSTENMbHO  MNaHupoBaTb U
NPOBOANTbL XMMUYECKUA SKCNEPUMEHT (NonyveHne
MW U3ydeHWe  CBOWCTB  HEOpraHuyeckux u
OpraHN4YecKnx BeLeCTB, KayeCTBEHHble peakuuu
yrneBo4opoaoB pasnnYHbIX KnaccoB n
KucnopogcoaepXalinx OpraHM4yeckux BeLecTB,
pelweHne  aKCNepuMmeHTanbHbIX  3ajad no
pacno3HaBaHUO HEOPraHNUYEeCKUX N OpraHUYecKnx
BellecTB) C cobnogeHnem npasusi 6esonacHoro
obpalleHns c BewectBamum U nabopaTopHbIM
obopynoBaHuem, dopmynmpoBaTtb uenu
nccnenoBaHusl, NpeaocTaBnATb B pasnnyHOM
dopme pesynbTaThbl 3KCnepuMeHTa,
aHanuanpoBaTb U OLEHNBATb UX AOCTOBEPHOCTD;

- YMeTb OCYLLEeCTBNATb LereHanpaBneHHbIn NOUCK
XUMUNYECKOM nHdopmauum B pasnn4YHbIX
NCTOYHMKaX (Hay4Has n y4yebHo-Hay4Has
nuTepatypa, cpeactBa MaccoBOM MHGOpMauuu,
cetb  WHTepHeT un  Opyrve),  KpUTUYECKU
aHanu3anposaTb XUMUYECKYHO NHopMauumio,
nepepabatbiBatTb €€ U UCMNOMb30BaTb B
COOTBETCTBUM C NOCTaBNEHHON y4ebHON 3ajaven;
- BriageTb CUCTEMOWN 3HaAHWW O MeTodax Hay4YHOro
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NO3HAHUS SIBMEHWA NpPUPOAbl, WCMONb3yeMbIX B
€CTECTBEHHbIX Haykax 1 YMEHUSIMU NPUMEHATb 3TU
3HaHUS MNpU 3KCMepMMeHTarlbHOM UCCrefoBaHNM
BELLECTB U AN 06 bACHEHUS XUMUYECKUX SIBNEHWN,
MMeKLMX MecTo B npupoae NpakTUYecKon
AeATENbHOCTU YErNoBeKa U B NMOBCEAHEBHOMN KU3HY;

OK 04.

AP PeKTUBHO
B3aMmMmogencrTeBoBaT
b 1 paboTaTb B
KONNeKkTnee un
KomaHae

- TOTOBHOCTb K CamMOpasBUTUIO, CaMOCTOSTENBbHOCTU WU
camMoonpeaernieHnto;

-oBnageHve HasblkamMn Yy4ebHo-MccnegoBaTenbCKON,
NPOEKTHON U coLMarbHON OeATENbHOCTY;

OBnageHue yHuBepcarnbHbIMA KOMMYHUKaTUBHbLIMU
AeUCTBUAMM:

0) coBMeCcTHasa AeATesNIbHOCTD.

- MOHMMaTb M UCMNONb30BaTh NPeUMyLLLeCTBa KOMaHAHON
N nHOMBMAyanbHou paboTsl;

- NpuUHMMATb LUEenn COBMECTHOM  OesATEeNnbHOCTH,
OpraHn3oBbIBaTb M KOOPAMHUPOBATbL OEWNCTBUS MO €e
JOCTUMXXEHUIO: COCTaBMnATb nnax JencTBun,
pacnpegensatb ponuM C Y4eTOM MHEHUM YYacCTHUKOB
obcyxaaTb pesynbTaTbl COBMECTHOW paboThl;

- KOOPAWHMPOBATb W BLINOMHATL PaboOTy B YCrOBUAX
peanbHOro, BUPTyanbHOr0O U KOMBWUHMPOBAHHOIO
B3aUMOOENCTBUS;

