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1. Llenb v 3apaumn npenopfaBaHusa 061e06pasoBaTeNbHON AUCLUNAUHBI «XXUMUA»

Obweobpa3oBatensHas aucumMniavHa «Xumus» (panee — O[l) sBnsetca 4acTbio
06s3aTeNbHOI NpeaMeTHON 06nacTu «EcTecTBeHHOHAYYHbIE AUCLUNAUHBI» U U3YYaeTCH
B 006lleo6pa3oBaTeNbHOM LMKNE Y4eOHOro nnaHa OCHOBHOW NpodeccMoHanbHo
o6pa3oBaTeNbHON nporpamMmbl Ha 6a3oBoM WaW yrayb6aeHHoOM ypoeHe. AucuunnuHa
MMEeT MeXNnpeaMeTHble CBA3M C  AucCUMNAMHAMKU  00uWeobpa3oBaTeNbHOTO U
00LEeNpohecCOHaNbHOTO LMKNOB, @ TaKXKe C MEXAUCUMMIMHAPHLIMU Kypcamu W
npoteccMoHanbHbiMM MOAYAAMMU NPOECCUOHANBHOTO LMKNA.

Lenb npenomaBaHus  AWUCUMNAWHBLI  BLINOJHAET  CUCTEMOOOPA3YIOLIYIO U
yNpaBAsioLLyio QYHKLUUM KO BCEN CUCTEME 0OYYEHMSA, @ TAKIKE CNYKUT OPUEHTUPOM IS
onpeaeneHns coplepaHus obydeHus, Bblbopa GopMm M METOAOB WX AOCTUNEHUS W
oueHkn. OcHOBaHMEM [ MPOEKTUPOBAHMA LENM M 3ajay npenofaBaHua Xumuu
aBnseTca NyHKT 9.13. rnaBbl «TpeboBaHMA K pe3ynbTaTaM OCBOEHMS OCHOBHOI
06pa3oBaTe/IbHOM NMPOrpamMbl» NPUNOKEHUSA K NpuUKaly MUHMCTepCTBA NPOCBELIEHMUSA
Poccuitckonn ®epepaumm ot 12 aBrycta 2022 r. N 732, B KOTOpOM onpefeneHsl
TpeboBaHMA K NpeaMEeTHbIM pe3yibTaTaM OCBOEHMS Mo XuMuM Ha 6a3oBoM U
yrnybneHHoOM ypoBHe.

OcHOBHas Lenb NpenofaBaHMs 001Ee00pa30BaTENbHOW ANCLUUNAUHBI «XUMUSAY» —
copMmupoBaHMe y CTYAEHTOB XWMUYECKON COCTaBAAloWeEN eCTeCTBEHHOHAaYYHO
KapTUHbl MUPA KaK OCHOBbI NPUHATUA PELIEHUN B KU3HEHHbIX U NMPOU3BOACTBEHHbBIX
CUTyaLMAX, OTBETCTBEHHOIO NOBEAIEHNS B NPUPOJHOI Cpeae.

3agauun npenogaBaHus 061e006pa30BaTENbHON AUCUUNNUHBI KXUMUA»:

1) chopmupoBaTb NOHMMaHME 3aKOHOMEPHOCTEW NPOTEKAHUA XUMUYECKUX
NPOLECCOB M SIBNEHUNA B OKpYXKawlleil cpeae, LEeNOCTHOW HAyyHOW KapTMHbI MUPa,
B3aMMOCBA3U 1 B3aMO3aBUCUMOCTH ECTECTBEHHbIX HAYK;

2) pa3BUTb YMEHWS NPOBOANUTL PACYeThl MO XMMUYECKUM DOpMyNaM 1 ypaBHEHUAM
XUMUYECKUX peaKkuuid, NMNaHUpoBaTb U WHTEPNPETUPOBATb Pe3y/bTaThl XUMUYECKUX
3KCNEePUMEHTOB;

3) cchopMMpoBaTb HABbIKM MPOBELEHWUS  XMMUYECKUX  IKCMEPUMEHTANbHbIX
nccnenoBaHuit ¢ cobniofgeHnem npaeBun 6e3onacHoro o6palleHus C BELWecTBaMu U
nabopatopHbIM 060pyA0BAHUEM;

4) pa3BWTb YMEHWA aHANM3MPOBaTh, OLEHMBATL, MPOBEPATb HA AOCTOBEPHOCTD U
060061aTh MHHOPMALMIO XMMUYECKOTO XapaKTepa U3 pPasNnyHbIX MCTOYHUKOB;

5) cchopMMpoBaTb YMEHUs MPOrHO3MPOBATb NOCAEACTBUS CBOEW AeATENbHOCTU U
XUMUYECKUX MPUPOJHBIX, ObITOBBIX U NPOU3BOACTBEHHbIX NPOLECCOB;

6) cchopMMpoBaTb MOHMMAHWE 3HAYUMOCTU AOCTUMKEHWUIA XUMUYECKON HayKu W
TEXHONOTMIN ONS Pa3BUTUA COLMANLHOW U NPOU3BOACTBEHHOM cdep.

Heobxoanmo 0TMeTUTb, u4TO npeameTHble (0Opa3oBaTesibHbIE) pe3ynbTaThl
onpefensioT  CofepXaHue AUCLUUNAKUHL, €€ B3auMOCBA3b C  AUCLUUNIUHAMU
obuenpotdeccnoHanbHoro U npodeccuoHanbHoro  uuknos. CdhopmupoBaHHbie
pe3ynbTaThl 00y4YeHMs MNOJyyaloT pa3BUTUE B Mpolecce AanbHenwero obydeHus w
ABNATCA 6a30BbIMU AN POPMUPOBAHUA NPODECCUOHANBHBIX KOMMETEHLIWIA.



OroC CO0 npepbsaBnser TpeOOBaHMSA K NPeAMETHbIM, JIMYHOCTHBIM U
MeTanpeLMeTHbIM  pe3ynbTataM, GOpPMUPYEMbIM Kak B  Npouecce W3y4yeHus
00LEe06pa30BaTENbHON  AUCLUUNAUHBL  «XUMUS», Tak U Bceid 06pa3oBaTe/bHOM
nporpammbl. ®TOC CMO npeanonaraeT B KayecTse pe3ynbtatoB peanusauuu OMOTM CMO
copmupoBaHHoCcTb 061w KX (OK) KomneTeHuuit.

Tak, Hanpumep, ChOPMUPOBAHHBLIN MeTanpeAMeTHbIi pe3ynbTaT «paboTa ¢
nHdopmaLuer» MO3BONAET B Npouecce npenoaaBaHMA XMMUM HayaTb npoLlecc
copmupoBaHus obuieit komneteHummn «Mcnonb3oBaTb COBPEMEHHbIE CPefiCTBA NMOMUCKA,
aHanM3a W uHTepnpeTauuu uHbopMauun, U WHAHOPMALMOHHbIE TEXHONOrMW Ans
BbIMOJIHEHMA 3a[ja4 NPOPECCUOHANBHON AeATENbHOCTUY. B npunoxeHun 2 npefcraBnex
aHaNn3 CTPYKTYPbl IMYHOCTHBIX M METANPeAMETHbIX Pe3YbTAaTOB M 0OLMX KOMNETEHLMIA,
cbopMupyemMbix B npolecce U3yyeHus obweobpa3oBaTeNbHON AUCLUMAUHBI «XUMUAY.
OueBMAHA BLICOKAA CTeNeHb CUHXPOHU3ALMUWU CTPYKTYPHbIX KOMMOHEHTOB 0OLWMX
KOMNEeTEeHLMIA C TMYHOCTHLIMU U MeTanpeaMeTHbIMU pe3yabTaTaMu, 4TO JAaeT OCHOBAHUA
paccmaTpuBatbh fanee B MeToauKe TONAbKO 0OWMe KOMNETEHUWMM KAK CKBO3HblE,
cdhopmupytolwmecs Ha npoTaxeHun ocsoenusa ctygentamu OMOM CMO.



2. Noaxoabl K npenofaeaHuio 06wWeo6pa3oBaTeNbHOM AUCLMNANHBI «KXUMUA» NPHU
peanusaumu cpeaHero obuiero o6pas3oBaHus B npeaenax 0CBOEHUA 06pa3oBaTeNbHOIA
nporpammbl cpegHero npogeccMoHanbHoro 06pasoBaHus Ha 6ase 0CHOBHOro obuero
o6pa3oBaHus

2.1. MnaHupyeMmble pe3ynbTaThl OCBOEHUA 06ueob6pa3oBaTeNbHON AUCLUNAUHDI
«XuMUaAY». YCTaHOBNEHWE B3aMMOCBA3W pe3ynbTaToB 06yyeHus ¢ npodeccuoHanbHbIMMU
KOMMEeTEeHLUUAMM

Pe3ynbTaThl 06y4YeHMs no obuieobpaszosaTenbHOM AncUMNANHe GOpMynpyOTCS C
yyeTom:

— 06wwmx yctanosok ®TOC COO (npepMeTHbIe pe3ynbTaThl No gucuunaute) n ®roc
CNO (o6wwue 1 npotheccroHanbHble KOMNETEHLNUM);

— obecneyeHuns NpeeMCTBEHHOCTU MeXay cofepiaHueM 06Lieobpa3oBaTeNbHbIX
“ npodeccuoHanbHbIX AUCLUMNAKH 33 CYET COrnacoBaHWA NMpPeLMETHbIX Pe3ynbTaToB
®roC CO0 c npocheccmoHanbHbiMu KomneteHumsamu ®TOC CMO.

— OrocC CO0 npepbasnseT cneayolme TpeboBaHMA K NPEAMETHLIM pe3y/bTaTaMm:

— dopmMynupyloTCA B JAeATENbHOCTHOW QopMe C yYCMNEeHMEM aKLUeHTa Ha
NpUMEHeHWe 3HaHMI N HOPMUPOBAHMNE KOHKPETHBIX YMEHUN;

— 00ecneynBalOT BO3MOXHOCTb AasbHeNWero ycnewHoro npogeccMoHanbHoOro
06y4eHus 1 npodeccMoHanbHON AesaTeNbHOCTH.

Ucxops n3 TpeboBaHus ®IOC COO o npuMEHUMOCTH 3HAHWIT U YMEHWUI B peanbHOW
KU3HU U NPOeCCUOHaNbHOW AeATENbHOCTH, Y 00YYaIOLWMXCA NO 3aBEPLIEHUN U3YYEHUS
XUMUN [OMKHBI ObITb CHOPMMPOBAHBI 3HAHMA O MECTE U 3HAYEHUW XUMUU B CUCTEME
eCTeCTBEeHHbIX HayK U e€ ponu B obecneyeHMn yCToMYMBOrO Pa3BUTUS YeNOBeYeCTBa: B
peleHnn npobnemM 3KONOrMYECKO, IHEPreTUYeCKON UM nuweBoi 6Ge3onacHoOCTH, B
pa3BUTUM MEAULMHbI, CO30AHUKU HOBLIX MATEpPUaNoB, HOBbIX UCTOYHUKOB 3IHEpruu, B
obecneyeHunu paLMOHaNbHOIO npupoaononb30BaHus, B (HOPMUPOBAHUM
MUPOBO33PEHMUS W OOWeNn KynbTypbl YenoBeka. Takke Ha 06a3oBoM ypoBHe Y
00yYaloLWMXCA [JOMKHO ObiTb C(HOPMUPOBAHO YMEHWE WCCNeAoBaTb XUMUYECKME
NpoLEeCcCH M SABNEHWUS OKpyKalolWei cpeabl ¢ cobnogeHMeM NPaBMA 3KONOTMYECKM
LenecoobpasHoro NOBeAEHNUs B LieNsX COXPAHEHUA CBOEro 3LOPOBbS U OKPyXatowen
npupopHoit cpeabl. Ha yrnybneHHOM ypoOBHE [OMKHO ObiTb  AOMNONHUTENLHO
chopMMpOBAHO yMeHWe OLeHMBaTb MNOCNELCTBMA ObITOBOM M NPOWU3BOACTBEHHOIA
[EeATeNbHOCTM yYenoBeKa C NO3MLUMIA  3KONOrMYecKoir 6e30nacHOCTM; a TaKxe
MCNONb30BaTb NOJIYYEHHbIE 3HAHWUA AN NPUHATUA TPAMOTHLIX peleHunii npobnem B
CUTYaLMSAX, CBA3AHHBIX C XUMUEN.

CornacHo TpeboBaHuam ®T0OC CMO y obyyatowmxcs no 3aBeplieHnn U3yYeHus
XMMUKM TaKXKe AOMKHA ObiTb cHOpPMMPOBAHA CMNOCOOHOCTb MPUMEHATH XMMUYECKUE
3HaHus / yMeHus / HaBblikK B byayuien npodeccnoHanbHom nesTeNbHOCTH.

[aHHble Tpe60BaHMA CBMAETENbCTBYIOT O BbICOKOW MPAKTUKO-OPUEHTUPOBAHHOCTM
AVCLUMNAUHBL U HE06X0AMMOCTM (POPMUPOBAHMSA Y 0OYYAIOLWMXCA UCCNEA0BATENLCKOIO
MbILWIEHUS B npoLecce obyyeHus.



Ncxops u3 Tpedbosannsa ®TOC COO 06 ncnonb3oBaHMKU NpeaMeTHbIX Pe3y/ibTaToB
ANA AanbHenwero npodeccnoHanbHoro o6pasoBaHns HE0OX0AMMO BbISBUTL NEpPeYeHb
npodeccuin U cCneuuanbHOCTeN, NPU OCBOEHWM KOTOPbIX MPEeAMETHble pe3ynbTaThl
06y4YeHUs Mo XUMMUKM ByRyT ABAATLCA OCHOBOM AN OPMUPOBAHUA NPOodeCcCoHaNbHbIX
KomneTteHuuit. CornacHo nepeyHa npodeccuit ¥ cneuuanbHOCTEN  CpefHero
npodeccmoHanbHOro obpasoBaHusa (npuka3 MuHuctepcTea npocselerHus Poccuickoin
Q®epepaunm ot 17 mas 2022 r. N 336) Kk Takum npodeccuam U CneunmanbHOCTAM
OTHOCATCA cnepyloume yKkpynHeHHole rpynnsl: 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. [ns npodeccuit U cneynanbHOCTEN 3TUX YKPYMHEHHbIX Tpynn
LeNecoobpa3Ho U3yYeHne XMMUM HA YrayBNeHHOM YPOBHE.

AHanu3 o6bekToB Oyayuwiei npodeccMoHanbHOW [eATeNbHOCTM BbIMYCKHMKOB
BblLIENEPEYNCNEHHbIX YKPYMHEHHbIX TPYNN NO3BONAET BbIAENNTb ABE KPYMHbIE rPyNMbl.
B aTux rpynnax K Knto4eBblM yMeHMAM 00yyarowmxcs B 06nactn npodeccmoHanbHoii
AEeATENbHOCTM OTHOCUTCA YMEHWUE UHTEPNPETUPOBATb XMUMUYECKME NPOLECCHI U ABNEHUSA
B 6uocdepe (BKIOYAET YKPYNHEHHbIE TPyNbl cneyuansHocTein/npodeccuii: 19.00.00,
31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00) unu B
TexHocgepe (18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00).

CoBokynHocTb Tpe6oBaHuit ®IOC COO Kk npegMeTHbIM pe3y/ibTaTaM OCBOEHMUS
061Weo6pa3oBaTENbHON LUCUMMIUHB, A TaKXe CTPYKTYPHble 3/eMeHTbl (3HaHUA W
ymeHua)  npodeccmoHanbHblx  KomneTteHumn  OFOC  CMNO  cooTBeTCTBYOWMX
cneuuanbHocTer/npodeccuit 3aaatoT obLme YCTAHOBKM K COAEPXKAHUIO U K 3IeMEHTaM
npodeccuoHanusaumn Ofl. [na onpepeneHuns CTpyKTypbl U COAEPXKAHUA AUCLMUNAUHbI
[OJXHbI ObITb ChOPMYNINPOBAHbI Pe3yNnbTaThl 00YYEHUS C YYETOM 3ahaHHbIX 00WMX
yCTaHOBOK [1].

Pe3ynbTtathl 00y4eHUs onpeaenstoT, YTo 0byyatowmecs AoNKHbl 3HaTh, MOHUMATb U
[I€MOHCTPUPOBATb MO 3aBEPLIEHUN W3YYEHUS [OUCUMNAKHLI. Pe3ynbTaThl 00yyeHUs
3aKNafblBalOT OCHOBY Yy4yebHOro npouecca no [uCUMNAMHe, Ha 6asze KoTOpoW
BnocnenCcTBun opmumpyerca:

— CTPYKTYypa M COfiepXaHue QUCLUNINHDI;

— cucTema y4ebHOMN AesaTenbHOCTU M OLLEHOYHBIX MEPONPUATHIA, 0b6ecneymnBaloLlas
AOCTUXKEHME 3aNNaHUPOBAHHbIX Pe3ybTaToB 00yYeHUs;

— cucTema yyebHbIX MaTepuanos, HeobxoaMMmas ois OpraHu3aLum obyyeHus.

Pe3ynbTaThl 06yyeHUsa no gucuunanHe Xumus

OcHoBononarawowmm TpeboBaHMEM K pe3y/ibTaTaM OCBOEHUS XUMUU SABASETCA
ChOpMUPOBAHHOCTL Y 0OYYAOWMXCA YMEHUI UCCNeA0BaTb XMMUYECKME NPOLECCH U
SIBJIEHUs, B YACTHOCTW: MJAHMPOBATb U MNPOBOAUTH XUMUYECKME IKCMEPUMEHTSI,
nccnepnoBaTh BewecTBa M NPOBEPATb TMMOTe3bl, MHTEPNPEeTUPOBATb Pe3ynbTaThbl
3KCNEepUMEHTOB, MNPOBOAMTb PACYETbl MO XUMUYECKUM opMynaMm W YypaBHEHUAM
XUMUYECKUX peaKuuid, MPOrHo3MpoBaTb MOCAEACTBUA XUMUYECKUX NPUPOAHBIX,
ObLITOBBIX M NPOM3BOACTBEHHBIX NpoLieccoB. BmecTe ¢ Tem, copepkaHue 0L 4onKHO ObITh
[IOMOJIHEHO NPOdeCcCMOHaNbHOW COCTaBnsAWEN, KOTopas OyaeT oTpaxaTb cneunduky
byoywen npodeccuoHanbHoW  AeATenbHOCTM  obyvawowmxcs. Ha  ocHoBaHum
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BblILECKA3aHHOro, B AUCLMNANHE «XMMUS» MOTYT ObiTb onpeaeneHbl ABa KOYEBbIX
pe3ynbTata 0byyeHus: (I) nccnefoBatb XMMUYECKME NPOLLECCHI U ABAEHUA OKPYKAIOLLell
cpenbl 1 (II) MHTepnpeTMpoBaTh XMMUYECKME Npouecchl W sBneHus B 6uocdepe /
TexHocdepe.

C yyeToM pJaHHbIX 06pa3oBaTeNbHbIX Pe3yNbTaTOB B CTPYKTYpe AUCLUMIMHBI
BblAeNI€Hbl OCHOBHOW M MpuUKnagHon (NpotheccroHanbHO-OpPUEHTUPOBAHHbIA) MOLYNU.
CopepaHue OCHOBHOrO MOAYAA HanpaeNeHo Ha (opMmupoBaHue Yy obyuvatowmxcs
YMEHWA NCCNeoBaTh XMMUYECKME MPOLLECCH U ABIEHUA OKpyXatowen cpeabl. 0CHOBHOA
MOAYAb ABAAETCA MHBAPMAHTHbIM ANs 00yYaloWMXCa M HAXOAWUTCH B NMPEeAMETHOM
obnactn obweobpasosaTesbHON AUCUUNAKUHDI. [TpodeccnoHaNbHO-0PUEHTUPOBAHHbIIA
MOAYNb ABNAETCA MPUKNAAHBIM M M3Yy4yaeTca C y4eToM cneumanbHocTn / npodeccuu
obyyatowmxcs. CopepaHme NpuKNagHOro Mofyns HanpasneHo Ha GOpPMUPOBAHME Y
00yYaIOLWMXCA YMEHUA WHTEPNPETUPOBATL XMMUYECKUE MNPOLECCH W SBAEHUA B
buocdepe / TexHocdepe.

Ons onpepeneHns nornkn (HOPMUPOBAHMA KKOYEBBLIX PeE3YNbTaTOB 00YYEHMS
OCYLLECTBAAETCA UX AEKOMMNO3MLMSA Ha Bonee NPOCTble COCTaBNAOWME — 3HAHUSA, YMEHUS
W HaBbIKM. B ocHOBe AeKOMNO3MLMKU pe3ynbTaToB 0OYYEHUS NEXUT npeacTaBieHmne 06
OpraHu3auuy MbICAUTENIbHBIX MPOLECCOB B BUAE WEpPApPXUW YPOBHEW MbICAUTENLHOM
AEeATENbHOCTY, MNpeAcCTaBNAoWed NOCnefoBaTeNbHbIA  NYTb  BOCXOXAEHWUA  OT
NpOCTENWEro YpoBHA 3anOMWHAHWUA MHGOPMALMK K Gonee CNOXHbLIM YPOBHAM Mo 6
OCHOBHbIM CTYMEHSIM: MOMHUTb, MOHWMaTb, NPUMEHATb, AHANN3MPOBATb, OLEHWUBATb,
co3paBatb [3]. 3agaya 4eKOMNO3ULMM — Pa3NoXKUTb Pe3yNbTaTbl 00YYEHUS MO YPOBHAM
MbICAUTENIbHOW [EATENIbHOCTH, TEM CaMbIM, 3al0XWB NOCNELOBATENbHYIO JIOTUKY WX
copMMpoBaHus B XoAe y4ebHOTo npouecca.

Mpn pekomno3numm pesynbraTta obyydeHus «MccnegoBatb XMMnMYeCKme NpoLecchl U
ABNEHNA OKPYXAIOLWEN CPeAbl» BblAeNeHbl Ceaytolne pe3ynbraThbl:

1. ®opmynupoBaTtb 6a30Bble NOHATUS U 3aKOHbI XUMUMN.

2. CocTaBnaTb YpaBHEHUA U CXEMbl XMMUYECKUX PEAKLUA.

3. WccnepoBath CTpoeHMe M CBOMCTBA HEOPraHUYECKMX BeLeCTB.

4. WccnepoBaTb CTPOEHME M CBOMCTBA OPraHMYeCKUX BELLECTB.

5. WccnepoBatbh paBHOBECUE U CKOPOCTb XMMUYECKMX PEAKLMIA.

6. iccnepoBath ancnepcHble CUCTEMBI.

7. WccnepoBaTb CBOMCTBA OPraHMYeCKUX W HEOPraHMYeCKUX BelecTB C
MCNONb30BaHMEM KAYECTBEHHbIX peaKLuii.

8. OueHuBaTb nocneacTBMs ObITOBOW UM NPOU3BOACTBEHHON [AEATENbHOCTH
yenoBeKa C No3nLMit IKOorMyecKkon 6e3onacHoCcTy.

Pesynbtatl 1 ¥ 2 HanpaBfeHbl Ha ¢opMupoBaHWe 0a30BbIX MNOHATUIA,
(yHOAMEHTaNbHbIX KOHLENUWN WU TeopeTuyecKux mogenei xumuu. Pesynbtatel 3-7
HanpaB/iieHbl HAa U3yYyeHUe XMMUYECKUX MPOLECCOB W ABNEHUI 4Yepe3 mpuobpeTeHue
00yYaloLWMMNCA HABbLIKOB BbIMOAHEHMA 1aO0PATOPHbIX 3KCMEPUMEHTOB U peLleHUs
NPaKTUKO-OPUEHTUPOBAHHbIX 3afaHuii. Pe3ynbTaT «OueHMBaTb NOCNEACTBUS ObITOBON U
NPOM3BOACTBEHHOMN AEATENLHOCTY YENOBEKA C MO3ULMIA IKONOTMYECKOW 6e30nacHOCTU»
OTpa)kaeT CBA3b XMMWUYECKWUX MPOLECCOB M SABNEHMIA C PaA3NUYHbIMM aCMNeKTamu
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npocheccMoHanbHOM AeATENbHOCTU YEeIOBEKA U OLEHKM ee BO3MOXHbIX NOCNEACTBUI C
No31LUIA 3KONOrMYecKoi 6e30nacHoOCTH.

B Tabnuue 1 npuBeaeH aHanu3 COOTBETCTBUA CHOPMYNMPOBAHHbLIX NMPEAMETHbIX
pe3yibTaTtoB aucuunanHbl TpeboaHuam ®roC COO.

Tabnuua 1. CooTBeTCTBME Pe3y/bTaTOB 00yYeHUs
no aucuunanHe «Xumusy» Tpedosanuam ®roc CO0

Tpeboeanua ®roc CO0
Pesynerarsi o6yuenis 6a30Bbli1 yrny6neHHsIi
YpOBEHb VpOBEeHb
1. ®opmynupoBaTtb 6a30Bble NOHATUS U 9.13.26' 9.13.2y
3aKOHbI XUMUU 9.13.56 9.13.5y
9.13.66 9.13.6y
9.13.76 9.13.7y
2. CoctaBnaTb ypaBHEHUA U CXeMbl 9.13.26 9.13.2y
XUMUYECKMX peaKLmii 9.13.46 9.13.4y
9.13.56 9.13.5y
9.13.66 9.13.9y
9.13.76
3. WiccnepoBatb cTpoeHue 1 CBOMCTBA 9.13.26 9.13.2y
HeopraHMyecKnx BelecTn 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
4. ViccnepoBaTb CTpOeHMe U CBOWMCTBA 9.13.26 9.13.2y
OpraHMyecKnx BelecTs 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 denepannu ot 12 aBrycra 2022 r. N 732. 6 — 6a30Bblii ypOBEHb, Y —
yIITyONIeHHBIN



5. Wiccneposath paBHOBECHE U CKOPOCTb 9.13.26 9.13.2y

XUMUYECKUX PeaKLmii 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. ccnepoBatb gucnepcHble CUCTEMB 9.13.26 9.13.2y
9.13.76 9.13.8y
9.13.96 9.13.10y
9.13.106 9.13.11y
9.13.12y
7. Wccneposath CBOMCTBA OPraHUyeCcKux u 9.13.46 9.13.4y
HeopraHMyecKux BelecTs ¢ g-g-gg g-g-éy
o 3. .13.8y

MCNONb30BAHNEM KAYeCTBEHHbIX un
pear 9.13.106 9.13.11y
9.13.12y
8. OueHunBaTh NocneacTena ObITOBON U 9.13.16 9.13.1y
NPOU3BOCTBEHHON AEATENLHOCTU YeNOBEeKa g-g-;g 99-1133-188/
Y Y 3. .13.10y

Mno3nL i rmy

C NO3ULKIA 3KoNornyeckoin 6esonacHocTu 0 13 106 9.13.11y
9.13.12y
9.13.13y

MockonbKy pe3ynbTathl 00yyeHUs 1-8 OTHOCATCA K npefMeTHON obnactu
06lleo6pa3oBaTeNbHON AUCUMNAMHLI, Tabnauua [aetT npeactaBneHne o6 obbeme
BPEMEHMU, KOTOPbIN HEOOXOAMMO BbIAENUTbL U3 0OLIEH TPYLOEMKOCTU AUCLMMAMHBI Ha
(hopMUPOBAHME KAXKAOr0O pe3ybTaTa.

[lekoMno3nums pesynbTaToB 00y4YeHUs, COOTBETCTBYIOIMUX NPUKNALHBIM MOAYIAM
ANCUMNIMHBI, OymeT paccmoTpeHa B pasfene 3.2 «YueT npocheccroHanbHoii
HanpaBNeHHOCTU B 00LEe00pa30BaTENbHOM NOATOTOBKEY.

KnioyeBble pesynbtathl MO AUCUMNAMHE «XMMUS» 00ECNeYynBaloT NpPaKTUKO-
OPWMEHTUPOBAHHbIA  MOAXOA WM  HanpaBneHbl Ha pa3BuTHe Yy  0OyYaloLMXCS
MCcnenoBaTeNbCKOro MbllieHMs U NpUobpeTeHne NPaKTUYECKOro OMNbiTa NPU PeLleHnm
NpodeccMoHanbHbIX 3aaau.

2.2. OnpepeneHne CTpYKTYpbl W COAEPKAHMA [AUCUMNAUHBL C  Y4eTOM
3anJIaHMPOBAHHbIX Pe3y/bTaTOB 06y4eHUs

[MpoeKTpoBaHWE pe3ynbTaToB 0OyYeHMs NpefnonaraeT Ux NociaefoBaTeNbHYIO
[LEKOMMO3MLMIO OT BbICWINX YPOBHEH MbICAUTENbHOW LEATENbHOCTU K HU3LWKUM, 4YTO
NO3BONAET  BLICTPOMTb  JIOTMYHYIO M TOHATHYIO  cuctemy  (HOpMUPOBAHMA
obpa3oBaTesibHbIX pe3ynbTaToB B npouecce obyyeHus. TakoW NoAxon no3Bonser
onpefennTb CTPYKTYPY W COAEpXaHWe AUCUMMAWHBL NYTEM COrNACOBAHUA C
[IEKOMMO3MPOBAHHLIMW  pe3ynbTaTaMW  COOTBETCTBYIOWMWX UM pasAenoB W TeMm
ANCLUMNINHBI, B XOA€ U3YYEHUS KOTOPbIX OHU MOTYT ObITb CHOPMUPOBAHI.
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B Tabnuue 2 npuBegeHa CTpPYKTypa AUCUMUNANHBI «XUMUSY», CHOPMUPOBAHHASA C
YyYeTOM NpefMeTHbIX pe3y/bTaToB, 3anJaHUPOBAHHbLIX AN OCHOBHOIO WU NPUKIALHOIO

moaynen Ha yrnybieHHOM ypoBHe.

Tabnuua 2. CtpyKTypa AucLUNInNHbL «Xumua» (YyrayoneHHbIN ypoBeHb)

Ne Moaynb / pasaen aucLUUnInHbI

Pe3ynbtaT 06yyeHus

I |OcHoBHOW MOAynb

1 |Pa3pen 1. OcHOBbI CTPOEHUS
BellecTsa

®opmynnpoBaTh 6a30Bble NOHATUA U
3aKOHbl XUMUK

2 |Pa3zpen 2. Xumnyeckune peakuum

CocTaBnATb ypaBHEHUS U CXEMBbI
XUMUYECKUX peakLumni

3 |Pa3pen 3. CtpoeHue u cBoMCTBa
HEOpraHMYeCKuX BeLLecTB

WccnepoBath cTpoeHune v CBOWMCTBA
HeopraHn4YecKunx BelecTs

4 |Paspen 4. CtpoeHue un cBOMCTBA
OpraHMYyecKmnx BelecTB

WccnepoBath cTpoeHune v CBOWCTBA
OpraHNYecKux BelecTs

5 [|Pa3pen 5. Kunetnyeckue u
TepMOoJMHaMnyeckmne
3aKOHOMEPHOCTM NPOTEKAHMSA
XUMUYECKUX peakLmni

WccnepoBath paBHOBeCHE 1 CKOPOCTb
XUMUYECKUX peaKLuuit

6 |Pasgen 6. iucnepcHole cuctemsl

WccnepoBaTh AuCnepcHble CUCTEMBI

Paspen 7. KayecTBeHHble peakumu
0OHapYKEHUS OPraHUYecKuX U
HeopraHM4YecKnx BellecTs

Wccneposath CBOMCTBA OpraHUyecKux u
HeopraHu4yecKux BelwecTB C
MCNONb30BaHNEM KAYeCTBEHHbIX peaKL it

IT |NpuknapgHoi moaynb

8 |Pa3pen 8. Xumus B ObITY U
NPOU3BOACTBEHHOMN AEATENbHOCTM
yenoseka

OueHunBaTh NoOCNeACTBUA ObITOBOW U
NPOU3BOJCTBEHHOMN [EATENBHOCTM
YyesoBeKa C NO3ULUIN IKONOTUYECKOW
6e3onacHocTu

9.1 |Pa3pen 9.1. NccnepoBaHue u
XUMUYECKMI1 aHaNn3 00bEKTOB
6uocdepsl (8NA YKPYNHEHHbIX Fpynn
cneumanbHocTeit/ npodeccuii:
19.00.00, 31.00.00, 32.00.00,
33.00.00, 34.00.00, 35.00.00,

36.00.00, 43.00.00)

WHTepnpeTupoBaTbh Xumunyeckune
npoueccsl 1 aBneHus B buocdepe

9.2 |Pa3pen 9.2. NccnepoBaHue u
XMMUYECKUA aHaNn3 06bEeKTOB
TexHocdepbl (ANA YKPYNHEHHbIX
rpynn cneymanbHoctein/

npodeccunit:18.00.00, 20.00.00,

WHTepnpeTupoBaTth XMMUYecKne
npoLecchl 1 ABNEHUA B TeXxHoChepe
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21.00.00, 22.00.00, 29.00.00,
54.00.00)

Takum 06pa3oM, CTPYKTypa [AUCUMNAWHBI «XMMUA» BKAOYaeT 9 paspenos,
OCHOBHble MAAKTUYECKME eANHULbI COAEPXKaHUA KOTOPbIX MPeACcTaBAeHbl HUXeE.

B pa3pene 1 paccmaTpuBaloTCA CTPOEHME aTOMOB XMMUYECKUX 3/1EMEHTOB, BUAbI 1
NPUPOAA XMMUYECKON CBA3M, Nepuoamyecknit 3akoH n Tabnuua [.11. MeHpeneesa.

B pa3pene 2 1M3y4yaloTCA TUNbI XUMUYECKMX peaKLUNA, OCHOBHbIE KONNYECTBEHHbIE
3aKOHbl B XMMWUW, PacyeTbl N0 YPaBHEHUAM XUMUYECKUX peaKLuid, INeKTPoanTMYeCcKas
AVNCCOUMALMA, NOHHBIA 0OMEH M TUAPONN3.

