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1. Llenb 1 3apaumn npenogaBaHusa o6ueob6pa3oBaTenbHON AUCUUMIUHB «KXUMUA»

O6weobpasoBatenbHan aucuunanmHa «Xumuay (panee — Of]) ABNAETCA 4acTbio
006s3aTeNibHO NpeaMeTHON 06nacTn «EcTecTBEHHOHAYYHbIE AUCLUUNAUHBIY U U3YYAETCH
B 006weobpa3oBateNibHOM LMKNe y4ebHOro nnaHa OCHOBHOW npodeccuoHanbHoM
o6pa3oBaTeNibHOM nporpammbl.  [UCUMNAMHA  WMMeeT MeXnpenMeTHble CBA3M C
AncUMnAnHamMm obuweobpa3oBaTeNibHOroO 1 06WeNpPoPeccHoHanbHOro LMKNOB, a TaKKe
C  MeXAUCUMNAMHAPHBIMK  Kypcamu U NpoMEeCcCUMOHANbHbBIMK  MOAYAAMU
NpodecCcMoHanbHOro LuKna.

HopmaTueHyto npaBoByto ocHoBy peanu3auuu CO0 B npepenax ocsoeHua Q0T
CMO cocrasnaioT:
° OepepanbHbll 3aKOH 0T 29.12.2012 r. N2 273-03 «06 o6pasoBaHuu B
Poccuitckont ®epepauun» (B pes. PepepanbHoro 3akoHa ot 24.09.2022 N 371-03);
o Mpukas MuHobpHayku Poccum ot 17.05.2012 r. N° 413 «06 yTBEpxKAeHUM
(enepanbHOro rocynapcTBeHHOro 06pa3oBaTenbHOro CpeaHero obuero o6pasoBaHMA»
(B pea. Npukasa MuHnpoca o1 12.08.2022 N 732-03);
o Mpukas MuHobpHayku Poccum ot 14.06.2013 r. N° 464 «06 yTBEpMKAEHUM
MopsAfka opraHuM3auMM W OCYWECTBNEHUS 00pa30BaTeNibHON [AeATENbHOCTM O
06pa3oBaTe/ibHbIM  NpOrpaMmaMm CpefHero npodeccuoHanbHoro ob6pa3oBaHMAY
(npekpawaert gencrene ¢ 01.03.2023 r.);
o Mpuka3 MuHuctepcTea npoceelweHus Poccuitckoin ®epgepauun ot 24.08.2022 N°
762 «06 yTBepwaeHun Mopsgka opraHu3auuMu M OCyWECTBIEHUA 0Opa3oBaTENbHOM
[EeATeNbHOCTM NOo 006pa3oBaTefibHbIM NpoOrpammaM cpefHero npohecCcMoHanbHoro
obpa3oBaHuay (BcTynaet B cuny ¢ 01.03.2023);
o Mpuka3 MunnpoceeweHuns Poccum ot 23.11.2022 N2 1014 «06 yTBEpXAEHWM
(henepanbHoi obpa3oBaTenbHOM NporpaMmbl cpeaHero obuwero 06pasoBaHus».

LUene npenojaBaHus AWCUMNAMHBI  BbINOJHAET  CUMCTEMOOOPA3yOWYO ¢
yNpaBAsioLWLY0 QYHKLMM KO BCEW CUCTEME 0OYYEHMS, a TAKKE CIYKUT OPUEHTUPOM Ans
onpefeneHns coaepxaHua obyyeHus, Bbibopa GOpM M METOAO0B WX AOCTUIKEHUA W
oueHkn. OcHOBaHMEM p[nA NPOEKTUPOBAHMA Lenu M 3ajay npenojaBaHua Xumuu
ABnAeTca nyHKT 9.13. rnaebl «TpeboBaHMA K pe3ynbTaTaM OCBOEHWUA OCHOBHOM
06pa3oBaTe/ibHOM NPOrpaMMbly MPUIOKEHUA K NpuUKasy MUHMCTEPCTBA NPOCBELWEHNS
Poccuitckot ®epepaumm ot 12 aerycta 2022 r. N 732, B KOTOpOM onpepeneHsl
TpeboBaHUA K NPeAMETHbIM pe3yibTaTaM 0CBOEHUA N0 XUMUK.

OcHoBHasA Lenb npenofaBaHua 06weo6pa3oBaTeibHON ANCUUNANHBL «KXUMUAY —
bopmupoBaHMe y CTYOEHTOB XWMUYECKON COCTaBAAlOWEN eCTeCTBEHHOHAYYHOI
KapTUHbl MUpa KaK OCHOBbI MPUHATUA PEWEHU B KU3HEHHbIX U MPOU3BOACTBEHHbIX
CUTyaLuAX, OTBETCTBEHHOrO NOBEAEHUA B NPUPOAHON cpege.



3apauu npenofaeaHus 061weobpa3oBaTeNbHON ANCLUUTANHBI «KXUMUAY:

1) chopmupoBaTb NOHMMAHWE 33aKOHOMEPHOCTEN MNPOTEKAHWUA XUMUYECKMUX
NPOLECCOB U ABNEHUNA B OKPYXalolWeh cpefe, LEeNOCTHOM HayyHOM KapTUHbI MMUPa,
B3aWMOCBA3M 1 B3aMMO3aBUCHMOCTU €CTECTBEHHLIX HaYK;

2) pa3BWTb YMEHWUA NPOBOANTL PacYeThl MO XUMUYECKUM HDOPMYNaM U ypaBHEHUAM
XUMWUYECKUX peaKkuui, NNaHMpoBaTb M WHTEPNPETUPOBATL Pe3ynbTaTbl XMMUYECKUX
3KCNEPUMEHTOB;

3) chopmMnMpoBaTh HaBblKM MPOBEAEHUA XUMUYECKMX 3KCMEPUMEHTasbHbIX
nccnefoBaHuin ¢ cobnofeHnem npasui 6e3onacHoro obpaleHus C BelwecTBamu U
nabopaTopHbIM 060PYAOBAHMEM;

4) pa3BWUTb YMEHWA aHANU3MPOBATh, OLEHMBATb, NPOBEPATL HA AOCTOBEPHOCTL U
0606Wate MHDOPMALMIO XMMUYECKOTO XapaKTepa 13 pasfiMyHbIX UCTOYHUKOB;

5) chopmupoBaTh YMEHWUA NMPOrHO3MPOBATL NOCNEACTBUSA CBOEN LEATENbHOCTU U
XUMUYECKUX MPUPOAHBIX, OLITOBLIX U MPOU3BOACTBEHHLIX NPOLECCOB;

6) chopmnMpoBaTL MOHMMAHWE 3HAYUMOCTU LOCTUHKEHMIA XMMUYECKON HayKu W
TEXHONOrMN ANA Pa3BUTUA COLMANBHOM M NPOU3BOLACTBEHHON Cdhep.

Heobxogumo oTMeTWTb, 4TO npeaMeTHble (06pa3oBaTeNibHble) pe3ynbTaThl
ONpefensioT COAEepXaHWe AUCUMNAUHL, €e B3auMOCBA3b C  AUCLUNAMHAMM
obuwenpodeccnoHanbHoro U npodeccuoHansHoro  uuknoe. ChopmupoBaHHbIE
pe3ynbTaThl 0OYYEHWS MOMyYalOT pa3BUTME B Npolecce AanbHeiwero obyyeHus W
ABNATCA 6a30BbIMKU ANA GOPMUPOBAHMA NPODECCUMOHANBHbLIX KOMMETEHLMWIA.

oroc CO0 npeabsaBnsaer TpebOBaHWA K MNPEAMETHbLIM, JIMYHOCTHLIM U
MeTanpeAaMeTHbIM  pe3ynbTataM, (OpPMUPYEMbIM Kak B MPOLECCE U3YyYyeHus
06We0bpa3oBaTENbHON  AUCLMAAUHBL  «XMMUA», Tak W Bceid 0Opa3oBaTeNbHOM
nporpammsl. ®FOC CMO npegnonaraet B Kayectse pe3ynbtatoB peanusauuu 0MNO0M CMO
chopmupoBaHHocTb 06w mx (OK) komneteHuuit.