- OCYLECTBMNATb NO3NTUBHOE CTpaTermyeckoe noBeaeHne
B pPasnuU4HbIX CUTyauusix, NposiBNSATb TBOPYECTBO U
BoOGOpaxxeHne, 6bITb MHULNATUBHBIM
OBnageHune YyHuBepcCanbHbIMU
OEeNCTBUAMMU:

r) NPUHATUE ceba u Apyrux noaen:

perynsaTuBHbIMU

- YMeTb NNaHMpoBaTb M BbINOSHATL XMMWUYECKUN
3KCNepuUMeHT (npeBpaLLeHns OpraHuyeckmx
BELLECTB NPWU HarpeBaHWW, NOSyYeHME ITUNEHa u
N3y4yeHne ero CBOMCTB, KAYECTBEHHbIE peakunn Ha
anbgernabl,  Kpaxman,  YKCYCHYK  KUCIIOTY;
AeHaTypaumna GenkoB MNpu HarpeBaHUW, LBETHbIE
peakumm 6ernkoB; MpPOBOAUTL peakuun MOHHOTO
obmeHa, onpenensTb cpedy BOAHbLIX PacTBOPOB,
Ka4yeCTBEHHble peakumn Ha cynbgar-, kKapboHaT- n
XNOPUA-aHMOHbI, Ha KaTWMOH aMMOHUS; peLuaTb
3KCnepuMeHTasnbHble 3agadn no tTemam "MeTtansb!”
n "Hemetannbl") B COOTBETCTBMM C MpaBunamm
TEXHUKN ©BesonacHocTM npu  obpalleHun ¢
BellecTBaMn M nabopaTtopHbiM 00OpyaOBaHUEM;
npencraBnATb pesynbTaThbl XUMUYECKOro
aKcnepumeHTa B QOpMe 3annucu  ypaBHEHUN
COOTBETCTBYKOLUNX peakumn un dopmynuposaTtb
BbIBOAbl HA OCHOBE 3TUX Pe3yNbTaTos;

-yMeTb CaMOCTOATESNbHO nnaHMpoBaTb n
NPOBOAUTb XMMUYECKUA IKCNEPUMEHT (nonyvyeHne
MW U3ydeHWne  CBOWCTB  HeOpraHm4yecknx u
OpraHM4YecKnx BeLeCTB, KayeCTBEHHbIE peakuuu
yrnesogopoos pasnNyHbIX Knaccos n
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- MPUHUMATb MOTUBbLI U aprymMeHTbl ApYrnx Iogen npu
aHanuse pesynbTaToB AEATENbHOCTMY;

- Npu3HaBaTb CBOE MpaBO W MpaBO ApPYyrnx nogen Ha
OLLNOKM;

- pa3BmBaTb CNOCOOHOCTb MOHUMATbL MUP C NO3MLUN
APYroro 4yenoeeka;

KMCNOPOACOAEPXKALUNX OpraHN4YeCcKMX BeELLECTB,
peleHme  3KCNepuMeHTanbHbiX  3agady Mo
pacrno3HaBaHUIO HEOPraHWYeCKNX N OpraHnYecKmnx
BewecTB) ¢ cobniogeHneMm npasun 6e3onacHOro
obpalleHns c BewectBamum U nabopaTopHbIM
obopygoBaHuem, dopmynmnpoBaTb Lenm
nccrnegoBaHus, NPeaocTaBnATb B Pa3NIUYHON
dopme pes3ynbTaThbl 9KCMNEepPUMEHTA,
aHanM3MpoBaTb N OLEHNBATb UX AOCTOBEPHOCTb;

OK 07.
CopencreoBaTtb
COXpaHEHUIo
oKpYyXatoLien
cpeapl,
pecypcocbepexeHun
10, NPUMEHSATL
3HaHus 06
N3MEHEHNN
Knumara, NpUHUMUnbI
Bepexnumeoro
NpOun3BOACTBA,
apheKTUBHO
JencTBoBaThb B
Yype3BblYanHbIX
cUTyaumsix

B o6nacTtu 3Konorn4yeckoro BOCNUTaHus:

- ChOPMUPOBAHHOCTL  3KOSIOrMYECKOW  KymnbTypbl,
NnoHUMaHue BITUAHUSA coumanbHO-3KOHOMUYECKNX
NpoLeccoB Ha COCTOsiHAE MNPUPOLHOM WU coumnaribHOW
cpenpbl, OCO3HaHue rno6anbHoro Xapakrepa
aKonorndyeckmx npobnewm;