B paspene 3 paccmatpuBatoTcA KnaccuduKauus, HOMEHKnatypa W CTpoeHue
HEOopraHUYecKnx BeWeCTB, X hU3NKO-XUMUYECKME CBONCTBA, NPOMbILIEHHbIE CMOCOObI
NONyYeHUA XUMUYECKUX BELLECTB.

B pa3gene 4 wu3yyaloTcA TEOpUS XMMUYECKOTO CTPOEHUA OpraHWyYecKux
coeguHeHnin A.M. bytnepoBa, KnaccuduKkauusa, CTPOeHME U HOMEHKAaTypa
OpraHMyecKux BewecTs, X (PU3UKO-XMMUYECKME CBOWMCTBA, 3HAYEHME U NPUMEHEHUe
OpraHMYecKux BelecTs B ObITOBOV M NPOU3BOACTBEHHOM AEATENLHOCTM Ye0BEKa.

B pa3gene 5 paccmatpuMBaloTCA  CKOPOCTb  peakuuu, TepMmouMHamuyeckue
3aKOHOMEPHOCTM MPOTEKAHUA XUMUYECKUX peaKLuii, BIMAHUE pa3nnyHbIX (PAKTOpPOB Ha
M3MEeHeHne CKOPOCTU M PaBHOBECUA XMMUYECKUX PeaKLMii.

B pa3pgene 6 paccmaTtpuBaloTCs AUCNEPCHbIE U KONNOUAHbBIE CUCTEMbI, PACTBOPbI 1
CNOCOObl  MX NPUTOTOBNIEHMA, MpPefenbHO AONYCTUMble KOHLEHTpAUuuM U UX
MCNONb30BaHME B OLLEHKE 3KOA0rMYecKoi 6e3onacHocTu.

B pa3pene 7 n3yyaloTcs Ka4eCTBEHHbIE peakLMm 0OHApYKeHMA HEOPraHMYeCKNX U
OpraHMYecKunx BeLLecTs.

B pa3spmene 8 paccmatpuBaetcs pofiib XUMUM B ObITY M MPOU3BOACTBEHHOIA
AEeATENbHOCTH.

B paspene 9 u3yyaloTcs OCHOBbI N1aGOPATOPHOM NPaKTUKM B NPOdeCccUOHaNbHbIX
nabopaTopusx, MeToAbl KOJAMYECTBEHHOrO M KAayeCTBEHHOrO aHanu3a Ha npumepe
npocTenwmnx 06beKToB ByayLeit NpodeccroHanbHON AeATeNbHOCTY.

Mocnepyowas aeKoMno3nLns pe3yabtatoB 00yyeHus 1-9 no3sonser onpeaenuTb
NOTUKY CTPYKTYPUPOBAHMA MaTepuMana B PaMKax KaX[oro pasgena AUCLUNAUHBI,
onpeaenutb 06beM U coAepXaHue KaxXAon Tembl, BXoaswen B pasgen. [lMonHas
CTPYKTYpa AUCLUNAUHBI NPUBEAEHA B METOLMYECKON KapTe (npun. 1).

ba30Bblit U yray6neHHbI YPOBHU AUCLUNINHBI «XXUMUAY»

[lpegmeTHble  pe3ynbTaThl  OCBOEHWMA  aucuunauubl  «Xumus»  ®roc  COO
npefcTaBNeHbl Ha ABYX YPOBHAX: 6a30BOM W yrnybneHHOM.

CornacHo ®T0C COO0 npepmeTHble pe3ynbTaThl HA 6a30BOM YPOBHE OPUEHTUPOBAHbI
Ha obecneyeHne npenMyLeCTBEHHO 00Leobpa3oBaTeNbHOM U 0OLEKYIbTYPHOM
NOAroToBKW. [lpegmeTHble pe3ynbTaThl Ha Yrayb6AeHHOM YPOBHE OPUEHTUPOBaAHbI
NpeMMylWecTBEHHO Ha MOAFOTOBKY K  nociepylouiemy npodeccuoHanbHOMy
o6pa3oBaHuio, pa3BUTMe MHAMBUAYANbHBIX CNOCOOHOCTe 0byyalowmxcs nytem Gonee
rny6okoro, 4yem 3T0 npepycMaTpuBaeTcs 6a30BbIM KYPCOM, OCBOEHUA OCHOB Hayk,
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CUCTEMATMYECKUX 3HAHWW U CnocobOB [AeiCTBMIA, NpUCYWMUX AAHHOMY YyyebHOMY

npeaMmery.
B Tabnuuax 3 1 4 nokasaHa B3aMMOCBA3b COJEPXKAHUSA, Pe3yNbTaTOB 00yYeHUs W

TPYAOEMKOCTb Pa3fieioB AUCUUMANHbLI HA 6A30BOM M yriy6ieHHOM YPOBHe.

Ta6nuua 3. CTpyKTypa 1 TpyA0EMKOCTb
ANCLMUNINHBI «XUMUSA» HA 6A30BOM YpPOBHE

N2 Moaynb / pasgen PesynbTat 06yyeHis TpynoemMKocCTb,
AUCLUNUHDI Y,
I |OcHoBHOW MOgyNb 64
1 Paspen 1. OcHoBbl ®opmynuposaTh 6a30Bble 6
CTPOEHUA BellecTsa NOHATUSA U 3aKOHbl XUMUY
5 Pasgen 2. Xumnyeckue XapaKtepu3oBaTb TUMb 10
peakumu XUMUYECKUX peaKLnii
Paspen 3. CtpoeHue u Wccneposatb cTpoeHue u
3 | cBOWCTBA HEOpPraHMYeCcKUx | CBOMCTBA OTAENbHBIX K1ACCOB 16
BellecTB HeopraHM4YeCcKux BeLlecTs
Paspen 4. CrpoeHue u Wccneposatb cTpoeHue u
4 | CBOMCTBA OpPraHUyecKux CBOWMCTBA OTAE/IbHbIX KNaCcCoB 20
BellecTB OpraHnyecKunx BellecTs
Paspen 5. KuHetnyeckune n | Xapaktepu3osaTtb BAUAHUE
TepMouHamMuyeckue pa3nyHbIX PAKTOPOB HA
5 | 3aKOHOMepHOCTK paBHOBECHE U CKOPOCTb 6
NPOTEKAHUA XUMUYECKUX | XUMUYECKUX peakumi
peakuumu
WccnepoBath UCTUHHbBIE
6 | Pazgen 6. PactBopbl pacTBOpbl C 3aAaHHbLIMU 6
XapaKTepucTukamu
IT | MpuknapHoit Mopynb 6
OueHunBaTb NOCNEACTBUA
Pazpen 7. Xumus B 66Ty M | GbITOBOI U NPOMU3BOACTBEHHOI
7 | NpOM3BOACTBEHHOM AeATeNbHOCTN YenoBeKa ¢ 6
[eATeNbHOCTU YenoBeKa NO3MLMUNA 3KONOrMYECKO
6e30nacHoOCTH
AuddepeHLUpOBaHHbIiA 2
3ayer
TpyROEMKOCTb AUCLUNANHBI 72
Tabnuua 4. CTpyKTypa U TPYAOEMKOCTb JUCLMUMINHDI
«XuMuaA» Ha yrny6aeHHOM ypOBHe
Moaynb / paspen
Ne Pe3ynbTat 06y4eHus TpyAOeMKOCTb, Y.
AUCLMNINHDI
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I OcHoBHOWM MoAaynb 102

1 Paspen 1. OcHoBbl ®opmynuposaTth 6a3oBble 3
CTPOEHUS BellecTBa NOHATUA U 3aKOHbI XUMUY

5 Pasgen 2. Xumnyeckue | CoctaBnATb ypaBHEHUA U 12
peakLuu CXeMbl XMMUYECKUX peakumn
Pasgen 3. CrpoeHue Wccneposath cTpoeHue u

3 M CBOICTBA CBOWCTBA HEOPraHWYeCKUx 24
HEOPraHMYeCcKux BeLlecTB
BELLeCTB
Paspen 4. CtpoeHue Wccneposath cTpoeHue u

4 “ CBOWCTBA CBOMCTBA OpraHNYecKnx
OpraHUYeCcKux BelEeCTB | BELeCTB 28
Paspen 5. Wccneposath paBHoBecue U
Knunetnyeckue u CKOPOCTb XMMUYECKNX

5 TepMOAUHAMUYecKue peakuum 12
3aKOHOMEPHOCTH
npoTeKaHus
XUMUYECKUX peakuunn

6 Paspen 6. [iucnepcHble | iccnepgoBatbh gucnepcHble 10
CUCTEMB CUCTEMb
Pazpen 7. WccnepoBaTh cBOMCTBA
KauecTBeHHble OpraHnYecKux u

7 peakuuu oOHapYKEHNUs | HEOPraHUYECKUX BeWeCTB C 3
OpraHnNYecKux u MCNONb30BaAHUEM
HEeOpraHMYecKux KauyeCTBEHHbIX peaKkuuil
BELLECTB

11 | MpuknapHoit mopynsb 42
Pa3znen 8. Xumus B OueHunBaTtbh NocneacTBmA
ObITY 1 ObITOBO 1

3 NPOM3BOACTBEHHOW NPOM3BOACTBEHHOM 6
AEeATENbHOCTU AeATeNbHOCTU YenoBeKa C
yenoseka NO3MLMIN IKONOTNYECKON

6e3onacHoCTH
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WccnepoBaHue u WHTepnpeTupoBathb
9.1/ | XMMUYeCKunii aHanu3 XUMUYECKME NMPOLECChl 1
36
9.2 | obbekToB 6UOChepbl/ | ABNeHMs B buochepe/
TexHocdepbl TexHocdepe
TpyAOEMKOCTb AUCLUNANHDI 144
JK3ameH

2.3. Pa3paboTka cucTeMbl OLEHMBAHMA NO AUCLUNIMHE «KXUMUAY»

B npeabiayliem nyHKTe 6611 NpeAcTaBNeHbl pe3ynbTaThl 00y4EHNUs NO AUCLMUNINHE
«Xumusy, cpopmynuposaHHble ¢ yyetom ®r0C CO0 (npepmeTHble pesynbTatsl) u GroC
CNO (npoceccuoHanbHble KomneteHuumn). Pesynbtathl 06YYEeHUA ABNAIOTCA OCHOBOVA
L1151 NPOEKTUPOBAHMA CMCTEMbl OLEHWBAHMA MO AUCLMUMIMHE M OCO3HAHHOrO BbibOpa
MeTO/0B, CPeLiCTB U TEXHONOTUIA 06yYeHUs.

Cuctema oueHMBaAHWA — KOMNAEKC QOPMUPYIOWNX U CYMMUPYIOLNX OLLEHOYHBIX
MEpONpPUATUIA, COTNACOBAHHbIX C pe3ynbTaTaMM O0OYYEeHMA W HanmpaBi€HHbIX Ha
chopmupoBaHue 1 OLeHKY CHOPMUPOBAHHOCTM Pe3yNbTaToB 0OYYEHMA N0 AUCLUNANHE.,

Gopmupylole oLeHOYHbIe MEPONpPUATUS — Y4eOHble U TPEHUPOBOYHbIE 3aaHNS,
KOTOpble COCTAaBAAIOT OCHOBY y4eb6HOro npouecca U HanpasfieHbl Ha (GOpMUPOBaHUE
pe3ynbTaToB 00y4YeHMs N0 [pucuunauMHe. B pucumnavHe «XuMMUA» K OCHOBHbIM
thopmMupyoWwmm OLEHOYHbIM MEpONpUATUAM MOryT  ObITb OTHECEHbI:
YCTHbIA/NMUCbMEHHBIA ONPOC, YCTHOe coobuleHne, OTBET Yy [AO0CKM, TeCTUPOBaHMUe,
npakTMyeckas pabota (pelweHue pacyeTHbIX 3afaHuil), nabopaTopHas paboTa,
NPaKTUKO-OPUEHTUMPOBAHHOE 3a/laHNe, TBOpYECKas paboTa u ap.

Cymmupyiolime OLEHOYHbIE MeponpuaTUA NPOBEPAT  CHPOPMUPOBAHHOCTD
3aniaHUpPOBaHHbIX pe3ynbTatoB 00yyeHus. K OCHOBHbIM CYMMUPYIOLMM OLEHOYHBIM
MEpONpUATUAM MO XWUMUM MOTYT OblTb OTHECEeHbl: KOHTpoJibHas paboTa, 3awmTa
nabopatopHoi paboTbl, 3aWMTa Npe3eHTaL UM, NPOEKT, 3a4eT/3K3aMeH.

(Gopmupyrolwme oLEHOYHbIE MEpONpUATUA NPOBOAATCA NPU TEKyWeEM KOHTpone,
CYMMUPYIOLIME OLLEHOUYHbIE MEPONPUATUA NPOBOAATCS ANS OCYLWECTBAEHUA PyOEXHOro
W UTOrOBOTO KOHTPONA NO SUCLMUMIMHE.

Mpn NpPOEKTUPOBAHUM CUCTEMbI OLEHMBAHWUA NO AUCLUUNIMHE HEoOXOoAMMO
3aniaHNpoBaTh CyMMUpYIOLWME OLEHOYHbIE MEpONpUATUA N0 KaXAoMy pasfeny
ANCUMNAUHBI U GOPMUPYIOLLME OLEEHOYHbIE MEPONPUATUSA /1S PE3YNbTaTOB 00YYEeHUs N0
kaxpoi Teme. Konnmuectso popMMpyOLWMX OLEHOYHbIX MEPONPUATUI MO TEME 3aBUCUT
0T o6beMa M3y4yaemoil TeMbl, €e CIOXKHOCTM, 3 TaKXe OT BKNAfa pe3ysbTaTa TeMbl B
copmMMpoBaHue pe3ynbTaTa pasfiena unu pesyabtata AUCLUNIunHLL. B page cnydyaes, ans
npoBepkn chopMUPOBAHHOCTM Pe3yibTaToOB 00YYEHMSA Mo OTAE/bHbIM TEMAM MOTYT ObITh
TaKXe 3aniaHMpoBaHbl CyMMUPYIOLLME OLEHOYHbIE MEPONPUATHS.

TpeboBaHMA K CUCTEME OLEEHUBAHUSA
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CnpoeKTMpoBaHHas cuCTeMa OLEHWUBAHWUA [O/MKHA MNO3BOAUTL MPenoaBaTento
CYAUTb He TONbKO O TOM, Yero AOCTUrN 0byYaloLMecs No UTOraMm npoliecca obyyeHus,
HO M 06 opraHu3auuuM camoro npouecca obydenus. Cuctema OLEHMBAHUA MO
OUCLMNINHE [OMKHA YA0BAETBOPATL CleayioluM TpeOoBaHNAM:

— lapaHTMpoBaTh  (OPMUPOBAHME  3aMNAHUPOBAHHBLIX N0 AUCLMUMAUHE
pe3y/ibTaToB 00y4YeHUs ONTUMaNbHbLIM CNOCOOOM.
- 06ecneynBatb NpPO3PaYyHOCTb OLEHWBAHWA — COOTBETCTBME pe3y/bTaToB,

K KOTOPbIM NpuLen obyyalowmuincs, oLueHKe npenogaBaTens.

— Mpepnonarate cbanaHcMpoBaHHOE UCMONb30BaHME MHCTPYMEHTOB U PECYPCOB.

— lpenocTaBnaTh BO3MOXKHOCTb 00YYaAOWMMCS YAy4yllaTb CBOWM pe3ynbTaThbl Ha
pa3HbIX 3Tanax BMAOTb 40 BbICTABNIEHUS UTOTOBOM OLEHKM.

- He ponyckaTb Heo6OCHOBaHHOI M3OLITOYUHOW HArpy3KWM Ha MpenojaBaTens u
CTY/IEHTOB.

— He ponyckaTb cnucbliBaHMe 1 niaruar.

Cucrema oueHMBaHMA N0 gucUUNAnHE «KXMMUAY

C yyeToM BbIWEONMUCAHHbIX NPUHLMNOB NO AUCUMNAMHE «XMMUS» pa3paboTaHa
CUCTEMA OLEHOYHbIX MeponpuaTuii. B MeTognyeckomn Kapte no Kaxnomy pasgeny u reme
OUCUMMINHBL  C  Y4eTOM NJAHMPYeMbIX pPe3ynbTaToB  O00Oy4YeHWUs  MpensioXeHbl
COOTBETCTBYIOWME OLEHOYHbIe MeponpuaTusa (npun. 1). B Tabnuue 5 npepcrtasneH
(hparMeHT NaaHa OLEHOYHbIX MeponpuaTuii na pasgena «Mccnegosanve v xumuyeckun

aHanu3 o6bEKTOB bMochepbi».

Tabnuua 5. MnaH oUEHOYHbIX MEPONPUATHIA NO pasfeny
«WccnepoBanne n xuMUYeCKuMit aHanm3 o6bEKTOB Gruoctepsi»

Pa3zpen

WccnepoBaHue U XMMUYECKMIt aHann3 06beKToB buoctepbl

PesynbTar pasgena

MHTGpﬂpGTMpOBaTb XUMUYECKNe npouecchbl U aB1EeHUA B

bnocoepe
OueHoyHoe
MeponpuaTue

3awmTa npoekra
py6eXHOro KOHTpons
no pasgeny

Bo3Mo)Hble OLeHOYHbIe
Tema PesynbTathl 06yyeHus

MeponpuAaTUA

Tema 1. OcHOBHbI

BbimonHATL NONHBIN

npasun 6e3onacHoro
obpaleHus
C BeWeCcTBaMu v

1. NabopaTtopHas pabota «0cHOBbI

nabopaTopHo# LMK NabopaToOPHOM NPAKTUKMWY.
NPaKTUKK B 3KcnepuMeHTanbHoro |2. TunoBble pacyeTsbl Mo TEMATUKE
npodeccuoHanbHbIX  |UCCNeaoBaHMA 3KCnepuMeHTa.

nabopaTopusx C cobnoaeHnem 3. 3aaauvn Ha BblYMCNEHME CPEAHEro

3HaYeHUs IKCNepUMeHTaNbHbIX
[AHHbIX, NOTPELHOCTH.

4. lpepcraBneHne pesynbTaTos
IKCNepUMeHTa B PasnyHoi popme
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NabopaTopHbIM
obopynoBaHuem

(Tabnuua, rpacuk, oTYeT, LOKNAA,
npe3eHTauus).

Tema 2. Xumnyeckui
aHanu3 npob Bofbl

NccnepoBaTh
XUMUYECKUIA coCcTaB
npo6 Boabl

1. Tect «CBOWCTBA U COCTAB BOAbI».
2. 3alaHne «XMMNUYeCcKunin coctas
BOJbl, TUN BOAbI U CNOCOOLI ee
NpUMeHeHna» (C UCNoNb30BaHMEM
HOPMATUBHbIX JOKYMEHTOB).

3. NpaKTUKO-0pUEHTUPOBAHHbIE
TeopeTnyeckne 3afaHna Ha COCTaB
BOAbI U CMOCOObI BbIpaXKeHMs
KOHLEHTpaLuii n nepecyet
KOHLEHTpawumii (C ncnonb3oBaHUeM
HOPMAaTMBHbIX AOKYMEHTOB).

4. JlabopaTopHas paboTa Ha BblbGop:
— QumncTKa BOAbl OT 3arpsA3HEHUN;
— Onpepenexue pH Bogbl 1 ee
KUCNOTHOCTK;

— OnpepeneHue XecTkoCTU BOAbI U
Cnocobbl ee ycTpaHeHUs.

Tema 3. Xumnyeckui
KOHTPO/b KayecTBa
NPOAYKTOB NUTAHMUA

NccnepoBatb
XUMNYECKUN COCTaB
NPOAYKTOB NUTAHUA

1. Tect «OpraHnyeckue u
HeopraHuyeckue BeLLeCTBa,
BXOAALLME B COCTAB NPOAYKTOB
NUTaHUAY.

2. [paKTMKO-OpMEHTUPOBAHHbIE
3afaHusA No KyIMHApHOW TeMaTuKe.

3. JTabopaTopHas paboTa (Ha BbIbOp):
— O6HapyXeHne HUTPATOB B
NPOAYKTax NUTAHUSA;

— WiccnepoBaHue NpoayKTOB NUTaHKUA
Ha Hanunyue yrnesoaos (MyKa, TBOPOT,
MOJIOKO, MOTYPT) Ha Hanuyune
yrneBoaoB (Kpaxman, roKo3a,
caxapo3a).

Tema 4. Xumunyeckun
aHanu3 npob noyssl

NccnepoBaTb
XUMWYECKUIA COCTaB
npo6 noyssl

1. Tect no Teme «XMMUYECKUI COCTaB
HEOPraHWYeCKMUX U OPraHnNYecKnx
yA0OpeHuiiy».

2. 3apaHune «B3anmocBs3b cocTtaBa
NOYBbLI, TUM MOYBbI K €€ HA3HAYEHUAY.
3. JlabopaTtopHas paboTa (Ha BbIGOp):
— O6HapyxeHne HeopraHMYyecKmx
npumecei B Npobax noyebl;

— OnpepeneHune pH BOLHO BbITAXKM
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Mno4yBbl, €e KUCNOTHOCTU U

LEeNI0YHOCTH.
Tema 5. Xumunyeckuin  |MiccnepoBatb YyebHo-uccnenoBaTeNbCKUA MPOEKT B
COCTaB MPUPOAHbIX XUMUYECKUI cocTaB  |06nacTu uccnefoBaHnsa 00beKTOB
00beKTOB OMOChepbl  |MpUPOAHbIX 00bEKTOB |OMOChepbI.

Ha NpuMMepe BOAbl, Bo3MOXHble TEMbl MPOEKTOB:

NOYBbI M NPOAYKTOB 1. WccnepoBaHue coctaBa

MUTAHUSA MUHEpPaNbHOW BOAbI M PEKOMEHAALNM

no ee UCNob30BaHMIO.
2. WccnepoBaHmne paspylwatolero
[eCTBUA NPUPOAHON BOLbI HA
CTPOUTENbHbIE MAaTeEpUanbl.

3. CocTaBneHue npoekTa
uBeTHWKa/oropona/caaa B
3aBUCUMOCTM OT COCTaBa
NPOaHaNM3NPOBAHHbLIX NOYB.

4. CoctaBneHune c6anaHCMpoOBaHHOIO
MeHI0 Ha JeHb (Hefento) B
3aBUCHUMOCTM OT COAEPKAHUA
XUMUYECKMX MAKPO W
MUKPO3/1EMEHTOB B NPOAYKTAX
NUTaHMUA.

5. ViccneposaHue KavecTsa NUTLEBOK
BOAbI.

6. iccnepoBanune npo6
BOAOMPOBO/HOW BOAbI HA NpeaMeT
YCTPAHEHUA XKEeCTKOCTHU.

7. YCTpaHeHue KeCTKOCTU BOAbI B
CeNnbCKOX03ANCTBEHHOM
AEeATENbHOCTH.

BaKHOit 0COGEHHOCTbIO CMPOEKTUPOBAHHON CUCTEMbI OLEHUBAHUA SBNAETCA
COTNACOBAHHOCTb OLEHOYHbIX MEPOMPUATUIA U 3aMNaHUPOBAHHBLIX PE3yNbTaToB
obyueHus. Kaxpoe oueHOYHOE MeponpusaTME AOMKHO (OpPMUPOBATb WM WU3MEpATH
3HaHWe / yMeHMe B KOHTEKCTe, yKa3aHHOM B pe3ysbTaTe obyyenus. Hanpumep, ans
opMUpoBaHUsA pe3ynbTata 0bydeHus «MccnefoBarb XMMUYECKUIA COCTAB NPO6 NOYBbI»
obyyalowmmcs npepnaraetcs NPoiTH TecT Ha 3anoOMUHAHWE W OTPAbOTKY OCHOBHbIX
NOHATUIA, CBA3AHHLIX C KAYeCTBEHHbIM M KONMYECTBEHHbIM COCTAaB Npob MOoYBbI, a
cnegyloWMM  3TanoMm  npepnaraeTcs  COCTaBUTb  Tabnuuy, YyCTaHABAMBAIOLWYIO
B3aMMOCBA3b COCTaBa W TWMa Mo4YBbl C €€ HasHayeHuem. Ha nocnegHem 3Tane
o6yyalLMmMcs He0OXOAMMO BbINOSHUTL TabopaTOpPHYO paboTy, NOCBALWEHHYIO aHANU3y
XMMMWYECKOro cocTaBa Npob noyssl.

2.4. DopmupoBaHme 06LWMUX KOMNETEHLUI
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B npouecce obyyeHus no aucuunauHe B pamkax ®roC COO cdbopmupylotcs Kak
npeaMeTHble, TaK U IMYHOCTHbIE U MeTanpefMeTHble (06wue) pesynbtathl. Heobxogumo
OTMETUTb, YTO €CAU NpefAMeTHble pe3ynbTaThl POPMUPYIOTCH HA OCHOBE COAEpPXKAHUA
AVNCLMNINHBIL, TO TMYHOCTHBIE U MeTanpeaMeTHble (06wue) pe3ynbTaThl POPMUPYIOTCSA B
npouecce M3y4YeHUs BCel COBOKYMHOCTU AWUCLUMNAUH 06lieobpa3oBaTeNbHOMo LMKIA
yyebHoro nnaHa 0MNOM Cro.

MpenmMeTHble pe3yibTaTbhl 00YYEHNUA NO AMCUUNAUHE XMMUA MONOMXKEHbI B OCHOBY
copmupoBaHus npodeccMoHanbHbIX KOMMNEeTeHLUH, KoTopble oyayT
COBEpLIEHCTBOBATLCA Aasiee Npu n3y4yeHnn npoheccMoHanbHbIX Moaynei.

Wcnonb3oBaHne B npouecce ¢OPMUPOBAHMA  NpPEeAMETHbIX  pe3yNbTaToB
(3nemeHTOB  NpOdecCMOHaNbHbIX  KOMMETEHUMWIA)  pa3nMyHbiXx  0O6Pa30BaTeNbHbIX
TEXHONOTUW, aKTUBHbIX METOAO0B OOyYyeHMs HanpaBNeHO, B MEepBYl0 oyepenb, Ha
(OopMUPOBAHME TNYHOCTHBIX U MeTanpeAMeTHbIX (06WKX) pe3ynbTaToB U Kak CNeacTBue,
Ha chopMMpOBaHME 06LMUX KOMNETEHLMIA.

Obwue KoMNeTeHUMM He MoryT ObiTb NIOKaNM30BaHbl paMKaMu  OfHOW
06ueobpa3oBaTeNbHON AUCLUNAUHBI, @ HOPMUPYIOTCA HA NPOTAXKEHUM OCBOEHUS BCEN
OMOM CrnoO. Toukoi COMPUKOCHOBEHUSA OOWMX KOMMETEHLUUMN, JINYHOCTHBIX U
MeTanpegMeTHbIX (06WMX) pe3ynbTaToB W NpPefMEeTHbIX pPe3ynbTaTOB ABAAIOTCA
obpa3oBaTenbHble TexHonorum (puc. 2).

O0mAe KOMIOEeTeHIHA — 05[)&303&1’9.]1[:31:]9 :C Hpe;l.\leTHble Pe3yJAbTATHI
(®TOC CIIO) TEeXHOJOTHH (®rocC CCO)

I

Ounenounsie MepOONPHATHA

— T~

®opMHAPYIOIMHAE OEHOTHBIE CyMMHpYIOIIHE ONleHOTHBIE
MepOnpHATHS MEepONpHATHS

Puc. 2. CBA3b 06WMX KOMNETEHLMI U NPEAMETHbIX PE3YNbTAaTOB 00yYeHUS

ObpasoBaTtenbHble  TEXHONOTUM  ABAAIOTCA  KNIOYEBOW  COCTaBAAOLWE
B3aMMOAENCTBMA npenoaasatens U obyyalolierocs, obyyalowmnxcs Apyr ¢ APYrom B
oOpa3oBaTesibHOM npolecce. Bblbop TexHonornin 00ycnoBnMBAeT XxapaKTep 3TOro
B3aMMOAENCTBMA, NPUMEHEHME Pa3NUUYHBbIX TEXHONOrMiA CnoCcoOCTBYET Pa3BUTMIO
couManbHo M MpoecCHOHANbHO 3HAYMMbIX KAYecTB JIMYHOCTM obyuvatowerocs,
HanpaBNeHO Ha AOCTUXKEHME NPeAMETHbIX U YHUBEPCabHbIX pe3ynbTaToB [12].

ObpasoBaTenbHble TEXHONOTMW NieXaT B OCHOBE MNPOLECCYaNbHOro acnekta
OLLEHOYHbIX MEPONPUATUIA, KaK GOPMUPYIOWMX, TaK U CyMMUPYIOLWMX. [ pyrMuK CnoBamu,
NpM  NNAHUPOBAHWM  OLEHOYHbIX  MepOonpuATMIA  MpenojaBaTeNlb  AOJIKEH
OpPWMEHTUPOBATLCA HA Takue o00Opa3oBaTe/ibHble TEXHONOrMKU, KoTopble obecneyar
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copMupoBaHMEe HEOOXOAMMbIX O0OWMX KOMNETEHUUA Ha 0Oa3ze 3annaHUPOBAHHBIX
OLEHOYHbIX MEPONPUATUIA. B Tabnuue 6 onncaHbl peKOMEHAYEMbIE BULbI AEATENLHOCTH,
HanpaefneHHble HAa HOPMUPOBAHME OOWMX KOMNETEHUMI NPpU peann3aunm oLeHOYHbIX

MeponpuATUN.

Tabnuua 6. Moaxoabl K hOpMUPOBAHMIO 0OLLMX KOMNETEHLMIA

06wue komneteHuuu ®roc CMo
N UX CTPYKTYPHbIE 31€MEHTHI

Bupabl pearenbHocTH

OK 01. Bbibupatb cnocobbl pelweHns 3apay
npogeccuoHanbHON feATENbHOCTH
NPUMEHMUTENbHO

K pasfuyHbIM KOHTEKCTaM

YmeTb:

— aHanM3MpoBaTb 3afavy u/unu npobnemy u
BblAENATb €€ COCTaBHbIE YaCTK;

— BbIABNATb U 3PPEKTUBHO UCKATb
MHGOpPMaLMIO, HEOOXOLUMYIO ANA PeLleHNS
3a4a4un u/unau npobnemsl;

— peanu3oBbIBaTb COCTABAEHHbIA NaaH.
3HaTb:

— AKTyanbHbI NPpOdeCcCUOHANbHbIA U
COLMANbHbI KOHTEKCT, B KOTOPOM
NpUXoAuTCs paboTaTtb U XKUTb;

— OCHOBHble UCTOYHMKU MHDOPMALUM 1
pecypchl A1 peleHuns 3a8ay v npobnem B
npoceccuoHanbHOM U/ N CounanbHOM
KOHTEKCTe;

— CTPYKTYpYy NnaHa A1 peleHuns 3atay;

— NOPSAAOK OLEHKW pe3ynbTaToB pelleHNns
3afay npodeccMoHanbHON AeaTeNbHOCTY.

Bbi6op 1 npumeHeHue cnocobos
peleHns CTaHAAPTHbIX TUNOBbIX
3apaau.

MepeHoc cnoco6oB pelieHus
TUMOBbIX 33Aa4 Ha NPAKTUKO-
OPWEHTUPOBAHHbIE 3aflaHUS.
Acnonb3oBaHue n3y4yeHHOro
MaTepuana B HOBbIX CUTyaLIUSAX.
[leMoHcTpaums cnoco6oB pelleHus,
MeTO0B MOJIENIMPOBaHMS.
MopaenvpoBaHue NpoLeccos.
JlabopaTopHble HabnaEeHMSA U
3KCNEePUMEHTbI C UCMONb30BAHNEM
nabopaTopHoro 06opyAoBaHMs.
06paboTKa faHHbIX 1abopaTopHOro
3KCNepuMeHTa.

OK 02. Ucnonb3oBaTb COBpEMEHHbIE
CpeAcTBa NOUCKA, aHanu3a U UHTepnpeTauum
WHGOpMaLUK, M MHHOPMALUOHHbIE
TEXHONIOTUM ANA BbINONHEHMA 3afa4
npodeccMoHaNbHON AeATENIbHOCTH
YmeTb:

— onpepenatb HE0OXOAUMbIE UCTOYHUKM
MHpOpMaLMK;

— NNAHUPOBATb NPOLECC NOUCKA;

— CTPYKTYpMpOBATh NOJyYAEMYIO
MHpOpMaLMIO;

Mouck, nof6op, U3yyeHne matepumana
B MH(OPMALMOHHbIX pecypcax
pa3Horo xapaktepa (neyaTHbIMU U
3NEKTPOHHBLIMU U3LAHUAMMY,
WHTepHeT-canTamu, 6azaMm JaHHbIX).
MepBuyHas o6paboTka umetowencs
nHcbopmauum (BbigeneHue
OCHOBHOFO, CPaBHeHMe,
Knaccudukauma, MHTepnperaumsa,
cocTaB/ieHune TabaunL, NOAroToBKa
TEKCTOB U UHbIX (HOPMATOB
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— BbIleNATb Hanbonee 3Ha4YMMOe B NepeyHe
nHdopmaLmm;

— 0¢hopMAATb pe3ynbTaThl NOUCKA,
NPUMEHATb CPeACTBa MHDOPMALMOHHBIX
TEXHONOTUIN ONA peleHns
npoceccoHanbHbIX 3aaay;

— MCNONb30BaTb COBPEMEHHOE NPOrpaMMHoe
obecneyeHue;

— MCNONb30BaTh pa3finyHble LnpoBble
CpeacTBa Ans pelweHuna npodeccnoHanbHbIX
3apau.

3HaTb:

— NpuWeMbl CTPYKTYPUPOBAHUA MH(OpMALMK;
- (opmart oopmneHuns pe3ynbTaToB NOUCKA
MHbOpPMaLUK.