Tak, Hanpumep, CHOPMMPOBAHHbLIA MeTAanpeaMETHbLIN pe3ynbTaT «pabota ¢
WHhOpMaLMedy nO3BONAET B NpOLECcCe MNpenofaBaHUs XUMWU HayaTb npoLecc
dopmupoBaHus obwei komneteHuun «Mcnonb3oBaTh COBpPEMEHHbIE CPEACTBA MOUCKA,
aHanusa W uHTepnpetauuu uHdopmMauuu, M UHOOPMALMOHHbIE TEXHOMOTUMU ANA
BbINONHEHMA 3aa4 NPodeCcCUoHaNbHON AeATeNbHOCTUY. B npunoxerHun 2 npeacrasneH
aHanu3 CTPYKTYpbl TIMYHOCTHBIX U METANPEAMETHbIX PE3YNbTATOB U 0OLLMX KOMNETEH LU,
(hopmMupyeMbIx B Mpouecce M3yyeHns obLeobpa3oBaTeNbHOM AUCUMNANHBI «XUMUAY.
OyeBMAHA BLICOKAA CTEMEHb CMHXPOHWM3ALMM CTPYKTYPHBIX KOMMOHEHTOB 0OLWMX
KOMNETEHLMIA C NMYHOCTHLIMU U METAaNpeaMETHbIMU pe3yabTaTaMu, YTO JAET OCHOBAHMA
paccmaTpuBaTh Aanee B MeTopguke TONbKO 0OlWMe KOMMETEHUMWM KaK CKBO3HbIE,
bopmupyoLmnecs Ha npoTaxeHun ocsoeHusa ctygentamu OMOM CNO.



2. Moaxoabl K npenofgaBaHuio o6WEe06pPa30BaTENbHON AUCLUUNANUHBI «XUMUA» NPU
peanusauuMum cpepHero obuiero obpa3oBaHuMs B npefenax  OCBOEHMA
obpasoBaTtenbHOM NporpamMbl cpefHero npogeccmoHanbHOro o6pasoBaHus Ha 6ase
OCHOBHOTO 06uero 06pa3oBaHus

2.1. lnaHupyemble pesynbTaThl 0CBOEHUS 00UE00pa30BaTENbHOW AUCLUMIUHDI
«Xumuay. YcraHoBneHue B3aUMOCBA3U pe3ynbTaToB obyyeHus C
NPpoeCcCMOHaNbHLIMU KOMMETEHLUAMMU

Pe3ynbTaThl 06y4eHns No 06weobpasoBaTesibHON AUCUMNAKHE HOPMYIUPYIOTCA C
yYeToM:

— 06wwux ycranosok ®roC COO (npeameTHble pe3ynbTaThl No Aucumnante) n ®roc
CMO (obwwme n npodeccnoHanbHble KOMNETEHLMUN);

— obecneyeHns NpeemMCcTBEHHOCTU MeXAY COAepX)aHueM 06Leobpa3oBaTeNibHbIX
M obwenpotheccMoHanbHblX AWCUMNAMH, NPOdEeCccUoHanbHbIX Moaynein 3a cyet
cornacoeaHua npeameTHbix pesynbtatoB  ®FO0C COO0 ¢ npodeccMoHanbHbIMK
komneteHumamu ®rOC CMoO.

— OI0C COO0 npepvsasnseT cnegyoline TpeboBaHNsA K NPpeaMETHbIM Pe3y/bTaTaM:

— GdopMynupylTCA B AEATENbHOCTHOW QopmMe C yCWUIeHMEeM aKLeHTa Ha
NpUMEHEHMWE 3HaHWI U POPMUPOBAHNE KOHKPETHbIX YMEHWIA;

— 006ecneynBalOT BO3MOXKHOCTb JafbHENWEro yCcnewHoro npotheccMoHanbHoro
06y4eHuns 1 NpodeccuoHanbHON JeATeNbHOCTH.

Ncxops u3 tpebosaHua ®FOC COO o npMMEHUMOCTH 3HAHUI M YMEHUIA B peasbHOIA
KMW3HM U NPpOdEeCcCHOHANbHON AeATENBHOCTH, Y 00YYatoWMXCA NO 3aBEPWEHNN U3YYEHUS
XUMUWM GONMXKHbI ObITb COPMUPOBAHLI 3HAHMA O MECTe W 3HAYEHWUU XUMUM B CUCTEME
€CTECTBEHHbIX HAYK ¥ eé posin B 0becneyeHnmn YCTOMYMBOrO Pa3BUTUA YETIOBEYECTBA: B
peweHnn npobnem 3KONOTMYECKON, IHEPreTMYecKon M nuleBoit 6e3onacHocTH, B
Pa3BUTUU MEeAMUMHBI, CO3LaHUU HOBbIX MATePManoB, HOBbIX MCTOYHWKOB 3IHEPruu, B
obecneyeHunu pauMoHaNnbHOro NpUPOAONONb30BaHNA, B hopmupoBaHuu
MUPOBO33pEHNA W 0OWein KynbTypbl yYenoBeka. Takxe Ha 06a30BOM YpOBHE y
00y4aloLWMXCA [OMKHO ObiTb CHOPMUPOBAHO YMEHWE WCCNEA0BATL XUMUYECKME
NpoLecchl U ABNEHUA OKPyXaloWen cpefbl ¢ COOMNOAEHUEM MPaBUA 3KONOrMYECKM
LenecoobpasHoro NOBeAEHNsA B LLENAX COXPAHEHWUA CBOEro 3L0POBbA WM OKpyKatowen
npupogHo cpeabl. Ha yrny6neHHoM yYpoOBHE [AOMKHO ObiTb  AOMNOJHUTENBHO
cOpMUPOBAHO YMEHWE OLEHWBATL MOCNEACTBUS ObITOBOW U NPOWU3BOACTBEHHOIA
LEATENbHOCTM YenoBeKa C MO3WLMA 3KOMOrMYeckoi 6Ge3onacHOCTM; a TaKxe
MCMO/b30BATb NOJIYYEHHbBIE 3HAHWUA ANA NMPUHATUA TPAMOTHbLIX PElWeHU npobnem B
CUTYaLMAX, CBA3AHHBIX C XUMUEW.



CornacHo TpebosaHuam OI0OC CMO y obyyalowWwmxcs NO 3aBEPWEHUN WU3YYEHUS
XUMUKM TaKKe AONMKHA OblTb ChOpMMpPOBAHA CMOCOOHOCTL MPUMEHATH XMMUYECKKe
3HaHWA / yMeHus / HaBblkK B OyayLuei npodeccMoHanbHON feaTenbHOCTY.

[aHHble Tpe60BaHMA CBUAETENLCTBYIOT O BbICOKOW NPaKTUKO-OPUEHTUPOBAHHOCTH
ANCUMNAUHBL U HEOOXOAMMOCTM (DOPMUPOBAHMUA Y 00YYAIOLWMXCA UCCNEA0BATENIBCKOrO
MbIWNEHNA B NpoLecce 0byyeHus.

Ucxops n3 tpebosanusa ®TOC COO 06 ncnonb3oBaHMU NPEAMETHLIX PE3y/bTaToB
ANA fanbHeiwero npodeccMoHanbHoro 06pasoBaHns HeE0OX0AMMO BbIABUTL NEPEYEHD
npodeccMin M cneuuanbHOCTel, NPU OCBOEHWUM KOTOPbLIX MPEAMETHbIE pPEe3ynbTaThl
00y4YeHNs No XMMKUK BYAYT ABNATLCA OCHOBOW ANs GOPMUPOBAHMA NPODECCUOHANbHbIX
komneTteHuuit. CornacHo nepeyHs npodeccuit U CneunmanbHOCTEN  CpPefHero
npodeccnoHanbHoro obpasosaHus (npukas MuHucTepcTea npoceeweHns Poccuitckoit
Oepnepauuu o1 17 mas 2022 r. N 336) K TaKMM OTHOCATCA NPOMEecCcUu 1 cneLmanbHoCTy
cnegyolmx yKpynHeHHbix rpynn: 18.00.00, 19.00.00, 20.00.00, 21.00.00. 22.00.00,
29.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00,
54.00.00. [na npodeccuii u cneumanbHOCTEN 3TUX YKPYMHEHHBIX rpynn y4yebHas
ANCLUMNANHA «XUMUA» ABNAETCA NPODUNBbHON, YTO NPEANoNaraeT usyyeHne oTAENbHbIX
Tem bonee yrnybneHHo.

AHanu3 o6bekToB Oyaylwei npoheccMoHanbHON AeATENbHOCTU BbIMYCKHUKOB
BbllIENEPEYNCNEHHBIX YKPYMHEHHbIX FPYNN NO3BOMAAET BbIAENNUTL ABE KPYMHbIE rpynmbl.
B aTux rpynnax K Kno4YeBbIM yMeHUAM obyyatowmxca B 06nactu npodeccmoHanbHom
LEeATENbHOCTU OTHOCUTCA YMEHWUE MHTEPNPETUPOBATL XUMUYECKME NPOLLECCH U ABNEHUSA
B 6uoctepe (BKIOYAET YKPYNHEHHbIE Fpynmbl cneunansHocTerd/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
TexHocdepe (18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00).