- MNMaHuMpoBaHWME W OCYLUECTBMEHMe [LOEeNCTBMA B
OKpyXawLen cpede Ha OCHOBe 3HaHuA  uenen
YCTONYNBOrO PasBUTUS YerioBEeYeCTBa;

aKTMBHOE Henpuatne OEencTBU, NPUHOCAWMX Bpea
OKpy>XatoLen cpeae;

- ymeHue NPOrHo3npoBaTb
aKonornyeckme nocneacTaus
AencTBun, NnpeoTepallaTh ux;

- paclumpeHue onbitTa AesTeNnbHOCTU 3KONOrMYeckom
HanpaBfeHHOCTY;

- OBnageHue HaBblkaMn y4ebHOo-nccrneaqoBaTenbCKon,
NMPOEKTHOM M coumnanbHON OeaTeNbHOCTU

HebnaronpuaTHble
npeanpuHMMaeMbix

- cthopmupoBaTb npeacTaBfieHNs: O XUMWUYECKOMN
COCTaBnsloWEN eCTeCTBEHHOHAy4YHON  KapTUHbI
MUpa, ponv XMMuUM B NO3HAHWUMU SBIIEHUI NPUPOAbI,
B (POPMUPOBAHUN  MBbIWSEHUA U KynbTypbl
NINYHOCTKN, ee (PYHKUMOHANBbHON PaMOTHOCTH,
HeobXxoauMown AN1s peLleHnsa NpakTUYeCcKnx 3agad u
akonornyeckm OBOCHOBAHHONO  OTHOLWEHUA K
CBOEMY 3[10POBbI0 N NPUPOLHON Cpeae;

- ymeTb cobniogate npaBuia  9KONOMMYeCcKu
uenecoobpasHoro nosegeHns B ObITY U TPYAOBOK
AEATENbHOCTM B LENsX COXpPaHeHUsi CBOEro
300pOBbSl M OKpyXawLwen npupogHon cpenbl;
y4uTbiBaTb OMACHOCTb BO3OEUCTBUA Ha >KUBblE
OpraHu3mbl OnpefeneHHbIX BewecTB, MNOoHMMasd
CMbICIT nokasaTenss npegenbHOM  [OnyCTUMOW
KOHUEeHTpauuu;

- yYyMeTb NpPOrHo3MpoBaTh,
oueHuBaTb C nosnumm 9KONOrmyeckou
B6esonacHocTu nocneacTeus ObiTOBOM n
NPOU3BOACTBEHHON  OEATenbHOCTU  Yenoseka,

aHanm3npoeaTtb "
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CBsi3aHHOM c nepepaboTkomn BELLECTB;
NCMonb30BaTh NOMyYeHHble 3HAHUA ONA NPUHATUA
rPaMOTHbIX pelleHun npobnem B cUTyauusx,
CBSI3aHHbIX C XMUEWN;

- YMeTb OCO3HaBaTb OMACHOCTb BO34ENCTBUSA Ha
XuWBble OpraHu3Mbl onpefeneHHbIX BeLecTs,
NoOHMMasa  CMbICIT  MokasaTens  npeaenbHOM
AONYCTUMOM  KOHUEHTpaumn, U MNOACHATbL Ha
npymepax cnocobbl YMEHbLUEeHUN n
npegoTBpaLleHns UX BPeOHOro BO3OAENCTBUSA Ha
OopraHu3m yenoseka

MnKe...

MpunoxeHue 3

CUHXpOHM3aUuMA NMMYHOCTHbLIX U MeTanpeaMeTHbIX pesynbtatoB PrOC COO
c oowmmMmu komneteHumnamm ®roc Crno

®roc coo ®roc cno
JNInyHocTHbIe pe3ynbTtaThl (JIP) B yactm Obume y
3KONOrMUECKoro BocnuTaHus (NP_3B) KOMNeTeHLUun KoMnoHeHTbl 06Wwmnx komneTeHUumn
- ®roc cno
NP_3B 01%. CchopMnpOBaHHOCTb 3KOMOTMYECKOM OK 07. npasuna aKonornyeckon 6e3onacHOCTU Npu BegeHUn
KyNnbTypbl, NTOHMMaHNE BIMUSIHUS CcOoLManbHO- CopencrteoBatb |npodeccuoHanbHOM AesTenbHOCTH
9KOHOMWYECKMX MPOLIECCOB HA COCTOSIHNE COXpaHEHMIO