NpeAcTaBNeHUA pe3ynbTaTos,
noaBeAeHMe UTOTOB MO
NPOYMTAHHOMY).

YCTHOe / NMCbMEHHOEe U3NI0XEHNE
WHopMaLuK, UnaCTpUpoBarmne /
BMU3yann3auma U3y4eHHOro
MaTepuana B pasfiMyHbix hopMax c
MCNoNb30BaHMEM LU POBLIX
WHCTPYMEHTOB U CEPBMUCOB.
TemaTuyeckoe obcyxaeHue,
KOMMEHTUpOBaHMe.

OK 04. 3¢ dekTBHO B3aumoaencTsoBatb 1
paboTaTb B KONNEKTUBE U KOMaHAe

Ymetsb:

— OpraHu30BbIBaTb PaboTy KONNEKTUBA U
KOMaH[bl;

— B3aMMOAeCTBOBATL C KONNEramu,
PYKOBOJICTBOM, KNIMEHTAMM B X0Ofe
NpodeccMoHanbHOM AeaTENbHOCTY.

3HaTb:

— OCHOBbI MPOEKTHOW [eATeNbHOCTHU.

PacnpepeneHune y4actkoB paboThl
ONA [OCTUXKEHUA 00LWei Lenu u
nosyyeHue obwero pesynbrara.
OnpepeneHune nopsigKa u Npasu
B3aMMOJENCTBUSA A1l COBMECTHOrO
pelleHuns 3aaau.

BkntoueHune obyyatowmxcs B
CUTYaLMUM KOMMYHUKALMUK 1
B3aMMOJeNCTBMA N0 BONPOCY
BbINOMHEHUSA 3aJaHUN.

My6anyHoe npeacTaBneHue u
rpynnoBoe 06CyXaeHne pe3ynbTaToBs
paboTbl. [IUCKYyCCUS HA NTMYHOCTHO W
npoeccnoHanbHO 3HAYUMbIE TEMBI.

OK 07. CopeitcTBOBaTL COXpAHEHUIO
OKpyXaloLeit cpeabl, pecypcocoepexenuio,
NPUMEHATb 3HaHUA 06 U3MEHEHUM KIMMaTA,
NPUHUUNBI 6epexNMBOro NPoU3BOACTBA,

3t (PeKTUBHO AeiACTBOBATb B Ype3Bbl4YAMHbIX
CUTYaLmUAX

YmeThb:

— cobntopatb HOPMbl IKONOTUYECKON
6e3onacHocTu.

3HaTh:

— npaBuia 3KONOrMyYeckoi 6esonacHoCTu
npu BegeHnn npochecCUoHanbHoi

Mouck, cbop, CTPYKTYpUPOBAHHE,
cucTemaTmsauus MHbopMaLMm no
3ajaHHbIM KPUTEPUSAM.
Wcnonb3oBaHMe M3yYeHHOTO
MaTepuana B HOBbIX CUTyaLMSAX.
MepeHoc cnoco6oB pelleHus
TUMOBbIX 334 Ha AEATENbHOCTb B
OKpyKaloLllei cpege.
MogennpoBaHue NpoLeccoB B
OKpy)Xalowwen cpefie Ha OCHOBE
W3yYEHHOro MaTepuana.

Beibop 1 06ocHoBaHMe cnocobos

21




AeATENbHOCTH. peleHuna 3aaay, NPorHo3nMpoBaHue
nocneacTBMin CBOUX IEMCTBUI Ha
OCHOBE UMEILNXCS AAHHbIX.

B metopnueckoii kapte no gucuunaumHe Xumua (npua. 1) Kaxaomy OLEHOYHOMY
MEeponpuaTUIO  COMOCTaB/ieHbl  0OWME  KOMMETeHUMW, KOTOpble  MOryT  ObiTb
chopMMpoOBaHbl NpKU €ro peanusauuMum nNpu YCIOBUM UCMONb30BAHUSA NOAXOLALMX
006pa30BaTeNibHbIX TEXHONOTUH.
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3. OcHoBHble HanpaeneHus COBepLIEHCTBOBAHMUS npenofaBaHusA
06leobpa3oBaTeNbHOM  AUCLUMMAMHBL  «XUMUA» C  yYyeTOM nNpodecCUOHANbHOM
HanpaBneHHocTn nporpamm CMO, peanusyemblx Ha 6ase OCHOBHOro ob6wero
o6pa3oBaHus

3.1. 06wme noaxonbl K UHTEHCMBHO 00WE06pa3oBaTeNLHOW NOATOTOBKE

WHTeHcuduKaumua yyebHOro npouecca — nepepada Heobxoaumoro obbema
yyebHo nHdopMaLMK 33 YCTAHOBIEHHOE KOJIMYECTBO YYEOHbIX YaCOB C COXpPaHEHUEM
TpebOoBaHMI K KAYeCTBY pe3y/bTaToB 00y4YeHUs.

CyluecTByIOT pa3NMyHble NOAXOAbl K MHTEHCUDUKALMK:

— COBEpIUEHCTBOBAHNE CONEPKAHMA U CTPYKTYPbI AUCLUMINHDI;

— obecneyeHne AMHAMU3MA, aKTUBHOCTM BO B3aUMOJENCTBMU NpenoaaBaTens co
CTYIE€HTaMW, CTYAEHTOB JApyr C [OPYromM 3a CYeT WCNO/Jb30BAHUA aKTUBHbLIX U
WHTEPAKTUBHbIX METOA0B 00yYeHUs;

—  WCNONb30BaHMA LUN(DPOBbIX TEXHONOTUIA, B T.4. 3@ CHET MCMNOJIb30BAHUS CUCTEM
ynpaBneHus obyyeHuem (LMS) ¥ 3neKTPOHHbLIX KYpCOB ANA  ynpaBieHus
camMocTosATeNbHOM paboToit cTyaeHToB (CcM. pasgen 3.3.)

B noruke uHTeHcudbUMKaumm yyebHOro npouecca COAepKaHMe W CTPYKTypa
AVCUMNAUHBL  JOMKHbI ONPEAensTbCs Ha OCHOBE 3anjaHMPOBAHHbLIX pPe3ysbTaToB
06yyeHuns. ITO NO3BONNUT COKPATUTb M3OBLITOYHOCTb B COAEPKAHWUM AUCLUNNUHBI 33 CYET
WCKNIOYEHUS TEM, He OKa3blBalOWMX CYLECTBEHHOTO BAUAHUA HA [OCTUXKEHME
pe3ynbTaToB 00y4YeHWs, a TaKKe 06ecneynmt KOHUEHTPUPOBAHHOCTb Y4YeOHOro
MaTepuana no Kaxpaomn teme AUCLUUNINHBI.

Kpome TOro, Ha 3Tane NpOeKTMPOBAaHWUS pe3ynbTaToB 00y4YeHUs HeobxopuMmo
BbIMOJIHUTL ~ COrNlacoBaHWE  pe3ynbTaToB  00y4YeHMs ¢ nNpodecCcuoHanbHbIMM
komneteHumsmu. AHanu3 TpebosaHuit ®TOC COO0 n ®TOC CMO no3sonseT BbIAENUTH
npocdeccuoHanbHble KOMNeTeHUUW, hopMUPOBAHME KOTOPbIX BO3MOXHO B paMKax
0CBOEHMS 00YYaWMMNUCA QUCLUNINHBI U LOCTUXKEHUS 3aNNaHUPOBAHHbIX Pe3y/bTaToB
(Tabn. 7).

Tabnuua 7. CornacoBaHue npegMeTHbIX Pe3ybTaToB
M NpotheccUoHaNbHbIX KOMMNETEHLMIA

PesynbTaT 06y4eHUs MpodeccuoHanbHble KOMNETEHLUM

WccnepoBaThb kavecTBeHHble peakuun | @IOC CMO 9.02.12 TexHoNormMsa NpoayKToB
OpraHNYecKnx COeMHEHUN OTAENbHbIX | MUTAHMA XMBOTHOTO NPOUCXOXAEHUA
Knaccos MK 2.3. Mpoun3soanTb nabopaTopHble
MccnefoBaHNUA KayecTsa M 6e30MacHOCTy
nonygabpuKaToB 1 roToBbIX NPOAYKTOB B
npoLecce NpoM3BOACTBA MOJIOYHOIA

NpoAyKLUK

Takoil noaxo N03BoAsET BBECTU NPOdUIbHOE COAePIKaHUe B y4ebHbIi npoLecc no
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ANCLMNIMHE, YTO ABASAETCA OAHUM M3 CNOCOO0B MHTEHCUDMKALMM y4eOHOTO NpoLiecca,
NOCKONbKY ONTUMU3UPYET BpeMs Ha GOPMUPOBAHME KOMMETEHLUUU B paMKax
06pa3oBaTeNbHOM NPOrpaMMbl B LIENIOM.

Takum obpa3oM, TexHonorus oTbopa comepaHus 00OyyYeHUs MO AUCLUMIUHE
CTPOMTCA HA OCHOBE MPOEKTUPOBAHMA Pe3y/bTaTOB 0OYYEHWUS U UX COTNACOBAHUSA C
NpothecCcUoHanbHbIMU KOMNETEHLUAMM, YTO NO3BONAET 00ecneynTb UHTEHCUDUKALUIO
yyebHOro npouecca no AUCUMNInHE.

Eue oqHUM N0AX0A0M K MHTEHCUDUKALUM ABNAETCA UCNONb30BAHNE COBPEMEHHbIX
00pa30BaTe/ibHbIX TEXHONOTMI, KOTOPbIE BK/OYAOT pPa3HOOOpa3Hble aKTUBHblE U
WHTEPAKTUBHbIE METOAbI 00y4YeHus, obecneymBaiolle B3aUMOAeCTBMUE NpenoaaBaTens
CO CTYI€HTaMU 1 CTYAEHTOB pyr C APYrom.

C nomolyblo 06pa3oBaTebHbIX TEXHONOT Ui peanu3yeTcs AeaTeNbHOCTHbIA NOAXOA
B yye6HOM npolecce, CO3JalOTCA YCNOBUA AN COLMANbHO-KOMMYHUKATUBHOIO
B3aMMOAENCTBMA  CTY[AEHTOB, PpElalTca 3adayM  NOArOTOBKM  CTYAEHTOB K
NpodeccMoHanbHON AeaTeNbHOCTY.

Mcnonb3oBaHue COBPEMEHHbIX 00pa3oBaTeNbHbIX TEXHONOMUA B y4ebHOM
npouecce NpPUBOAUT K CMELWEHUI0 aKLUEHTa C YCBOEHMUS 3HaHMWII Ha (opMupoBaHue
YMEHUI U HABbIKOB, YTO CNOCOOCTBYET NOBbILWEHNIO UHTEHCMBHOCTU 00YYEHUS.

OnHaKo Mcnonb3oBaHWe 06pa30BaTE/IbHbIX TEXHONOTUI He ABASETCA CaMoLenblo.
HeobxonuMmo BbiOMpaTb TaKMe TEXHONOTUM, KOTOpble 006ecneynmBaloT [OCTUKEHME
3anNaHUpPOBaHHbIX PE3yNbTaTOB 00YYEHUs, COOTBETCTBYIOT COAEPIKAHUIO 0OyYeHUs U
[eNCTBUTENBHO BYAYT 3 PEKTUBHBI ANS €r0 0CBOEHMUS.

CyuectByeT HECKONbKO KnaccudbuKaumii 06pa3oBaTebHbIX TEXHONOTWIA, 04Ha U3
HUX Knaccudukaums M. KnapuHa, KoTopas BblaensieT Tpu TuUMa TEXHONOruit
(MccnepoBaTenbCKue, AUANOTOBbLIE U UTPOBLIE).

Kak nokasaHo B pasfene 2 npu NPOEKTUPOBaHWUM y4yebHOro npouecca no
OUCLUMNINHE [N KAXLOro pesynbTaTa oOy4YeHMs Onpeaensiercs Habop OLEHOYHbIX
MepONpPUATHIA, C MOMOLLLIO KOTOPbIX 3TOT Pe3y/bTaT MOXKET ObiTb chopMUpoBaH. [lanee
BbiOMpaeTcs 0Opa3oBaTeNbHas TEXHONOrMA Kak opMma peanu3alnu OLEHOYHOTO
meponpuaTMa. B Tabnuue 8 noKa3aHO cornacoBaHuMe pe3ynbTaToB 00yYeHWs,
OLLeHOYHbIX MEPONPUATUIA M 0OPaA30BATENbHBIX TEXHONOT WA,

Tabnuua 8. CornacoBaHue pe3ynbTaToB 00y4YeHus,
OLIEHOYHbIX MEPOMPUATUI N 06PA30BATENbHbIX TEXHONOT I

Pesynbtar OueHoYHble O6pasoBaTenbHble
ConepxaHue Tembl

06yyeHus MEeponpuUATUA TEXHONOIUK
OueHunBaTb JKonorunyeckas Kencbl Ha aHanu3 TexHonorus
nocneacTBus 6e30nacHOCTb nHdopMaLmMm o y4yebHOro
ObITOBOI U nocneacTesni NPOM3BOACTBEHHOWM nccnenoBaHuA
I'Ip?VI3BO,D,CTB€H ObITOBOW U ) NEeATeNbHOCTH | Texwonorus
HOW NPOV3BOACTBEHHOIA 4YenoBeka, CBA3AHHOM |y .0
NeATeNbHOCTU NeATeNbHOCTU c nepepaboTKoW 1
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yesoBeKa C Yesl0BeKa, CBA3aHHAA | NONyYeHueMm 3KCNEepPUMEHTANbHO
no3numun C nepepaboTKoil BelLeCcTB, a TaKXe C n paboTbl
3KONOMMYECKOMN | BELeCTB; NOUCK U 3KONOrMYECKOM

6€30MacHOCTM | aHANIM3 XUMUYECKON | 6€30MaCHOCTbIO

MHGOpMaL MmN n3
Pa3nnYHbIX
WCTOYHMKOB (Hay4Has
N y4ebHO-Hay4YHas
nuTepaTypa, CpeacTsa
MaccoBoMu
WHpOpMaLmnK, ceTb
WHTepHeT u apyrue)

bnaropaps ncnonb3oBaHuio 06pa3oBaTeNbHbIX TEXHONOTUI MPOUCXOANUT HE TONbKO
dopMupoBaHMe pe3ynbTaToB 00yYeHUs No AUCLMNIUHE, HO U HOpMUpPOBaHME OOWMX
KOMNeTeHLMIA, onpefeneHHbIX 4nsa Bcex npodeccuii u cneymnansHoctein Bo ®rOC CMO.

06wme KoMneTeHLMM:

- cnocobcTBytOT dbopmMupoBaHuio MeTanpenMeTHbIX pe3ynbTaTos,
obecneynBaOWMX FOTOBHOCTb CTyAEHTA MPOAYKTUBHO [EWCTBOBATb B Pa3UYHbIX

HNU3HEHHBLIX U I'IpOCbeCCMOHa}'IbeIX CnTyaumnax

— no3sonfawT

npodeccnoHanbHbiX CUTYaLMUAX;
— (opMMpYIOTCA TONLKO Yepe3 AeATENbHOCTHbIN NOAXOA;

— SABJAIOTCA

CaAMOCTOATENIbHbBIM

NPOOYKTUBHO [eNCTBOBaTb B

Pa3IUYHbIX

pe3y/ibTaToM

npodeccroHanbHbix 06paszoBatenbHbix nporpamm CMO.

B nucumnnuHe uenecoobpasHo BbiOMpaATh Takne obpa3oBaTeNbHble TEXHONOMUK,
KOTOpble ONTUMA/bHbIM 00pa3oM MO3BOMAT LOCTMYbL 3aMJaHWPOBAHHLIX PE3y/bTaToB
00y4eHus u chopMMpoBaThL COOTBETCTBYHOWME KOMNETeHUUN (Tab. 9).

Tabnuua 9. CornacoBaHne pe3ynbTaToB 00yYeHUS,
KoOMNEeTeHLMi 1 06pa30BaTe/IbHbIX TEXHOOT Uil

OCBOEHUA

HKU3HEHHBLIX U

OCHOBHbIX

Pesynbrar MpodeccuoHanbHble O6pasoBatenbHble 06wue
06yyeHus KOMNeTeHL1u TEXHONOrUu KOMNeTeHLUUM
WccnepoBsaTthb 19.02.12 TexHonorus TexHonorus oneiTHo- | OK 01
KayeCTBEHHble NPOAYKTOB NUTAHUA 3kcnepumenTansHon | OK 02
peakuunu XWBOTHOIO paboThbl OK 04
OpraHn4eckux NPOUCXOXAEHUA VHGOPMaLUOHHO- 0K 07
COeUHEHNIA MK 2.3. Npounssogutsb KOMMYHMKATHBHblE
OTAENbHbIX nabopatopHble TeXHONOM N
Knaccos nccnepoBaHMA KayecTsa U
6e3onacHoCTy TexHonoruu
nonyhabpuKaTos u KOJNEKTUBHOTO
rOTOBbIX MPOAYKTOB B B3aMMOAGKCTBMA
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npouecce NnpoM3BOLCTBA
MOJIOYHOWN NPOAYKLUUY

Mpn MCNONb30BAHMUM TAKUX NOAXOMO0B K MHTEHCU(UKALMM y4ebHOro npoLecca na
nepBoe MecTO BbIXOAUT He WH(OPMUPOBAHHOCTb CTYAEHT3, @ €ro YMeHue pellathb
yyebHble ¥ npodeccMoHanbHble 3adadyu, MPOUCXOAUT YBeNMYeHUe NpPaKTUKO-
OpPWUEHTUPOBAHHOW COCTaBsAlWEN B Yy4yeOHOM npolecce, u3MeHseTca dopma
OpraHu3aunMm yyebHbIX 3aHATUI U CTYAEHT CTAHOBUTCA AKTMBHLIM YYACTHUKOM
COOCTBEHHOr0 pa3BUTUS.

3.2. YyeT npodeccMoHanbHoi HanpaBneHHocTH B 006weo6pasoBaTesbHOM
NOArOTOBKE N0 XUMUK

[lpoekTMpoBaHWE  pe3ynbTaToB  0Oy4Y4eHWUs MO AUCUMMIMHAM  OCHOBHOIA
npodeccMoHanbHo  06pa3oBaTeNbHO  NPOrpaMMbl  OCYWECTBAAETCA  MyTeM
nocnegosatenbHoro nepexopa ot Tpe6osaHuit ®roOC CMO k onpeaeneHnto npefMeTHbIX
pe3ynbTaToB 0OyYeHUs Mo pasgenam v Temam Kaxpow aucuunnuubel. PopmupoBaHue
KOMNEeTEHLMIA ocyllecTBNseTcs B 0OpaTHOM NOpAAKe: KOMNeTeHUuMu y obyyatowmxcs
cdopMMpylOTCA B XOA€ OCBOEHMA [OMCUMNAWH 06pa3oBaTeNbHOW NPOrpaMMbl.
CchopMMPOBAHHOCTb KOMMETEHUMIA MOXeT OblTb OLEHEHa M0 Mepe [OCTUXKEHUS
pe3ynbTaToB 00yYeHUs Ha YPOBHE OTAENbHbIX AUCLMMINH, COOTHECEHHbIX C KOHKPETHOM
KOMneTeHuuen.

Korma npoekTupyetcs OCHOBHasi  npodeccuoHanbHas  obpasoBaTtenbHas
nporpamma Ha 6a3e OCHOBHOro ob6uwero o6pa3oBaHus, TO OHa pa3pabaTbiBaeTcs Ha
OCHoBe TpeboBaHWN  AByX CTaHAApToOB: eaepanbHOro  roCyfapCTBEHHOMO
o6pa3oBaTeNbHOro CTaHpapTa cpegHero obuero obpasoBaHus u ®rOC cpegHero
npocdeccuoHanbHoro obpasosaHus. W3 3toro ¢dakta BbITekaeT HeobOXOAUMOCTb
COrnacoBaHWs AEeNCTBMI npenofasaTenen M Metoguctos npu npoektuposanumu OO0
[2]. Pa3paboTka AOMKHA OCYWECTBAATLCA KOMAaHAOW, BKlOYaloWen cneumanncros-
pa3paboTynKoB no BceM npodeccmoHanbHbiM Moayaam (MM) n gucuunanHam, BKOYas
obueobpasoBaTenbHble. [py TaKOM NPOEKTUPOBAHMK pe3ynbTaT, CHOPMUPOBAHHLIN B
npouecce U3y4YeHuns onpefeeHHbIX TeM B 06weobpasosatensHon gucuunauue (1 kypc),
CTaHeT 0CHOBOM AN hOpMMPOBAHUA NPOdECCUOHANBHON KOMNETEHLUN.

B 10 Tabnuue npuBeaeH NpuMep  CBA3U  pe3yibTaToB  0OyYeHWs
06Leo0bpa3oBaTebHbIX AUCLUUMNUH C NpodecCcMoHanbHbiMKM KomneTeHumamm u3 ®roc
cno.

Tabnuua 10. B3aumocss3b pe3ynbTaToB 00yYEHMS

no Xmumnu C I'IpOdDeCCMOHaJ'IbeIMVI KoOMneTeHunamun
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Pe3ynbTat 06y4eHus

Tema

®roc Cno um nK

NccnepoBaTh
XUMUYECKUIA coCcTaB
NPOAYKTOB NUTAHUA

XuMnyeckuni
KOHTPO/b KayecTBa
NPOAYKTOB NUTAHUA

19.02.11 TexHonorus
NPOAYKTOB NUTAHUA U3
PacTUTENBHOrO ChipbS
MK 3.2. NpoBoanTb
nabopaTopHble
nccnesoBaHMA Kayectsa U
6€30MacHOCTM Cbipbs,
nonyhabpukaTos U
roTOBOW NPOAYyKLMK B
npouecce NpoM3BOACTBA
NPOAYKTOB NUTAHUA U3
PacTUTENbHOTO CbipbA

MNpoBOAUTL XMMUYECKMI
aHanu3 npo6 noyssl

XuMnyeckuim aHanus
npo6 noysbl

35.02.12 CapoBo-napkoBoe
U naHpwadTtHoe
CTPOUTENBCTBO

MK 2.2. KoHTponuposaTtb
npoLecchl pa3BuTus

[ PEBECHO-KYCTAaPHUKOBOW,
LLBETOYHO-AEKOPATUBHOM
PacTUTENBHOCTM U
ra30HHbIX TPaB B
MUTOMHMKAX U LBETOYHbIX
X03ANCcTBax

NccnepoBaTh
KayeCTBEHHble peakLmm
OpraHuyecKux
COeMHEHUIN OTAENbHbIX
Knaccos

Pacno3HaBaHue
OpraHu4YecKux
BELECTB OT[ENbHbIX
KNnaccoB C
MCNONIb30BAHUEM
KayeCTBEHHbIX
peakuun

19.02.12 TexHonorus
NPOAYKTOB NUTAHUA
XWUBOTHOTO
NPOMCXOKAEHMA

MK 2.3. Npoussoantsb
nabopaTtopHble
NccnefoBaHNUsA KayecTea u
6e3onacHoCTH
nonygabpukatos u
FOTOBbIX MPOAYKTOB B
npolecce NpoM3BoOACTBa
MOJIOYHOMN NPOJYKLUK

PasnunyaTtb UCTUHHBIE
PacTBOPbI, KONOUIHbIE
pacTBOPbI 1
rpyboamcnepcHble
CUCTEMbI Ha OCHOBE

WccnepoBaHue
CBOWMCTB AMCMNEPCHBbIX
CUCTEM NS UX
NAEHTUPUKALUM

43.01.09 MNosap, koHpuTEp
MK 5.2. OcywecTBnATh
NPUroTOBNIEHME U
NOArOTOBKY K
MCNONb30BaAHUIO
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Ne

iy Pe3ynbTat 06y4eHus Tema ®roc Cno u NK
XUMUNYECKOTo OTAEN0YHbIX
3KCnepuMeHTa nonydabpukatos ans
Xn1e6006yNOYHbIX, MYyYHbIX
KOHAUTEPCKUX U3LENnil

5 | OueHunBaTb NOCNEACTBMA | XMMUSA B ObITY U 27.02.07 YnpaBneHue
ObITOBOI U NPOW3BOACTBEHHOI KayecTBOM NpPOAYKLUK,
NPOV3BOACTBEHHOIA [eATeNIbHOCTU npoueccos
[eATeNbHOCTU YeNoBeKa | YesoBeKa MK 1.3. lpumeHATb METOAD
C NO3uLMUI M CPefCTBA TEXHUYECKOrO
3KOJIOrMYECKON KOHTPONS, COrNAcHO 3Tanam
6e3onacHocTH TEXHOI0rMYECKOro

npouecca Npon3Bo/CTBa
npoaykuuu (pabor, ycnyr)
(no oTpacnsam)

6 | YcTaHaBnuBaTh ®usmnko-xumnyeckne | 23.02.07 TexHnyeckoe
3aBUCUMOCTb DU3NKO- CBOMCTBA 06Cny)XNUBaHNUE U PEMOHT
XUMUYECKUX CBONCTB HEeOpraHMYecKux ABUraTeneun, CUCTem u
HEeOpraHMYecKux BELLEeCTB arperaTtoB aBToMobuneit
BELLECTB OT CTPOEHMUSA MK 2.2. OcywectsnaTb
aTOMOB ¥ MONEKY/, A TexXHMYecKoe
TaKXe Tuna o6cnyxuBaHue
KpUCTaninyeckoil 3N1eKTPo0OOpYAOBAHUS 1
peLeTKM 3NEKTPOHHbLIX CUCTEM

aBTOMOOUNEi cornacHo
TEXHONOTNYECKON
[OKYMeHTaLnK

7 | CoctaBnaTb peakuuu Tunbl XUMUYECKUX 08.02.01 CtponTennLCTBO U

COefIMHEHNUS,
Pa3/I0XeHUs, 0OMeHa,
3aMelleHuns,
OKUCNUTENbHO-
BOCCTaHOBUTENbHbIE
peaKkLumn 1 peakumu
KOMMNAeKcoobpa3oBaHus
(Ha npumepe
rMAPOKCOKOMMIEKCOB
aNOMUHUA W LUHKA) C
yyactmem
HEopraHM4yecKnx
BellecTs

peakuun

JKcnayaTauua 3paHum u
COOpYXeHUi

MK 6.3. Co3gaHue ycnosun
Ans 6e30MacHOro XxpaHeHus
W COXPAHHOCTK
CKNagupyembix
CTPOMTENbHbIX MAaTEPUANOB
n o6opynoBaHus 6e3
NoTepM 3KCNAyaTaLMOHHbIX
CBOWCTB
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nljgn Pe3ynbTat 06y4eHus TeMa ®roc Cno v NK

8 | Pa3nuyatb UCTUHHbIE Wceneposanune 21.02.02 bypeHue
PacTBOPbI, KONNOUAHbIE | CBOWCTB AMCNEPCHBIX | HE(TAHBIX U Fa30BbIX
pacTBOpbI 1 cucTem ansa ux CKBaXWH
rpyboamcnepcHble NaeHTUMKaLNK MK 1.3. Pewarts
CUCTEMbl HA OCHOBE TeXHUYEeCKue 3ajauu no
XMMMNYECKOro NpeLoTBPALLEHMIO 1
JKCnepumeHTa NVKBUAALMUN OCNOXHEHU U

aBapUIMHBIX CUTYaLMK

B neBoii yacTn TabnunLpl NpeacTaBieH pe3ynbTaT 00y4eHns 061eobpa3oBaTebHOI
ANCLUMNINHBI U TeMa, B KOTOPOI 3TOT pe3ynbTaT GopMuUpyeTCs, a B NpaBoil YacTn —
npodeccMoHanbHas KOMMeTeHUMs onpefeneHHOro defepanbHOro rocyaapCcTBeHHOro
06pa3oBaTeNbHOro CTaHAapTa, C KOTOPOM eCTb MpPeeMCTBEHHOCTb. Takum 06pa3om
NPOAEMOHCTPMPOBAH MNOAXOA K VYCTAaHOBAEHWID B3aMMOCBA3M 00pa3oBaTeNbHbIX
pe3ynbTaToB 06l1eobpa3oBaTeNnbHOM AUCLUNAUHBI C AUCLUNANHAMM
obuwenpodeccnoHanbHoro M NpodecCMOHaNnbHOro  LMKNOB,  KOTOPbIA  MOXeT
NPUMEHATLCS NPU NPOEKTUPOBAHUM NPOGECCHOHANbHbIX 06pa30BaTeNbHbIX NPOrpamMM.
CchopmupoBaHHble B pamMKax o0b6weobpa3oBaTeNbHON AUCUMNINHLI  pe3ynbTaThl
0byyeHus apnsatoTca 6a3oit ans GopmupoBaHns NpodecCcMoHaNbHbIX KOMMNETEHLUI K
[lafiee COBEPLIEHCTBYIOTCA B NPOLECCE MEXANCLMUNANHAPHOTO B3aUMOAENCTBUS.

MpodeccmoHanbHas HanNpPaBAE€HHOCTb  AUCLUMMAMHBL NpeanonaraeT «BbIX0A»
CTyAEeHTa 33 PaMKM y4yebGHOro mpouecca, B MPOCTPAHCTBO MPodeccMoHanbHon unu
coLManbHOM NpakTMKK [11], YTO B KOHEYHOM CYeTe NO3BONAET:

— pa3BMTb MOTMBALMIO K MO3HAHWUI OKPYXalOWeEro Mupa, OCBOEHMIO
COLMOKYNbTYPHON Cpefbl;

— aKTyanu3upoBaTb NpEeAMETHble 3HAHWA C LEbl0 pPeleHus JAUYHOCTHO- W
npoceccMoHanbHO-3HaYMMbIX NPo6/IeM Ha AeATEIbHOCTHON OCHOBE.

B eCTeCTBEHHOHAYYHbIX ANCUMNIMHAX BO3MOXHbl 2 cnocoba
npodeccuoHanusauun. B nepeom cnocobe npu NpoeKTUPOBAHMU Kypca Bblaensercs
NPUKNAAHON MOAY/b MOL KOHKPETHYI Npodheccuto Uam cneumanbHoCTb U B npouecce
ero usydyeHus GopmupyloTCcs onpefeneHHble YMeHWUs / HaBblKM, BOCTpebOBaHHblE B
byaywein npodeccnoHanbHon paesTenbHocTu. [lpu BTOpOM cnocobe npodunbHoe
COflepIKaHMe MpPOXOAMUT CKBO3HbIM 00pa3oM B pas3NMYHbIX pa3genax U Temax
AvcumMnauHbl. Takoi noaxon peanusyeTcs Yyepes npakTUKO-OpPUEHTUPOBAHHbIE 3a[laHNS,
nabopaTopHble paboTbl M y4ebHO-UCCNe[0BaTeNbCKME NPOEKTHI.

B xuMuu B KayectBe OCHOBHOrO MNOAXOAA K NpodheccroHanu3alumm peann3oBaH
NoAXoA Ha OCHOBE BblaeneHus npuknagHoro moayns «MccnegoBaHue M XUMUYECKUi
aHanu3 obbekToB TexHocdhepbl / Guochepbi». B npuknagHom mogyne oTpaxaloTcs
0COOEHHOCTU MPUMEHEHUS XUMUYECKUX 3HAHUN / yMeHWN / HaBblkOB B OypyLieit
npodeccuoHanbHoi aesTenbHocTM obyyalowmxcs. CogepaHue [aHHOrO MoAyns
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onpenenseTcs ¢ y4eToMm cneunanbHocT / npodeccumn obyyalowmxcsa v npeanonaraer
[Ba BapuaTUBHbIX pa3gena.

Ons npodeccuit n cneunanbHocTeil, roe o6beKTOM npodeccuoHanbLHom
AEeATENbHOCTU BbINYCKHUKOB ABMAIOTCA XUBbIe OpPraHuW3Mbl, npegnaraerca pasgen 9.1.
«MccnepoBaHne M XUMUYECKMIt aHanu3 06beKTOB Ouocdepbl», B Xoae W3yyeHus
KOTOPOro oOpMMpyeTca YMeHWE UHTEPNPETUPOBATL XMMUYECKME NPOLLECCHl U ABNEHUS
B 6uocdepe.

[lna storo pasgena chopMynmMpoBaHbl Crefytolme pe3ynbraThl:

9.1.1. BblNOAHATb MNOAHBLIA LWUKA 3KCNEPUMEHTANbHOIr0 MCCNefoBaHUA C
cobnogeHnemM npasun 6e3onacHoro obpalleHus ¢ BelwecTBamu U 1abopaTopHbIM
060pyA0BaHMEM.

9.1.2. ViccnenoBaTb XMMUYECKMIA cOCTaB NPob BOAbI.

9.1.3. WccnepoBatb XMMUYECKMIN COCTAB NPOAYKTOB NUTAHUA.

9.1.4. ViccnenoBaTbh XMMUYECKMIA COCTaB NPOO NOYBHI.

9.1.5. WccnepoBaTh XMMUYECKMA cocTaB 00beKTOB OGuocdepbl Ha npumepe
NPOAYKTOB NUTAHUA, BOAbLI U NOYBbI.

AHanornyHo ans pasgena 9.2. «MccnegoBaHne M XMMUYECKU aHANN3 0OBEKTOB
TexHochepbl», rae 006beKToM npodecCMoHanbHOM [AeATeNbHOCTU  BbIMYCKHWUKOB
ABNAKOTCA HEXUBbIE OPraHnU3Mbl, UMEEM COBOKYMHOCTb CNeAyIoWMX pe3yabTaToB:

9.2.1. BblNOAHATb MNOAHBLIA UMKA IKCNEPUMEHTANbHOIMO MWCCNefoBaHUA C
cobniogeHnemM npaBua 6e3onacHoro obpalleHus C BELECTBAMU M NaOOPATOPHbLIM
obopynoBaHueEM.