CosokynHocTe TpebosaHuit ®IOC COO K npeAaMETHbIM pe3ynbTaTaM OCBOEHMSA
06Weobpa3oBaTENbHON JUCLUMMANHDI, @ TaKXe CTPYKTYpHble 31eMeHTbl (3HaHMA W
ymeHna)  npodeccuoHanbHbix  kKomneteHuuin  @FOC  CMO  cooTBeTcTBYHOWMX
cneuuansHocTeil/npodeccuit 3aaaloT obLMe YCTAHOBKU K COLEPIKAHMIO U K 3NeMeHTaM
npotdeccuonanusauuu 0. Ans onpepeneHuns CTpyKTypbl U COAEPKAHWUA AUCLMUNANHDbI
LOMKHbI ObITb CHOPMYMPOBAHLI pe3yNbTaThl 0OYYEHUA C YYETOM 3afaHHbIX 0OWMX
yCTaHoBOK [1].

Pe3ynbTaThl 06yYyeHUA ONpesensioT, 4To 00yYaloWmnecs LOMKHbI 3HATb, NOHUMATb W
LEMOHCTPMPOBAaTb MO 3aBEPWEHUU W3YYEHUF [UCUMNAWHbLI. Pe3ynbtathl 06yYeHUs
3aKknafblBalOT OCHOBY yyebHOro npouecca no AUCUMNAKMHE, Ha 6ase KOTOPOi
BNOCNeACTBUMU HOpMUPYETCA:

— CTPYKTypa M COLEpXaHne QUCLUNNNHDI;



— cucTema y4ebHOM feATeNbHOCTY M OLLEHOYHBIX MEPONPUATHIA, 0becneymBatoLLas
LOCTUXKEHME 3anaHNPOBAHHbIX PE3yNbTaTOB 0OYYeHUs;

— cucTema yyebHbIX MaTepuanos, HeoOXxoauMas AN OpraHM3aunMm obydYeHus.

Pe3ynbTatbl 06y4eHns no gucuunauHe Xumus

OcHoBononarawwmum TpeboBaHMEM K pe3ynbTaTaM OCBOEHUA XWUMUU ABNAETCA
cOpPMUPOBAHHOCTL Y 0OYYAIOLWMXCA YMEHWIA NCCNEAOBATE XMMUYECKUE MPOLECCH U
fIBNIEHWS, B YACTHOCTM: MNAaHMPOBATb UM MNPOBOAUTL XMMUYECKME IKCMEPUMEHTSI,
nccnefoBaTh BewWecTBa M NPOBEPATb TUMOTE3bl, MHTEPNPETUPOBATb Pe3ynbTaThl
3KCNEPUMEHTOB, NPOBOAWUTbL PACYETbl MO XMMUYECKMM (HOpMynaM M ypaBHEHUAM
XUMUYECKUX peaKUWil, MNpOrHo3MpoBaTb MOCNEACTBUA XUMUYECKUX MNPUPOAHbIX,
ObITOBbLIX M MPOM3BOACTBEHHBIX NpoLeccoB. BmecTe ¢ Tem, conepxarue O] LonxHO ObITh
LOMNONTHEHO NPodeccHoHanbHOW COCTaBAALWEN, KOTOpas byaeT oTpaxaTb cneunduky
byaywen npodeccMoHanbHOM  feATenbHOCTM  obyvarowuxca. Ha  ocHoBaHuu
BbllWECKAa3aHHOro, B AUCUUNANHE «XUMUA» MOTYT ObiTb onpefeneHbl ABa KOYEBbIX
pe3synbTaTa 0byyeHus: (I) nccnenosaTe XMMUYECKME NPOLLECCHI U ABNEHUA OKPYKAlOLWeil
cpeabl n (I1) nHTepnpeTMpoBaTh XMMUYECKUE NpOLECCH U ABNEHWUA B Guochepe /
TexHocdepe.

C y4eTOM pJaHHbIX 06pa30BaTeNbHbIX Pe3yNbTaTOB B CTPYKTYPE AUCLMMAWHBI
Bbl4€NI€Hbl OCHOBHOW W NpuKAagHoi (NnpodeccroHanbHO-0PUEHTUPOBAHHbIA) MOAYU.
CopepxaHue OCHOBHOTO MOAYNA HanpaBieHO Ha (opMmupoBaHWe y 0OyYaloLMXCs
YMEHUA UCCNef0BaTb XMMUYECKME NPOLLECCH! U ABNEHUA OKpYXatoweit cpegbl. 0CHOBHOM
MOAYNb ABMAETCA WHBAPMAHTHBIM [A 0OYYalOWMXCA WM HAXOAUTCA B NPEAMETHOW
obnactu obweobpaszosaTensHoi avcuunaunHel. MpodeccnoHanbHO-0pUEHTUPOBAHH b
MOAYNb ABNAETCA NPUKNAAHLIM U M3y4yaeTca C y4YeToM crneunanbHoct / npodeccuu
obyvatowmxcsa. CogepxaHue NpUKNagHOro MOAYAA HanpaeneHo Ha GOpMUpOBaHMWE Y
00y4aloLWMXCA YMEHMA WHTEPNPEeTMPOBaTb XUMUYECKWE NPOUECCHl W ABNEHUSA B
buocdepe / TexHocthepe.

Ansa onpepeneHns Norvku (OPMUPOBAHMA KNIOYEBLIX pE3yNbTaToB 00yyeHus
OCYLWECTBAAETCA UX AEKOMMO3ULNA HA 6oNlee NPOCTbIe COCTaBNAOWME — 3HAHUA, YMEHUA
W HaBbIKM. B ocHOBe AeKOMNO3MLMKU Pe3yNbTaToB 0OYYEHUA NEXNUT NpefcTaBieHue 06
OpraHv3aummn MbICIUTENbHBIX NPOLECCOB B BUAE MEPAPXUU YPOBHEN MbICIUTENbHOI
LEATeNbHOCTY, NPEACTaBNAOWENA MOCNefOBaTENbHbIA  MYTb  BOCXOXAEHUA  OT
NpOCTeWero ypoBHA 3anoMUHaHWA MHGOPMaLMUK K 6osee CNOXKHbLIM YPOBHAM Mo 6
OCHOBHbIM CTYNEHAM: MOMHMTb, MOHWUMATb, MPUMEHATb, aHANW3MPOBATb, OLEHWBATB,
co3paBath [3]. 3agaya AEKOMNO3NLMM — PA3NOXKNUTL Pe3yNbTaThl 0OYYEHNS MO YPOBHAM
MbICTUTENbHOW AEATENbHOCTU, TEM CaMblM, 3a0XWB MOCNEAOBATENbHYIO JIOTUKY MX
hbopmMMpoBaHUA B xo4e yyebHOro npouecca.



Mpu nekomMno3nuum pesynbTata 0byyeHus «MccnenoBatb XMMUYECKME NPOLECCHI U
ABNIEHUA OKPYIAIOLWEN CPeabl» BblgeNeHbl Ceayolme pe3ynbraThl:
1. ®opmynnpoBaTh 6a30BbIE MOHATUA U 3aKOHbI XUMUMK.
. CocTaBnATb ypaBHEHMA U CXEMbI XUMUUYECKUX PEAK LN,
. NccnepoBath cTpoeHune 1 CBOMCTBA HEOPraHUYeCKKX BeLLecTB.
. NccnepoBatb cTpoeHne 1 CBOMCTBA OpPraHNYeCcKuX BelecTs.
. NccnepnoBath paBHOBECHE U CKOPOCTb XUMUYECKUX peaKL i,
. Uccnepgosath gncnepcHblie CUCTEMBI.
7. MWccnepoBaTb CBOWCTBA OpraHMYeCKUX W HEOpraHUMYecKUx BewecTs C
MCNONIb30BAHMEM KaueCTBEHHbIX PeaKLnii.