5 IMK ykasbiBatoTcsa B cootBeTcTBUMU ¢ PIOC CMNO peanusyemon npogeccum / cneumanbHOCTK

6 Hymeparnus BBesieHa aBTopamy B ropsiike ynomuHauus Bo @I'OC COO B pasnene 1. TpeboBanus k pe3ysipraTaM OCBOSHHUSI OCHOBHOM 00pa3oBaTeIbHON IIPOrpaMMBbl
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NPUPOLHON N coumanbHOW cpeabl, 0CO3HaHWe
rnobanbHOro xapakrepa 3Konorm4eckmx npobnem

JIP_3B 02. NnaHnpoBaHue un ocyllecTBrieHne
OEeNCTBUM B OKpYyXaloLlen cpefe Ha OCHoBe 3HaHWA
uenen ycTon4mBoro pasBmuTug YernoBevecTea

JIP_3B 03. AKTnBHOE HENpUATUE OENCTBUMN,
NPUHOCSLLMX BPeL, OKpyXatoLlen cpene

JIP_3B 04. YMeHune nporHo3npoBaTb
HebnaronpuATHbLIE KONOrMYECKNe NocneacTBms
npeanpuHMMaembixX 4eNCTBUN, NpegoTepallatb X

JIP_3B 05. PaclumpeHue onbiTa AeaTenbHOCTH
3KOJ0rM4Yeckon HanpaBneHHOCTH

OoKpy>xatoLien
cpeabl,
pecypcocbepexeHun
t0, MPUMEHATb
3HaHUA 06
N3MEHEeHUN
KnumaTa, NpUHUMNbI
GepexnmBoro
NpPOV3BOACTBA,
apheKTUBHO
JencTBoBaTthb B
YypesBblYanHbIX
cuUTyaumax

npaBuna aKonornyeckon 6e3onacHoOCTn Npu BeaeHnn
npodeCcnoHanbHON AeATeNbHOCTU

cobnogaTb HOPMbI 3KONOrM4Yeckon GesonacHocTu
3HaTb

npaswuna akosnormyeckon 6e3onacHoOCTN Npu BegeHUm
npodeCccnoHanbHON AeATenNbHOCTU

cobnogaTtb HOPMbI SKONOrMYeCcKon 6e3onacHoOCTH;
onpeaensaTb HanpaBneHus pecypcocbepexeHns B
paMkKax npodgpeccmoHarnbHon OeATeSNTbHOCTU Mo
npodeccuu

npasuna aKosrormyeckon 6e3onacHoOCTN Npu BeaeHUN
npodheccroHanbHoM AeSTENBHOCTY

npasuna aKonornyeckon 6e3onacHOCTU Npu BegeHUn
npodeCccnoHanbHON 4eATeNbHOCTU; OCHOBHbIE
pecypcbl, 3a4eNCTBOBaHHbIE B NPpodeCcCMOoHarbHom
DesaTenbHOCTY;

3HaTb NPUHUMNbI 6epEeXnMBOro Npomn3BoACTBa

3 PEKTMBHO OENCTBOBATL B YpE3BbIYaNHbIX
CUTyaumsix; onpeaensaTb HanpaBreHns
pecypcocbepexeHnsa B pamkax npoteccmoHansHom
nesaTenbHOCTN No npodeccuu,
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ocywecTBnATb paboTy ¢ cobniogeHnemM npMHUMNOB
©epexnmMBoro NpoM3BoACTBa

JIP_3B 09. Oco3HaHMe LeHHOCTM Hay4HOM
AEATENbHOCTU, TOTOBHOCTb OCYLLECTBNATD
MPOEKTHYIO U UCCneaoBaTeNbCKyo 4eATENBHOCTb
MHOUBMOYaNbHO U B rpynne

OK 04.