9.2.2. ViccnenoBaTbh XMMUYECKMIA COCTaB NPO6 TEXHUYECKON BOAbI.

9.2.3. ViccnepnoBatb cofiepXKaHue yrneknucnoro ra3a B BO3gyxe.

9.2.4. WccnepoBatb XMMMYECKMiA cocTaB npob6 MaTepuanoB CTPOMTENIbHO-
pecTaBpaLMOHHON JeATENbHOCTU U AM3alHa.

9.2.5. WccnepoBath XMMWUYECKUIn COCTAaB 00BLEKTOB TexHocdepbl HAa npumepe
TEXHUYECKON BOAbl M MaTepuanoB CTPOUTENbHO-PECTABPALMOHHON OEeATENbHOCTU M
An3anHa.

MpeanoxeHHas B NpodnbHbIX MOAYIAX TEMATUKA 1abopaTOPHbIX paboT n yyebHo-
nccnefoBaTeNbCKMX NPOEKTOB MOXET OblTb MepecMoTpeHa npenojaBaTeNeM C y4eToM
npodeccun / cneumanbHOCT 006yYaloLWMXCS.

BTopoii cnoco6 npodeccuoHanuzaLmMm OCHOBAH Ha mnopbope copepxkaHus
onpeAeneHHblX TUNOB 3afaHui. [1paKTUKO-OPUMEHTUPOBAHHbIE 3afaHUA BKJKOYAIOT
WHGhOPMALMIO «M3 KU3HU» W HAnNpaBieHbl Ha BbISBJIEHWE 3HAHWWA CTyAEHTOB 00
OKpyXaloWeMm MuUpe, Ha YCTAHOBNEHME MeXnpeaMeTHbIX cBsiden. CTyAeHTbl He TONbKO
peLatT TMYHOCTHO-3HAYMMbIEe MPOONEMbI C UCMONb30BAHMEM NMPEAMETHbIX 3HAHWUM, HO
M 0CBAMBAIOT 3/IEMEHTbI 00X KOMNETEHLMIA.

[IpaKTUKO-OPMEHTUPOBAHHbIE  3afdaHWA  AO0BOJILHO  WMWPOKO  MPUMEHAKTCA
npenogaBatensiMm eCTeCTBEHHOHAYYHbIX AUCLUMMNANH, NPUMEPbl TaKMX 3aJaHUIA Nerko
HaTK B ceT MHTepHeT 1 pa3paboTaTb Ha MECTHOM peruoHanbHOM MaTepuane. Huxe
NnpuBeAEHbl NPUMEpPbl NPAKTUKO-OPUEHTUPOBAHHbIX 3aaHNN:

Mpumep N 1
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Tun 3agaHuA: pacyeTHoe

MexaucumunanHapHas cBA3b: 6MONOrKsA, 3KONOTUA, UCTOPUA

Ceasb ¢ npodeccuamu: 54.00.00.

KpynHeiwnin  dpaHuy3ckun  xumuk AHTyaH-J/lopan JlaByasbe (1743-1794)
NOCBATUA CBOK AMMIOMHYIO paboTy MCCNefoBaHUIO cocTaBa runca M anebactpa,
KOTOpble JO CMX MOP LWWPOKO MCMONb3YKTCA B CTPOUTENbCTBE, U3TOTOBIEHUM KOMUIA
CKyNIbNTYP, a TaKXKe Ana GUKCUpyoLwmMx noBA3oK npu nepenomax. B yactHocty, Jlayasbe
onpeaenan CoAepxKaHme KpUCTanan3aLmMoHHON BOAbl B 3TUX CONAX.

PaccunTaiite maccy Bogbl, cogepxauwytoca B 100 r kpuctannorngpara cynbdara
kanbuusa coctasa: a) CaS04*2H20 (runc); 6) 2CaS04*H20 (anebactp).

Mpumep N2 2

Tun 3agaHuA: 3KCNEPUMEHTaNbHO-TeopeTUYecKoe’

MexpgucuunianHapHas cBs3b: 6uonorus, pusmka

Ceasb ¢ npodeccuamu: 32.00.00, 33.00.00, 34.00.00, 35.00.00.

WHdopmauma-nogcKaska

B cepeauHe mapta, T.€. 3a MecsAL, LO NOCEBA, HAYMHAIOT FOTOBUTb CEMEHA OTypLOB.
Wx nopselwwnBaoT ans nporpeBaHus Hap 6atapeeit. 3atem Ha 10 MWH. noMmewarT B
pacTtBop nosapeHHow conu NaCl ¢ maccosoii poneit 0,05 unu 5%. [lns nocesa oToUpaloT
NWLWb NOTOHYBLIKE CEMeHa, BCNbiBLWME BbiOpackiBatoT. 06paboTka pacTBOPOM COMN He
TONbKO MOMoOraeT oTo6paTb MOSIHOLUEHHbIE CEMEHA, HO U YAANseT C UX NMOBEPXHOCTY
BO30OyauTeneit 3aboneBaHui.

3apgaHue

BoinonHuTe pacyetsl u npurotosbTe 100 Ma Takoro pacTteopa.

MpotheccnoHanbHas HanpaBAeHHOCTb AUCLUNAUHBI 06ecneyYnBaeT NPUMEHUMOCTD
Nofyyaembix 3HaHWA M yMeHMN B npouecce npodhecCUOoHaNbHOW NOLFOTOBKU U
NO3BONSET NPOAEMOHCTPUPOBATL CMNOCOObI MPUMEHEHWS Ha MpaKTUKe 3HaHWi
M3y4yaembiX OCHOB HayK, BAMAHME HA Ppa3BUTUE TEXHWUKU U TEXHONOTWUW, Ha
3¢ PEeKTUBHOCTb NPOM3BOLCTBEHHON EeATENbHOCTH CNeLnanmcra.

OpraHu3saums obyyeHus c y4eToMm npodeccmoHanbHOM HanpaBNeHHOCTH NOBbIWAET
MOTMBaUMIO  obyyalolmxcs U obecneynBaeT  onepexawowmin  BXoag B
npodeccuto/cneynanbHoCTb.

3.3. OpraHusauusa no3HaBaTeNbHON AEATENbHOCTU C MCNOJIb30BAHUEM TEXHONOT A
AWUCTAHLMOHHOIO U 3NEKTPOHHOr0 06y4YeHus

CmewaHHoe 0byyeHne ABNAETCA OAHOMN U3 NEPCNEKTUBHBIX MOLENEN 3/IEKTPOHHOTO
o0y4YeHMss M AKTUBHO pa3BMBaeTCs B y4yeOHbIX 3aBefeHusx P® Ha npoTsxeHUU
nocnepHux 10 net. Mog cmewaHHbiM obyydennem (blended learning, hybrid learning)
NOHUMAETCA MOAeNb 00yyeHWs, NOCTPOEHHAs Ha OCHOBE MHTErpauuu W B3aUMHOTO

2 3a7ianye COCTaBJIEHO HAa OCHOBE 33Ja4M, MPeUIOKeHHOH B paboTe Ankymesoit H.II.
https://multiurok.ru/files/sbornik-probliemnykh-praktiko-oriientirovannykh-za.html.
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[ONONHEHMS TEXHONOrMI TPAAWLMOHHOIO AYAUTOPHOFO W 3JIEKTPOHHOTO 06yYeHMs.
[Opyrumn cnosamu, cmewaHHoe obyyYeHUe CTPOUTCA HA OCHOBE COYETAHUA OYHbIX (B
ayauTopuun) 1 oHNaNH (B 3NEKTPOHHOI Cpefie) Nepuos0B B3aUMOLENCTBUSA CTYAEHTOB C
npenogaBaTeneM, y4eOHbIMU MaTepranamMm v Lpyr ¢ Apyrom.

o MHEHMIO CNeLManncToB, MOAeNb CMELWAHHOT0 0byYeHns obnagaeT HanboNbLNUM
noTeHUManom B 061acTv NOBbIWEHNUSA KAYeCTBA 00YYEHNUA U UHTEHCUUKALMKU y4ebHOro
npouecca. B HacToswee BpemMs MMEHHO [aHHAas MOAENb OKa3blBAeT 3HAYUTENbHOE
BAUAHME HA TPAHChOpPMALMIO NOAXOA0B K 0OYYEHUIO M NPENOAABAHNIO: MEHSAS BEKTOP C
NacCUBHOrO 0Oy4YeHMs HA AKTUBHOE, YTO MO3BONSET Jyylle TOTOBUTb CTYAEHTOB K
Oyaywein npodeccMoHanbHON [eATeNbHOCTM 33 CYET TAyOOKOro norpyXeHus B
maTepuan gucuunauusl [6,7,8,9,10].

B cmewaHHOM 06y4yeHUWM aAyAUTOPHYIO M 3NEKTPOHHYIO KOMMOHEHTHI MOXHO
yepeaoBaTb pasHbIMM crnocobamu BCNEACTBME YEro noay4yaTb pasHble MOAeny
CMelWwaHHoro obyyeHus. op 3N1EKTPOHHOW KOMMOHEHTON B CMelWaHHOM 06yyeHuu
NOHMMAETCS NEKTPOHHBIN KypC.

INEKTPOHHBIA KypC — CNOXHbIA 06pa3oBaTeNbHbIA NMPOAYKT, KOTOPbIA NO3BONSET
BOCMPOM3BOANUTL MHOromepHoe o06pa3oBaTe/ibHOe MPOCTPAHCTBO B  3NEKTPOHHOM
WH(OpPMALMOHHO-06pa3oBaTeNbHOI cpefie U NpeAcTaBNseT coboil LeneHanpaBaeHHyI0
(obecneynBaloly0  AOCTUXEHME KOHKPETHbIX pe3ynbTaTtoB M (HopMUpoBaHMUe
npeaycMOTpeHHbIX  00pa3oBaTe/ibHbIMKM  MporpaMmMamMu  Bbiclero  06pa3oBaHusA
KOMNETEHLMNIA) N onpefeneHHbIM 00pa3oM CTPYKTYPUPOBAHHYK COBOKYMHOCTb BUAOB,
copm u cpeacte yyebHoN pesTenbHoCTM. [ns pa3paboTKM U MCNONb30BaAHMUSA
3NIEKTPOHHBIX KYPCOB WCMOMb3YIOTCA CUCTEMbI ynpaBiaeHus obydyeHuem unu LMS
(learning management systems). OpgHoit u3 Haubonee pacnpocTpaHeHHbix LMS B
obpasoBaTeNibHbIX yupexaeHusx PO sensetca LMS Moodle [5].

CywecTBEHHbIMU XapaKTePUCTUKAMKU INEKTPOHHOTO Kypca ABNAOTCA:

— 3ddeKTMBHOE ynpaBneHMe CaMoCTOATeNbHOW paboTolM  CTyAEeHTOB B
3NEKTPOHHOI cpefe C uenblo GhOPMUPOBAHUA 3anaaHWPOBAHHbLIX MO AWUCLUMAMHE
pe3ynbTaToB 00yYeHus;

— OKa3saHue MOTUBALMOHHOIO BO3AeiCTBUSA Ha 0OyYatoWwmxcs;

— HanosHeHWe npouecca 06y4YeHMs TMYHOCTHBIM CMbIC/IOM.

PaccmoTpuM [iBe KNtoyeBble CTpaTerMu peannsaumm y4ebHoro npotecca no Moaenu
CMeWaHHOro oby4yeHuns, No3BonstoLWMe NoBblCUTL 3HEKTUBHOCTL Yy4ebHOro npouecca
no AUCUMNANHE:

1) opraHu3aums u ynpaBieHne CaMoCToATeNbHON paboToi obyyalowmxca Ha 6ase
3NEKTPOHHOTO KypCa;

2) UHTeHcUUMKaLMs yyebHOro mpouecca No AUCUMMAMHE C MCMO/Ib30BAHUEM
TEXHOJIOTUU KNEePEBEePHYTbIN KNaccy.

3.3.1. OpraHu3auua 1 ynpaBieHue caMoCTOATebHOM paboToi obyyalowmxcs Ha
6a3e 3NeKTPOHHOro Kypca

TpagUUMOHHO B 3/EKTPOHHOM KypCe pa3MelalnTcs CTPYKTYPUPOBAHHbIE MO
pasfenam M Temam y4yebHble MaTepuanbl W 3afaHWs LNs CaMOCTOATENbHOW PaboTl,
OpraHM3yeTcs TecTUPOBAHWE TNO TEOPeTUYECKUM MaTepuanaM, OCyLLeCTBASETCS
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NoAroToBKA K NabopaTopHbiM paboTaMm, NPOBOAATCA KOHCYNbTaLMW, OpraHu3yetcs
TeKYLWNUA KOHTPOAb NO AUCLUNAMHE UAK, HANpPUMEp, Peann3yloTca OTheNbHble 3Tanbl
NPOeKTHOM paboTbl obyyatowmxca. bonblwoe 3HayeHWe pANs  MOTUBALMOHHOIO
BO3[ENCTBMA HA 00y4YalOWMXCA MMEIOT LeseHanpaBieHHO OpraHu3oBaHHble YCI0BUA
pednekcun n camopednekcum CTYAEHTOB, a TaKXe HenpepbiBHOE ¢opmupyloLlee
OLEHMBaHWeE NO AUCLUMNInHE.

WHCTPYMEHTBI  COBPEMEHHbIX CUCTEM ynpaBiAeHUs oOyYeHMeM MNO3BONAIOT
peanu3oBath 3 BUJA caMoCToATeNbHO paboTbl ctyneHToB (CPC):

— penpopyKkTMBHas paboTa peanusyetca 4epe3 pasMmelleHMe  y4yeOHbIX
MaTepuanos B MynbTuMeaua dopmare (TEKCTOBbIN, ayLn0-, BUGEOKOHTEHT), BCTPOEHHOE
B MaTepuanbl TECTUPOBAHUE, 3NEMEHTbI CaMopedieKCUn U Pa3nnyHble MHTEPAKTUBHbIE
3afaHus;

— NO3HaBaTeNbHO-NOMCKOBAsA paboTa MOXeT ObiTb peanu3oBaHa C MOMOLbIO
aKTUBHbIX MeTOf0B 00y4yeHus. Hanpumep, nytem opraHu3auuu rpynnoBoi paboTsl
00yYaloLMXCS, HANpaBNEHHON Ha pelleHWe CUTYALMOHHbLIX, MPAKTUYECKUX 3ajad,
NOArOTOBKY Npe3eHTauuii n ap.;

— TBOpYecKas paboTa MOXeT OblTb peann3oBaHa 4Yepe3 3/7IeMEHTbl B3aWMHOIO
00y4YeHUs — KN0YEBOI KOMMOHEHT 3N1EKTPOHHOTO 00YYEHMS, OCHOBAHHbIN HA B3aUMHOI
npoBepKe CTyAeHTaMu paboT apyr apyra.

Peanusauua n ynpaeneHne CPC B 3neKTpoHHON cpepe mpeanonaraeT KOMMaeKC
MEpONpUATUIN, 3aKNIOYAIOWMINCA B MJAHUPOBAHUM, KOHTpOAE W ONepaTUBHOM
KOppPeKTUpPOBKe paboThbl CTYAEHTOB Ha KaX/AoM ee 3Tane:

— NJaHMPOBaHME COAepPKaHMA 1 06beMa CaMOCTOATENbHOM PaboThl 3aK/l0YaeTCs
B pa3paboTaHHOI M pa3MeLLeHHON B 3NEKTPOHHOM KypCce CUCTEME 3afiaHNiA;

— KaneHpapHoe MNJaHMpPOBAHWE  CAMOCTOATENIbHOW  paboTbl  COCTOMT B
YCTaHOBAEHUWN CPOKOB Havana 1 3aBepLlIeHns BbIMOJIHEHUA 3aAaHNIA;

— NNAHWMPOBAaHWE CUCTEMbl OLEHWBAHWA HANPABAEHO HA BKJOYEHUE BCeEX
3anNaHMPOBAHHbIX OLEHOYHbIX MEPONPUATUN B PEUTUHT-MNAH AUCLUNINHDI;

— OpraHu3aumoHHo-meToguyeckoe obecnedenne CPC 3aknioyaertca B pa3paboTke
M pasMelleHMN B INEKTPOHHOM KypCe WHCTPYKUMIA NO BbINOAHEHUIO 3aAaHUN,
TpeboBaHUit K BbINONHEHMIO U odhopMaeHUI0 paboT, KpUTepues OLEHUBAHUA 3afaHMi
npenogasaTenem (a B ciyyae B3aUMHOW NPOBEPKU W CTYAEHTAMM), HANM4YMe NPUMEpPOB
BbINOJIHEHUA 3aflaHWiA, COCTABNIEHME aHaNM3a TUNUYHbIX OWMOOK U T.4.;

— HACTpPOMKa CMCTEMbl OTYETOB M 0OPATHOM CBA3M /15 ONEPaTUBHOIO yNpaB/ieHuUs
pesynbtatamu CPC.

Yepes npepocTaBneHne Habopa  MHCTPYKUMIA, UMCMONb30BaHWME  CUCTEMBI
ONOBELEHMS W  OTCIEXMBAHWA  CPOKOB, BO3MOXHOCTEA  CAMOMPOBEPKU U
B3aumopeicTeus ¢ ppyrummu crypaeHtammu npouecc CPC cTtaHOBMTCA Npo3payHbiM,
HabNloAaeMbIM, 3, CNefloBaTe/bHO, YNPaBAsSeMbIM C MO3ULUIA MUHTEHCUBHOCTU U KAYecTBa.
InekTpoHHAs cpefa (3NEKTPOHHbLIA KypcC), B CBOIO o4Yepeab, 061afaeT He0OXOLUMbIM
noTeHUManoM AR peanu3auuMu onucaHHbiX (GopMm camocTosTeNbHOM paboThl, s
KOHTPOASA 33 XOA0M BbIMOHEHMSA 3aAaHNI1 U MOHUTOPUHTA PaboThl CTYAEHTOB.
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B aucuunninHe «Xmmua» 3aniaHUpOBaHbl OLEHOYHble MeponpuATUA, KOTopble
MOryT ObiTb peann3oBaHbl Ha 6a3e 3/1eKTPOHHOrO Kypca B paMKax CaMOCTOATENIbHOM
paboTbl. Hanpumep, niobble TecToBble 3afaHMA, pacyeTHble 3afayuM MoryT ObiTb
pa3MelleHbl B 3IEKTPOHHOM Kypce C PYHKLMUAMU aBTOMATU3UPOBAHHON NPOBEPKU.

MoaroToBKa K nabopaToOpHbIM paboTaM MOXKET OCYLECTBAATLCA B 3NEKTPOHHOM
Kypce Yyepe3 M3y4YeHne UHCTPYKLMM NO BbINOSHEHWIO, NPaBUA TEXHUKM 6€30NacHOCTH C
nosy4yeHMeM [onycka K nabopaTopHoi paboTe B aBTOMATU3MPOBAHHOM PeXMMeE Npu
YCNOBUU NPaBUIbHbIX OTBETOB HA NPOBEPOYHbIE BONPOCHI.

B TeMe «XvMus B 6bITY 1 B NPOM3BOACTBEHHON AEATENILHOCTY YENOBEKAY CTYAEHTAM
NPeACTOUT OCYLLECTBUTb aHANIU3 XMMUYECKOW MHOpPMALLMK, NOAYYEHHOW U3 UCTOYHUKOB
(HayyHas M y4yebHO-HayyHas NUTepaTypa, CpPefCTBAa MACCOBOW WHQOpMauuu, ceTb
NHTepHeT). B 31eKTPOHHOM Kypce MOryT ObiTb pa3MelLeHbi:

— CCbIIKM Ha pecypcbl, peKOMeHAOBaHHble npenofasaTtesieM A/a U3yY4eHUs U
aHanus3a, C nocnefylolwein opraHuzaunen obMeHa MHEHUS HEnoCPeACTBEHHO B
3/IEKTPOHHOM KypCe UKW Ha 3aHATUU;

— TEeKCTbl HAYYHO-NONYNAPHbIX CTaTeN ANA UX U3YYEHUA U BbINOAHEHUA 3afaHU
no MX copepxaHuto B Qopme 3anofHEHMA Pa3NMYHOro poaa Tabnuu, OTBETOB Ha
BOMPOCHI B TECTOBOM (hOpPMeE, COCTABNAEHUA MEHTANbHbIX KapT, UHOrpaduku;

— CCbIIKMW HA PpeKnamHble TeKCTbl NpOM3BOAMTENel  ObITOBOW  XUMWUMK,
KOCMETUYECKUX CpefCcTB, NPOAYKTOB MWUTaHWA, JIeKapCTBEHHbIX CPeAcTB Ana  ux
KPMTMYECKOro aHanu3a M noAroTOBKW MWUHM-AOKNAAa Ans ob6CyXAeHUs B rpynnax Ha
3aHATUMN.

3.3.2. NHTeHcudmKauma yyebHoro npouecca no AUCUMNANHE C UCMONb30BAHUEM
TEXHOJIOTUM «NEPEBEPHYTHIN KNaccy

TexHONOorms «nepeBepHyThIN KNACcC» NPeLnonaraet, 4To obyyaowmecs 3HaKOMATCS
C HOBbIM y4yeOHbIM MaTepUaNoOM B INEKTPOHHON Cpefie A0 Hayana 3aHATUS, @ Ha 3aHATUM
00CY)X[al0T paHee MW3yyeHHble MaTepuanbl, NPopabaTbiBAIOT CHOXHbLIE BOMPOCHI,
YYaCTBYIOT B FpyNnoBoi paboTe, COBMECTHO BbIMONHAOT NPOEKTHI W APYrie NPAKTUKO-
OpPWUEHTUPOBAHHbIE 3aAHUSA.

TexHoNnormMsa «nepeBepHyTHIi  Knacc» obecneynBaeTr UHTEHCMDUKALUIO U
aKTUBM3aLMIO y4eOHON [eATeNbHOCTU N0 AWUCUMNAMHE 33 CYEeT nepepacnpeneneHus
paboTbl Mexay ayAUTOPHLIMWU 3aHATUAMU W 3INEKTPOHHON cpefon (3NMEeKTPOHHLIM
KypcoMm):

— paboTbl penpoAyKTUBHOIO TUNA NEPEHOCATCA B INEKTPOHHbIN KYPC;

— paboTa Ha 3aHATUM NPOUCXOAWUT C WCMONb30OBAHMEM AKTUBHBIX METOJ0B
0byyeHus.

MepeHOC penpopLyKTUBHOW [JEeATENbHOCTM B 3NEKTPOHHbLIA KYypC No3BONseT
BbICBOOOANUTL BPEMA Ha ayAWUTOPHbIX 3aHATUAX AN YCUNEHWUS B3aUMOJENCTBUSA
CTYAEHTOB C NpenojaBaTtefemM U Apyr C LPYroM, YTO NPUBOAWUT K MHTEHCUDUKALUU
yyebHoro npouecca.

TexHONOorms «nepeBepHyTHIN KNACcC» MeHAET CTPYKTYPY TPAAWLMOHHbIX Y4e6HOro
npouecca. «[epeBepHyThiit» y4ebHbI Npouecc npeanonaraeT nociefoBaTesbHOe
YyepefoBaHWe y4YeOHON [eATeNbHOCTU: «NpefayAauTopHas paboTa— ayauTopHas
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paboTay, rae npeaayaMTopHas paboTa — 3To caMocTosTebHas paboTa obyyatoWwmxcs B
3/IeKTPOHHOI cpefie, a ayauTopHas paboTa — MPOXOAWUT B KNacce B COMPOBOXAEHUM
npenopasatens. C uenbto oTpabOTKM M 3aKpenneHus matepuana nocne ayauTopHou
paboTbl MOXET ObITb CHOBA OCYILECTBNIEH NEPEX0[] B INEKTPOHHYI0 cpeay. B 3Tom cnyyae
«MepeBepHYTHI Knacc» NpeAcTaBnseTcs B BUAE UMKNA «npeaayauTopHas paboTta-—
ayauTopHas  paboTa-nocTtayautopHas  paboTa»,  KOTOpbIii  peanu3yetcs  BO
B3aMMOCBS3aHHbIX ayAUTOPHOMN M 3NEKTPOHHON KOMMOHEHTAX.

Hanpumep, TexHONOIrMA «NepeBepHYTbIN KNAcc» MOXKEeT OblTb peann3oBaHa B TEMax,
B KOTOpbIX MpeaycMoTpeHa npopaboTKa 3HAYMTENbHOrO 00beMa NpaKTUYECKUX W
nabopaTopHbIX 3aAaHNil C NpenoaBaTeieM Ha 3aHATUM, TPEOYIOWMX NPeaBaAPUTENbHOTO
W3y4yeHUs unu nostTopexus Teopuu (Tabn. 11).

Tabnuua 11. CueHapuit «xnepeBepHYTOro Knaccay

MpepayauTopHas paboTa AyanTopHas paboTa MocTayanTopHas paboTa

Tema «PU3MKO-XMMUYECKME CBOMCTBA HEOPraHMYECKUX BELeCTB»

BoinonHeHue
yNpaXXHeHWUn Ha
COCTaBJIeHNe YypaBHeHUH
XUMUYECKUX peaKkuni c
yyacTMeMm NpocCTbIX 1
CNOXHbIX
HEOPraHMYecKnx
BELEeCTB: OKCUAOB
METaNIoB, HEMETAOB W
aM(OTEPHbIX 31EMEHTOB;
HEOPraHMYeCKMnx KUCnoT,
OCHOBaHUM U
amdoTepHbIX
rMAPOKCUA0B,
HeopraHM4yecKnx coneu,
XapaKTePU3YIOLLNX NX
CBOMCTBA

— M3yYeHMe TeKCTa NNeKLMm
u npe3eHTauum «Metannsbl.
Hemetannbl. Pusnyeckue
N XMMUYECKne CBOMCTBA.
Cnoco6bl nonyyeHus.
3HayeHne MeTannoB u
HeMeTannoB B NpuUpoje
XU3HEe[eATeNIbHOCTH
yenoBeKa M OpraHU3MOBY
— BbINOJIHEHWE TECTOBbIX
33alaHu1I NO TEME NeKLnun
(anbTepHaTMBHBbIN
BapUaHT: COCTaB/ieHne
KOHLeNTyanbHO KapTbl Mo
OCHOBHbIM MOHATUAM
TeMbl)

PeweHune npakTuKko-
OPUEHTUPOBAHHOTO
3a[laHns no Teme
«3aBMCMMOCTb hU3MKO-
XUMUYECKUX CBONCTB
HeopraHMyeCcKux BeLLecTs
OT CTPOEHMA aTOMOB U
MONIEKY, @ TaKXe TMna
XUMUYECKOW CBA3U»

Tema «OcHoBbl 1aBOPaTOpPHOI NPaKTUKK
B NPoheCCUOHaNbHbIX 1abopaTopuaxy»

— M3y4YeHue TEeKCTa IeKLnK
W Npe3eHTaLmu
«0OcHoBHble nabopaTopHble
onepauuu. JlabopatopHoe
obopypoBaHue. TexHuKa

— NnoayyeHune JonycKa K
npakTuyeckon vyactu JIP:
cobecefioBaHue C
npenogasarenem

— MOArOTOBKA OTYeTa No
nabopaTopHoi paboTe
— B3aWMHas NpoBepkKa
CTyAeHTaMu OTYETOB ApYT

Apyra
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6e30nacHOCTH 1 NpaBuna
noBeAeHus B
nabopartopun.

— BbINOJIHEHME TECTOB AN
nosyyeHus fonycka no
TEOPETUYECKO YacTu:

— 0 nabopaTopHoil nocyae
n 060pyaoBaHUK;

— 0 TeXHUKe 6e3onacHoCTy
“ npaBunax pabotbl
(noBepexus) B
nabopatopuu

— 3aMOoJIHEHME XypHana

— BbIMOJIHEHNE
nabopatopHoi paboThl
«JlabopaTopHas nocyna u
XMMUYECKME PeaKTUBbI.
OcHoBHble nabopaTopHble
onepauuu. JlabopaTopHoe
obopyaoBaHue. TexHuKa
6e30nacHOCTK 1 NpaBuia
paboTbl (noBeaeHus) B
nabopatopun»

— 3aMoJIHEHME XypHana
ANs NabopaToOPHbIX
UCNbITAHWI

ANs NabopaToOPHbIX
NCNbITAHUI

TaKke Mcnosb3oBaHWe TEXHONOTMU «NepeBepHYTLIK Kiacc» YMecTHO, ecnu B
yyebHOM npolecce NnpeaycMoTpeHa rpynnoBas Uau npoekTHas paboTta. B atom cnyyae
nepeHoC penpoayKTUBHOM paboThl B 3/IeKTPOHHbINA KypC NO3BO/SET npenofaBaTteio Ha
ayAMTOPHbIX 3aHATUAX 006CyXAaTb MNPOOGNEMHble CUTyauuW, Kencbl, pa3bupatb C
00yYaLWMMNCA MPAKTUKO-OPUEHTUPOBAHHbIE 3aAaHMA WKW 3a[aHMA NOBbIWEHHON
CNOXHOCTU, CTUMYNIMPYIOLLME NO3HABATENbHO-NMOUCKOBYIO AeATENbHOCTb CTYAEHTOB.

OgHuMM K3 KnoyeBbiXx KputepueB 3(M@EKTUBHOCTU «NEPEBEPHYTOr0 Knaccay
ABNAETCA HaNM4yme CBA3M MEXAY AEATENIbHOCTbIO, BbINOAHAEMOMN B 3NEKTPOHHOW cpefe
M Ha ayAUTOPHOM 3aHATUU. YCNOBMEM YCMEIWHON peann3aummy CMeWaHHoro obyyeHus ¢
MCNONb30BAHMEM TEXHONOMMU «NEpPeBEpHYTLIA Kiacc» sBAseTcs HeobXxoauMoCTb
OpraHu3auumu NOrMYHOro, ONTUMANbHOFO M LENOCTHOrO y4YebHOro mpouecca B ABYX
cpefiax (3N1eKTPOHHOW M ayAUTOPHOIA), 4TO TpebyeT CneuuanbHOro NPOEKTUPOBAHMUSA
y4yebHoro npouecca no AUCUUNANHE.

AKTUBHblE MeTOAblI 06y4YeHUs

Wcnonb3oBaHne  TeXHONOTUM  «NEpeBEpHYTHIA  Knacc»  NpUBOAUT K
WHTeHCUdUKaLMM yyebHOM paboTbl No fucuunanHe. ITO CBA3AHO C TEM, YTO NEepPEHOC
OTAENbHbIX BULOB PaboThl B 3NIEKTPOHHYI Ccpeay TpebyeT MX 3aMelleHUs aKTUBHbIMU
dopmamu B3aMMOAENHCTBMA C 0OyYaWMUMUCA B ayAUTOpUK. AKTUBHOE 00yuyeHue —
yyebHas JeaTenbHOCTb, B KOTOPOI 06yYaoWwminecs yyacTeyeT, Npu 3T0 B3aMMOLENCTBYSA
C npenopaBateneM, [pyrumu o0Oy4yaloWMMWUCA, a He NACCMBHO BOCMPUHMMAET
nHdopmaumio.

B pamkax akTMBHOro 06y4eHUs MOXeT ObiTb OpraHW30BaHa Kak UHAMBUAYANbHASA,
TaK ¥ napHas, rpynnosas M Jaxe KoMaHpHas paboTa cTyaeHToB. pynnoBbie MeTOAbl
obyuyeHus ABNAITCA Hanbonee BOCTpeOOBAHHBIMYM, CPEM HUX — [UCKYCCUSA, MO3rOBOM
WTYpM, febaTbl, peleHune CUTYaLMOHHbIX 3aAay, pofieBas, JeNoBas Mrpa, B3aMMHOe
obyyeHne. B nornke aKTMBHOro 00OyYyeHMA [UCKYCCUA — HEOTbEMNIEMbII 3NeMeHT
[eATeNbHOCTM 00yyalolWwmxcs Ha 3aHATMW. MeToj MO3roBOro WTypMa MO3BOAUT
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Bblpab0TaTb PpELWEHUS CHOXHBIX W HEOAHO3HayYHbIX 3agay. [ebatbl no3BONAT
obyyalwmmcs Hayyutbca GopmyaupoBaTb CBOM WMAEM WU WX aAPryMeHTUPOBATH.
Mpumepom oOpraHu3auuMM PpoONeBOM Wrpbl MOXET CTaTb WMCMNONb30BaHWME MNpuema
«AKBapUYM», rfie YYaCTHUKM BbICTYNAIOT B PO IKCMEPTOB U aHANUTUKOB NPU PELIEHUN
npo6nem unu 3aaay.

Bbi6Op TOro MaM MHOTO MeTona 3aBUCUT OT MJIAaHUPYEMbIX Pe3y/bTaTOB KaXAoro
3aHATUA U OCYLLECTB/IAETCA NPenoaaBaTesieM Ha 3Tane NpoeKTUpoBaHusa 3aHatua [11].
Ncnonb3oBaHue pasnuyHbiX METOLOB WM METOLUYECKUX NpPUEMOB CrnocobCTByeT
(OPMUPOBAHUIO KaK JIMYHOCTHbLIX, TAK U MeTanpenMeTHbIX (06LmnX) pe3ynbTaToB, TaKUX
KaK HaBblKM KOMMYHUKALMK, KPUTUYECKOTO MblLLIEHNS, yMEHUA paboTaTb B KOMAHAE, Y4TO
B CBOWO oyepeab obecneynmBaeTr (OPMUPOBAHME OTAENbHbIX 3JIEMEHTOB 00OLMX
KomneteHuuii, onpegeneHHbix ®rOC CIO.