S O N~ WM

8. OueHuBaTb mnocneacTeus ObITOBOW M MPOWU3BOACTBEHHOW [AEATENbHOCTH
YesI0BeKa C NO3NLMIA IKONOrMYecKoi 6e30NacHOCTH.

Pesynbtatl 1 ¥ 2 HanpaBneHbl Ha ¢opMMpoBaHMe 06a30BbIX MNOHATUN,
(yHAAMEHTaNbHbIX KOHLENUWA 1 TeopeTuyeckux mopenen xumuu. PesynbtaTtel 3-7
HanpaBfieHbl HA M3y4YeHWe XMMUYECKUX NMPOLECCOB W ABNEHUII yepe3 npuobpeTeHue
00yYalWMMNCA HABLIKOB BbIMOJHEHMA NabOPATOPHbLIX IKCMEPUMEHTOB W pPELIEHUS
NPaKTUKO-0PUEHTUPOBAHHbIX 3aAaHunit. Pe3ynbTaT «OLeHnBaTh NOCNeACTBUA ObITOBOM U1
NPOM3BOACTBEHHON AEATENLHOCTM YE€N0BEKA C NO3MLMIA IKONOTUYECKOW 6e30MacHOCTUY
OTPaXaeT CBA3b XMMUYECKUX NPOLECCOB WU ABNEHWA C Pa3UUYHBIMKU aCneKTamu
npodeccMoHanbHON feATeNbHOCTU YeNoBeKa U OLEHKN ee BO3MOXHbIX NOCNeACTBUI C
NO3ULUIA SKONOTMYECKOH 6E30MaCHOCTH.

B tabnuue 1 npuBeneH aHann3 COOTBETCTBUA CHOPMYNMPOBAHHbLIX MPEAMETHbIX
pe3ynbTaTtoe aucumnanHel Tpedosanuam ®rocC COO0.

Tabnuua 1. CooTBeTCTBME PE3YIbTATOR O00OYUYEHNA
no aucuunauHe «Xumusa» tpedosaHuam ®roc CO0

Tpe6osanusa ®roC CO0
Pesynetatel 0byyenus 6a30Bblit yryO6neHHbI1
YPOBEHb YPOBEHb
1. ®opmynupoBaTtb 6a30BLIE NOHATUA U 9.13.26' 9.13.2y
3aKOHbl XUMUM 9.13.56 9.13.5y
9.13.66 9.13.6y

! Hymeparius mpuBeieHa 1o MyHKTaM MPHIOKEHHS K MTPUKa3y MpruKa3oM MUHUCTEPCTBA
npocsenieHns Poccuiickoit @enepannu ot 12 aBrycrta 2022 r. N 732. 6 — 0a30BEbIid YPOBEHD, Y —
p p ry yp Yy

yIIyOJIeHHBIN



9.13.76 9.13.7y
2. CocTaBnATb YPAaBHEHUSA U CXEMbI 9.13.26 9.13.2y
XUMUYECKUX peakumi 9.13.46 9.13.4y
9.13.56 9.13.5y
9.13.66 9.13.9y
9.13.76
3. Wccnepoeath cTpoeHue 1 CBOWCTBA 9.13.26 9.13.2y
HeopraHnYyecKux BellecTs 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. Wccnepoeatb CTpoeHue 1 CBOWCTBA 9.13.26 9.13.2y
OpraHuyecKux 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
5. WccnepoBath paBHOBECKE U CKOPOCTb 9.13.26 90.13.2y
XUMUYECKUX peakumi 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. Uccnegosath gucnepcHele CUCTEMBI 9.13.26 9.13.2y
9.13.76 9.13.8y
9.13.96 9.13.10y
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9.13.106 9.13.11y

9.13.12y

7. WiccnepoBath CBOWMCTBA OpraHUYeCKux 9.13.46 90.13.4y
HEOpraHMYecKnx BewecTs ¢ 9.13.66 9.13.7y
MCNONb30BAHMEM KAYeCTBEHHbIX peaKLui 9.13.96 9.13.8y
9.13.106 9.13.11y

9.13.12y

8. OueHunBaTh NOCNEACTBUA OLITOBOI K 9.13.16 9.13.1y
NPOU3BOACTBEHHOMN AEATENILHOCTU YeNnoBekKa 9.13.76 9.13.8y
C NO3MLUMI 3KONOTMYECKO 6e30NacHOCTH 9.13.96 9.13.10y
9.13.106 9.13.11y

9.13.12y

9.13.13y

MockonbKy pesynbTaTel 00y4YeHUAs 1-8 OTHOCATCA K NpepmeTHoi obnacTty
06We0bpa3oBaTeNnbHON  JUCUMNAMHLI, Tabnuua pJaetT npeactaBneHne 06 obbeme
BPEMEHM, KOTOPbIA HEOOXOANMO BbIAENUTL U3 OOLWENH TPYLOEMKOCTU AUCLUNAMHLI Ha
GopmMnUpoBaHME KaXKAOro pesysbTaTa.

[lekomMno3nuus pesynbtatoB 06yYeHUsA, COOTBETCTBYIOLWMUX NMPUKNAAHLIM MOLYIAM
LUCLUMNAMHBI, OyaeT paccMmoTpeHa B pasgene 3.2 «YueT npodeccuoHanbHow
HanpaB/JIEHHOCTU B 061e06pa30BaTENLHON NOATOTOBKEY.

KnioyeBble pesynbTathl Mo AUCUMNIUHE «XUMUA» 0OECNEYMBAIOT MPAKTUKO-
OPWEHTUPOBAHHbI  MOAX0AL M  HampaefeHbl Ha pasBuTMe Yy  0byyalowmxcs
NCCNefoBaTeNbCKOrO MblWEHUA U NPUOBPETEHUE NPAKTUYECKOTO OMbITA NPY PELIEeHUM
npodheccUoHanbHbIX 3afau.

2.2. OnpepeneHue CTPYKTYpbl W COAEPHKAHMA AUCLUUMAMHBL C YYETOM
3anNaHUPOBAHHbLIX pe3yNibTaToOB 00yYeHus

MpoekTMpOBaHWE pe3ynbTaToB 0Oy4YeHUs MpPeAnonaraeT Ux nocaefoBaTeNbHYIO
LEKOMMO3ULUMIO OT BbICWWX YPOBHEH MbICTUTENbHON AEATENbHOCTU K HU3WMUM, YTO
NO3BONAET  BLICTPOMTb  JIOTWYHYIO M TOHATHYO  cucteMy  (HOPMUPOBAHMA
00pa3oBaTenbHbIX PE3ynbTaToB B npouecce obyyeHus. TakoW nopxoh nosponser
ONpefenuTs CTPYKTYPY W COAEpXKaHME AWCUMMAMHBI NyTeM COrNacoBaHWUA C
[EKOMMO3MPOBAHHLIMU  pe3ynbTaTaMWU  COOTBETCTBYIOWMWX UMM Da3genoB W TeMm
LUCLUMNNIUHBI, B XOAE U3YYEHWUS KOTOPLIX OHWU MOTYT ObITb CHOPMUPOBAHSbI.

B Tabnuue 2 npuBeaeHa CTPYKTypa AUCLUNAMHBI «XMMUA», CHOPMUPOBAHHAA C
YYETOM MpefMEeTHbIX Pe3yNbTaToB, 3aNNaHUMPOBAHHbIX LA OCHOBHOIO W NMPUKNAAHOTO
MOAyneit ¢ yuetom npodeccuu / cneLnanbHoCTu.
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Tabnuua 2. CTpyKTypa AMcuMnanHbl «Xumnay (Bapuant 2 — 144 4.)

Ne Moaynb / pa3pen AMCLUUNANHDI Pe3ynbTat 06yyeHus
| |OcHoBHOW mopynb
1 |Pasgen 1. OcHoOBbLI CTPOEHUA ®opmynuposaTh 6a30Bble MOHATUA U
BelecTBa 3aKOHbI XMMUK
2 |Pasgen 2. Xumuyeckue peakumu CocTaBnATb ypaBHEHUA U CXEMbI
XUMUYECKUX peaKkLni
3 |Pazpen 3. CtpoeHue u cBOMCTBA Wccnepgosath CTpoeHWe 1 CBOWCTBA
HeopraHM4YeCcKnx BeLecTs HeopraHM4YecKnx BeLecTs
4 |Pa3pen 4. CtpoeHve 1 CBOWCTBA Wccnepgosath CTpoeHWe 1 CBOWCTBA
OpraHuMyecKux BeLecTs OpraHuMyecKux BeLecTs
5 |Pa3gen 5. Knunetuyeckue u WccnepoBath paBHOBECHE U CKOPOCTb
TepMOAUHaMUyecKue XUMUYECKUX peaKLuii
3aKOHOMEPHOCTU NPOTEKAHUA
XUMUYECKUX peaKLni
6 |Pasgen 6. lucnepcHole cuctems WccnepoBath gucnepcHblie CUCTEMBI
7 |Pasgen 7. KayectBeHHble peakuun |MccnepoBath CBOWCTBA OPraHUYeCcKux 1
0OHAPYKEHNA OPraHNYecKux u HEOPraHMYeCKUxX BeLecTB ¢
HeopraHM4YeCcKnx BeLecTs MCNONb30BaHWEM KayeCTBEHHbIX peaKL it
Il |[MpuknagHo#i mopynb
8 |Paspen 8. Xumusa B ObITY 1 OueHunBaTh NOCNeACTBMA ObITOBOW U
NPOV3BOACTBEHHOW AEATENBHOCTU  |MPOU3BOACTBEHHON LEATENbHOCTH
yenoBeka yes0BEKa C MO3ULMIA 3KONOTUYECKOI
6e3onacHoCTH
9.1 |Pazgen 9.1. UccnepoBaHue u WHTepnpeTMpoBaTh Xumnyeckue
XUMUYECKUA aHann3 06beKTOB npouecckl v aeneHns B buocdepe
6uocdepsbl (ANA YKPYNHEHHBIX Fpynn
cneumansHocTeir/ npodeccui:
19.00.00, 31.00.00, 32.00.00,
33.00.00, 34.00.00, 35.00.00,
36.00.00, 43.00.00)
9.2 |Pa3pen 9.2. UccnepoBaHue u WHTepnpeTMpoBaTh Xumnyeckue