A deKkTnBHO
B3ammMogencTesoBaT
b 1 paboTaTb B
KOnnekTmnee un
KomaHge

OCHOBbI I'IpOGKTHOVI OeATesibHOCTH

MeTanpe,qmeTHble pe3ynbTaTtbl U oowme KoMneTeHUUn

®roc coo ®roc Ccrno
YHuBepcanbHble y4eOHble no3HaBaTesibHble AeUCTBUA O6wme -
KoMnoHeHTbl 06LWKnXx KoMneTeHun
(yynp) KOMMeTeHuUn
Ba3soBble yyna_big 01. CamoctoaTensHO OK 01. 3HaTb aKTyasnbHbIN NPOMECCUOHANbHBIN U
norunyeckume dopMynunpoBaTh U akTyanuanposatb | BbibupaTtb cnocobbl |coumanbHbIi KOHTEKCT, B KOTOPOM
OencrTBus npobnemy, paccmatpuBaTh €€ pelleHns 3agad  [npuxoanTcsa paboTaTb U XKUTb;
(Yyng_snpn) BCECTOPOHHE npodeccnoHanbHOM (pacno3HaBaTh 3agadvy u/wnu npobnemy B
AEeATenbHOCTU npodeccuoHanbHOM u/unu coumansHOM
NPUMEHUTENBHO K |KOHTEKCTE; aHanM3npoBaTb 3agady u/mnm
pasnn4HbIM npobnemy n BblAeNsTb €e COCTaBHbIE YacTu
yynpa_bJg 02. YcraHasnueaTb KOHTEKCTam aHanuaupoBsaTtb 3agady u/unu npobnemy un

CyLLl,eCTBeHHbIIZ NPU3HaK nnn
OCHOBaHMA O5nAa CpaBHEHUA,

BblAeJ1ATb €€ COCTaBHbl€ YaCTu
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Knaccudpukaumm n o6o6LweHmns

Yynn_bBJ1[ 03. Onpegenstb Lenm
AeATenbHOCTN, 3aaaBaTb NapameTpbl
N KPUTEPUM UX AOCTUKEHNS

YYna_bJif 05. BHocuTb KoppekTuBsbl
B AeATerNbHOCTb, OLleHNBaTb
COOTBETCTBME pe3yNbTaToB LEensm,
oLeHnBaTb PUCKN NOCNeacTBUm
AeATEeNbHOCTU

3HaTb CTPYKTYpY NfiaHa Ans pelleHns
3agay; NopsaoK OUEHKN pe3ynbTaToB
pelleHna 3agad NnpodreccmoHanbHOn
AEATENbHOCTH

onpenenaTb aTanbl peLleHns 3agayu;
COCTaBMATb NNaH eNCTBUA; onpeaenatb
HeobxoauMble pecypchl

3HaTb CTPYKTYpPY NnaHa aAns peleHuns
3agay; NopsaoK OUEHKN pe3ynbTaToB
peLleHna 3agad NpodreccmoHanbHOn
AesaTenbHOCTH

oueHMBaTb pe3ynbTaT U NOCNeaCTBUSA CBOUX
AEeNCTBUI (CaMOCTOATENBHO UK C
NMOMOLLLbKO HaCTaBHMKA)

basoBhble
nccnepgoBartesibCcKkune
AeucTBuUA

(YYNQ_sun)

yyna_ b 03. Bnagetb Bugamm
AEeATENbHOCTM MO NOTyYEeHUO HOBOrO
3HaHuWs, ero NHTepnpeTauuu,
npeobpasoBaHNMio U MPUMEHEHUIO B
PasniMyHbIX Y4EOHbIX CUTyaUmnsiX, B TOM

OK 04.

AP EKTUBHO
B3aMMO4EeNCTBOBAaTb
n pabotatb B
KONNEKTMBE 1

3HaTb OCHOBbI I'IpOGKTHOI?I AeATeribHOCTU

yucre Npu co3gaHum y4ebHbIX 1 KOoMaHge
coumnanbHbIX NMPOEKTOB
yyng_suna 05. Crasutb u OK 01. 3HaTb CTPYKTYpY NnaHa Ansa peLleHuns

dopmynupoBaTb COBCTBEHHbIE 3aa4m
B oGpa3oBaTeNnbHON AeATENbHOCTU U
XKU3HEHHbIX CUTYaLUsX