AkTBHOE 0b6yuyeHMe TpebyeT YETKOro MNO3TAMHOrO nnaHuposaHus. [lpu
NOArOTOBKE K aAKTUBHOMY 00y4YeHMI0O HeoOXOAMMO MOLFOTOBUTL  CTYAEHTOB,
copmupoBaTh UX OXKMAAHUSA OT Kypca, bonblue y3HATb 06 06yYaloLWMXCA, UCNONb30BATH
[lOMAlLHMe 3aaHNA NS NOArOTOBKM K aKTUBHOMY 00YY€HUIO B ayaAUTOPUM, NOATOTOBUTD
WHCTPYKLMN U METOAMYECKME PEKOMEHAALMMW LA BbINOJHEHUA 3a4aHWUN Ha 3aHATUMU.
AKTUBHOE 06y4YeHMe MOXKET ObiTb Peasn30BaHO KaK MpU UCMONb30BAHUW TEXHOIOTUM
«NepeBepHYTLIN Knacc», Tak M B paMKax OpraHM3auuu TPAAULUMOHHBIX ayAWUTOPHbIX
3aHATUN.

B xuMuu B KayecTBe aKTUBHbIX METOLOB 0Oy4YeHWs npepnJsiaraeTcs MCMosib30BaTh
MeTo/, B3aMMHOI0 00y4YeHMs Ha IeKLMAX NPU 00bACHEHUM MaTepUana, METoA rpynnoBoi
paboTbl Ha MNPAKTUYECKUX 3aHATUAX MPU pPELWEHUU MPAKTUKO-OPUEHTUPOBAHHBIX
3a[laHuWi UK BbINOIHEHUM U 3aLLMTE OTAENbHbIX 1a00PaTOPHbIX paboT, METOM MO3TrOBOrO
WTYpMa NpM NOCTAHOBKE MpobnemMbl B paMKax NPOeKTHoro obyyeHus. Takxe Ha
3aHATUAX B paMKax pasfena «Xumus B npocdeccuoHanbHo AeATeNbHOCTU YeNoBeKa»
MOXeT OblTb MpoBefeHa pofeBas Mrpa, CBA3aHHAas C aHAJWU30M 3KOJOTMYEeCKoM
6e30MacHOCTU NOCNeACTBUI ObITOBOW M NPOM3BOACTBEHHON AEATENbHOCTU YE0BEKa.
BapuaHTbl MCMONb30BAaHMA aKTUBHBIX METOAOB 00yyeHMs He OorpaHWYMBaloTCA
NpUBEAEHHbIMU MPUMEPaMKU W OMpefensioTCs NpenofaBaTeseM CaMOCTOSTENbHO, B
nepeylo oyepeab, C Y4YeTOM pe3ynbTaToB O0Oy4YeHWs, KOTopble HeobXoAMMO
copmupoBaTh y 06yHaOLLUXCS.
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[JTOCCAPUN

MuHobpHaykn Poccum — MUHMCTEPCTBO HAyKM M BbiCLIero o6pa3oBaHus
Poccuiickoin ®epepaumm

Muunpocsewenua Poccun — Munuctepctso npoceelteHnsa Poccuinckoi
Gepepauum

®re0y AMo UPMO - depepanbHoe rocyaapcTBEHHOE OOAXKETHOE
06pa3oBaTesibHOE yUYpexaeHne LONONHNUTENbHOrO NPOheCcCOHANbHOTO
06pa3oBaHus «MHCTUTYT pa3BuTMA npodeccroHanbLHoro 06pasoBaHusa»
CO0 - cpenHee obuiee obpa3oBaHue

CMO - cpeaHee npodeccmoHanbHoe 06pa3oBaHme

®roC COO - depepanbHbli FOCYAaPCTBEHHBI 06pa30BaTENbH bl
CTaH[apT cpeaHero obuero 06pa3oBaHus

O®roC CMNO - denepanbHbIii rocyaapCTBEHHbIA 06pa3oBaTeNbHbIN
CTaHAapT cpeaHero npodeccMoHanbHOro 06pa3oBaHus

OlON — ocHoBHas npodeccroHanbHas o6pa3oBaTesibHasn NporpaMma
00l - ocHoBHas obpa3oBaTteNnbHas NporpamMmma

OK — obuwas KomneTeHLUUs

MK - npodeccroHanbHble KOMNETEHL MK

®0C — poHA OLLEHOYHbIX CPefCTB

E3 — eanHbIN rocyaapCTBEHHbIN 3K3aMeH
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Metoaunyeckas KapTa no aucuuniunHe «Xumuay

MpunoxeHue 1

Ne Mopynb / Paspen / Tema Pe3ynbTtat 0byyeHus ConepxaHue Tembl OueHoyHble MeponpuaTHA 0K
I |OcHoBHOI MOaynb
1 |Paspen 1. OcHoBbl cTpoeHus |Popmynuposatb 6asoBbie
BelecTBa NOHATUA U 3aKOHbI XUMUU
1.1 |CtpoeHue aTomoB CocTaBnATb xumnyeckue CoBpemeHHas mogenb CTpoEHUA 1. Tect «CTtpoeHue atomoB 0K 01
XMMUYECKUX 3/IEMEHTOB U chopMyNibl COeUHEH NI B aTOMa. JNEeKTPOHHAsA KOHDUTYpaumusa (XMMUYECKUX INEMEHTOB M
NpUpOAa XMMUYECKO CBA3M |COOTBETCTBMU CO CTeneHblo  |aToma. Knaccudukaums XMmMnyeckux (Npupopa XMMUYECKOR CBA3UY.
OKUCNEHUA XUMUNYECKUX 3/1eMeHTOB (S-, p-, d-3NeMeHTbl). 2. 3apjayn Ha cocTaBneHmne
3N1EeMEHTOB, UCXOAA U3 BaneHTHbIe 3N1E€KTPOHDI. XUMUYECKUX hopMyn
BAIEHTHOCTU U BaneHTHOCTb. INEKTPOHHAA NPUPOJA |ABYXAaTOMHbIX COEAUHEHUN
3NeKTPOOTPULATENBHOCTH XMMUYECKON CBA3M. (okcupos, cynbhuaos, rnapuaoB
INEeKTPOOTPULATENBHOCTb. nT.n).
KoBaneHTHas cBs3b, ee
Pa3HOBULHOCTM U MEXAHWU3MbI
06pa3oBaHns (06MEHHbIN 1
LOHOPHO-aKLenTopHbIN). MoHHas
cBA3b. MeTannuyeckasn cBs3b.
BopnopopaHas cB3b.
MexmonekynapHble
B3aUMOJeNncTBuA.
N30TONbI, 0OCHOBHOE U
BO30YK[IEHHOE COCTOSHME aToMa,
rnbpuamnsaums aToMHblx opbutanei.
1.2 (Mepuopmyeckuit 3aKoH u XapakTepu3oBaTtb xumuyeckue |llepuoanyeckas cucrema [paKTUKO-OPUEHTUPOBAHHbIE 0K 01
Tabnuua [.M.MeHgeneeBa  |3nemMeHTbl B COOTBETCTBUM C  [XxMMUYeCKUX anemeHToB [.U. TeopeTuyeckue 3afaHuna Ha 0K 02
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Ne Moaynb / Paspgen / Tema Pe3ynbTat 06yyeHus CopepxaHue Tembl OueHoYHble MeponpHUATUA OK
UX MONIOXKEHMEM B MeHpeneeBa. Pu3nyeckunii cmbicn XapaKTepu3aLmio XMMMYeCcKnx
nepuopuNyecKon cucreme Nepuopunyeckoro 3akoHa [.1. anemeHToB: «MeTannnyeckue /
xumunyeckux anemenToB [I.1. |MeHpeneeBa. 3aKOHOMEPHOCTH HemeTannnyeckue CBOMCTBA,
MeHpeneesa M3MEHEHUS CBOWCTB XMMUYECKNX 3NEKTPOOTPULATENIBHOCTb U

3/1eMEHTOB, 00pa3yeMbIx UMK CPOACTBO K 3/1EKTPOHY
MPOCTbIX U CNOXHbIX BELWECTB B XUMUYECKUX INEMEHTOB B
COOTBETCTBUU C NOJIOKEHNEM COOTBETCTBME C UX INEKTPOHHBIM
XUMMWYECKOr0 3/IEMEHTA B CTPOEHMEM U NONOXKEHNEM B
Mepuopunyeckon cucteme. nepuopmMyecKon cucreme
MunpoBo33peHyecKoe 1 HayyHoe Xummnyeckmx anementos [.U.
3HayeHue llepnogunyeckoro 3akoHa |MeHpeneesar.
[.U. Menpeneesa. lMporHossl [.U.
MeHnpeneeBa. OTKpbITUE HOBbIX
XUMUYECKUX 3/IEMEHTOB.

P . CoctaBnfitb ypaBHeHuUA u . KOHTpoanaﬂ paﬁoTa

2 CXeMbl XUMUYECKUX peaKL UK «CTpoe|.|y|e BelecTBa U
peardinm XUMHUYECKMe peakunmn»
2.1 |Tunbl xumunyeckux peakumii  [CoctaBnatb peakuuu Knaccudukauua n tunel xummuyeckux 1. 3agaym Ha coctaBneHue 0K 01

COefMHEHUS, PA3NOKEHNS,
006MeHa, 3amelleHus,
OKUCNUTENbHO-
BOCCTAHOBUTENbHbIE PEAKLMUN
U peakumu
KomnnekcoobpasoBaHus (Ha
npumepe
TMAPOKCOKOMMNEKCOB
aNoOMUHUA W UMHKA) C
yYacTMeM HeopraHu4yecKux
BeLlecTs

peakuum c yyactuem
HeopraHM4YecKnx BeLLecTB.
KonuyectBeHHble OTHOLWEHUA B
XUMUU. OCHOBHbIE KONMYECTBEHHbIE
3aKOHbI B XUMUW U pacyeTsl Mo
YPABHEHUAM XUMUYECKNX PeaKLuil.
Monb Kak efuHMLA KONUYeCTBa
BewecTBa. MonsipHas macca. 3aKOoHbl
COXPaHEHUs MACChl U 3HEPruu.
3akoH ABoraapo. MonsipHblit 06bem
ra3oB. OTHOCHUTENbHAsA NAOTHOCTb
rasos.

VYPaBHeHU peakLmi:

— COE[IMHEHMS, 3aMeLLeHNs,
pa3/ioXeHns, 0bMeHa 1 peakLmit
C y4aCTUEM KOMMIEKCHbIX
coefMHeHNI (Ha npumepe
TMLPOKCOKOMMNEKCOB aNioMUHUSA
W LMHKA);

— OKUCIUTENbHO-
BOCCTAHOBUTENbHbLIX peakLuuit ¢
“Cnonb30BaHMEM MeTOLA
3/1eKTPOHHOTO 6anaHca;

— C yy4yacTMeM KOMMNIEKCHbIX
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Moaynb / Paspgen / Tema

Pe3ynbTat 06yyeHus

CopepxaHue Tembl

OueHOYHble MEepONpPUATUSA

OK

Peakumu KomnnekcoobpazoBaHus ¢
y4acTMeM HeopraHuyecKunx BeLecTs
(Ha npumepe rMAPOKCOKOMMNIEKCOB
LMHKA W aNlOMUHUSA).

CocTaBneHune ypaBHEHUI peakuum
COeAMHEHUS, Pa3NoXKeHus,
3aMmelyeHus, obmeHa. YpaBHeHus
peaKLuuil ropeHus, NOHHOTo 0OMeHa,
OKUCNEHUNA-BOCCTAHOBAEHUSA.
YpaBHeHUA OKUCNEHUSA-
BoccTaHoBneHus. CTeneHsb
okucnenusa. Okucnutens u
BoCCTaHoBUTENb.OKMCAUTENBHO-
BOCCTAHOBUTENbHbIE peaKLUnu B
npupofe, NpON3BOACTBEHHbIX
NpoLeccax v X13HeLeAaTeNbHOCTH
opraHuamoB. OkucnnTenbHo-
BOCCTAHOBUTENbHbIV NOTEHLMAN
cpenbl. CocTaBneHue u
YPaBHUBAHUE. OKUCTUTENbHO-
BOCCTAHOBUTENbHbIX PeaKLuin
NOCPeACcTBOM 31E€KTPOHHOTO
6anaHca. INeKTPoNM3 pacTBOPOB M
pacnnasos.

coefMHeHN (Ha npumepe
TMAPOKCOKOMMIEKCOB LMHKA U1
aNnoMUHUA).

2. 3apgaum Ha pacyet
KONMYECTBEHHbIX XapaKTepUCTUK
NPOAYKTA peakLunn CoOeguHeHus;
MaccoBOW MU 0ObEMHOI 40U
BbIXO[ia MPOAYKTA peakumu
CoefMHeHNs OT TeopeTUYecKH
BO3MOXHOT0; 06bEMHbIX
OTHOLLEHW ra3oB.;
KONMYeCTBEHHbIX XapaKTePUCTUK
MCXOAHBIX BELECTB U MPOAYKTOB
peakuuu; maccol (06bem,
KONMYeCTBO BeLLecTBa) NpoayKTa
peakuuu, ecnu 0gHO U3 BelecTB
AaHO B BUAE pacTeBopa C
onpefieNneHHo MaccoBoil fonei
pacTBOPEHHOrO BelecTBa.
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Ne Moaynb / Paspgen / Tema Pe3ynbTat 06yyeHus CopepxaHue Tembl OueHoYHble MeponpHUATUA OK
2.2 |IneKTponuTnyeckas CocTaBnATb ypaBHEHUA Teopua aneKTponUTUYECKON 1. 3apaHua Ha cocTaBneHue 0K 01
AMCCOLMALMA N UOHHBIN XMMUYECKUX peakuum auccoumnaumu. Peakumm noHHoro MONEKYNAPHbBIX U MOHHBIX
o6MeH MOHHOTO 0OMeHa ¢ yyacTuem |o6meHa. CocTaBneHue ypaBHEHUN  |peaKLuMit C y4aCcTUEM OKCUAOB,
HeopraHuyecKux BellecTs peaKkunilt MOHHOTOo 06MeHa nyTem KMCNOT, OCHOBAHUI U conen,
COCTABJIEHUA UX NOJHBIX 1 MOHHbIX peakLuuii rugponmsa
COKPALEHHBIX MOHHbIX YPABHEHWI. [CONEN, YCTAHOBNEHNE U3MEHEHUS
fmpponus coneit. CoctaBneHne KMCNOTHOCTU Cpeabl.
peakuuin rugponunsa coneu. 2. abopatopHas pabota
3HayeHue ruaponunsa B «Peakuuu rugponusa.
O1Monornyecknx ob6MeHHbIX
npoueccax. [pumeHeHmne rugponusa
B NPOMbILWNEHHOCTH.
Paspen 3. CtpoeHue u WUccneposathb cTpoeHue u KoHTponbHas paboTa
3 |cBoWMCTBa HeopraHuyeckux |CBOWMCTBA HEOPraHUYECKMUX «CBoiicTBa OpraHnyeckux
BewecTs BelecTs BeLlecTB»
3.1 |Knaccudukaums, KnaccuduuymposaTtb Knaccndukauma Heopranmyeckux  |1. Tect «kHomeHknatypa u 0K 01

HOMEHKNATypa U CTpoeHue
HeopraHM4YeCKnx BELLECTB

HeopraHn4yecKune selecrtsa B
COOTBETCTBUUN C UX CTPOEHUEM

BewwecTs. [IpocTble U CNOXKHbIE
BelecTBa. MeTannbl U HeMeTanNbl.
0cob6eHHOCTN CTPOEHMS.
®usnyeckue csoinctea. OCHOBHbIE
KNaCChl CNOXHbIX BelecTs (OKCUABI,
TMAPOKCUAbI, KUCNOTbI, CONU U Ap.).
HomeHknatypa n Ha3BaHue
HeopraHMyecKux BeLecTB UCXoaa 13
UX XMUMUYECKON popMynbl namn
COCTaBNEHUE XUMUYECKON POpPMYbI
MCXOAs U3 HA3BAHMA BeL,ecTBa No
MEXAYHApOAHOM UK TPUBUANBHON
HOMeHKnaTtype. MexxmonekynapHble
B3aMMOJeNncTBuA.

Ha3BaHWe HeopraHM4Yecknx
BELLeCTB UCXOAA U3 UX
XUMUYECKON popmynbl Unn
COCTaBNeHMe XMMUYECKOM

chopMy/ibl UCXOAA U3 HA3BAHMA

BeLecTBa Mo MeXAyHapOoLHOW
UAN TPUBUANBHOW
HOMEeHKnaType».

2. 3apayn Ha pacyeT MaccoBOI

fonu (Maccel) XMMUYECKOro
3nemeHTa (coefnHeHNs) B
monekyne (cmecwu).

3. MNpakTnyeckue 3agaHus no

KnaccuduKaumum, HoMmeHKnaType
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Kpuctannorugparsl. ArperartHbie U XUMUYeckum hopmynam
COCTOAHMA BeLecTBa. HeopraHM4yecKnx BeLLecTB
Kpucrannuyeckue n amopgHbie pa3NYHbIX KNACcCoB.
BellecTBa. Tunbl KpUcTanimueckux |4. lpakTnyeckune 3agaHus Ha
pelweTok (aTOMHas, MONeKynapHas, |onpeaeneHne XMMUYECKOIA
WOHHasA, MeTaNIMyeckas). aKTUBHOCTY BELLECTB B
3aBUCMMOCTb PU3NYECKUX CBONCTB  |3aBUCUMOCTU BMAA XMMUYECKOM
BelLecTBa OT TUNA KPUCTANIMYECKON |CBA3M U TUNA KPUCTANINYECKOW
peweTkun. MpnUYnHbl MHOroobpasus |peleTku.
BewecTB. CoBpeMeHHble
NpeLCcTaBNE€HUA O CTPOEHUH
TBEPAbIX, KUAKUX U ra3000pa3HbIX
BewecTs. ugkue Kpuctannsi.
NcToYHMKM XMMUYeCKo
nHdopmaumu (Hay4yHas 1 y4ebHo-
Hay4yHasa nuTepaTypa, CpeacTea
MaccoBoW MHbopMaLuu, ceTb
WHtepHeT n apyrue). Mounck
uHbOpMaLUM NO HAa3BaAHMAM,
MAEHTUDMUKATOPAM, CTPYKTYPHbLIM
dhopmynam.
3.2 |®u3nKo-xuMHU4eckue YcTaHaBnuBaTh 3aBUCMMOCTb  [MeTannbl. 06wue busmnyeckue u 1. Tect «0cobeHHOCTH 0K 01
CBOWCTBA HEOPraHMYeCcKUx |PU3NKO-XMMUYECKUX CBOICTB [XMMUYECKME CBOMCTBA METAN/IOB. XMMUYECKNUX CBOMNCTB oKcupos, |OK 02

BELLEeCTB

HeopraHN4YeCcKmnx sewwecTs OT
CTpO€HNA aTOMOB U MONEKY,
d TaKXe Thna
KpMCTaJ'IJ'Il/ILleCKOIZ PELWETKN

Cnocob6bl nonyyeHus. 3HayeHune
MeTanNoB U HEMETANN0B B NpUPoAe
W XU3HEAeATeNbHOCTU YenoBeKa U1
opraHusmos. Koppo3us meTtannos:
BUAbLI KOPPO3MK, CMOCOObI 3aLUTHI

METanNoB OT KOPPO3UN. HemeTtannsl.

06wue hn3nyeckne n XuMnyeckue
CBOWCTBA HeMeTaN0B. TUNUYHbIE

KMCNOT, OCHOBAHUIA, aMPOTEPHbIX
TMAPOKCUIOB U CONeny».

2. 3agaHunsA Ha COCTaBieHne
YPaBHEHUI XUMUYECKUX peaKLuii
C Y4aCTUEM MPOCTLIX U CIOXHbIX
HeopraHW4yecKux BeLecTB:
OKCMAO0B METa/I0OB, HEMETaNN0B
1 aMbOTEPHbLIX 31EMEHTOB;
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csonctea metannos IY-YII rpynn.  [HeopraHuyeckux KMcnor,
Knaccudukauma u HomeHknatypa OCHOBAHMWMN U aMOTEPHbBIX
COefMHEHUIN HEMETaNNOB. TMAPOKCMAOB, HEOPraHUYeCKMUX
KpyroBopoTbl GMOreHHbIX 3NEMEHTOB |COMEN, XapaKTepU3YIOLWNX UX
B NpupoAe. XMMuyeckue CBOMCTBA  [CBOWCTBA M CNOCOObI NOYyYEHUS.
OCHOBHbIX KNaccoB HeopraHuyeckux (3. [IpakTUKO-OpMEHTUPOBAHHbIE
BewecTs (OKCMIO0B, TMAPOKCUIO0B,  |TeopeTUyecKkue 3afaHus Ha
KWCnoT, conen u ap.). CBOWCTBA M NoslyyeHue
3aKOHOMEPHOCTM B U3MEHEHUH HeOopraHMYecKnx BeLecTs.
CBOMCTB NPOCTbIX BELLECTB, 4. JlabopaTopHas paboTta
BOAOPOJLHbIX CoefuHeHUN, Bbiclwinx |«CBOICTBA METANNOB U
OKCM[0B W TMAPOKCUAOB. HEMeTaNIoB».

3.3 (lpousBopacTBO 060CcHOBbIBATb 3HaYEHUE U 06uwwne npeacTaBneHmns o [paKTUKO-OpUEHTUPOBAHHbIE OK 01
HEOpraHM4YeCcKWX BELeCTB.  [MPUMEHEHME HEOPrAaHUYECKUX |MPOMbILWNEHHbIX CNOCObax 3afaHusA o0 ponu HeopraHuyeckoii |OK 02
3HaueHue U NpUMEHeHNe B |BeLLeCTB B ObITOBOI 1 NONYYEHUA XMMUYECKNX BelLecTB (Ha [XMMUK B Pa3BUTUN MeSULMHDI,

ObITY M Ha NPOM3BOLCTBE NPOU3BOLCTBEHHOM npumepe Npou3BOLCTBA aMMWUAKA,  |CO3A4aHWMM HOBbIX MaTepuanos (B
LeATeNbHOCTU YeNoBeKa UX  [CEPHOW KUCNOTHI). CTPOMTENbCTBE U Ap. OTPACAAX
(U3NKO-XMMUYECKUMU YepHasa v uBeTHas meTannyprua. MPOMBILUSIEHHOCTM), HOBbIX
CBOWCTBAMU MpaKkTMyeckoe npumeHeHue MCTOYHMKOB IHEPrum
3NEKTPONIM3a /1A NoNyYeHUs (anbTepHaTMBHBIE UCTOYHUKM
LWeNO0YHbIX, WeN0YHO3EMeNbHbIX 3HEepruu) B peweHnmn npobaem
MeTannoB v antoMuHua. Crekno u 3KONIOrMY€eCKOMN, IHEPreTUYecKon
CUJINKATHAA NPOMbILWIEHHOCTb. M nuweson 6e30nacHOCTM.
Mpobnema 0TX0A0B U NOOOYHbIX
NPOAYKTOB.
Pasgen 4. CtpoeHue u WUccneposatb cTpoeHune u KoHTponbHas pa6ota
4 |(cBOMCTBA OpraH1yecKkux CBOICTBA OpraHUYeCKux «CTpoeHMe U CBOMCTBA

BellecTs

BellecTs

OpraHU4eCKux seLecTe»
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4.1

Knaccudukaums, ctpoerue u
HOMeHKnaTypa
OpraHuYyeckux BeLecTB

Knaccuduumposatsb
OpraHuYyeckue BelLecTBa B
COOTBETCTBUU C UX CTPOEHUEM

MNossnexne n pazsutune
OpraHWMyYecKom XMMUMN KaK HayKMu.
MpegmeT opraHN4ecKo Xumum.
MecTo 1 3HayeHMe opraHnyecKon
XMMUW B CUCTEME €CTECTBEHHbIX
HayK. B3anmocBa3b HeopraHmyeckux
1 OpraHWyYecKux BeLLecTs.
XuMunyeckoe CTpoeHue Kak nopsaAokK
COeAMHEHNS aTOMOB B MOJIEKy/e
COTIACHO UX BANIEHTHOCTHU.
OcHOBHbIE MONOXKEHMUA TeopUm
XMMUYECKOro CTpoeHus
OpraHuyeckux coeguHeHunin A.M.
bytneposa. YrnepogHsoiii ckenet
OpraHNyecKou MONEeKybI.
MonekynspHble U CTPYKTypHble
(pa3BepHyTble, COKpaLLeHHble)
Xummnyeckue bopmynbl. 3aBUCUMOCTb
CBOMCTB BeLEeCTB OT XMMUYECKOT0o
cTpoeHus monekyn. M3omepus un
n3omepsl (CTPYKTYpHas,
reomeTpuyeckas (Luc-TpaHc-
n3omepus). KpaTHOCTb XMMUYECKO
cBs3n. NoHATHE O PYHKUMOHANBHO
rpynne. MpuHumnbl KNaccudukauyum
OpraHUYecKnx COegUHeHUNn.
MexayHapoaHas HOMEHKNaTypa u
NPUHLMNBI HOMEHKATYPbI
OpraHnYecKnx COegUHeHUN.

1. 3apaHuA Ha cocTaBneHue
Ha3BaHWUMN OpraHMYecKnx
COeAMHEHNIN NO TPUBUANBHON
UNKu MeXAyHapoaHoM
CUCTEMATUYECKOI HOMEHKNAType.
2. 3apaHuna Ha cocTaBneHue
NOJHBIX U COKPALLEHHbIX
CTPYKTYPHbIX DOPMYA
OpraHWMyYecKux BeLLecTs
OTAENbHbIX KNacCcoB.

3. 3apauv Ha onpepeneHue
npocrtenwen Gopmynel
OpraHWyYecKoi MoneKynbl, UCXOAA
13 371eMeHTHOro cocTasa (B %).

0K 01
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4.2 |CBOMCTBA OpraHMyYecKmx YcTaHaBnuBaTh 3aBUCUMOCTb  |OnucaHune GU3NMKO-XMMUYECKNUX 1. 3apaHua Ha cocTaBneHue 0K 01
coefMHEeHN (M3NKO-XMMUYECKNX CBOMCTB |CBOMCTB U/MNKn CnocobOB NoayyYeHus |ypaBHeHM xummyecknx peakumii [OK 02

OpraHMYecKux BelLecTs OT
CTPOEHMS MOJIEKY

OpraHUyYyecKux coeguHeHn
OTAENbHBIX KNaccoB (0cCO6eHHOCTH
KnaccuduKauum v HOMEHKNATypbl
BHYTPU KNacca; roMoNornyeckuni
pAA 1 0bwas gopmyna; nzomepus;
thum3nyeckune CBOICTBA; XMMUYECKUE
CBOICTBA; CNOCOObLI NONyYeHus).
MpenenbHble yrneBofopoabl.
[opeHne MmeTaHa Kak OguH 13
OCHOBHbIX UCTOYHWUKOB Tenna B
NPOMBbIWNEHHOCTN U ObITy. CBOMCTBA
NPUPOAHbBIX YrNEBOAOPOAOB,
HaxoXpAeHue B NpUpoae un
NpUMEHeHKe anKaHoB.
HenpepenbHble u apomaTuyeckue
yrneBogopoasl. [lonumepusauus
3TUAEHA KaK OCHOBHOE HanpasneHune
ero ucnonb3oBaHus. [opexHune
alueTnneHa Kak UCTOYHUK
BbICOKOTEMMNEPaTyPHOro nnamMeHu
AN CBAPKMU U pe3Ku MeTansos.
Kucnopoacopepxaluue coegnHeHns
(cnupTbl 1 npocTbie 3upsbl, peHonbI,
anbAerunsbl U KETOHbl, KAPOOHOBBIE
KWCNOTbI U X NPOM3BOSHbIE).
MpaKTMyeckoe npumeHeHue
3TUNEHINKONA, TANLEPUHA, beHona.
MpumeHeHne dhopmanbaernaa,
auertanbernaa, yKCyCHOW KUCIOTbI.

C y4acTUeM opraHUYecKux
BELECTB Ha OCHOBAHMUM UX
COCTaBa W CTPOEHMS.

2. 3aaHu1sA Ha COCTaBNEHNE
YPaBHEHUN XUMUYECKUX PEAKLMA,
UANIOCTPUPYIOLWMX XUMUYECKNE
CBOWICTBA C y4ETOM MEXaHWU3MOB
NPOTEKAHMA AaHHbIX peakuui u
reHeTU4YecKon cBa3n
OpraHWUYecKux BewWecTB pasHbIX
Knaccos.

3. PacyeTHble 3afauu no
YPaBHEHUAM PeaKLMit C yyacTuem
OpraH1YecKux BeLecTB.

4. JlabopaTopHas paboTta
«MonyyeHne 3TUNEHa n n3yyeHue
ero CBOMCTB».
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Mbina Kak Con BbICWIUX KapOOHOBbIX
Kucnot. Motowme cBoMNCTBa Mblna.
A3oTcopepxalume coeguHeHus
(aMMHBI M1 AMUHOKKCNOTbI, 6esKK).
Knaccudmkaums n ocobeHHocTH
OpraHNyYyecKunx peaxkuuu.
PeakunoHHble LueHTpbl. Pagukansi.
[epBOHaYanbHble NOHATUA O TUNAX W
MexaHU3Max OpraHnyecknx
peakuui.

4.3

OpraHuyeckue BellecTsa B
XNU3HeeATeNbHOCTM
yenoseka. pon3soacTeo
NpPUMEHEHNEe OpraHNYecKux
BELLEeCTB B MPOMbILLNEHHOCTH

060CHOBbIBATb 3HaYEHUE U
npUMeHeHue opraHnyeckux
BELEeCTB B 6bITOBOM U
NPOU3BOACTBEHHOW
NeATeNbHOCTU YeNoBeKa UX
HU3NKO-XUMUYECKMMM
CBOWCTBAMM

bruoopraHnyeckue coefuHeHUS.
MpumMeHeHMe 1 Buonoruyeckas ponb
yrneBofoB. OkucneHue yrneBofos —
MCTOYHWUK IHEPTUU KUBbIX
opraHusmos. 061acTu npuMeHeHuUs
amuHokucnot. MpeBpalieHns 6enkos
nuim B opraHusme. buonornyeckue
¢byHKLMM 6enkoB. buonoruyeckue
byHKLKUM )unpoB. Ponb
OpraHn4yecKon XMMUMN B pPeLleHUN
npo6aem nuwesoi 6e3onacHoCTH
HyknenHoBble KNCNOTbI: COCTAB W
ctpoeHue. CTpoeHne HyKNeoTnaoB.
CocrtaB HykneuHoBbix kucnot (OHK,
PHK). Ponb HyKNenHoBbIX KNCNOT B
KU3HeeATeNbHOCTN OpPraHU3MOB.
Mpon3BOACTBO OpraHMYecKnx
BeLeCTB: NPOMU3BOACTBO METAHON3,
nepepabotka HehTu. MonuatuneH
KaK KpPYMHOTOHHAXHbIA NPOAYKT
XMMWUYECKOro Npon3BOACTBaA.

[1paKTUKO-OpUEHTUPOBAHHbIE
33iaHNA N0 COCTaBNEHUIO
XUMUYECKUX peakumnn,
OTPaXaloLWmnxX XMMUYECKYIO
aKTUBHOCTb OPraHNyYecKnx
COefiMHEeHUN B Pa3IMyHbIX Cpeaax
(npupoAHbIX, GUONOrNYECKMX,
TEXHOTEHHBbIX).

0K 01
0K 02
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MpumMeHeHne 3TUNEHA.
Mpou3BOACTBO U NPUMEHEHNE
KayyyKa u pe3uHbl.

CuMHTETMYECKME U NCKYCCTBEHHbIE
BOJIOKHA, UX CTPOEHWE, CBOMCTBA.
pakTnyeckoe ncnonb3oBaHue
BOJIOKOH. CMHTETUYECKME NNEHKN:
n3onAaumMsa Lns NPOBOJOB, MEMOPaHbI
AN ONPECHEHUA BOAbI, 3aWMUTHbIE
NAEHKWU ANs asTomobunen,
NAACTbIPU, XUPYPruyecKne NnoBA3Ku.
HoBble TexHONOrMM fanbHeiiwero
COBEpLUEHCTBOBAHNA NONUMEPHbIX
MaTepuanos.

Ponb opraHunyeckoi xumuu B
peleHu npobnem sHepreTUYecKom
6e30nacHOCTH, B pa3BUTUM
MeAULMHbI, CO3AaHNMN HOBbIX
MaTepuanos, HOBbIX UCTOYHUKOB
3Heprum (anbTepHaTUBHbIE
MCTOYHUKM IHEprum).