XUMUYECKUA aHann3 06beKTOB
TexHocdepbl (ANA YKPYMHEHHbIX

NPOLECCHI U ABNEHUA B TEXHOCHEpE
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rpynn cneyuanbHoctein/
npogeccnin:18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00,
54.00.00)

Takum 06pa3oM, CTPYKTypa AUCUMNAMHLI «XUMUA» BKNOYaeT 9 pasaenos,
OCHOBHble AUAAKTUYECKME eAUHMLI COREPKAHUA KOTOPbIX NPELCTaBNEHbl HUXKeE.

B pa3pene 1 paccmatpuBaloTCA CTPOEHME aTOMOB XMMUYECKUX 31EMEHTOB, BUAbI 1
NPUpPOAa XMMUYECKOMN CBA3M, NEPUoJMYecKnit 3akoH 1 Tabnuua [.U. MeHpeneesa.

B pa3gene 2 M3y4yarTCa TUNbl XUMUYECKUX peaKLUi, OCHOBHbIE KOIMYECTBEHHbIE
3aKOHbl B XMMWUU, PAacYeTbl NO YPAaBHEHUAM XUMUYECKUX pPeaKLuii, IneKTpoNuThYecKas
ANCCOLMALMA, MOHHBIA OOMEH M TMAPONHN3.

B paspgene 3 paccmaTtpuBaloTcAa KnaccuduKauua, HOMEHKNatTypa U CTpoeHue
HEOPraHUYECKNX BELLECTB, X BU3NKO-XMMUYECKME CBOMNCTBA, NPOMbILWIIEHHbIE CMOCOObI
NONyYeHMUA XUMUYECKUX BELLECTB.

B pasgene 4 u3y4yaloTcA TEOPUA XUMUYECKOTO CTPOEHUA OPraHUMyYecKux
coeguMHeHnin A.M. byTtnepoBa, KnaccuduKkauua, CTpoOeHUe U HOMEHKnaTypa
OpraHMyecKux BewecTts, UXx GU3UKO-XMMUYECKUE CBOMCTBA, 3HAYEHUE U MPUMEHEHWe
OpraHMyYecKux BelWecTB B ObITOBOI U NPOM3BOLCTBEHHON AEATENBHOCTH YeNoBeKa.

B pasgene 5 paccmaTtpuBalTCA CKOPOCTb peakuuu, TepMOAMHAMUYECKMe
3aKOHOMEPHOCTU NPOTEKAHNA XUMUUYECKUX PeaKLWiA, BAIMAHUE Pa3NUYHbIX PAKTOPOB Ha
N3MEHeHUe CKOPOCTH U PaBHOBECUA XMMUYECKUX PeaKLuii.

B pasgene 6 paccmaTpuBalOTCA AUCNEPCHbIE U KONNOUAHbIE CUCTEMBI, PACTBOPSLI 1
CNOCOObl  UX MNPUTOTOBNEHUA, TNPEAENbHO [ONYCTUMbIE  KOHUEHTPAUMM M KX
MCTONb30BaHME B OLEHKE 3KONOrMYecKon 6e3onacHocTy.

B pasgene 7 u3y4yaloTcA KayeCTBEHHbIE peakLnn 0OHApYKEHNA HEOPraHUYECKUX U
OpraHuMyecKux BelLecTs.

B pa3gene 8 paccmaTpuBaetca pofib XMMUKM B ObITY WM NPOW3BOLCTBEHHOM
LEeATEeNIbHOCTH.

B pasnene 9 u3yyaloTca OCHOBbLI 1abOpaTOPHON NPaKTUKK B NPOheCcCMOHaNbHbIX
nabopaTopuax, MeTOAbl KOJMYECTBEHHOrO M Ka4yeCTBEHHOr0 aHanu3a Ha npumepe
npocTeiwmnx 06beKkToB ByayLLein NpoheccnoHanbHO LEATENLHOCTH.

Mocnepytowwan AEKOMNO3ULNA Pe3yabTaToB 00yyYeHns 1-9 no3BoNAET OnpeaenunTh
NOTUKY CTPYKTYPUMPOBAHMA MaTepuana B paMKax KaXAoro pasgena LUCLUNAUHBI,
onpefenuT 06bEM M COAEpKaHWe KaxaoW Tembl, BxojAwei B pasgen. [onHas
CTPYKTYpa AUCLUNAWHLI NPUBELEHA B METOAMYECKON KapTe (npun. 1).

CornacHo ®I0C COO npeameTHblE pe3ynbTaThl HA 6A30BOM YPOBHE OPUEHTUPOBAHbI
Ha obecneyeHne npeuMylWECTBEHHO 00LWe0b6pa3oBaTeNbHOW M 0OLWEKYNbTYPHOM

nogrotosku. lpeameTHble pe3yibTaThl Ha YraybNeHHOM YPOBHE OPUEHTUPOBAHbI
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NPEMMYLWECTBEHHO HAa  MOAFOTOBKY K  nocnegyloliemy npodeccMoHanbHoMy
06pa30BaHu1io, Pa3BUTUE MHAMBUAYANbHLIX CMOCOOHOCTEN 0byyawWwmxcs nytem donee
rnybokoro, Yem 3To npeaycMaTpuBaetcs 0a30BbIM KYPCOM, OCBOEHWS OCHOB Hayk,
CUCTEMATUYECKMUX 3HAHWUIA U CNOCOOOB [AEMUCTBUIA, NPUCYLIMX OAHHOMY y4YebHOMyY
npegmery.

Tak Kak npu U3y4eHWUM XUMUKM B PaMKax NpodheccroHanbHbiX 06pa30BaTeNbHbIX
nporpamm obydalolmumMncs yxe Bblb6paHbl KOHKpeTHble npotdeccun / cneunmanbHocTy, B
Tabnuuax 3 W 4 noKasaHa B3aMMOCBA3b COLEPKAHMWA, PEe3ynbTaToB 0OyYeHUs U
TPYOOEMKOCTb PAa3AeNoB AMCLUMNINHLI HA 6a30BOM YPOBHE B BYX BapuaHTax 1 v 2 ans

BbI6Opa Ha YCMOTPEHMe 06pa30BaTENbHbIX OpraHn3aLmnii.

Tabnuua 3. CTpyKTypa v TPYAOEMKOCTb AUCUMMNUHBI «XMMUA» BapmaHT 1 — 72 vaca

Ne Moaynb / pa3gen PesynbTar o6yyeHis TpyaoeMKoCTs,
ANCLUUMIIUHDI Y.

| |OcHoBHOW Mmopynb 64

1 Paznen 1. OcHoBbl ®opmynuposath 6a3oBble 6
CTPOEHMUA BellecTBa NOHATUA U 3aKOHbI XUMUU

5 Pasgen 2. Xumnyeckue XapaKtepu30oBaTh TUMbI 10
peakuuu XUMUYECKUX peaKLuii
Pasgen 3. CtpoeHue u Wccnenosath cTpoeHue u

3 | cBOICTBA HEOPraHMYECKMX | CBOWMCTBA OTAENbHbLIX KNacCoB 16
BELEeCTB HeopraHM4YeCcKnx BeLecTs
Pasgen 4. CtpoeHue u Wccnenosath cTpoeHue u

4 | cBOMCTBA OPraHnMyecKux CBOWCTBA OTAENbHbLIX KNaccoB 20
BELEeCTB OpraHuMyecKux BeLecTs
Pasgen 5. KuHetnyeckme n | Xapaktepu3oBaTb BAUAHME
TepMOAUHaMUyecKue Pa3nuYyHbIX PAKTOPOB HA

S | 3aKOHOMEpPHOCTH paBHOBECHE U CKOPOCTb 6
NPOTEKAHUA XUMUYECKUX | XUMUYECKUX peaKLuii
peakuumn

WccnepoBath UCTUHHBIE
6 | Pa3gen 6. PacTeopsl pacTBOpPbI € 3aAaHHbLIMUI 6
XapaKTepucTuKamu

Il | MpuknagHoit mopynb 6
Pasgen 7. Xumus B 66Ty 1 | OUueHMBaTL NOCNEACTBUA

7/ | NpOM3BOACTBEHHOI ObITOBOI M NPOM3BOLCTBEHHOI 6
LeATeNbHOCTH YenoBeka LEeATeNbHOCTU YeNoBeKa C
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MO3ULMIA IKOSTOTUYECKOM
6e30MnacHOCTH

[AndpepeHuUpoBaHHBLIiA
3ayer

TpyaoeMKoCTb AUCLUNANHDI

72

Tabnuua 4. CTpyKTypa v TPYAOEMKOCTb ANCUMNIUHBI «XUMUAY BapuaHT 2.