Bbibupatb cnocobbl
pelueHns 3agad
npodgeccnoHasnbHoOn
AEeATEeNbHOCTU

3ajav;

onpenensTb aTanbl pelweHns 3agayn
COCTaBMATb NfaH AecTBUS;
onpenensitb HeobxoaMMble pecypcbl
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yyna s 07. AnanuamposaTtb

NPUMEHNTENIbHO K

NOPSAOK OLIEHKM pe3yrnbTaToB peLleHus

Nnofly4eHHble B Xo04e pelleHus 3agaqvm pasfnyHbIM 3agad npodeccmoHanbHOM OeATenbHOCTH
pe3ynbTaTtbl, KPUTUYECKM OLLEHMBATb KOHTeKcTaMm oLeHuBaTb pesynbTaT U NOCrneacTBUS CBOUX
NX JOCTOBEPHOCTb, MPOrHO3MpPOBaTh AEeNCcTBUM (CaMOCTOATENBHO UIK C
N3MEeHeHne B HOBbIX YCIOBUSIX MOMOLLIbIO HacTaBHUKA)
YYnno 66U 09. PaspabaTbiBath nnaH 3HaTb OCHOBHbIE UCTOYHUKN MHbOopMaLumK n
pelueHnsa NpobriemMbl ¢ y4eToM pecypcbl Ang peLeHns 3agay u npobnem B
aHanusa UMeLLNXCa MaTepuanbHbIX npodgeccnoHanbHoOM n/unu coumansHOM
N HemaTepuanbHbIX pecypcoB KOHTEKCTe
onpenenaTb aTanbl peLleHns 3agayn
COCTaBnATb NSfiaH AeNCTBUS;
onpenenaTb HeobxoauMble pecypcbl
yyng WA 10. OcywecTtenaTb 3HaTb anropuTMbI BbINOSIHEHUS paboT B
LeneHanpaseHHbIN NOUCK NepeHoca NpodeCccCnoHanbHOM U CMEXHbIX 06nacTAX;
cpeacTts 1M cnocoboB AeNCTBUS B MeToabl paboTbl B NpodeCcCnoHanbHom u
npodeccnoHanbHyto cpeay CMEeXHbIX cdrepax
yyng_bn 11. YmeTtb nepeHocuTb 3HaTb anropuUTMbI BbINOSIHEHUS paboT B
3HaHUA B NO3HABATENbHYHO U1 npodeccuoHanbHOM 1 CMEXHbIX 06nacTax;
npakTnyeckyto obnactum MeToAbl paboTbl B NpodeCcCnoHanbHom 1
XN3HEeOEeATENbHOCTH CMEXHbIX cdhepax
Pa6oTtac YYna_PW 01. BnageTb HaBblkamu OK 02. 3HaTb HOMEHKNaTypy MHAPOPMAaLNOHHbIX
MHcopmauuen nony4eHnst tHopmaLumm 13 Mcnonb3oBaTb NCTOYHMKOB, NPUMEHSAEMbIX B
(yyng_prn) NCTOYHWKOB pa3HbIX TUMOB, COBpPEMEHHbIE npodeccnoHanbHON AeAaTeNbHOCTU
CaMOCTOSATENbHO OCYLLECTBIIATb cpefcTtea novcka, |onpeaenaTb 3agayn Ans nomcka
NMOWUCK, aHann3, cMcTemMaTm3aumio u aHanusa un nHpopmauuu; onpeaenaTe Heobxoanmble
NHTepnpeTaumo NHpopMaumnm WHTepnpeTaumMm  [MCTOYHUKK MHGOPMaLMK;
passiMyHbIX BUAOB U (hopm WHOpMauuu, 1 |NrnaHMpoBaTb Npouecc noncka
npencraBneHuns NHOPMALNOHHBIE
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YYNO _PW 02. CosgaBaTb TEKCTLI B
passiMyHbIX oopmaTax c y4eTom
Ha3Ha4yeHna nHopMaLnn 1 Leneson

TexHonornm ans
BbIMOMNHEHUA 3agau
npodgeccnoHanbHON

3HaTb hopmaT 0POpMIEeHUs pesynbTaToB
noucka nHpopmaLmm, coBpeMeHHble
cpencTBa M yCTponcTBa MHhopmMmaTusaumnm

ayanTopuun, Bolbmpas onTuMmarbHYHo AeaTeribHoCTU odpopMIIATL pesynbTaTthl NOUCKa,
dopMy npeacTaBneHns u NPUMEHATb cpeacTBa MHPOPMaLMOHHbIX
BMU3yanusauuu TEXHOSIOrMM Ans peLeHus
npodgeccnoHanbHbIX 3a4au