Pa3pen 5. KuHetuyeckue u
TepMOgMHaMHUYeCKne
3aKOHOMEpHOCTH
NPOTeKaHUA XMMUYECKUX
peakuum

WUccnepgosaTb paBHoBecHe u
CKOPOCTb XUMUYECKUX
peakuuu

KoHTponbHas pa6ota
«CKOpOCTb XMMUYECKOW peaKLum
W XMMUYECKOe paBHOBECHE»

5.1

KuHneTtuyeckue
3aKOHOMEpPHOCTH
NPOTEKAHUA XUMUYECKUX
peakuuii

WccnepoBaTh BAUsAHME
KOHLEHTpAL MM pearnpyoLmnx
BeLLeCTB 1 TeMMNepaTypbl HA
CKOPOCTb XMMUYECKNX

XuMuyeckune peakuuu.
Knaccudukauma xummyecknx
peakumii: no pa3oBOMy COCTaBy
(romoreHHble ¥ reTeporeHHble), nNo

1. JlabopaTtopHas paboTa Ha
BbIOOP:

- «Onpegenexune 3aBMCMMOCTH
CKOPOCTM peakuuu ot

0K 01
0K 02
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peakuuit MCNONb30BAHMIO KaTann3aTopa KOHLLeHTpaLumn pearmpyoLmnx
(kaTanutuyeckue un BeLeCTBY;
HeKaTanuTuyeckue). - «OnpepeneHue 3aBucumMocCTy
CKopocCTb peakumu, ee 3aBUCMMOCTb  |CKOPOCTU peaKkLuu ot
OT pa3/iMyHbIX GAKTOPOB: NPUPOAbI  [TemMnepaTypbi».
pearupyloumx BeLecTs, 2. [IpaKTUKO-OpMEHTUPOBAHHbIE
KOHLEHTpaL1u pearupyoLimx TeopeTUyeckue 3aaHuns Ha
BeLecTs, TemnepaTypsl (NpaBuno aHanu3 QaKTopoB., BAUAIOLWMX Ha
Bant-Todda), nnowaam M3MEeHEeHMe CKOPOCTH
peaKLMOHHOW NOBEPXHOCTH, XMMUYECKON peaKkLum.
Hanuuua katanusatopa. Ponb
KaTann3aTopoB B Npupoge u
MPOMBbIWIEHHOM NPOU3BOACTBE.
JHeprua akTuBaumu.
AKTVBMPOBAHHbBIN KOMMNEKC.
Katanu3atopsl u katanus. Ponb
KaTann3aTopoB B Npupoge u
NPOMBbILWIEHHOM NPOM3BOACTBE.
5.2 |TepmopuHamuyeckue WccnepoBaTh BAUAHMKE Knaccudukayma xummyeckunx 1. 3apaun Ha pacyeTsbl Tennosbix (0K 01
3aKOHOMEPHOCTK M3MEHEHMUS KOHLEeHTpaLuu peakuui: no tennosomy ahdekty  [3dhdekToB xummnyeckux peakunn |[OK 02

NPOTEKAHUA XMMUYECKNX
peakuuin. PaBHoBecue
XUMUYECKNX peaKLuii

BeLeCTB, peakLmu cpefbl 1
TeMnepaTypbl Ha CMelleHne
XMMUYECKOro paBHOBECUA

(3k30TEpMUYECKME,
3HLOTEPMUYECKHUE), N0 06PATUMOCTH
(obpatumble 1 HeobpaTUMBbIE).
TennoBble 3 PeKTbI XMUMUYECKUX
peakuuin. Tepmoxummnyeckune
ypaBHeHus. 06paTMOCTb peakLmii.
XuMuyeckoe paBHOBeCHe U ero
CMelleHue noj AencTemem
pa3NuyHbIX PaKTopoB
(KOHLEeHTpaLma peareHToB Uau
NPOAYKTOB peakuuu, LaBneHue,

1 onpegeneHue Tuna peakyuu
(no TennoBomy 3chdeKTy: 3K30- U
3HAOTEPMUYECKME).

2. [paKTMKO-OpMEHTUPOBAHHbIE
3aJjaHnA Ha NpUMeHeHMe
npuHuuna Jle-lWarense ans
HAXOXAEeHUsA HanpaBneHus
CMelleHMNA paBHOBECUA
XMMUYECKON peakLnmn n aHanums
(haKTOpPOB, BAUAIOLWMX HA
CMelleHMe XMMUYEeCKOro
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Temnepartypa) ois Co3AaHuns paBHOBeCHS.
ONTUMANbHbIX YCNOBWIA NpoTekaHus |3. JlabopaTtopHas paboTa
XMMUYECKMUX NpOLLeCcCoB. «MN3yyeHune BAMAHUA pa3NnyHbIX
MoHATHE 06 3HTANbNNUM U SHTPONUU. |PAKTOPOB Ha CMeLeHne
IHeprus 'mb6Ca. 3akoH lecca u XUMUYECKOro paBHOBECUAY.
cnepcTeus u3 Hero. Ponb cmelerus
paBHOBECUS B TEXHONOMMYECKUX
npoueccax
MpuHumn Jle Wartense. Banaxue
pa3NnyHbIX GaKTOPOB HAa U3MEHEHNE
paBHOBECUA XMMUYECKUX peaKLuii.
3aKOH JencTByioLKUX MACC 1
KOHCTaHTa XMMUYECKOro
paBHOBeCHS.
6 Pa3nen 6. ﬂucnepcm,m MCCJIEAOBaTb aucnepcHble KOHTpOHbHaﬂ pa60Ta no Tteme
CUCTEMB cUcTeMbl «JlucnepcHble cUCTEMbI»
6.1 |ducnepcHble cuCTeMbI 1 Pasnnyartb MCTUHHbIE [ucnepcHble cuctembl. KonnougHele |1. 3agayu Ha npurotoBneHune 0K 01
(haKTopbl X YCTONYMBOCTU  |pacTBOPbI, KONOUIHbIE cuctembl. ICTUHHbIE pacTBOPSI. pacTBOpOB. 0K 02
pacTBopsbl 1 PactBopeHue Kak dhu3nko- 2. [pakTnko-opueHTupoBarHbie [OK 07

rpy6oAMCnepCHbIE CUCTEMBI

XUMUYeckuit npouecc. PacTeopsl.
Cnocobbl npuroToBieHUs
pacTBopoB. PacTBOpPMMOCTb.
MaccoBas [,0A1s pacTBOPEHHOTO
BellecTBa. pefenbHO fonycTUMble
KOHLEHTpaLMM U UX UCONb30BaHKe
B OLleHKe 3K0N0rM4ecKoi
6e3onacHocTu. Knaccudukauus
AWCMEPCHbIX CUCTEM MO COCTABY.
CTpoeHue u haKToOpbl YCTONYUBOCTH
AVCMEPCHBIX CUCTEM.

pacyeTHble 3aJaHuA Ha
AMCnepcHble CUCTeMB,
“crnonb3yemble B ObITOBOM W
NPOU3BOACTBEHHOW
AEeATENIbHOCTU YenoBeKa.
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Pacno3HaBaHue UCTUHHBIX
pacTBOPOB, KONIOUAHbIX PAaCTBOPOB
W rpy6OLMCNEPCHBIX CUCTEM.
CrpoeHue muuennsl. PaccensaHue
CBeTa NpW NPOXOXAEHUN CBETOBOrO
nyyKa Yyepes onNTUYecKu
HeoaHOpoAHYlo cpeny (3ddekTa
Tunpans).

6.2

NccnepoBaHue cBOMCTB
AMCNEPCHBIX CUCTEM

WccnepoBaTtb du3smnko-
XUMUYEeCKne CBOMCTBA
pas3NnyHbIX BUAOB
AMCNEPCHBIX CUCTEM

MpurotoBneHme pacTBOpoB
3afaHHo (MonApHoiA)
KOHLeHTpauuu (C npakTuKo-
OpWEHTUPOBAHHbIMU BONPOCaMU) U
onpefeneHune cpesbl BOAHbIX
pacTBOpOB.

MpuroTosneHne cycneH3unm
KapboHaTa KanbLus, U3yyeHue ee
CNOCOBHOCTYM K KoarynsLuu.
MpuroToBneHne aMynbCUK, U3yyeHue
ee cBoiicTs. [lpurotoBneHue
KONMoMAHOro pacTeopa.
HabnopeHnune apdekta Tunaans.
CpaBHeHMe CBOMNCTB UCTUHHbIX U
KONNOWAHbIX PaCTBOPOB, BbIBNEHNE
OCHOBHbIX Pa3NMUnU MEXAY HUMMU.
06ocHoBaHue addekTa
paccenBaHWs CBeTa Npw
NPOXOXKAEHUM CBETOBOTO NyyKa
yepes ONTUYECKWN HEOAHOPOAHYIO
cpeny (3t dekTa TuHpans) Ha
npumepe U3y4yeHHOW KONNOUAHOW
CUCTEMbI.

JlabopatopHas paboTa (Ha
BbIOOP):

— MpuroToBneHune pacTBOpPOB;
— Wcecneposanune gucnepeHbix
cucrem.

0K 01
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Pa3pen 7. KayectBeHHble NccnepoBath cBOMCTBA KoHTponbHas pa6oTa
peaku1n 06HapyXeHuUs OpraHu4yeckux u «CocraBneHue KayeCTBEHHbIX
7 |OpraHu4eckux u HeopraHM4YecKux BewecTs C peakuuit 06HapyxeHus
HeopraHM4YecKux BewwecTs  |MCNONb30BaHUEM HeopraHM4YecKUx U OpraHUu4ecKknx
KayecTBEHHbIX peaKLui BelecTB»
7.1 |06HapyxeHue Wccneposath KavecTBeHHble  |KayecTBeHHble xuMuyeckue 1. JlabopaTopHas pabota (Ha 0K 01
HEeOpraHUYeCcKNx KaTUOHOB U |peakuumu HeopraHM4YecKmnx peakuuu, xapakTepHble ons BbIOOP):
aHMOHOB BeLWecTB 0OHapyXeHUs HEOPraHUYEeCKnX — AHanuTHyeckue peakumm
BewecTB (KaTUOHOB 1 aHUOHOB). katuoHos I-VI rpynn;
CocTaBneHune KayecTBEHHbIX — AHanuTMyecKue peakumm
XUMUYECKUX peaKLui, XapaKTepHblX |aHUOHOB.
ANs 06HapyXeHUs HeopraHuyeckux |2. [pakTuyeckune 3afaHus Ha
BewecTs (kaTuoHoB I-VI rpynn u COCTaBNeHMNe ypaBHEH N
aHWOHOB) B MONEKYNAPHOI U peakumnii 06HApYKeHUs KaTUOHOB
MoHHOM (opmax. Peakuum I-VI rpynn v aHMOHOB, B T.4. B
0OHapyXeHUs HEOPraHNYEeCKMUX MONEKYNAPHOW U MOHHOW
BeLLeCTB B peanbHbix 00beKTax topmax.
OKpyXaloLueit cpeabl.
7.2 |06HapyxeHue opraHuyeckux |iccnepoBaTh kKauyecTBeHHble  |KayecTBEHHblE XMMUYECKUE 1. JlabopaTtopHas paboTa (Ha 0K 01

BeLeCTB OTAE/IbHbIX KNaccoB
C UCMONIb30BaHUEM
KayeCTBEHHbIX peaKLuii

peaKkuuun opraHnyeckux
coeuHEHUI OTAENbHbIX
Knaccos

peakLuu, xapaKTepHble ans
0OHApPYXEHUA OTAENbHbIX KNacCoB
OpraHU4Yeckux CoeauHeHni:
theHoNoB, anbaeruaos, Kpaxmana,
YKCYCHOW KNC/IOTbl, aMUHOKMCAIOT 1
ap. JeHatypauus 6enkos npu
HArpeBaHuu, LBETHbIE peaKL i
6enKos.

BbIOOP):

— KayecTtBeHHble peakuuu Ha
OTAeNbHble Kiacchl
OpraHuWyYyecKux BeLecTs;

- KauecTBeHHbIN aHanu3
OpraHnyecKux coefuHeHuni no
(YHKLMOHANbHBIM Fpynnam.
2. NNpakTnyeckune 3agaHuna Ha
COCTaB/IeHNE Ka4yeCTBEHHbIX
peaKkuuit obHapyxeHus
OpraHNYecKnx COegUHeHUN.
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II |MpuknagHoOi Moaynb
8 |Paspgen 8. XuMus B GbiTy 1 OueHuBaTb NOCNEACTBUSA 3awuTa Keica
NPOU3BOLCTBEHHOW 6bITOBOI U
AEATENbHOCTU YeNoBeKa NPOM3BOACTBEHHON
AEATENbHOCTU YeNoBeKa ¢
No3ULUIA SKONOrMYECKOM
6e3onacHocTH
Xnumus B ObITY 1 OueHunBaTbL nocneacTena JKonoruyeckas 6e30nacHOCTb Keiic (c yueTom bynyueil OK 01
NpPOVU3BOACTBEHHOM ObITOBOI K NnocNeAcTBuii ObITOBON W npocdeccnoHanbHo 0K 02
AeATeNbHOCTM YeNoBeKa NPOM3BOACTBEHHOW NPOU3BOLCTBEHHON AEATENBHOCTU  |AEATENbHOCTM) OK 04
AEeATeNbHOCTM YeNoBeKa C Yes0BeKa, CBA3aHHas C Bo3MOKHble TeMbI KeilCOoB: 0K 07
No3uLMiA 3KONOTUYECKON nepepabOTKOI BELLECTB; MOUCK 1. MoTennexHne knMmara v
6e3onacHoCTH aHanu3 xMmMmyeckon MHGopMaLMmn U3|BbICBOOOXKAEHME ra30BbIX
Pa3NMYHbIX UCTOYHMKOB (Hay4Has U [rMAPATOB CO AHA OKeaHa.
yuyebHO-Hay4YHas nuTepaTypa, 2. bynywve matepuansl ans
CpeacTBa MaccoBoi MHGoOpMaLuy,  |aBua-, MalWMHO- U
cetb NHTepHeT u gpyrue). npuOOPOCTPOEHMS.
3. HoBble maTepuansl ans
CONHEYHbIX baTapeil.
4. JlekapcTBa Ha OCHOBe
pacTUTeNbHbIX MpenapaTos.
Paspen 9.1. UccnepoBanue u | HTepnpeTupoBartb 3awuTa yyebHo-
0.1 |XMMWYECKU# aHanms XUMUYECKUE NPOLECCHl 1 UccneaoBaTeNbCKOro NpoeKTa
06bekToB 6Uochepsl ABNeHus B 6uoctepe
9.1.1 |OcHoBbl TlabopaTopHoii BbINOMHATL NOAHBIA UUKN JlabopaTopHas nocyaa u 1. labopatopHas paboTa 0K 01

NPaKTUKK B
npodeccroHanbHbIx
nabopaTopusx

3KCNEepPUMEHTAIbHOTO
UCCnefoBaHus C
cobntogeHnem npasun
6e3onacHoro obpalieHus ¢

XUMUYeckue peakTusbl. OCHOBHbIE
nabopaTopHble onepauum.
JlabopaTtopHoe obopymoBaHue.
TexHuKa 6e30nacHOCTY ¥ NpaBuUia

«0cHoBbI 1abopaTopHOI
NPaKTUKMW».

2. TunoBble pacyeTsbl NO TeMaTUKe
3KCnepuMeHTa.
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BellecTBaMu 1 nabopaTopHbiM (paboTel (noBefeHus) B 3. 3afayun Ha BbluMCeHne
060opynoBaHMeEM nabopaTopuu. BoinonHeHne TMNOBbIX |CpefHEro 3HaYeHUs

pacyeToB NoO TEMATUKE 3KCNEePUMEHTANIbHBIX JAHHBbIX,
3KcnepuMeHTa (BbIXOA NPOAYKTA NOrpewHocTy.
peaKkuuu, Macca HaBecku, 06bem 4. lNpepcTaBneHne pesynbTaToB
pactsoputens). 06paboTka faHHbIX, |IKCNEPUMEHTA B PA3UYHOIA
aHann3 1 OUEeHKa UX JoCToBepHOCTU |dhopMme (Tabnuua, rpaduk, oTyerT,
(BblYMCNEHME CPEeAHEro 3HAaYeHNs  [[OKNaj, Npe3eHTaums).
3KCNepUMEHTaNbHbIX JaHHBbIX,
norpewHocTu). Mpencrasnexue B
pa3nunyHoi hopme pe3ynbTaToB
aKcnepumeHTa (Tabnmua, rpaduk,
OTYeT, LOKNag, Npe3eHTaLuns).

9.1.2 | XMMUYecKuit aHann3 npob NccnepoBaTh XMMUYECKUI Knaccudmkaums npo6 sogbl no Buay |1. Tect «CBoiicTBa M cocTas 0K 01

BOJIbl cocTaB npo6 BoAbl 1 Ha3HAYEHUIO, UCXOAR U3 ee BOMbI». 0K 02

XMMMWYECKOro cocrasa. 2. 3apaHue «Xumudeckuin coctas |OK 07

OpraHonenTunyeckue CBOICTBA
(3anax, Mpo3payHOCTb, LBETHOCTb,
MYTHOCTb) BOAbl. KucnotHocTb 1
WenoyHoCTb BOoAbl. pH cpeapl U
MeToAbl ee onpefeneHuna. ecTkocTb
BO/Jbl U METO/bl €€ ONpefeneHus.
CywHocTb MeTofa TUTPOBaHUA. Buabl
XKECTKOCTW BOAbl (BpeMeHHas
nocTosiHHas). ecTKkocTb BOAbI Kak
NPUYUHA BbINAAEHUSA 0CAAKOB MU
06pa3oBaHNA CONEOTNOXEHUN,
“MetLLMX MecTo B ObITY 1 Ha
npou3soacTee. Coctas coneit,
BbI3bIBAIOLYMX XECTKOCTb BOADI.
XuMunyeckune npoweccsl,

BOZLbl, TUMN BOAbI U CNOCOOLI ee
npumeHeHusa» (c
MCMONb30BAHNEM HOPMATUBHbIX
[LOKYMEHTOB).

3. NpaKTUKO-OpPUEHTUPOBAHHbIE
TEOpeTUYEeCKUe 3aaHuns Ha
COCTaB BOAbI U CNOCOObI
BblpaXKeHMA KOHLEHTPALUM 1
nepecyeT KOHUeHTpaLuii (c
MCMONb30BAHNEM HOPMATUBHbIX
[LOKYMEHTOB).

4. JlabopaTopHas paboTa Ha
BbIOOP:

— OumncTka BOAbI OT 3arpsi3HEHU;
— Onpepenenue pH Bogbl 1 ee
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YCTpaHALLME KECTKOCTb BOAbI. KMCNOTHOCTH;
YpaBHeHMA XMMUYECKUX peakumnii, |- OnpegeneHune eCcTKOCTU BOAbI
UANIOCTPUPYIOLLMX MPOLECCHI, 1 cnocobbl ee ycTpaHeHus.
NPOMCXOAALLME NPU YCTPAHEHUH
XeCTKOCTU. YCTpaHeHne BpeMeHHO
KECTKOCTU ObITOBBIMM U
Xummuyeckumu cnocobamu. Cnocobbl
YCTPaHEeHUA NOCTOSHHOM XEeCTKOCTHU.
9.1.3 [ XMMUYECKMNI1 KOHTPONb WccnepoBaTb XMMnYeCKuii XMMUYeCKUit coctaB NPoOAYKTOB 1. Tect «Opranuyeckue un 0K 01
KayecTBa NPOAYKTOB COCTaB NPOAYKTOB NUTaHWA  |nuUTaHuA. BewecTsa, HeopraHuyeckue BeLLecTBa, 0K 02
nUTaHnA hanbcudmympyowme NnposyKThl BxogAuwme B coctaB npoayktos  |0OK 07

MUTaHWSA, U BELLEeCTBa,
3arpA3HALWLMe NPOAYKTHI MUTAHUSA.
Onpepenexune 3arpAsHALOLWMX
XMMUYECKNX BeLecTB B NPOAYKTax
NUTaHWA, ONpeaeneHne BeLLecTs, He
3aABNEHHbIX B COCTaBe NPOAYKTOB
nUTaHus.

OpraHuyeckue n HeopraHuyeckue
BeLlecTBa, BXOAALME B COCTaB
npoayktos nutaHua. Onpepenexue
cocTaBa 610 Ha CoflepXKaHue
MaKpO U MUKPO3/IEMEHTOB.
N3yyeHune npeanoxeHHbIX
npenojaeatenem 61104 Ha npegmeT
XMMUYECKOro COCTaBa, onpefeneHune
Ao0Nei 0T CYyTOYHON HOPMbl MaKpo U
MUKPO3/IEMEHTOB B YKa3aHHOM
6ntope. PeweHne npakTuko-
OpPUEHTUPOBAHHbBIX 3aAay No
KYIMHAPHOW TeMaTUKe pasNnyHblx

MUTaHUAY.
2. [IpaKTUKO-OpUEHTUPOBAHHbIE
3ajaHusA MO KyJIMHAPHON
TEMaTUKe.

3. JlabopaTopHas paboTa (Ha
BbIOOP):

— O6bHapyXeHune HUTPATOB B
NpoAyKTax NUTaHus;

- WccnepoBaHue npoayKkToB
MUTAHMA HA HaUYMe yrieBoJoB
(MyKa, TBOpOT, MONOKO, NOTYPT)
Ha Hanuuue yrneBofoB (Kpaxman,
rN0K033, caxapo3sa).
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TUNOB.

O6HapyeHWe HUTPATOB B NPOAYKTAX
nuTaHus. MiccnefioBaHne MONOYHBIX
NPOAYKTOB HA HaNMYMe Kpaxmana.
WccnepoBaHue npoayKToB Ha
HaNUy4me rNoKo3bl.

9.1.4

XuMuyeckuit aHanus npob
NoYBbl

WccnepoBath xummuyeckuii
cocTas Npob NoyBbl

Knaccudukauma noys no sugy u
Ha3HAYEHWI0, UCXOAA U3
XMMWUYECKOro CoCTaBa.
NpeHTudumKkaums npobbl NoYBLI No ee
XMMUYECKOMY COCTaBY, ONMcaHue
BO3MOXHOCTEN ee NPUMEHEHMUS.
Tpe6oBaHMs K KAYECTBY NOYBbI
pa3nnyHOro HasHavyerus. Onucanue
0CoOeHHOCTel UCNONb30BAHMSA NOYB
B 3aBMCUMOCTM OT TUNOB, CNOCOOBI
YNyYlIEeHNUs KayecTBa Noye B
3aBUCUMOCTY OT Ha3HAYEHMS.
06nacTu ucnonb3oBaHus
OpraHu4yeckux ynobpeHuin B
3aBUCUMOCTMN OT KAYECTBEHHOIO
coctaBa. OnucaHme opraHMYeCcKnx
YAOOpeHuit U Ux NpuMeHeHNe B
3aBUCHUMOCTM OT COCTaBa NOYBLI U ee
pa3HOBUAHOCTMU.

06nacTn HazHauyeHMa (NpUMEHeHNs)
NOYBbI, UCXOLA U3 KAYECTBEHHOIO U
KONIMYeCTBEHHOr0 cocTaBa. AHanu3
HOpPMATUBHOM JOKYMeHTauuu. Ponb
HeopraHM4YecKnx BeLLecTB B
KayecTBe MUHEpasbHbIX YA0OPeHuit,

1. Tect no Teme «XMMUYECKUI
COCTaB HEOPraHUYECKUX W
OpraHu4yeckux ynobpeHuiy.

2. 3apaHune «B3aumocBsaA3b
COCTaBa NoYBbI, TUM NOYBLI U €€
Ha3HAYEHUAY.

3. JlabopaTtopHas paboTa (Ha
BbIOOP):

— O6HapyXeHe HeopraHUYecKnx
npumeceit B npobax noysbl;

— Onpepenenune pH BogHo
BbITSXKKW MOYBbI, €8 KMCNOTHOCTU
W WeNoYHOCTH.

0K 01
0K 02
0K 07
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yaydwmtenen noysbl. Coctas
MUHepanbHbIX yLOOPeHUN 1 nx
NpUMEHEHNEe B 3aBUCMMOCTM OT
COCTaBa NOYBbLI U €e PAa3HOBUAHOCTH.
B3aumocBsa3b cocTaBa yaobpeHuii u
WX BIUAHWA HA BEreTaTUBHbIE
CBOMCTBA W NIOLOHOWEHNE
pacteHun.

O6HapyeHne HeopraHM4YecKux
npumeceii B npobax noysbl.
Onpepenenne pH BOgHOM BbITAXKKY
NOYBbI, €8 KUCOTHOCTU U
LWeN0YHOCTH.

9.1.5

WNccnepoBaHune 06beKToB
6uocdeps

WccnepoBath xumuyeckuit
cocTaB 06beKTOB 6UoCthepsl
Ha npumepe NPOAYKTOB
NUTaHUS, BOAbI U NOYBHI

YyeGHo-1cCneaoBaTeNbCKUI NPOEKT
B 06/1aCTU UCCNefoBaHNA 00bEKTOB
6nocdepsbl. 0630p TEM yyebHO-
NCCNeA0BaTENbCKUX MPOEKTOB.
AnropuTtm BbIMONHEHUA NPOEKTA.
OnpegeneHue npobnemsl
nccnenoBaHus. MeTtonbl NouUcKa,
aHanu3a u 06paboTku nHhopmaLmm
0 NPOEeKTe B Pa3NINYHbIX UCTOYHUKAX.
060CHOBaHMeE aKTyanbHOCTH.
BbisiBneHue npobnemsi
nccnepoBanus. Boibop 06beKTOB 1
MeTO/0B UCCNEA0BaHMS.
[TocTaHOBKa Lenen 1 3agay
nccneposanus. OnpepenetHue
3TanoB M COCTaBNEHME NNaHa
nccnepoBaHus.

WccnepoBaHue npeanoxeHHOro

Y4yebHO-nCCnenoBaTeNbCKUM
NPOEKT B 0611aCTU UCCNef0BaHUSA
006beKTOB 6MOCHEpHI.
Bo3MOXHble TeMbl NPOEKTOB:

1. ccnepoBaHnue cocTtaBa
MUHEpaNbHOW BOAbI U
peKoMeHAaLum no ee
MCNONb30BAHUIO.

2. WiccnepoBanue paspylatolero
AEeNCTBUA NPUPOLHON BOAbI HA
CTPOUTENbHbIE MATEPUANbI.

3. CocTaBneHue npoekTa
LUBeTHMKa/oropona/cana B
3aBMCMMOCTM OT COCTaBA
NpoaHann3MpoBaHHbLIX NOYB.

4. CoctaBneHue
c6anaHCMpoOBaHHOTrO MEHIO Ha
[ieHb (Hepenio) B 3aBUCMMOCTY OT

0K 01
0K 02
OK 04
0K 07
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00beKTa Ha KUCIOTHOCTb, COAlePKAHUA XMMUYECKUX MAKPO
WeNOYHOCTb, XMMUYECKUIN COCTaB ¥ MUKPO3JIEMEHTOB B MPOAYKTAX
(3arpA3HuTENM, MAKpO- K nUTaHMA.
MUKpo3nemeHThl). 06paboTka 5. MiccnepoBaHme KavecTsa
pe3ynbTaToB uccnefoBaHus. OueHKa [MUTbeBOI BOAbI.
KauecTBa uUccnesyemoro obbekTa 6. Nccneposarue npob
NCXOLSA U3 pe3ysibTaToB BOZONPOBOAHOM BOAbI HA
XMMUYECKOro aHanmsa. npesMeT YCTPAHEHUSA KECTKOCTH.
OcdopmneHune pe3ynbTaToB NPOEKTa B|7. YCTPAHEHME KECTKOCTM BOAbI B
COOTBETCTBMU C 3aaHHbIMM CeNbCKOXO035NCTBEHHOI
TpeboBaHUAMM. 3aWMTa NPOEKTA. AEeATENbHOCTH.
Pasgen 9.2. Mccneposakme u WHTepnpetnpoBathb 3awuTa yyebHo-
9.2 |xumuyeckuii aHanu3 XUMMYeCK1e npoLecchl U uccnepnoBaTenbCKOro npoekTa
06LeKToB TexHocthepsl SIBNeHUs B TexHocdepe
9.2.1 |OcHoBbl N1aboOpPaTOPHOI BbINONHATL NOAHbIA LUKN JlabopatopHas nocyaa u 1. JlabopaTtopHas paboTa 0K 01

NPaKTUKK B
npodeccroHanbHbIx
nabopartopusx

3KCNEepPUMEHTAIbHOTO
UCCnefoBaHus C
cobnogeHnem npasun
6e3onacHoro obpalieHus ¢
BeL|ecTBaMu 1 N1abopaTopHbIM
o6opyaoBaHueM

XUMUYeckue peakTuebl. OCHOBHbIE
nabopaTtopHble onepauum.
JlabopatopHoe o6opyaoBaHue.
TexHnKa 6e30MacHOCTM M NpaBuna
paboTbl (noBefeHus) B
nabopatopuu. BeinonHeHne TUNOBbLIX
pacyeToB Mo TEMATHKe
3KcnepumeHTa (BbIXO[ NPOAYKTA
peaKuum, Macca HaBecku, 0obeM
pactBopuTens). 06paboTka AaHHbIX,
aHann3 1 OLeHKa UX JOCTOBEPHOCTM
(BbIYMCNEHME CPELHErO 3HAYEHUS
3KCNepUMEHTaNbHbIX AaHHbIX,
norpewHocty). MNpepcraeneque B
pasnuyHoi hopme pe3ynbTaToB

«0cHoBbl NabopaTopHOI
NPaKTUKKU».

2. TunoBsble pacyeTbl N0 TemaTuke
3KCnepuMeHTa.

3. 3apaun Ha BblunCNeHMne
CpefHero 3HayeHus
3KCNepUMEHTaNbHbIX AaHHBIX,
NOrpeLHoCTy.

4. MpepcTaBneHne pe3ynbTaTos
3KCNepuMeHTa B pasinyHomn
dopme (Tabnuua, rpaduk, otyer,
[lOKNap, npeseHTauus).
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3KcnepumeHTa (Tabnuua, rpaduk,
OTYeT, LOKNag, Npe3eHTaLus).
9.2.2 |XMMUYecKkuin aHann3 npob NcecnepoBaTh XMMUYECKUIA HasHayeHune TexHMYecKon BOabl. 1. 3apaun Ha onpepeneHue 0K 01
TEXHWUYECKOI BOAbI COCTaB Npob TeXHUYECKO TpeboBaHUs K TEXHUYECKON BOJIE NO |METaNI0B, HEOPraHUYeCKnX 0K 02
BOAb rpynnam notpebneHus. Kayectso aHMOHOB U OPraHUYecKnx 0K 07

TEXHUYECKOMN BOAbl Pa3HbIX BUAOB.
XUMUYECKUn aHanm3 u
NPOU3BOACTBEHHbIA KOHTPOb
COCTaBa TEXHUYECKOW BOfbI.
CywHocTb MmeTofa TUTPOBAHMA.
AHann3 TexHMYyecKom BOAbl HA
eCTKOCTb W Apyrue nokasarenu.
KncnoTtHoCTb U WWENOYHOCTb BOJbI.
OnpepeneHue obuieit 1 cBO6OAHOI
WeNnoYHOCTU (KUCAOTHOCTM)
MEeTOLOM TUTPOBaHMA. pH cpenbl 1
MeToAbl ee onpeaeneHusa. JecTkocTb
BOJbl M METOAbI €€ onpefeneHus.
Cnoco6bl BbIpaXXeHUs KOHLEHTpALMK
pacTBOPOB: MAaccoBasa fons
PacTBOPEHHOTrO BeLLeCTBa, MOASIPHAA
U MONANbHAA KOHLEeHTpauuu. Tutp
pacTBopa. Pacuert KoHuUeHTpauui
3arpA3HAIWMNX BELECTB U UX
CpaBHEHME C NpefeNibHO
[ONYCTUMBbIMU KOHLEHTPALMAMK
(NAK).

WNccnepoBaHne XMMUYeCcKoro
coctaBa npob Boabl. Onpenenexue

BELLeCTB B TEXHUYECKON BOAE
Pa3HOro HaszHayeHwus.

2. [IpaKTUKO-OPMEHTUPOBAHHbIE
TeOpeTUYecKne 3afaHuns Ha
COCTaB BOAbI M CNOCOOLI
BblpaXXeHUsA KOHLEHTpaLUn u
nepecyeT KOHUeHTpaumii (c
MCNonb30BaHMEM HOPMATUBHbIX
[LOKYMEHTOB).

3. 3apaHune «XMMUYecKuit coctaB
TEXHWYECKOM BOAbI, TUM BOAbI 1
cnocobbl ee npumeHeHUs» (c
MCNonb30BaHMEM HOPMATUBHbIX
[LOKYMEHTOB)-

4. JTabopaTtopHas pa6oTta (Ha
BbIOOP):

— Onpepenexune xnopuaos
METOJ0M TUTPOBAHUA B
TeXHWYECKOW BOAE;

— Onpepenexune XecTKoCTU
TEXHWYECKOM BOAbI METOAOM
TUTPOBAHMS.
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XNOPUL0B METOLOM TUTPOBAHUSA B
TexHuyeckon Boge. OnpepeneHue
XN0PUA-NOHOB METOAOM
apreHToMeTpum ¢ GUKCMpPOBaHUEM
KOHLa TUTpoBaHusA no metofy Mopa
(ocagutenbHoe TUTPOBaHMe).
OnpepeneHune XecTKocTy
TEXHUYECKON BOAbI METOLOM
TUTPOBAHMA.
KomnnekcoHomeTpuyeckoe
onpegeneHune XecTkocTn (Cymmbl
WOHOB KaNnbLMA U MarHus) B cpege
aMMOHMItHO-aMMUayHoro 6ychepHoro
pacteopa (pH 9-10) no
06pa3oBaHuio ¢ TpuioHoM b
ManoANCCOLMUPOBAHHBIX
KOMMNEKCHbIX CO@AUHEHNIA.

9.2.3

XUMUYECKUIA KOHTPONb
KayecTBa BO3Ayxa

WccnepoBaTtb coaepxaHue
YrNEKNCNOro ra3a B BO3ayxe

XuMunyeckuin coctas atMochepHoro
BO3/lyXa, BO3[yxa paboyeil 30Hbl.
BpepaHbie BewecTa u npumecu B
BO34YX€ XWUbIX NOMELEHWNNA, B
BO3ayxe paboyeit 30Hbl.
HopmaTuBHbIE JOKYMEHTI.
[MocnepcTBust BO3AENCTBUA BBICOKOM
KOHLLeHTpAL MK yrneKncnoro rasa Ha
opraHu3m yenoseka. Meponpuartus
MO CHUXEHUIO YPOBHSA
3arpsA3HEHHOCTH BO3JyXa
uccnenyemMomn KOMHaTbl.
[MrueHnyeckas oLeHKa CTeneHu
3arpsA3HeHNA BO3Ayxa NOMELEHUS

1. Tect no Teme «XMMUYECKUI
COCTaB aTMOC(epHOro Bo3ayxa v
BO34yXa paboyeit 30HbI».

2. MpaKTUKO-OpPUEHTUPOBAHHbIE
3a/1aHNA HAa XMMUYECKUIA aHanu3
COCTaBa BO3fyXxa.

3. NlabopaTopHas paboTta
«0Onpegenexue cogepaHus
YrNEeKUCNoro rasa B BO3gyxe
NOMELLEHNA IKCMPECC-METOLOMY.

0K 01
0K 02
0K 07
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Moaynb / Paspgen / Tema

Pe3ynbTat 06yyeHus

CopepxaHue Tembl

OueHOYHble MEepONpPUATUSA

OK

Ha OCHOBE COMOCTAaBJ/IEHU#A
KOHLEHTpaLmMmn oMoKcuaa yrnepoaa c
COOTBETCTBYIOWMUM FUrUEHNYECKUM
HOpMaTUBOM.