Moayns / pasgen
Ne ynb / p Pe3ynbTat 0byueHus TpynoeMKoCTb, 4.
ANCLUNAUHDI

| OcHoBHOI1 MOayNb 102

1 Paznen 1. OcHoBbl ®opmynuposaTb 6a3oBble g
CTPOEHMA BelecTBa NOHATUA U 3aKOHbI XUMUU

5 Pasgen 2. Xumnyeckune | CoctaBnATb ypaBHEHUA U 12
peakuuu CXeMbl XUMUYECKUX peakLui
Pasgen 3. CtpoeHue Wccnegosath cTpoeHue u

3 W CBOWCTBA CBOMCTBA HEOPraHNYeCKux 24
HeopraHM4YecKux BELEeCTB
BELEeCTB
Pasgen 4. CtpoeHue Wccnegosath cTpoeHue u

4 W CBOWCTBA CBOMCTBA OpraHn4YecKux 28
OpraHWyYecKux BelLecTs | BeWecCTs
Pasgen 5. Wccnenosate pasHoBecKe U
KuHnetnyeckue u CKOPOCTb XMMUYECKUX

5 TepMoguHaMuyeckune peakuumn 12
3aKOHOMEPHOCTH
NpoOTeKaHWA
XUMUYECKUX peakumi

6 Pasgen 6. [iucnepcHole | Uccnegosath gucnepcHele 10
CUCTEMDI cUCTeMbI
Pasgen 7. WUccnepgosath cBOWCTBA

7 KayectBeHHble OpraHnuyecKux u g

peaKLuu obHapyxeHus
OpraHM4yeckux u

HeOpPraHn4yeCKmnx seLllecTs C
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HEeOpraHn4YecKux MCMNOJIb30BaAHUEM
BeLecTB Ka4yeCTBEHHbIX peaKL i
1 lNpuknagHoi moaynb 42
Paznen 8. Xumus B OueHunBaTh NOCNEACTBUA
ObITY U ObITOBO U
3 NPOU3BOACTBEHHOM NPOU3BOACTBEHHOM 6
NeATeNbHOCTH AeATeNbHOCTU YeNloBeKa C
yenoBeka MO3NLMIA 3KONOTUYECKOM
6e3onacHoCcTH
UccneposaHue u NHTepnpeTuporatsb
9.1/ | XxuMUYeCKUI1 aHanu3 XUMUYECKne npoLeccol 1 36
9.2 | obbekToB 6MoChepbl/ | ABNeHUA B Guochepe/
TexHocdepbl TexHochepe
TpyLoOEeMKOCTb AUCLUNANHBI 144
JK3ameH

2.3. Pa3paboTKa cucteMbl OLEHUBAHUA NO AUCLUMIUHE «XUMUAY

B npegblgywem nyHkTe ObIIM  NpeacTaBNeHbl pe3ynbTathl  00y4YeHWs no
avcunnanHe «Xumua», chopmynuposaHHble ¢ ydetom @®rO0C COO0 (npepmeTHble
pe3synbtaThl) 1 ®IOC CNO (npodeccumoHanbHble KoMneTeHLUM). Pe3ynbTaTtel 00yYeHUS
ABNATCA OCHOBOW ANA NPOEKTUPOBAHWUA CUCTEMbI OLUEHUBAHWA NO AUCLUNIUHE U
0CO3HaHHOTO BbIGOpA METOLO0B, CPEACTB U TEXHONOT U OOYUYEHNS.

Cuctema OUEHMBAHMA — KOMNIEKC QOPMUPYIOLMX U CYMMUPYIOLWMX OLEHOYHbIX
MEpONpPUATUIA, COTNACOBAaHHLIX C pe3ynbTaTaMM OOYYEHUS W HaNpaBNEHHbIX Ha
bopMUpoBaHME U OLEHKY CHOPMUPOBAHHOCTU PE3yNbTaTOB 0OYYEHUA MO AUCLMUMINHE.

GopmupyioLLMe OLEHOYHbIE MEPONPUATUA — yyebHblIe U TDEHUPOBOYHbLIE 3afaHNA,
KOTOpble COCTABAAKT OCHOBY y4ebHOro npouecca v HanpaefieHbl Ha hoOpMUpPOBaHME
pe3ynbTaToB 00y4YeHWs no AucumnauHe. B aucumnanHe «XMMUA» K OCHOBHBIM
bopmupyoLWUM OLEHOYHbIM MEPONPUATUAM MOryT ObITb OTHECEHbI:
YCTHbIA/MMCbMEHHBIA  ONPOC, YCTHOe coobLlieHne, OTBET Yy [OCKM, TeCTUpOBaHUe,
npakTuyeckas pabota (peweHWe pacyeTHbIX 3ajaHui), nabopaTopHas paboTa,
NPaKTUKO-OPUEHTMPOBAHHOE 3aaHNe, TBOpYECcKas paboTa 1 ap.

Cymmupyoline OLEHOYHbIE MeponpuATMA NpPOBEPAIT CHPOPMUPOBAHHOCTD
3anNaHMpPOBaHHbLIX pe3ynbTaTtoB 0byyeHus. K OCHOBHbIM CYMMUPYIOLWMM OLEHOYHBIM
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MEpONpUATUAM MO XUMUM MOTFYT ObITb OTHECEHbl: KOHTPONbHaAa paboTa, 3awmuTa
nabopaTopHOi paboThl, 3alMTa Npe3eHTaLMK, MPOEKT, 3a4eT/3K3aMeH.

GopmupyioLMe OLEHOYHBIE MEPONPUATUA MPOBOAATCA NPU TEKYLEM KOHTPONE,
CYMMUpYIOLLME OLEHOYHbIE MEPONPUATUA NPOBOAATCA ANA OCYLECTBNEHUA PYyOEKHOro
W UTOTOBOTO KOHTPONA NO AUCUMNINHE.

Mp NpPOEKTUPOBAHWUM CUCTEMbI OLEHMBAHMA MO AMCUMNAMHE HEeobxonuMo
3aMNaHUpPoOBaTb CYMMUPYOLWME OLEHOYHbIE MEPONpUATUA NO KaXAOMY pasgeny
ANCUMNANHBI U GOPMUPYIOLLME OLLEHOYHbIE MEPONPUATUSA LA PE3YNLTATOB 00YYEHNA NO
Kaxpon Teme. Konnyectso GOpMUPYIOLLKMX OLEHOYHbIX MEPONPUATUIA MO TEME 3aBUCUT
0T 06beMa M3y4yaeMON TeMbl, e CNOXHOCTW, a TaKKe OT BKNaja pesynbrata Tembl B
thopmupoBaHue pe3ynbTaTta pasgena unu pesynbsTtata gucuunaudel. B page cnydyaes, gna
npoBepkn cHOPMUPOBAHHOCTM Pe3yNbTaToB 0OYYEHUSA MO OTAENbHLIM TEMAM MOTYT ObITb
TaKXe 3anaHUpPOoBaHbl CyMMUPYIOLLME OLEHOYHbIE MEPONMPUATHA.

TpeboBaHUA K cUCTEME OLEHUBAHUA

CnpoeKkTUpoBaHHAA CUCTEMA OLEHWMBAHWMA AOMKHA NO3BOAUTL NPENoOAaBaTENIO
CYAUTb HE TONIbKO O TOM, Yero JOCTUINIM 0bydalolwmMecs No UToram npouecca obyyeHus,
HO u 06 opraHu3aumMum camoro npouecca obyyeHus. Cuctema OUEHMBAHMA MO
ANCUMNAWHE JOMKHA YAOBNETBOPATL CIeAYoW MM TpeboBaHNUAM:

—lapaHTMpoBaTh  (OPMUPOBAHWE  3aMNAHMPOBAHHBIX N0 AUCLUNAUHE
pEe3y/bTaToOB 00YYEHMUA ONTUMANIbHBIM CNOCOOOM.