YYnn_PW 04. Acnonb3oBaTb 3HaTb NOPALOK NPUMEHEHUS COBPEMEHHbIX
cpencrtea MH(POPMALMOHHBIX U CpeacTB M yCcTpoucTBa MHopmMaTnsaumm,
KOMMYHUKALMOHHbIX TEXHOSTOMMIN B nporpammHoe obecneveHve B
pEeLLUEHNN KOTHUTUBHBDIX, npodgeccnoHanbHOM AeATeNbHOCTU B TOM
KOMMYHUKaTUBHbIX U yucne
OpraHM3auUmnoHHbIX 3aad C MCNonb30BaTb COBPEMEHHOE NPOrpaMmMHoOe
cobniogeHnem TpeboBaHUn obecneyeHune; ncnonb3oBaTb pasnnyHbIe
9ProHOMUKMU, TEXHUKN BEe30MacHOCTH, undpoBble cpeacTea ansa peLeHns
rMrmeHsbl, pecypcocbepexeHus, npocpeccrnoHarnbHbIX 3aga4
NpPaBOBbIX N 3TUYECKNX HOPM, HOPM
NHOpPMaLUMOHHOM Be3onacHoOCTH

YHuBepcanbHble KOMMYHUKaTUBHbIE aencTtBuA (YKL)

CoBMmecTHas YKO_C[ 01. NoHumaTb U OK 04. OopraHuM3oBbIBaTb paboTy KonnekTusea
DeATeNbHOCTb Mcnonb3oBaTh NpenMyLlecTsa O pekTnBHO N KOMaHAabl;
(YKO_CcO) KOMaHAHOW U UHAMBMAYanbHOM B3aMMOOEeNCTBOBATb |B3aMMOAENCTBOBATb C KONneramu,

paboThbl

YKO_C[L 02. BeibupaTtb TEMaTUKY 1
MeTObl COBMECTHbIX AENCTBUN C
y4yeToM OBLLMX MHTEPECOB U
BO3MOXHOCTEN KaXKA0ro YrieHa
KonnekTuea

n paboTtatb B
KONnekTnee u
KoMaHae

PYKOBOACTBOM, KNMEeHTaMn B Xoae
npodeccroHanbHoN AeATenbHOCTH

OpraHn3oBbIBaTb PaboTy KONnekTuBa
N KOMaHAabl;

B3aMMOJENCTBOBATb C KOMSeramu,
PYKOBOLCTBOM, KIMMEHTamMu B Xo4e
npogeccnoHanbHON AeATenbHOCTU
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YKO_C[ 03. MNMpuHuMmaTb uenu
COBMECTHOW AeATEeNbHOCTH,
OpraHuM3oBbIBaTb U KOOPAVMHMPOBATb
OENCTBUS MO €€ AOCTMKEHUIO:
COCTaBMATb NNaH AeNCTBUN,
pacnpenenaTb Ponn C y4eTOM MHEHUN
y4aCTHUKOB 0bCyXaaTb pesynbTaThl
COBMECTHOM paboTbl

YKO_C[ 04. OueHnBaTb Ka4ecTBO
CBOEro BKMaja M KaXaoro yyacTHuKa
KOMaHabl B 06Wmnin pesynbTart rno
pa3paboTaHHbIM KpUTEPUAM

YKO_C[ 05. MNMpegnaratb HOBblE
NPOEKTbI, OLEHNBAaTbL Naeun ¢ No3nLmm
HOBW3HbI, OPUrMHANBHOCTH,
NPaKTUYECKOWN 3HaYUMOCTU

YKO_C[1 06. KoopanHupoBaTb U
BbINOSTHATL paboTy B YCNOBUAX
peanbHOro, BUpTyanbHOro u
KOMOWHMPOBAHHOIO B3aMoOOenCcTBUS

OopraHn3oBbIBaTb paboTy KonnekTuea
N KOMaHAbl;