WNccnepoBaHue npob Bo3ayxa
paboueit 30Hbl. Onpeaenexme
COAepKaHua yrnekncnoro rasa B
BO3JyXe NOMelLleHNA IKcnpecc-
metogom. CoctaBneHne ypaBHeHUs
XUMUYECKON peaKkLmm, nexalien B
OCHOBE [1aHHOT0 UCCNenoBaHUs.
NHTepnpeTauua pe3ynbTaToB
3KCNepuMmeHTa.

9.2.4

XuMuYeckunii aHanus npob
MaTepuanos CTPOUTENbHO-
pecTaBpaLOHHOM
JeATeNbHOCTU U An3aiHa

WNccnepoBaTh npobbl
MaTepuanos CTPOUTENbHO-
pecTaBpaLOHHOM
JeATeNbHOCTU U An3aiHa

Knaccudukaumna matepuanos,
MCNONb3YEMbIX B CTPOUTENIbHO-
pecTaBpaLMOHHON AeATENbHOCTU N0
COCTaBY, UX Ha3HaYeHMe W
npuMeHeHune. XMMUYECKUiA aHanm3
MaTepuanos CTPOUTENbHO-
pecTaBpaLWOHHO NeATENbHOCTU W
An3ainHa. XMMUYECKUn cocTaB
MUTMEHTOB, KpacuTeNen, BAXYLLUX
CMecei, 0COBEHHOCTM UX CBOMCTB U1
npumMeHeHUsa B NpodecCMoHaNbHoOM
pesTenbHocTu. Bewectsa,
“Cnonb3yemble B KayecTse
MUTMEHTOB U CBA3YIOLMX
maTepuanos. ctopuyeckas
cnpaBka. CoBpeMeHHble MaTepuansl.
KauecTBeHHbIN U KONUYECTBEHHbIN
cocTaB Npo6 MaTepuanos

1. NMpaKTUKO-OPUEHTUPOBAHHbIE
3aiaHusa No XMMUYECKOMY
aHanu3y npob matepuanos
CTPOUTE/IbHO-PECTaBPaLMOHHOM
[eATeNbHOCTU U in3aiiHa.

2. JlabopatopHas paboTa (Ha
BbIOOP):

- N3roTtoBnexue kpacok (nog6op
MUTMEHTOB M CBA3bIBAKOILUX
BeLWecTs);

— WccnepoBaHue cBoncTB
BSXKYLLMX BeLleCcTB Ha Npumepe
runca.

0K 01
0K 02
0K 07
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Moaynb / Paspgen / Tema

Pe3ynbTat 06yyeHus

CopepxaHue Tembl

OueHOYHble MEepONpPUATUSA

OK

CTPOUTENbHO-PECTaBPALMOHHO
LEeATeNbHOCTU M An3aiHa.
Knaccudukauma Kkpacok no
VKPbIBUCTOCTH, NPO3PAYHOCTU B
3aBUCMMOCTM OT UCNOJIb3YEMbIX
MUTMEHTOB U CBA3YIOLMX BELLECTB.
Onpepenexune coctaBa Kpacok Ha
COAepKaHne MUKpPO W
Makpo3nemeHToB. NccnepoBaHue
MaTepuanoB CTPOUTENIbHO-
pecTaBpaLUOHHON feATeNbHOCTH U1
Au3anHa. 3rotoBneHune Kpacok
(nof60p NUrMEHTOB M CBA3bIBAOLMX
BewecTs). NccnegoBaHune
NPUPOLHbLIX MUHEPANOB, NONYyYEHMe
MUTMEHTOB MyTEM XUMUYECKUX
peakuuii, onpegeneHune CBA3YIOLWNX
maTepuanos. NHTepnpeTtayus
pe3ynbTaToB B BUAE CPaBHEHUA
VKPbIBUCTOCTU M NPO3PAYHOCTM
NONYYEHHbIX KPACOK NyTeMm
HAHECEHUs UX Ha TUCT bymaru.
WccnepoBaHue CBOMCTB BAXYLMUX
BeLLecTB Ha Npumepe runca.
Onpenenexune ckopocTy
CXBaTbIBAHMA NPUPOLHOrO
cTpouTenbHoro runca. ®akropsl,
ycKopsiolme n 3amegnsiowue
CXBaTblBaHME MPUPOLHOrO runca.
lMncosoe TecTo,Temnepartypa ero
3acTbiBaHnA. CpaBHeHWe CKOpoCTH

64




Ne Moaynb / Paspgen / Tema Pe3ynbTat 06yyeHus CopepxaHue Tembl OueHoYHble MeponpHUATUA OK
CXBaTbIBAHMA NPUPOAHOTO U
CTPOUTENbHOrO rUNCca, onpegeneHune
(haKTOpOB, BAUAIOLMNX HA CKOPOCTb
CXBATbIBAHMA CTPOUTENBLHOTO FMUNCa,
onpegeneHue TemnepaTypbl
3aCTbIBAHMA TMNCOBOrO TecTa.
9.2.5 [WccnepoBaHue 06beKToOB NcecnepoBaTh XMMUYECKUIA YyebHo-uccnenoBaTenbCkUit NpoekT |YyebHO-Mccnen0BaTeNnbCKui 0K 01
TexHocdepbl cocTaB 00bEKTOB TexHOChepbl |B 061aCTW nccneaoBaHns 00bEKTOB |NpoekT B obnactu uccneposanus [OK 02
Ha NpUMepe TeXHUYECKOM TexHocthepbl. 0630p TeM yyebHo- 00BbEKTOB TeXHOCheEpI. OK 04
BOAbI U MaTepuanos MCCNeAoBaTENbCKUX NPOEKTOB. Bo3MOXHble TeMbl MPOEKTOB: 0K 07

CTPOUTENbHO-
pecTaBpaLUOHHON
JeATeNbHOCTU U An3aiHa

AnropuTm BbINOSIHEHUSA NPOEKTA.
OnpegeneHue npobnemsl
nccnenoBaHus. Metonbl Noucka,
aHanu3a 1 06paboTku MHbopmaLmuu
0 NPOeKTe B Pa3NINYHbIX MCTOYHUKAX.
060CHOBaHMeE aKTyanbHOCTH.
BbisiBneHue npobnemsi
nccnenoBaHus. Boibop 06beKTOB 1
MeTO/I0B UCCNEA0BaHMS.
[TocTaHOBKa Lenen 1 3agay
uccnegosaHua. OnpegeneHue
NpoayKTa UCCNeaoBaHus.
OnpepeneHue 3TanoB ¥ cOCTaBleHMe
nnaHa uccnefoBaHus.
WccnepoBaHue npeanoXeHHOro
00beKTa Ha KUCIOTHOCTb,
LWEeNOYHOCTb, XMMUYECKUI COCTAB
(3arpsA3HMTENN, MAKPO- U
MUKpOo3nemeHThl). 06paboTka
pe3ynbTaToB uccneaoBaHus. OueHka
KayecTBa Uccnefyemoro oobekTa

1. KoHTponb KayecTBa
TEXHWYECKON BOAbI Pa3HbIX
BUJ,0B B COOTBETCTBUM C
meTtoaukamu no MOCT.

2. Co3paHune f[eKopaTuBHOI
WTYKATYPKK.

3. [IUrMeHThl B U3aeNusx n3
cTekna.

4. WccnegoBaHue paspyluaolwero
AEACTBUA BOAbI HA CTPOUTENIbHbIE
matepuansl.

5. OueHKa coCcTosAHNUA BO3LyXa
paboyeit 30HbI cneyuanucTa
(TexHonora, cTpouTens U T.M., C
yyeTom obnactu
npocdeccroHanbHoi
[eATEeNbHOCTN) B COOTBETCTBUM C
HOPMATUBHbLIMU JOKYMEHTAMMU.

65




Moaynb / Paspgen / Tema

Pe3ynbTat 06yyeHus

CopepxaHue Tembl

OueHOYHble MEepONpPUATUSA

OK

NCXOLA U3 pe3ynbTaToB
XMMUYECKOro aHanu3a.

OcdopmneHune pe3ynbTaToB NpPOEKTa B
COOTBETCTBMU C 3aAaHHbIMY
TpeboBaHUAMMK. 3aLWmMTa NPoOEKTA.
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MnaHupyemble pe3ynbTaThl 0CBOEHMA 06We06pa3oBaTensHON aucuunauHbl B cootsetcteumn ¢ ®roC CMNo v Ha ocHose ®IOC COO

MpunoxeHune 2

Kop v HaumeHoBaHue
thopmupyembix
KOMneTeHL U

MnaHupyembie pe3yabTaThl 0CBOEHWA AUCLUNAMUHDI

06wme’

OucunnannapHbie

0K 01. Bbibupatb
Cnocobbl peleHuns
3apay
npodeccroHanbHom
AeATeNbHOCTH
NPUMEHUTENBHO K
Pa3NNYHbIM
KOHTEKCTaM

B yacTn TpyaoBOro BOCNUTaHMUA:

- TOTOBHOCTb K TpYAY, OCO3HaHMe LEHHOCTW MacTepCTBa,
TpygLoniobue;

- TOTOBHOCTb K aKTUBHOI [€ATENbHOCTU TEXHONOrNYECKON U
CoOUManbHoOi HanpaBneHHOCTU, CMNOCOOGHOCTb WHULMWUPOBATb,

NNAaHMPOBATb M CAMOCTOATENbHO  BBIMOMHATL  TaKyio
AeATeNbHOCTD;
- WHTepec K pa3inyHbiM  cdepam npodeccMoHanbHo
AEeATEeNbHOCTY,

OBnapeHue yHUBepCaNbHbIMU YYyeOHbLIMM MO3HABaATENbHLIMMU
LeACTBUAMM:

a) 6a3oBble norMyeckme feincTema:

- camocToaTenbHo GopmynupoBatb U
npobneMmy, paccMaTpMBaTb e BCECTOPOHHE;
- YCTaHaBNMBaTb CYLECTBEHHbIA NPU3HAK WA OCHOBAHMA [
CPaBHEHWs, Knaccudukaumm n 06o6ueHuns;

- onpeaensaTb UEeNM [eaTenbHOCTW, 3aAaBaTb NapameTpbl U
KPUTEPUM UX LOCTUKEHUS;

- BbIfIBNATb  3aKOHOMEPHOCTM ¥
paccMaTpuBaEMbIX ABNEHUSAX;

- BHOCUTb  KOPPEKTUBbI B
COOTBETCTBME  pPE3y/bTaTOB
nocneacTBuin feaTenbHOCTU;

aKTyann3npoBaThb

npotneopeyunsa B

0EeATEJIbHOCTb,
uenam, OLUEeHUBAaTb

OLEHMBATb
PUCKU

- B/lajeTb CUCTEMON XMMUYECKUX 3HAHWIN, KOTOpas
BK/IlOYAeT: OCHOBOMONarawwme MNOHATUA (XUMUYECKUN
3/IEMEHT, aToM, 3/IeKTPOHHas 0b6onoyka atoma, s-, p-, d-
3/IeKTPOHHbIE  OpOUTanM  aToMOB, MOH, MOJIeKyna,
BaNEHTHOCTb, 3/1eKTPOOTPULLATENBHOCTb, cTeneHb
OKWUCNEeHUs, XMMUYECKasa CBA3b, MOJb, MONPHAA Macca,
MONSIPHbIA 00bEM, YrNepofHbIi ckenet, PyHKLMOHaNbHAA
rpynna, pagukan, u3omepus, U30Mepbl, TOMONOrNYECKUN
pag, TOMOMOrW,  yrNeBOLOPOAbl,  KUCAOpPOA- W
asoTcofepxaliue CoeanHeHuns, 6UONOrMYECKN aKTUBHbIE
BewecTBa (YrneBofbl, Xupbl, 6€nKku), MOHOMEp, NONUMEP,
CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNAPHbIe COeAUHEHUSA,
KpUCTaNAnYecKas pelleTka, TUNbl XMMUYECKUX peakuui
(oKMCNUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- "
3HAOTEPMUYECKME, peaKuun MOHHOro obMeHa), pacTeop,
ANEKTPONUTLI,  HEINEKTPOAUTLI,  INEKTPOAUTUYECKAS
AMccouMaLmna, OKUCNUTENb, BOCCTAHOBUTENb, CKOPOCTb
XMMWUYECKON peakLnm, XMMU4YecKkoe paBHOBECUE), TEOPUM
W 3aKOHbl (TEOpPUA XMMUYECKOTrO CTPOEHUA OpPraHnyecKux
Bewects A.M. bytnepoBa, Teopus 3NeKTPOAUTUYECKON
auccoumauuu, nepuogmnyeckuin 3akoH [.M. Menpgeneesa,
3aKOH COXpaHeHus Macchl), 3aKOHOMEpPHOCTH,

* YKa3bIBAIOTCA IMYHOCTHbIE U MeTanpeaMeTHble pe3yibtatsl 3 ®rOC COO (B nocnepHel pesakuuu ot 12.08.2022) B otrnaronsHoit hopme, hopmupyembie 06LeobpasoBaTenbHOIl

AUCUMNAVNHON

4 ﬂMCLLMHﬂMHaprIe (I'Ipep,METHble) pe3ynbTaTbl YKa3blBAKOTCA B COOTBETCTBUU C METOAMKOVI npenogaBaHua AUCUUNINHDI
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- pPa3BMBaATb KPEATUBHOE MbllIEHME NPU PELIEHUUN HUSHEHHBIX
npobnem

6) 6a3oBble UccnepoBaTeNbCKUE AENCTBUA:

- BNaJeTb HaBblKaMK y4yeOHO-UCCNEeA0BaATENbCKON U NPOEKTHOM
[eATeNbHOCTU, HaBbIKaMM pa3pelleHuns npobnem;

- BbIAIBNATb NPUYMHHO-CNEAICTBEHHbIE CBA3W W aKTyanMU3nUpoBaTh
3ajauy, BbIIBUTaTb FMMOTE3Y €€ PELIEHUSs, HAXO4UTb APryMEHTHI
[Ns 0Ka3aTeNbCTBa CBOMX YTBEPXKAEHMI, 3aaBaTb NapameTpsi
N KpUTEPUM peLleHus;

- aHanu3upoBaTb MOJIYYEHHbIE B XO[E PpElIeHUs 3ajauu
pe3ynbTathl, KPUTUYECKU OLEHMBATb UX [AOCTOBEPHOCTb,
NPOrHO3MPOBaTh U3MEHEHWE B HOBbIX YCIIOBUSAX;

- YMETb NEPEHOCUTb 3HAHUS B NO3HABATE/bHYIO U MPAKTUYECKYIO
061aCTH XKU3HELeATeNbHOCTH;

- yYMeTb WHTErpupoBaTb 3HAHMA U3 Pa3HbIX MNpPEAMETHbIX
obnacreit;

- BbIABUraTh HOBblE MAEW, Npeanaratb OPUrMHaNbHbIE NOAXOAbI
U pelleHns;

- CMOCOBHOCTH UX UCNOJIb30BAHMA B NO3HABATENbHOI U
COLMANbHOI NPaKTUKe

CUMBONIMYECKMA  A3bIK  XUMUKM,  aKTonornyeckue
CBEAEHWS O CBOWCTBAX, COCTaBe, MOJNyYeHUU U
6e3onacHom MCMONb30BaHUM BaXKHEMWMX

HEOPraHMYeCKUX M OPraHUYecKUx BeLecTB B ObITY K
NPaKTUYECKOW [eATeNbHOCTH YeN0BeKa;

- YMeTb BbIABATb XapaKTepHble NPU3HAKM U B3aUMOCBA3b
W3YYEHHbIX MOHATUN, NPUMEHATb COOTBETCTBYOLME
MOHATMA MpPU  ONUCAHWM  CTPOEHMS W CBOICTB
HEOpraHWYyeCKMXx W OpraHWYyecKux BewectB MW UX
npeBpaweHunii; BbIABAATb B3aMMOCBA3b  XMMUYECKUX
3HAHUN C NOHATUAMWU U NpenCTaBAEHUAMU  APYrux
eCTeCTBEHHOHAY4YHbIX MPEAMETOB;

- yMeTb UCMNONb30BaTb HAMMEHOBAHUS XUMUYECKUX
COeAMHEHUI MeXAYHAapO4HOro colo3a TeopeTuyeckoi u
NPUKNAZHOW  XMMUM WM TPUBMANbHbIE  HA3BaHMA
BaKHEWWMNX BewwecTB (3TUNeH, aueTuneH, TULEepUH,
tdeHon, dopmanbaerui, YKCYCHas KWUCNOTa, [ULMH,
yrapHblii ra3, yrnekucnblil ras, aMMuak, ralieHas u3BecTb,
HeralweHas U3BeCTb, NUTbEBAs COAA U APYruX), COCTaBAATD
(hopMyNbl HEOPraHMYeCKUX U OPraHUYecKUX BELLECTB,
YPaBHEHUS XUMUYECKUX PeaKuuil, 0OBACHATb UX CMbICH;
NOATBEPXKAATb XapaKTepHble XWUMUYecKuMe CBOWCTBA
BelecTB  COOTBETCTBYIOLWMMKU  IKCMEPUMEHTaMU U
3aNUCAMU YPAaBHEHUIN XUMUYECKUX PeaKLnit;

- yMeTb YCTaHaBAMBATb NPUHALNEKHOCTb W3YYEHHbIX
HEOpraHWYyeCcKMx M OpraHUYeckux  BewecTB K
onpefeneHHbIM Knaccam W rpynnam  COeAUHEHMUI,
XapaKkTepu3oBatb WX COCTaB W BaXHelwwue CBOMCTBA;
onpefenatb BUAbl XMMUYECKUX CBsizeit (KOBaNeHTHas,
WOHHas, MeTannnyeckas, BOLOPOAHAA), TNbI
KPMCTaNNM4YecKux peLleTok BewecTs; KnaccupuumposaTb
XMMUYeCKne peakumuu;

- chopmMupoBaTh NpPeACcTaBNeHUs: O MaTepuanbHOM
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€AMHCTBE MUPA, 3aKOHOMEPHOCTAX W MO3HABAEMOCTM
AABNEHWI NPUPOJbI; O MecTe U 3HaYeHUU XUMUMN B CUCTEME
eCTeCTBEHHbIX Hayk M ee ponu B obecneyeHuu
yCTOMYMBOTO Pa3BUTUA YeNOBeYeCcTBa: B peLIeHUM
npobnemM 3KONOrMYECKON, IHEPreTUYecKoi W MuWeBoW
6e30MacHOCTM, B Pa3BUTUN MEAULMUHBI, CO3AAHUN HOBbIX
MaTepu1anoB, HOBbIX UCTOYHUKOB IHEPrUM, B 0OECNeYeHnm
paLMYOHaNbHOrO NPUPOAONONb30BaAHMSA, B HOPMUPOBAHMY
MWPOBO33pEHMA W 00LLei KynbTypbl YENOBEKA, @ TaKxke
3KONOrnYyeckn 0OOCHOBAHHOTO OTHOLWEHMA K CBOEMy
3,0pOBbIO M NPUPOLHON cpefe;

- BNAfETb CUCTEMOW XMMMYECKUX 3HAHWW, KOTOpas
BK/I0YAET: OCHOBOMNOAraloLme noHATUA (LONONHUTENBHO
K cucTeMe TMOHATMII 6a30BOro yYpPOBHA) - M30TOMbI,
OCHOBHOE ¥  BO30YXAEHHOE  COCTOSHWE  aToMa,
rnoépuansaums aToMHbIX opbuTaneir, xummuyeckas cssp ("
G "y ", KkpaTHble CBA3M), MONAPHAA KOHLEHTPALMS,
CTPYKTYypHas  ¢opmyna, u3omepus  (CTpPYKTypHas,
reomeTpuyeckas (umc-TpaHc-uzomepus), TMNbI
XMMUYECKUX peaKLmii (romo- u reTeporeHHble, 06paTumble
M HeobpaTuMble), pacTBOpbl (MCTUHHbIE, AUCMEpPCHble
CUCTEMbI), KPUCTANNOrmMppathl, CTENeHb AUCCcouMaLuu,
3NEKTPONN3, KPEKUHT, PUPOPMUHT); TEOPUM U 3aAKOHbI,
3aKOHOMEPHOCTU, MMPOBO33PEHYECKNE 3HAHUS, Nexalyme
B OCHOBE MOHMMAHWUA MNPUYUHHOCTM W CUCTEMHOCTU
XUMUYECKUX ABNEHWUW, COBPEMEHHbIE NpefCTaBAEHUA O
CTPOEHMU BeLeCTBA HA AaATOMHOM, MONEKYNAPHOM U
HAaAAMONEKYNAPHOM  YPOBHAX;  NpPeACTaBleHUA O
MeXaHM3MaX XUMUYECKUX peaKLui, TEpMOAUHAMUYECKUX
M KMHETUYECKUX 3aKOHOMEPHOCTAX MX NpOTEeKaHWs, O
XMMUYECKOM  PaBHOBECUM,  JUCMEPCHbIX  CUCTEMAX,
(haKToNOrMyeckme CcBefeHUs O CBOWCTBAX, COCTaBe,
noslyYeHnnm 1 6e30macHOM WMCMONb30BAHUM BaXKHEMIWMX
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HEOPraHMYeCcKUX M OpraHUYecKux BeLECTB B ObITy W
NPaKTUYECKOW [eATeNbHOCTH YeNOBEeKa; 00WMX HayYHbIX
NPUHLMNAX XMMUYECKOro npousBoacTea (Ha npumepe
NPOM3BOLCTBA CEPHOW KUCNOTbl, amMuaka, MeTaHona,
nepepaboTku HedTH);

- YyMeTb NPOBOAMTL pacyeTbl N0 XMMUYECKUM hOopMyNam u
YPaBHEHUAM XUMUYECKUX peaKkLWn C MCNonb30BaHMEM
bu3nyecknx BennynH (Macchl, 06beMa razos, KOMYeCTBa
BelecTBa), XapaKTepu3yioLmx BelwecTBa c
KONIMYECTBEHHOW CTOPOHbI: pacyeTbl MO HAXOXAEHMWI0
XMMUYECKON opMynbl  BelecTBa; pacyeTbl  Macchl
(06beMa, KONMYeCTBA BEWECTBA) NPOAYKTA PeaKLuu, eciu
O4HO M3 UCXOAHbIX BelWecTB AAHO B BMAe pacTBopa C
onpefesieHHOW  MaccoBoM  [ofen  PacTBOPEHHOro
BELLECTBA UM JAHO B U30ObITKe (MMEET NPUMEeCH); pacyeThl
MaccoBoW WM O0OBEMHOW [0AM BbIXOAA NPOAYKTA
peakuuu; pacuyeTol TennoBoro 3ddekra peakuun,
006bEMHbIX OTHOLIEHWII ra30B;

- YMETb BbIABNATH XapaKTepHble MPU3HaKM 1 B3aUMOCBSA3b
W3YYEHHbIX TMOHATUWA, NPUMEHATb COOTBETCTBYIOLIME
MOHATUA  NMpPU  OMUCAHWUM  CTPOEHMA U  CBOWCTB
HEOpPraHM4YeCKUX U OpraHUMYeckUx BeWecTB MW  UX
npeBpalleHnii; BbIABNATL B3aUMOCBA3b  XUMUYECKUX
3HAHUWA C MOHATUAMM U NPeLACTaBNEHUAMU  ApPYrux
npeLMeToB Ans 0Gofee OCO3HAHHOrO MOHUMAHUA U
0OBACHEHWS CYLHOCTU MATEpPUANbHOTO €AMHCTBA MUPa;
NCNONb30BaTb CUCTEMHblE XUMUYECKMe 3HaHMA Ans
OOBbACHEHWS M NPOrHO3MPOBAHUSA SBJEHUW, UMEKWMX
eCTEeCTBEHHOHAYYHYIO MPUPOAY;

- yMeTb UCNONb30BaTb HAMMEHOBAHUA XUMUYECKUX
COeAVMHEHUIN MeX[yHapOAHOro Col3a TeopeTUyecKon u
NPUKNAAHON XUMUM U TPUBMANbHbIE HA3BaHUS BeLLECTB,
OTHOCAIMXCA K WM3YYEHHbIM KNaccam OpraHuyeckux u
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HeopraHnyecKunx CoeMHeHUN; “cnonb3oBaThb
XUMUYECKYI0 CUMBOAUKY [/18 COCTaBneHus Qopmyn
HEeOpraHMyYyecKunx BeLLecTs, MONEKYIAPHbLIX U CTPYKTYPHbLIX
(pa3BepHyYTbIX, COKPAWEHHbIX U CKeNeTHbIX) topmyn
OpraHuMyecKkuMx  BellecTB;  COCTaBAATb  ypaBHEHUA
XUMUYECKUX peaKkuuid W pacKpbiBaTb WX CYLWHOCTb:
OKUCAUTENbHO-BOCCTAHOBUTENbHbIX peakummn
NOCpPefCTBOM COCTABNIEHUS 3NEKTPOHHOrO GanaHca 3Tux
peakumnii; peakunit MIOHHOTO 0OMeHa NyTeM COCTaBNEHUS
UX NOMHBIX U COKPALLEHHbIX MOHHBIX YPABHEHUI; peaKLuuit
FMAPONM3a,  peakuuini  KomnnekcoobpazoBaHus  (Ha
npumepe TUAPOKCOKOMMNEKCOB LWHKA W anloMUHUA);
NOATBEPX[ATb XapaKTepHble XUMUYECKWe CBOWCTBA
BelecTB  COOTBETCTBYIOLWMMKU  IKCMEPUMEHTaMU U
3anuCAMU ypaBHEHUN XUMUYECKUX PeaKLuii;

- ymeTb KnaccuduuupoBaTb  HEOpPraHuyeckue u
OpraHuyeckume BelecTBa W XUMUYECKUE peakuuu,
CaMOCTOATE/NIbHO BbIOMPATb OCHOBAHWUSA U KpUTEpUU Ans
KnaccuuKaumm UM3yyaemblX XUMUYECKUX OOBLEKTOB;
XapaKTepu3oBaTb COCTaB W BaXHellwwue CBOWCTBA
BELeCTB, NPUHAANeXalWmx K onpefeseHHbIM Kiaccam U
rpynnam coefuHeHwWin (NpocTble BELeCTBa, OKCUABI,
TMAPOKCUAbI, CONMW; YrNeBOAOPOAbl, NpOCTbie 3Pupsl,
CNUPTb, EHONbl, aNnbAeruabl, KeTOHbl, KapOOHOBbIE
KMCNOTbI, CNOXHblE 3(UpPbI, XUPbl, YrNeBOAbl, AMUHbI,
aMUHOKMCNOTLI, 6eNKK); NPUMEHATb 3HAHUA O COCTABE W
CBOWCTBAxX BelWeCTB AN 3KCNepUMeHTanbHON NPOBEPKM
rMnote3 OTHOCUTENIbHO 3aKOHOMEPHOCTEN MpOTeKaHMA
XUMUYECKNX peaKLni n NporHO31poBaHNsA BO3MOXHOCTE!
WX OCYLLECTBIEHUS;

- yMeTb MNOATBEPXAATb HA KOHKPETHbIX npuMepax
XapaKTep 3aBMCMMOCTM PeaKLMOHHOW CnoCOOHOCTH
OpraHMyecKkMx COefMHEeHUN OT KPATHOCTM U Tuna
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koaneHTHoi ceasn ("T " u ""), B3aMMHOrO BAMAHUA
aToMOB W rpynn aTOMOB B MOJieKynax; a TaKxe oT
ocobeHHOCTell peanu3auun  pasNUyHbIX MexaHWU3MOB
NpoTeKaHWA peakuuit;

- yMeTb XapaKTepn3oBaTb 3NEKTPOHHOE CTPOeHMEe aTOMOB
(B OCHOBHOM M BO30YXOEHHOM COCTOSIHUM) U MOHOB
XMMUYECKMX 3neMeHToB 1 - 4 nepnopos Mepuoanyeckoil

cuctembl  O.A. MeHpeneeBa UM uUX  BaNEHTHbIE
BO3MOXHOCTM, wucnoab3ys noHatus "s", "p", "d-
3/IeKTPOHHbIE"  opOuTanK, 3HepreTMYeckue YPOBHU;
00bACHATD  3aKOHOMEPHOCTU  M3MEHEHUA  CBOWCTB

XMMUYECKUX INEMEHTOB U 0Opa3yeMbiX UMW COEAUHEHMWIA
no nepuoaam u rpynnam;

OK 02. Mcnonb3oBatb
COBpPEMEHHbIE
CpencTBa NomcKa,
aHanm3a u
WHTEpnpeTaymu
MHopMaLum U
MHOPMALMOHHbIE
TEXHONOrUM Ans
BbINONIHEHUA 3aay
npogeccnoHanbHoi
LEeATENbHOCTH

B 06nacTu LeHHOCTU Hay4YHOTO NO3HAHMA:

- chOpPMUPOBAHHOCTb MUPOBO33pEHUSA, COOTBETCTBYIOLErO
COBPEMEHHOMY YPOBHIO PA3BUTUA HAyKM W OOLECTBEHHOW
NPaKTUKK, OCHOBAHHOTO Ha AManore KynbTyp, CNOCOOCTBYIOLLENO
0CO3HaHWIO CBOEro MecTa B NONUKYNbTYPHOM MUPE;

- COBEpLIEHCTBOBAHME A3bIKOBOI M YNTATENLCKOW KyAbTYPbI KaK
CPeACTBa B3aMMOAENCTBUA MEXAY NOABMMU U NO3HAHWA MUPA;

- 0CO3HaHWe LEHHOCTU Hay4YHOW [eATeNbHOCTW, FOTOBHOCTb
OCYLWeCTBAATb NPOEKTHYIO U UCCNef0BaTeNbCKYIO LeATeNbHOCTb
WHAWMBUAYANbHO U B rpynne;

OBnapjeHue yHWBepcanbHbIMU Y4yebHbIMM NO3HABATENbHBIMU
LeiCTBUAMMU:

B) paboTa ¢ uHdopmaymei:

- BNafieTb HaBblKaMu nonyyeHns UHGOPMALUN U3 UCTOYHUKOB
pa3HbIX TUNOB, CAMOCTOATENbHO OCYWECTBAATL MOWUCK, aHaNM3,
CUCTEMATM3ALMI0 U WHTepnpeTaunio MHhOpMaLMKU PasiNYHbIX
BUAOB M (DOPM NpeacTaBieHus;

- yMeTb MNNaHMpoBaTb U BLIMOJAHATL XUMUYECKMUiA
3KcnepuMeHT (NpeBpaLieHNs OpraHMYecKMX BELLeCTB Npu
HarpeBaHuK, NoNyYeHne 3TUAEeHa U U3yYeHne ero CBOMCTB,
KayeCTBEHHble peaKuMuM Ha anbAerugbl, Kpaxman,
YKCYCHYIO  KMCNOTy;  feHaTypauus  0GenkoB  npw
HarpeBaHWMW, LBETHble peakuun O6eNnKoB; NPOBOAUTbL
peakunMn MOHHOrO oOMeHa, onpeaenstb CPeAy BOAHbIX
pacTBOpPOB, KayeCTBEHHble peakuuu Ha cynbdart-
KapboHaT- M X/JOPUA-AaHMOHbL, HA KAaTUOH aAMMOHMUSA;
pelwaTb 3KCnepuMeHTaNnbHble 3agayv no Temam "Metannsl"
n "Hemetannel") B COOTBETCTBMM C MpaBMNAMU TEXHUKM
6e3onacHocTM npu obpalleHnM C  BewecTBamu K
nabopaTopHbIM 060pyAoBaHuEM; NpeAcTaBNATb
pe3ynbTaThl XMMUYECKOTO IKCNEepUMeHTa B hopMe 3anucy
yPaBHEHWI1 COOTBETCTBYIOLMX peaKLMii M hOpMyNUPOBaTh
BbIBO/bl Ha OCHOBE 3TUX Pe3yNbTaToB;

- yMeTb aHanM3MpoBaTb XUMUYECKyl MWHGOpMaLMIo,
NoNly4aeMylo U3 pasHbIX UCTOYHUKOB (CPEACTB MacCOBOM
nHdopmaumu, cetb IHTepHeT 1 fpyrue);
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- CO3[aBaTb TEKCTbl B pPa3lnyHbiX opMaTax C Yy4yeTom
Ha3HayeHWs wuHdopMauMM W LeneBoil ayauTopuu, BbiOUpas
onTUManbHyto hopMy NPeACTaBAEHUs U BU3yanu3aLumu;

- OLEHMBaTb AOCTOBEPHOCTb, NETMTUMHOCTL MHGOPMaLUK, ee
COOTBETCTBME NPABOBbLIM M MOPANIbHO-3TUYECKUM HOpPMaM;

- ncnonb3oBaTh cpeacTea MHGOPMALMOHHBIX "
KOMMYHWUKALMOHHbIX TEXHONOTUIA B PEWEHUM KOTHUTUBHbIX,
KOMMYHMKATUBHbIX U OPraHM3aLMOHHbIX 3a[a4 C COOofeHNEM
TpebOBaHMIt 3IPrOHOMUKM, TEXHUKW 6E30MaCHOCTH, TUTUEHDI,
pecypcocbepeXeHns, NpaBOBbIX W 3TUYECKUX HOPM, HOPM
nHdopMaLMOHHOI Be3onacHoCTH;