—06ecneynBaTe MNpO3PaYHOCTb OLEHMBAHWUA — COOTBETCTBME pE3YyNbTATOB,
K KOTOpbIM Npuwen oby4alolwmnincs, oLeHke npenofasartens.

—lpeanonarate cbanaHCMpPOBaHHOE UCMONb30BAHME UHCTPYMEHTOB U PECYPCOB.

~lpenocTaBnaTs BO3MOXKHOCTL 0Oy4YalOWMMCA YyAy4WwaTe CBOU pe3ynbTaThl Ha
Pa3HbIX 3Tanax BNAOTb JO BbICTABAEHUA UTOTOBOW OLEHKH.

—~He ponyckatb Heo6OCHOBAHHOW M36bLITOYHOW HArpy3KkW Ha MpenopaBaTens
CTYLEHTOB.

—He ponyckatb cnucbiBaHMe 1 nnaruar.

Cucrema oueHMBaHUA NO AUCUUNIUHE KXUMUA»

C yyeToM BbIWEONUCAHHBIX MPUHLMMIOB MO AUCLUUNANHE «XMMUAY» pa3paboTaHa
cUCTEMa OLEHOUYHbIX MEpONpPUATUI. B METOAMYECKON KapTe No KaXAoMy pa3aeny u teme
OUCUMNAMHBL  C  YYeTOM NNAHWPYEeMbIX Pe3ynbTaToB  0OyYeHUA  NPEeANnoXKeHb
COOTBETCTBYIOWLME OLUEHOYHbIE MeponpuaTua (npwn. 1). B Tabnuue 5 npeactaBneH
(hparmeHT NiaHa OLEHOYHbIX MEPONPUATUIA AnA pasgena «NccnepoBaHmne U XMMUYECKUiA
aHanu3 ob6bvekToB Grocthepsiy.

Tabnuua 5. NnaH OLUEHOYHbIX MEPONPUATHIA NO pasaeny
«WccnenoBanne M xumnyeckuii aHanuns o6bekToB Guochepsly
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Paspen

WccnepoBaHue u xumnyeckuit aHanus o6bekToB Guocdepsl

PesynbTat pasgena

MHTEpI’IpETVIpOBaTb XUMUYyecKune npoueccel U ABneHUA B

6uocdepe
OueHoyHoe
meponpuaTue
ponp 3awmTa npoekra
pyb6exHoro KoHTpons
no pasaeny
Bo3MOXHble OLEeHOYHbIe
Tema Pe3ynbTathl 06y4yeHus

MeponpuUATUA

Tema 1. OcHoBbl
nabopatopHoit
NPaKTUKK B
npodeccMoHanbHbIX
nabopartopusax

BbINOAHATE NONHbIN
UMKN
3KCNEepUMEHTaNbHOTO
nccnefoBaHUs

c cobnofeHnem
npasun 6e30MacHoOro
obpalieHus

C BEWWECTBAMM W
nabopaTopHbIM

1. JTabopatopHas pabota «0cHoBbI
NnabopaTopHON NPaKTUKU».

2. TunoBble pacyeTbl N0 TEMATHKE
IKCMEepUMeEHTa.

3. 3apayn Ha BbIYUCNEHUE CpefHero
3HAYEHMA IKCNEPUMEHTANbHBbIX
AaHHbIX, NOrPELWHOCTH.

4. lpeacTtaBneHne pes3ynbTaToB
3KCNEepUMEHTA B Pa3fiMyHoON Popme

060pyfoBaHMEM (tabnuua, rpatuk, oTYET, AOKNAL,
npe3eHTauma)
Tema 2. Xumnyeckun  |Miccneposath 1. Tect «CBOICTBA U COCTAB BOAbI».
aHanu3 npo6 BoAbl XUMUYECKUIN COCTaB 2. 3afaHne «kXuMUYecKni coctas
npo6 BoAbl BO/bI, TUMN BOAbI U CNOCOOLI ee

NPUMEHEeHNA» (C MCMONb30BaHMEM
HOPMATUBHbIX LOKYMEHTOB).

3. [paKTUKO-OPUEHTUPOBAHHbIE
TEOPeTUYECKNE 3ajaHNA Ha COCTaB
BOAbI M CNOCOOLI BbIPAaXKeHMA
KOHUEHTpaLmii n nepecyet
KOHLEHTpaLmii (C ncnonb3oBaHMEM
HOPMATUBHbIX LOKYMEHTOB).

4. JlabopaTopHas paboTa Ha BbI6Op:
— O4ncTKa BOAbI OT 3arpA3HEHMWIA;
— OnpegeneHue pH Bogbl 1 ee
KWCNOTHOCTK;

— OnpegeneHune XeCcTKoCTH BOAbI U
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Cnocobbl ee yCTpaHeHUs

Tema 3. XuMnyeckuu
KOHTPO/b KayecTBa
NPOLYKTOB NUTAHUA

WccnepoBaTh
XUMUYECKUN CoCTaB
NPOAYKTOB NUTAHKA

1. Tect «OpraHuyeckue u
HeopraHn4yecKue BelLecTea,
BXOAALLME B COCTAB NPOLYKTOB
MUTAHUAY.

2. NpaKTUKO-OPUEHTUPOBAHHbIE
3aflaHNA NO KYJMHAPHOW TeMATHKe.
3. JTabopaTopHas paboTa (Ha Bbl6op):
— O6HapyXeHNe HUTPATOB B
NPOAYKTaX NUTAHMA;

— WiccnepoBaHue NpoayKTOB NUTaHUA
Ha Hannyue yrneeofos (MyKa, TBOPOT,
MOJIOKO, MOTYpT) Ha Hannyue
yrneBofoB (Kpaxman, rnoKo3a,
caxapo3a)

Tema 4. Xumunyeckui
aHanu3 npob noysbl

NccnepoBaTh
XUMUYECKUN COCTaB
npo6 noysel

1. Tect no Teme «XMMUYECKMI COCTaB
HEOPraHWYeCKMX U OpraHnyecKunx
yA0OpEHUItY.

2. 3apanue «B3anmocsa3b cocTaBa
MOYBbI, TUM MOYBLI M €€ HA3HAYEHUAY.
3. JlabopaTtopHas paboTa (Ha BblbOp):
— Q6HapyXeHMe HeopraHnyecKunx
npumecei B Npobax noyebl;

— OnpegeneHune pH BOLHO BLITAXKY
NOYBbI, €€ KUCOTHOCTU U
LLEeNI0OYHOCTH.

Tema 5. Xumunyeckui
COCTaB NPUPOAHbIX
06beKTOB Guoctepsl

Wccnegosatb
XUMUYECKUI COCTaB
NPUPOAHbLIX 0O6BEKTOB
Ha NpUMepe BOAbI,
NOYBbI ¥ NPOLYKTOR
NUTaHMA

YyebHo-1ccnenoBaTeNbCKUin NPOEKT B
06nacTu nccnefoBaHns 06bEKTOB
6uocdepel.

Bo3MOXHble TeMbl NPOEKTOB:

1. ccnepoBaHme cocTtaea
MUHEPaNbHO BOLLI M PEKOMEHAALMM
Mo ee NCnosb30BaHuIO.

2. WiccnepoBaHue paspylaouero
AEeNCTBUA NPUPOAHOM BOAbLI HA
CTPOUTENbHbIE MAaTepUanbl.
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3. CocTaBneHue npoekTa
LBETHWKa/oropoaa/cana B
3aBMCMMOCTM OT COCTaBa
NPOaHaNM3nPOBaHHbLIX NOYB.

4, CoctaBneHune c6anaHCMpoBaHHOTO
MEHI0 Ha AeHb (Hepento) B
3aBUCMMOCTYM OT COAEPKAHUA
XUMUYECKUX MAKPO K
MUKDO3/IEMEHTORB B NPOAYKTaX
NUTaHUA.