B3aMMO4EeNCcTBOBATbL C KoNeramu,
PYKOBOLCTBOM, KINMEHTaMu B Xo4e
npodgeccnoHanbHON AeATenbHOCTU

OpraHun3oBbIBaTb paboTy KonnekTMea
N KOMaHAbI;

B3aNMOAENCTBOBATL C Konneramu,
PYKOBOACTBOM, KIMEHTaMM B XoAe
npodeccroHarnbHom AesTeNbHOCTH

3HaTb OCHOBbI I'IpOGKTHOI?I AeATeribHOCTU

OpraHn3oBbIBaTb paboTy KonnekTuea
N KOMaHAbI;

B3anMMOoOeNCcTBOBaTh C Konneramu,
PYKOBOACTBOM, KNMEHTaMu B Xoae
npodeccroHanbHoON AeATenbHOCTH

YHuBepcanbHblie perynatuBHbie gencteusa (YP[)

CamoopraHunsauus
(ypa_co)

YPL_CO 01. CamocTodaTeNBHO
OCYLLECTBNATb NO3HABATENbHYHO
OEeATENbHOCTb, BbIABNATL NPOGNeMbl,
CTaBuUTb 1 OPMYNMpoBaTh
cobCTBEHHbIE 3aaayn B
obpasoBaTenbHON OeATENbHOCTU U

OK 01.
Bbibupatb cnocobbl
pelueHns 3agad
npodgeccnoHasnbHoOn
AEeATeNnbHOCTU
NPUMEHNTENBHO K

OCHOBHbIE NCTOYHMKN MHCpOpMALMM 1
pecypcbl Ang peleHns 3agay n npobnem B
npodeccnoHanbHOM U/unu counanbHOM
KOHTEKCTe

pacnosHaBaTb 3agavy u/vnun npobnemy B
npodeccrnoHanbHOM u/unu coumansHoOM
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XU3HEHHbIX CUTYyaUUnUAX

YP[_CO 02. CamocTosTENbHO
COCTaBMsATb NfaH peLleHns npobnemsl
C Y4ETOM MMEILLNXCH PecypCcos,
COBCTBEHHbIX BO3MOXHOCTEN U
npegnoyYTeHnn

YP[_CO 03. [laBaTb OLEHKY HOBbIM
cuUTyaumsm

YP[_CO 06. OueHnBatb
npuobpeTeHHbIN OnbIT

CaMoKOHTpoOnb
(YPO_CK)

YP[_CK 01. JaBaTb OLIEHKY HOBbIM
CUTyaunsim, BHOCUTb KOPPEKTMBbLI B
AesaTenbHOCTb, OLEeHMBaTb

COOTBETCTBME PE3YNbTaToOB LENsaMm

pasnnyHbIM
KOHTEKCTaM

KOHTEKCTEe;
aHannMsnpoBaTtb 3agady n/vnn npo6r|emy n
BblAeJ1IATb €€ COCTaBHbl€ YaCTu

CTPYKTYpY NnaHa ans pelleHunst 3agad
COCTaBMATb NfaH AENCTBUS;
onpenensite Heob6xoaMMble pecypcbl

NOpSO0K OLLEHKM pe3ynbTaToB peLleHns
3agad npodpeccrmoHanbHOM AesaTenbHOCTH
oueHMBaTb pe3ynbTaT U NOCNeaCTBUSA CBOUX
AEeNCTBUI (CaMOCTOATENBHO UK C
NMOMOLLIbKO HaCTaBHMKA)

NOPSIAOK OLIEHKN pe3ynbTaToB peLleHns
3agad npodeccmoHanbHOM OeaTenbHOCTH
oLeHuBaTb pesynbTaT U NOCNeaACTBUS CBOMX
AEeNCTBUI (CaMOCTOATENBHO UIK C
NMOMOLLIbKO HaCTaBHMKA)

NOpSAOO0K OLEHKN pe3yNbTaToB peLleHns
3agaJy npodpeccroHanbHOW AeATenbHOCTH
oueHMBaTb pe3ynbTaT U NOCNeaCcTBUS CBOUX
AEeNCTBUI (CaMOCTOATENBHO UIK C
NMOMOLLIbKO HaCTaBHMKA)
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