- BNafieTb HAaBbIKaMK PaCno3HaBaHMA U 3aWMUTLI MHDOPMaLMK,
NHGOpMaLMOHHON 6e30MaCHOCTM IMYHOCTH;

- BNajeTb OCHOBHbIMM METOAAMW HAyYyHOro MO3HAHMA
BEWeECTB M  XUMUYECKUX sABNeHuit  (HabniogeHue,
N3MepeHUe, IKCNEPUMEHT, MOLENNPOBAHUE);

- yMEeTb NPOBOAUTbL PACcYeThl MO XMMUYECKUM hopMynam U
YPaBHEHUAM XMMUYECKUX peaKkuuii C UCnonb30BaHMEM
(U3NYECKUX BENMYMH, XapaKTepU3YLMX BelecTBa C
KONMYECTBEHHOW CTOPOHbI: Macchl, 06beMa (HOpManbHble
yCNoBUA) ra3oB, KOAMYECTBA BELLECTBA; MCMOJb30BaTh
CUCTEMHbIE XUMUYECKME 3HAHMA ANA NMPUHATUS PELIEHUN
B KOHKPETHbIX MMW3HEHHbIX CUTyaUMAX, CBA3AHHbIX C
BELECTBAMU U UX NPUMEHEHUEM;

- yYMeTb CaMOCTOATENbHO MNaHMPOBATb UM MNPOBOAUTH
XUMUYECKNIA IKCNEPUMEHT (nojyyeHue W U3yyeHue
CBOWCTB HEOPraHM4YecKUX U OpraHUYecKUX BeELLECTB,
KayeCTBEHHble peakuuu YrieBOLOPOAOB  Pa3INYHbIX
KNaccoB W KUCIOPOACOAEPXALWMUX  OpPraHUyYecKux
BEIWEeCTB, peWeHne IKCMepUMeHTaNbHbIX 33agay  no
pacno3HaBaHUI  HEOPraHUYECKUX U OpraHUyecKux
BewecTs) ¢ cobniofeHnem npaBun  6e3onacHoro
obpalleHus C  BewectBamMu U 1abopaTopHbIM
obopynoBaHueM, GopMynMpoBaTh LeNU WUCCenoBaHus,

NpefoCcTaBNATb B pasfMYHON  dopme  pe3ynbTaThl
3KCMepUMeHTa, aHanu3MpoBaTb W OUEHWUBATb  UX
[LOCTOBEPHOCTb;

- yMeTb OCYLEeCTBAATb LEeNeHaNpaBAeHHbIA  NOUCK

XUMUYECKON WHMOpMaLUK B Pa3AUYHbIX WCTOYHMUKAX
(HayyHas W y4yebHO-Hay4yHas nuUTepaTypa, CpeacTea
MaccoBoit WHdopmauun, ceTb WHTepHeT u ppyrue),
KPUTMYECKWN aHaNM3MpoBaTb XMMUYECKYI0 MHDOpMaLUIO,
nepepabaTbiBaTb €6 U WUCMOJb30BaTh B COOTBETCTBUU C
noCTaBNeHHOW y4ebHOM 3aaayeit;

- BNajeTb CUCTEeMOM 3HAHMN O MeTOAAX Hay4yHOro
NO3HaHUA  ABNEHWI  NPUPOAbI,  WUCNONb3yeMbIX B
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eCTeCTBeHHbIX HAYKaxX U YMEHUAMU NPUMEHATb ITU 3HAHUSA
Npu 3KCNEepUMEHTaNbHOM MCCNef0BaHMM BeWecTB U ANns
00BbACHEHUA XUMUYECKUX ABNEHUIN, UMEKLWUX MecTo B
NPUPOAe NpaKTUYEeCKOW [eATeNbHOCTU YenoBeka M B
NOBCEAHEBHOMN XU3HU;

OK 04. 3ddekTnBHO
B3aMMOJENCTBOBATb U
paboTaTtb B
KONNeKTUBe u
KoMaHjae

- TOTOBHOCTb K
camoonpefeneHuio;
-0BNlafieHNe HAaBbIKaMU y4ebHO-1CCNe0BaTeNbCKOMN, MPOEKTHOM
U COUMANbHOMN feATeNnbHOCTH;

OBnageHue yHUBepCanbHbIMU KOMMYHUKATUBHbIMU fE€ACTBUAMMU:
0) coBMeCTHasA feATenbHOCTb:

- MOHMMATb M UCNONb30BaTb MPEUMYWECTBA KOMAHLHOM U
WHAWNBUAYANbHOW PaboTbI;

- NPUHUMATb LN COBMECTHOMN eATeNbHOCTH, OPraH130BbIBATD
W KOOPAMHWUPOBATb AEWCTBUS NO ee LOCTUXKEHMIO: COCTaBNATb
nnaH [encTBUi, pacnpepenatb poau C  Yy4eTOM MHEHUW
YYaCTHUKOB 06CYXAaTb pe3y/ibTaTbl COBMECTHOM paboThl;

- KOOPAVHMPOBATb M BbINONHATL PAabOTY B YCNOBUAX peanbHOro,
BUPTYAIbHOTO U KOMOMHMPOBAHHOIO B3aUMOAENCTBUSA;

- OCylLecTBAATb NO3MTUBHOE CTpaTerMyeckoe rnosefeHue B
Pa3NINYHbIX CUTYALMAX, NPOABAATL TBOPYECTBO M BOOOPAXKEHME,
ObITb MHULMATUBHbIM

OsnapeHue yHUBepCanbHbIMU PeryNaTUBHLIMU AEACTBUAMU:

r) NpUHATUE cebs U Apyrux niopei:

- NPUHUMATb MOTUBbI U APryMeHTbl APYruX NoAei Npu aHanuse
pe3ynbTaToB AeATeNbHOCTH;

- NpU3HaBaTb CBOE NPaBO U MPaBO APYruUX NIOAEN Ha OWNOKH;

- pa3BMBaTb CNOCOOHOCTb MOHUMATL MUP C NO3ULUM APYrOro
YesI0BEeKa;

CaMOpa3BUTUIO, CaAMOCTOATENbHOCTN U

- yMeTb MNJAaHWPOBAaTb U BbLINOJAHATL  XMMUYECKMIA
3KcnepuMeHT (NpeBpaLLeHNs OpraHUYeCcKuX BeLWecTs npu
HarpeBaHUW, NOJly4eHne 3TUIEHA U U3YYEHUE ero CBOMCTB,
KauecTBeHHble peakuuum Ha anbAerupbl, Kpaxman,
YKCYCHYIO  KMCNOTy;  feHaTypauus  0GenkoB  npw
HarpeBaHUW, LBETHble peakuuu OENKOB; NPOBOAUTH
peakuMm WMOHHOTrOo oOMEeHa, onpeaensatb cpeay BOAHbIX
pacTBOPOB, KayecTBeHHble peakumu Ha cynbdat-,
KapboHaT- M XNOpUA-aHMOHbI, HA KAaTUOH aAMMOHMUS;
pelwaTb 3KCnepMMeHTaNbHble 3aAayn no Temam "Metannsl”
n "HemeTannsl") B COOTBETCTBMM C NMpaBUAAMU TEXHUKM
6e3onacHocTM npu obpalleHuM C  BelecTBamu U
nabopaTopHbIM o6opyaoBaHueM; NpeAcTaBAATb
pe3ynbTaThl XMMUYECKOT0 3KCNepuMeHTa B popme 3anucu
YPaBHEHUI COOTBETCTBYIOLMX PeaKLUii U hopmMynnpoBaTh
BbIBOZbl HA OCHOBE 3TUX Pe3y/bTaToB;

-yMeTb CaMOCTOATENbHO MNAHWUPOBATb U NPOBOAUTHL
XMMUYECKUIA 3IKCMepUMEHT (nonyyeHue W U3yyeHue
CBOWCTB HEOPraHWYeCKUX U OpraHUYecKUx BeLLecTs,
KauecTBeHHble peakuuMu YrneBOAOPOAOB  PA3NMUYHBIX
KNaccoB W KUCNOPOACOAEPXAWMUX  OpraHUyecKux
BELLECTB, pelleHne 3IKCMEepPUMEHTANbHbIX 3ajay  no
pacno3HaBaHUI  HEOPraHWYeCKUX U  OpraHUYecKux
BelWeCcTB) ¢ cobniofeHnem npaBun  6e30macHoro
obpaweHus ¢  BewecteaMmm M N1abOPaTOpPHbIM
obopynoBaHueM, opMynuMpoBaTb Lenu MCCNefoBaHus,
NpefoCTaBNATb B Pa3MYHON opme  pe3ynbTaThbl
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3KCNepumeHTa, aHanu3nposatb U OLUeHUBaTb  UX

MPUHLMNI
bepexnnBoro
NpPOM3BOACTBA,
3 heKTUBHO
JencTBoBaTtb B
Ype3BblYaNHbIX
cUTyauumax

Cpefie Ha OCHOBe 3HAHWA Lefedl YCTOMYMBOTO pPasBUTUA
YenoBeYyecTBa;
aKTMBHOE  HenpusTue
OKpyXalowei cpene;

- YMeHMe MpOrHO3MpoBaTb HeGNaronpuATHbIE 3KONOTUYECKMue
nocneacTBuA NpeanpuUHUMaeMblx eiCTBUIA, NPeaoTBpaLLaTh UX;
- pacwupeHue  onbiTa  AEATENbHOCTM  IKONOrMYECcKOW
HanpaBNeHHOCTH;

- 0OBlaieHNe HaBbIKaMN y4ebHO-MCCIe[0BATENbCKOIM, TPOEKTHON U
COLMANBHOI [eATENbHOCTH;

LENCTBUWA,  MPUHOCAWMX  Bpeq

AOCTOBEPHOCTb;
OK 07. CopeitctBoBatb | B 06nacTn 3Konornyeckoro BOCNMTaHUA: - chopmupoBaTb NpefCTaBNeHUA: O  XMMUYECKO
COXPaHeHuo - ChOpPMUPOBAHHOCTb 3KOJIOTMYECKOW KyNbTypbl, MOHMMaHWE | COCTABAAIOWENA €eCTeCTBEHHOHAYUYHON KapTWUHbI MUPa,
OKpyYXKalollel cpeabl, | BAUAHUA COLMANBHO-3KOHOMUYECKMUX NPOLECCOB HA COCTOAHME | POAN  XMMUM B NO3HAHUM  ABNEHWA NPUPOAbLI, B
pecypcocOepexeHuto, | NPUPOLHOI U COLMANbHOW Cpedbl, OCO3HaHWE rn06anbHOro | hOPMUPOBAHUM MbIWAEHUA W KYAbTYPbl JIMYHOCTH, €ee
NPUMEHATb 3HaHMA 00 | XapaKTepa 3KONormyeckux npobnem; (bYHKUMOHANBHOW  FpaMOTHOCTM, Heobxopumon  ans
M3MEHEHWN KNMMaTa, | - NNAHWPOBAHWE U OCYLLEeCTBNEHUe AeiCTBMUIA B OKpYXalolei | peweHns  NpakTUYeCKUX 3aaady W 3KONOTUYeCcKu

000CHOBAHHOTO OTHOWEHUA K CBOEMY 3[40pPOBbI0 W
NPUpOLHON cpefe;

- ymeTb  cobnwopate  npaBuna  3KOJAOTUYECKM
LenecoobpasHoro noeBeaeHMs B ObITY W TPyAoOBOi
[EeATENbHOCTM B LIeNAX COXpPaHEHUs CBOEro 340pOBbA W
OKpyXatollein NpMpoaHON cpefbl; y4uUTbIBaTb ONACHOCTb
BO3AENCTBMA Ha JKMBble OpraHuW3mbl onpefeneHHblX
BelecTs, MNOHMMAs CMbIC1 MOKa3aTena npepfenbHoNn
AONYCTUMOW KOHLEHTpaLuu;

- YMeTb NPOrHO3UpoBaTh, aHANN3MPOBATb U OLLEHUBATH C
No3nLMIA  3KONOrMYeckon 6e30nacHOCTU NOCNeACTBUA
ObITOBOI M MPOM3BOACTBEHHON [AEATENbHOCTU YENOBEKa,
CBA3aHHOW C nepepabOTKOW BewWecTs; WCMNONb30BATH
NoNyYeHHble 3HAHUA 018 NPUHATUA TPAMOTHBIX peLleHui
npo6aeM B CUTYaLUAX, CBA3AHHbIX C XUMUEIA;

- YMeTb 0CO3HaBaTb OMNACHOCTb BO3JEWCTBUA HA XUBble
OpraHu3Mbl OnpefeneHHbIX BeWecTB, MOHMMAA CMbICH
nokasaTtena npefenbHoM AONYCTUMOW KOHLEHTpauuu, u
NOACHATb HA MNpuUMepax Crnocobbl yMEeHbleHUs K
npeaoTBpaLLEHNA UX BPeLHOro BO34EeNCTBUA HA OpPraHn3m
yesioBeKa.

11K ...

° MK ykasbiBatoTca B cootetcTeum ¢ ®roC CMO peanusyemoit npodeccuu / cneymansHocTym

75



MpunoxeHue 3

CMHXPOHM3aLMA IMYHOCTHLIX M MeTanpeaMeTHbiX pe3ynbtatoB ®rOC CO0
c 06wumu komneteHuuamu ®roc Cno

®roc coo

oroccno

JInyHocTHble pesynbTatsl (JIP) B yacTn aKkonormyeckoro

06wme KomMneTeHLUK

KoMnoHeHTbl 061Mx KoMNeTeHLnit

JIP_3B 02. lnaHupoBaHue 1 ocyliecTBiieHne LEeACTBUN B
OKpyXatoliei cpefe Ha OCHOBe 3HAHUA Lenei
YCTOWMYMBOrO pa3BMTUA YeN0BEYECTBa

JIP_3B 03. AKTMBHOE HEeNpuATUE AENCTBUIA, NPUHOCALLMUX
Bpen OKpyKatlLen cpege

JIP_3B 04. YmeHMe nporHo3npoBatb HebnaronpuaTHble
3KONOrMyecKne nocneaCcTena NpeanpuHNMaeMbix
LEeNCTBUiA, NpefoTBpaLLaTh UX

NPUMEHATb 3HaHUsA 00
N3MEHEeHUN KNnUMaTa,
NPUHLMNbI
6epexnnBoro
NpOU3BOACTBA,

3 eKTUBHO
JleNcTBOBaTh B
4pe3BblyaiiHbIX
cUTyaumax

BocnutaHus (JIP_3B) oroccno

JIP_3B 01°. ChhopMMUpPOBAHHOCTb IKONOTMYECKOM KyNbTYpbl, 0K 07 npaBuna 3KoJ0rMYeckon 6e3onacHOCTU Npu BEAEeHUN
NOHUMAHWE BANAHUA COLMUANBHO-3KOHOMUYECKMX CopeiicTBOBaTH npogeccMoHanbHON AeATeNbHOCTH

NPOLECCOB Ha COCTOSAHME NPUPOAHOMN U COLMUANBHOIA COXPaHeHUo

cpefbl, 0CO3HaHMe rnobanbHOro XapakTepa IKONOTMYECKUX | OKpYKaloLei cpefbl,

npobnem pecypcocbepexeHuto,

npaBuna 3KoNorMyeckoit 6e30nacHOCTU Npu BeAeHUm
npoteccMoHanbHO feAaTenbHOCTH
cobntofiaTb HOPMbI IKONIOTUYECKOI 6e30MacHOCTH 3HaTh

npaBuna 3KONOrMYeckon 6e3onacHOCTU Npu BEAEHUN
npodecCcroHanbHOM AeATENIbHOCTH

coboaaTh HOPMbI 3KONOTUYECKOW 6e30MacHOCTH;
onpefensTb HanpaBNeHUs pecypcocbepexeHns B pamKax
npogeccroHanbHOM feaTenbHOCTU no npodeccum

npaBuna 3KONOrMYeckon 6e3onacHOCTU Npu BEAEHUN
npodhecCcroHanbHON AeATENIbHOCTH

6 Hymepanus BBeZieHa aBTopaMu B nopsake ynomuaaaus Bo @I'OC COO B paszene II. TpeboBanus k pe3ynbTaTaM 0CBOCHHS OCHOBHOI 00pa30BaTEeILHON MPOrpPaMMBI
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JIP_3B 05. PacwupeHune onbiTa geaTenbHOCTH
3K0I0rMYECKON HanpaBieHHOCTH

npaBua 3K0J0rMYecKoit 6e30nacHOCTU Npu BegeHUm
npotheccMoHanbHoi AeATENbHOCTU; OCHOBHbIE PECYpChI,
3a/le/icTBOBaHHbIE B NPOdECCUOHANbHOI AeATENbHOCTY;
3HaTb NPUHLMUNbI GEPEXNMBOrO NPOM3BOACTBA

3¢ eKTUBHO [e/ICTBOBATL B Ype3BbIYANHBIX CUTYALUSAX;
OnpeAensaTb HanpaBNeHus pecypcocOepexxeHns B pamKax
npoteccuoHanbHoi AeATeNbHOCTU Mo npotdeccum,
OCyWeCTBNATL PaboTy C cobNtofeHNEM NPUHLMNOB
6epexnnBoro Npon3BoaCTBa

JIP_3B 09. Oco3HaHue LEeHHOCTN HAyYHOI LeATEeNbHOCTH, OK 04 OCHOBbI NPOEKTHOW AeATENbHOCTU
FOTOBHOCTb OCYLECTBAATH NPOEKTHYIO U1 IPpdekTUBHO

nccnenoBaTenbCKyo AeATeNbHOCTb UHAUBUAYANBHO U B B3aMWMO/IeNCTBOBATL U

rpynne paboTaTtb B

KONNEKTUBE U

KoMaHae

MeTtanpepaMeTHble pe3ynbTaThl U 06wWMUEe KOMNETEHLUN

oroc coo

oroccno

YHuBepcanbHble yyebHble no3HaBaTenbHole peiictus (YYNI)

06wmMe KoMNeTeHL UM

KoMnoHeHTbl 06Wwmx KoMneTeHLuil

ba3osble nornyeckne |YYNA_BJ1[ 01. CamocTosTenbHo
pevcteus (YYNA_BNL) |dbopmynnpoBath U akTyanu3nposatb

0K 01
Bbi6upatb cnocobsi

ﬂpO6ﬂEMy, pacCMaTpuBaTb €€ BCECTOPOHHE peweHna 3apay

npodeccnoHanbHo
[EeATeNbHOCTU
NPUMEHUTENBHO K
pa3NIMYHbIM KOHTEKCTaM

yynp_bJJ 02. YcraHaBnuBaTtb
CYLLECTBEHHbIN MPU3HAK AN OCHOBAHUA

3HaTb aKTyaNbHbll NPO(ECCUOHANBHBIN U
COLMANbHbIA KOHTEKCT, B KOTOPOM MPUXOAMUTCA
paboTaTh M KUTb;

pacrno3HaBsaTb 3afady u/unu npobnemy B
npogeccMoHanbHOM U/nan coumanbHOM
KOHTEKCTE; aHaNM3MpoBaTh 3agady u/mnu
npo6aemy v BbIAENATb €8 COCTABHbIE YaCTy

aHanu3upoBaTh 3afauvy u/unu npobnemy u
BbILENATb €€ COCTaBHbIe YacTu
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AN CPaBHeHUs, Knaccudukaumum u
06061weHuns

YYNA_BNJ 03. Onpepenats uenu
AeATeNbHOCTY, 3a/1aBaTb NapaMeTpbl 1
KpUTEPUU UX BOCTUKEHNS

YYNA_BNJ 05. BHocUTb KOppeKTUBLI B
LEeATeNbHOCTb, OLEeHNBATb COOTBETCTBUE
pe3ynbTaToB LenaMm, OLeHUBATb PUCKK
nocnencTBuin feAaTenbHOCTH

3HaTb CTPYKTYPY NaHa ANs pelleHns 3aaay;
NopALOK OLEHKN pe3ynbTaToB pelleHuns 3agay
npoteccuoHanbHON AeATeNbHOCTH

onpepnenATb 3Tanbl peleHna 3afayvyun; COCTaBaATb

nnaH fencTBus; onpeaensts HE06XoaANMble
pecypcsl

3HaTb CTPYKTYpY NiaHa [/if peleHuns 3aaay;
NOPAMOK OLLEHKN pe3y/bTaToB pelleHuns 3aaay
npodeccmoHanbHoOn AedTenbHOCTH
OLleHMBATb pPe3ynbTar U NocneCcTBUs CBOUX
AENCTBMNIA (CAMOCTOATENbHO MU C MOMOLLbIO
HaCTaBHUKA)

ba3osble
uccnepoBaTeNnbCcKkue
pevcteus (YYNA_BUA)

yynn bW 03. BnapeTb Bugamu
AEATENIbHOCTY MO NOJYYEeHMI0 HOBOFO
3HaHWs, €ro MHTepnpeTauuy,
npeobpa3oBaHNI0 U MPUMEHEHWUIO B

0K 04
I dekTnBHO
B3aMMOeNnCTBOBATb U
paboTaTb B KONIEKTUBE

3HAaTb OCHOBbI I'IpOEKTHOI7I neATe/IbHOCTU

Pa3NMYHbIX Y4EOHbIX CUTYALUSAX, B TOM M KOMaHfae

yucne Npu co3faHum yyebHbIX 1

COLMANbHbIX NPOEKTOB

yYna_b6nAa 05. Crasuts u hopmynnposatb OK 01 3HaTb CTPYKTYpY NfaHa Ans peleHuns 3agayd;

COOCTBEHHbIE 3afid4yn B 06pa3OBaTEHbHOVI
0EeATENBHOCTU N U3HEHHbIX CUTYALNAX

YYNa_bWa 07. Avanusuposartb
NONyYEeHHbIE B XOf€ pelleHMUs 3aAaum
pe3ynbTaTbl, KPUTUYECKN OLLeHUBATb UX
AOCTOBEPHOCTb, NPOrHO3MPOBATH
M3MEHEHME B HOBbIX YCJIOBUAX

Bribupatb cnocobbl
peleHus 3agau
npodeccroHanbHom
[eATeNbHOCTH
NPUMEHUTENBHO K
Pa3NNYHbIM KOHTEKCTAM

onpeaenaTb 3Tanbl pelweHns 3aaaym
COCTaBAATb MNaH AEeNCTBUA;
onpefensTb HE0OX0ANMbIE PECYPChI

NOPALOK OLEHKWN pe3ynbTaToB pelleHnsa 3aaay
npodeccMoHanbHOM AeATENbHOCTH
OLeHMBATb pe3ynbTaTt U NOCNeACTBUA CBOUX
AeicTBUIM (CAaMOCTOATENbHO AU C MOMOLLbLIO
HaCTaBHMKA)

78



yyna_bwn[ 09. PaspabatbeiBaTh nnaH
pelieHmns Npobiembl C y4eToM aHann3a
NMEIOLMXCA MATEPUANIbHBIX 1
HemaTtepuanbHbIX PeCypcoB

yynpa_bua 10. OcywectBaars
LeNeHanpaB/ieHHbI MOUCK NepeHoca
CPeACTB ¥ cNoCo60B AeicTBMA B
npodeccrmoHanbHyo cpeay

YYNn_ bW 11. YmeTb nepeHOCUTb 3HAHUA B
NO3HaBaTeNbHYI0 M NPaKTUYECKyo 06/1acTm
XU3HEeAEeATENbHOCTH

3HaTb OCHOBHbIE UCTOYHUKM MH(OPMALUK 1
pecypchl ans pelweHuns 3aaad u npobnem B
npotheCccoHanbHOM U/UNK COLMUANBHOM
KOHTeKCTe

onpeaenaTb 3Tanbl pelweHuns 3aaym
COCTaBNATb MNIAaH AENCTBUSA;

onpeaensTb Heobxo[MMble pecypcbl

3HaTb aNITOPUTMbI BbINOIHEHMSA PaboT B
NpodeccMoHanbHOM U CMEXHbIX 001acTAX;
MeTofbl paboTbl B NpodeccrMoHanbHoi 1
CMEeXHbIX cepax

3HaTb aNTOPUTMbI BbINOIHEHMA PaboT B
NpodeccMoHanbHOM U CMEXHbIX 06/1aCTAX;
MeTofbl paboTbl B NpodeccMoHanbHoi 1
CMEeXHbIX cepax

Pa6oTa c uHdopmaLmei
(yynp_prw)

yynpa PW 01. Bnapetb HaBblKamu
noayyeHns nHhopMaLMm 13 UCTOYHUKOB
pasHbIX TUNOB, CAMOCTOATENbHO
OCYLLEeCTBAATb MOUCK, aHANN3,
CcUCTeMaTM3aLmio U MHTepnpeTaLuio
WHbOPMALMK PasNYHbIX BUAOB U hOpM
npenCcTaBneHus

yynpa PW 02. CospaBaTb TEKCTbI B
pa3iMyHbIX PopMaTax C y4eToMm
Ha3HayeHna nHdopmaumm n Leneson
ayauTopuu, BbIOMpas onTuManbHyo Gopmy
npeLCTaBNEHUA U BU3yanun3aumm

OK 02 Wcnonb3oBatb
COBpPEMEHHbIe CpeacTBa
NOWCKa, aHan13a u
WHTEpNpeTaunm
uHdopmaLuu, n
WH(OPMALMOHHbIE
TEXHONOTUN NS
BbINONIHEHUA 3aay
npodeccroHanbHom
[eATenbHOCTH

3HaTb HOMEHKNATypy MHHOPMALMOHHbIX
MCTOYHUKOB, NPUMEHAEMbIX B NPOheCCMOHANbHO
LeATeNbHOCTH

onpeaensaTb 3a4ayun Ana NoMcKa MHGopmauum;
onpepensTb HE06X0ANMble UCTOUHUKM
nHbopmaLum;

nJaHNpOBaTh NPOLECC NOUCKA

3HaTb hopmaT opopMaeHUs pe3ynbTaToB NOUCKA
nHOpMaLLMK, COBPEMEHHbIE CPEACTBA U
yCTpoiicTBa MHdOPMaTM3aLUm

oopmnATb pe3yibTaTbl NOUCKA, NPUMEHATb
cpeacTBa MHPOPMALMOHHbBIX TEXHONOTUIA ANA
peleHuns npoeccMoHanbHbIX 3aaay
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YYNA_PW 04. Ucnonb3oBaTb cpefcTBa
NH(OPMALMOHHBIX U KOMMYHUKALIMOHHBIX
TEXHONOTNiA B PELIEHUN KOTHUTUBHBIX,
KOMMYHMKATUBHbIX M OPraHU3aLUOHHbIX
3ajau ¢ cobniogeHnem TpeboBaHUM
3ProHOMMKM, TEXHUKN 6E30MacHOCTH,
FUTUeHbl, pecypcocbepeeHuns, NpaBoBbIX 1
3TUYECKUX HOPM, HOPM UH(OPMALMOHHO
6e3onacHoCTH

3HaTb NOPAAOK NPUMEHEHUA COBPEMEHHbIX
CPeACTB M yCTPOCTBa MH(OpMaTM3aLmK,
nporpammHoe obecneyeHue B
npogeccMoHanbHO AeATENbHOCTU B TOM Yucne
“CnoNb30BaTb COBPEMEHHOE NPOrpamMMHoe
obecneyeHune; UCMONb30BATb Pa3jiNyHbIe
uMdpoBble CpeLCTBa 414 peleHns
npodeccroHanbHbIX 3a8ay

YHuBepcanbHble KOMMYHUKaTUBHbIE feincTBUA (YK)

CoBMecTHas
pestenpHocTe (YK _CA)

YK _C[ 01. NoHMmaTb 1 nCnonb30BaTh
npenMmyLLecTBa KOMaHAHOM W
WHAWNBUAYANbHON PaboThI

YK[_C[ 02. Beibupatb TeMAaTUKy 1 METOAbI
COBMECTHbIX ieiiCTBUI C y4eTOM 006 mX
MHTEpPeCcoB U BO3MOXHOCTEN KaXA0ro
4neHa KONNeKTnea

YKO_CL 03. NpuHumMaTh Lenn COBMECTHOM
AEeATENbHOCTM, OPraHM30BbIBATH U
KOOPAUHMPOBATH AECTBMUA NO ee
JOCTUXEHUIO: COCTaBNATb MNNaH AENCTBUNA,
pacnpefenatb Pou C y4€TOM MHEHUN
YYaCTHUKOB 00CYXaaTb pe3ybTaThl
COBMECTHOII paboThl

YKO_CL 04. OueHnBaTb Ka4eCTBO CBOETO
BKNALa U KAXAOr0 Y4aCTHUKA KOMAHAbI B
06WMiA pe3ynbTaT No pa3paboTaHHbIM
KpuTepuam

0K 04
I dekTnBHO
B3aMMOAENCTBOBATb U
paboTaTh B KOMNIEKTUBE
M KOMaHfe

OpraHW30BbIBaTb PaboTy KONNEKTUBA

W KOMaHpbl;

B3aMMOJeNCTBOBATb C KOJIIEraMu, PyKOBOACTBOM,
KNMeHTaMu B XxoAe NpodeccuoHanbHoi
LEeATeNbHOCTH

OpraHW30BbIBaTb PaboTy KONNEKTUBA

W KOMaHpbl;

B3aMMOJeNCTBOBATb C KOJIIEraMu, PyKOBOACTBOM,
KIMeHTaMu B Xo4e npohecCuoHanbHoIA
LEeATENbHOCTH

OpraHu30BbIBaTb PaboTy KOMNEKTUBA

M KOMaHAbl;

B3aMMOAENCTBOBATbL C KOIIeraMu, pyKOBOACTBOM,
KIMeHTaMu B Xo4e NpohecCuoHanbHoI
AeATeNbHOCTU

OpraHn30BbIBaTh PaboTy KONNEKTUBA

W KOMaH[bl;

B3aMMO/eiCTBOBATb C KOJIIEraMu, PyKOBOAICTBOM,
KNMeHTaMu B Xxofe NpodeccuoHanbHoi
AeATeNbHOCTH
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YKO_CL 05. Npepnaratb HOBble NPOEKTHI,
OLEHMBATb UAEMN C NO3ULUMN HOBU3HBI,
OPUTMHANbHOCTK, NPAKTUYECKO
3HAYUMOCTH

YKO_C[ 06. KoopanHMpPOBaTb 1 BbINOAHATD
paboTy B YC/IOBUSAX peaNbHOro,
BUPTYaNbHOTO U KOMOUHUPOBAHHOTO
B3aMMOAEeNCcTBUA

3HaTb OCHOBbI I'IpOEKTHOVI 0eATe/IbHOCTU

OpraHu30BbIBaTb PaboTy KOMEKTUBA
M KOMaHAbl;

B3aMMOAENCTBOBATb C KOANEraMu, PYKOBOACTBOM,

KNUeHTaMu B xofie NPodeccuoHaNnbHOoI
LeATeNbHOCTH

YHuBepcanbHble perynatusHble aeiicteus (YP/)

CamoopraHu3auus
(Ypa_Co)

YP[_CO 01. CamocToATeNbHO OCYLLECTBAATD
NO3HaBATENbHYI0 1eATENbHOCTD, BbIABNATH
npobnembl, CTaBUTb U HOPMYANPOBATh
coOCTBEHHble 3a1a4Yn B 06pa3oBaTebHOM
AEATENbHOCTU U XKM3HEHHbIX CUTYyaUUsX

YP[_CO 02. CamocTOsATENbHO COCTABNATD
nnaH peweHus npobiembl C y4eToM
NMEKLLMXCA PeCypCoB, COOCTBEHHBIX
BO3MOXHOCTEN 1 NpefnoyTeHu

YP[,_CO 03. laBaTb OLEHKY HOBbIM
cUTyaumam

YPL,_CO 06. OueHnBaTh NpUOBpPETEHHbIN
onbIT

0K 01
Bbi6upath cnocobbl
peleHuns 3aaay
npodeccnoHanbHo
AeATeNbHOCTU
NPUMEHUTENBHO K
Pa3NMyYHbIM KOHTEKCTAM

OCHOBHbIE UCTOYHMKM HGOPMALUN U pecypCl
ANs pelweHuns 3aaay u npobnem B
npotheccoHanbHOM U/UAK COLUANBHOM
KOHTEeKCTe

pacno3HaBaTb 3agavy u/unu npobnemy B
npoeccuoHanbHOM U/uUau counanbHoOM
KOHTEKCTe;

aHanu3upoBaTh 3afauvy u/unu npobnemy u
BbIJeNIATb €€ COCTaBHbIe YaCTu

CTPYKTYPY NNaHa Ans peweHns 3aaav
COCTaBAATb MNaH AEeNCTBUA;
onpeaensTb HeobxoaMMble pecypcbl

NOPAAOK OLLEHKN pe3ynbTaToB pelleHns 3aaay
npodeccMoHanbHOM AeATeNbHOCTH
OLEeHMBATb pe3y/bTaT U NOCNEACTBUA CBOUX
AeNCTBUI (CAMOCTOATENbHO MW C NOMOLLbIO
HaCTaBHMKA)

NOPAAOK OLEHKMW pe3ynbTaToB pelweHns 3aaay
npodeccroHanbHoOM feATenbHOCTH
OLeHMBATb pe3ynbTaT U NOCNeACTBUA CBOUX
AeicTBUIN (CAaMOCTOATENbHO AN C MOMOLLbLIO
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HaCTaBHUKA)

CamokoHTponb (YP[_CK)

YP[_CK 01. laBaTtb OLEHKY HOBbIM
CUTYauMaM, BHOCUTb KOPPEKTUBBI B
NEeATeNbHOCTb, OLLEHUBATb COOTBETCTBUE
pe3ynbTaToB LEeNsim

NOPAAOK OLLeHKW pe3ynbTaToB pelleHns 3agay
npodeccMoHanbHOM AeATeNbHOCTH
OLeHMBaTb pe3ynbTaT U NOCNeACTBUSA CBOUX
AeicTBUIM (CAaMOCTOATENbHO AN C MOMOLLbIO
HaCTaBHWKA)
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