5. WccnepoBaHue KayecTBa NUTLEBOM
BOZbI.

6. UccneposaHue npob
BOAOMNPOBOAHO BOAbLI HA NpegMeT
YCTPAHEHUA KECTKOCTH.

7. YCTpaHeHue KeCTKOCTU BOAbI B
CeNbCKOX03ANCTBEHHOM
LEeATENbHOCTH

BaxHOW 0COGEHHOCTbIO CMPOEKTUPOBAHHOW CUCTEMbI OLUEHWBAHMA ABNAETCA
COTNIaCOBAHHOCTL  OLEHOYHbIX MEpOnpUATUIA W 3aNNaHUPOBAHHBLIX PE3YNbTATOB
o6yyeHuns. Kawpoe oueHOYHOE MeponpuATUE AOMKHO (OPMUPOBATL MM U3MEPATb
3HaHWe / yMeHWe B KOHTEKCTe, yKa3aHHOM B pe3ysbTate obyyeHus. Hanpumep, ans
hopMUpoBaHUsA pesynbTaTa 0bydeHuns «Mccneposatb XMMUYECKUIA COCTAB MPOO NOYBbLI»
obyyalolwmMmMca npepnaraeTcs NpoiT TeCT Ha 3anOMWHaHWE M OTPabOTKY OCHOBHbIX
NOHATWI, CBA33HHbIX C KAYECTBEHHbIM U KOJNIMYECTBEHHLIM COCTaB MpPob MoYBLl, a
CnefyloWmMM  3TanoM  npepnaraeTcs  COCTaBWUTb  Tabauuy, YCTaHaBIMBAMOLWLYIO
B3aMMOCBA3b COCTaBa M TWMa MOYBbI C €e Ha3HayeHuem. Ha nocnepgHem 3Tane
obyyarwWwmmcs HeobxoaMMO BbINOAHUTL 1abOPaATOPHYIO PaboTy, NOCBALEHHYIO aHANU3Y
XMMUYECKOro CoCTaBa Nnpob noyssl.

2.4. DopmupoBaHue 0OWMUX KOMNETEHLMI

B npouecce obyyeHus no aucumnnuHe B pamkax ®roC COO0 dopmupyioTcs Kak
NpeaMeTHbIE, TaK U IMYHOCTHbIE U MeTanpenMeTHble (0bwme) pesynbTatsl. Heobxoanmo
OTMETWUTb, YTO €CNIU MpefMEeTHble Pe3yNbTaTbl GOPMUPYIOTCA Ha OCHOBE COAEPXKaHUS
LVUCLMNIUHBI, TO TMYHOCTHBIE U MeTanpeaMeTHble (06LWMe) pe3ynbTaThl GOPMUPYIOTCSA B
npouecce M3y4YeHUs BCE COBOKYMHOCTU AUCLUNIMH 06le06pa3oBaTeibHOro Lukna
yyebHoro nnaxa 0Non Cno.
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MpesmeTHble pe3ynbTaThl 00YYEHWUA NO AUCUUNAMHE XMMUA NONOXKEHBI B OCHOBY
dbopmupoBaHua npoheccroHanbHbIX KOMNEeTEHLUH, KoTopble oyayT
COBEpLIEHCTBOBATLCA fanee Npu U3yyeHnn npodeccuoHanbHbIx MOAYNEN.

Wcnonb3oBaHme B npouecce (GOPMUPOBAHUA MPEAMETHLIX  Pe3yNbTaToB
(3nemeHTOB  NpodecCMOHaNbHLIX  KOMMETeHUMIA)  pas3iMyHbIX 0Opa30BaTeNbHbIX
TEXHOMOTUIA, aKTMBHbLIX METOAOB OOy4YeHWA HamnpaBleHo, B MNeEpBY oyepepb, Ha
(hopMUPOBaHME NMYHOCTHLIX U MeTanpeaMeTHbIX (06LWMX) pe3ynbTaToB U Kak CNeACTBUE,
Ha opMMpoBaHME 0OLMX KOMNETEHLMA.

Obwue KOMNETEHUMM He MOryT ObITb JIOKaNM30BaHbl paMKaMu  OAHOW
06Weobpa3oBaTENbHON ANCLUMIUHBL, 3 GOPMUPYIOTCA HA MPOTAXEHUN OCBOEHUA BCEl
ONMom CNO. Toyko# COMPUKOCHOBEHWA OOWMX KOMNETEHLUUNA, JIUYHOCTHBIX W
MeTanpeaMeTHblx (06wWKUX) pe3ynbTaToB WM NPEAMETHbIX Pe3ynbTaToB  ABMAKTCA
o6pasoBaTesibHble TexHonorum (puc. 2).

Odmue KOMBETEHINM A . ObpaiosaTeTbHBIE [Ipeamerunie pesyabraTs
(@rOC CTIO) ‘ TEXHOAOTHN v (DI'OC CCO)

| |

’ Onenonabie MEPONPHATHS ‘

- .

DopuupyOmEe ONEHOTHBIE
MePONpPHATHS

Cymmupyomue onenoanne
MEPOnPHRTHS

Puc. 2. CBA3b 06WMX KOMNETEHLMIA U NPEAMETHbLIX PE3Y/IbTaTOB 00yYEeHNS
Obpa3oBaTenbHble  TEXHONOTUWM  ABAAKTCA  K/IKYEBOW  COCTaBAAoLWen
B3aMMOAENCTBUA npenojaeatens u obydyaiouierocs, obyvyawwmnxcs Apyr ¢ ApYyrom B
obpa3oBaTesibHOM npouecce. Boibop TexHonoruit obycnoBNMBAaET xapaKTep 3TOro
B3aMMOJENCTBMUA, NPUMEHEHWE Pa3NIMYHLIX TEXHONOTUI CnocobCTBYeT pa3BUTUIO
COUMaANbHO W NpPO(MECCHOHANBHO 3HAYMMbIX KAYeCTB JIMYHOCTM 0byuatoLwerocs,
HanpaBNEHO Ha JOCTUXKEHWUE NPEAMETHbIX U YHUBEPCANbHbIX pe3ynbTaTos [12].
Obpa3oBaTenbHble TEXHOMOTUWM feXaT B OCHOBE MPOLECCYanbHOro acrnekta
OLEHOYHbIX MEPONPUATUIA, KaK (DOPMUPYIOLLUX, TAK U CyMMUPYIOLLUX. [Ipyrumu cnoBamuy,
NpM  NNAHUPOBAHUM  OUEHOYHbLIX  MEeponpuATMN  npenojasateNb  AOJIKEH
OpPWMEHTUPOBATLCA HA Takue o00Opa3oBaTe/ibHbIE TEXHONOrMM, KoTopble obecneyvar
(hopMUpPOBaHME HEOOXOAMMbIX OOWMX KOMMETeHUMH Ha 6Ga3e 3anNaHMPOBAHHbIX
OLEHOYHbIX MepoNpUATHiL. B Tabnnue 6 onncaHbl peKoMeHayeMble BUAbLI LEATENLHOCTY,
HanpaB/ieHHble Ha GOopMUPOBaHME OOLMX KOMMNETEHLMA NPU peann3aLmm oLEeHOYHbIX
MeponpuaATUi.
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Tabnuua 6. Moaxofbl K HOPMUPOBAHMIO OOWMX KOMMNETEHLMN

06wme komneteHuuu ®roc Cno
U UX CTPYKTYPHbIE 3/IEMEHTHI

Bupbl gpestenbHocTH

OK 01. Buibupatb cnocobbl peweHus 3anay
npoeccMoHanbHOW AeATeNbHOCTU
NPUMEHNTENIbHO

K pa3fInyHbIM KOHTEKCTaM

YmeTsb:

— aHanu3upoBaTb 3agayy u/unu npobnemy v
BbILENATL €€ COCTaBHbIE YaCTH;

— BbIABNATL U 3P PEKTUBHO UCKATD
WH(OpPMaLMI, HE0BXOJUMYIO ANA PeLeHNs
3afayu n/unu npobnemsl;

— peann30BbIBaTb COCTABAEHHbIN NAaH.
3HaTb:

— AKTyanbHbI NPOhEeCccCHoHanbHbIN U
COLMaNbHbIA KOHTEKCT, B KOTOPOM
NPUXoAUTCA paboTaTb U XKUTb;

— OCHOBHbIE UCTOYHUKM MHDOPMALMUY 1
pecypchl ANs pelweHns 3agay u npobnem B
npoheccnoHanbHOM U/UAn COLUANbHOM
KOHTEKCTE;

— CTPYKTYPY NfiaHa Ans peleHna 3agay;

— NOPALOK OLEHKW pe3ynbTaToB pelleHus
3343y npodeCcCUoHaNbHOW AeATENBHOCTHU.

Bei6op 1 npumeHeHne cnocobos
pelleHns CTaHAAPTHbIX TUMOBbIX
3ajau.

MepeHoc cnoco6oB peleHus
TUMOBbIX 334a4 Ha NPaKTUKO-
OPWEHTUPOBAHHbIE 3aflaHNA.
Wcnonb3oBaHMe U3yYeHHOTO
MaTepuana B HOBbIX CUTYaLMAX.
[leMoHCTpauma cnocoboB peleHus,
METOA0B MOAENNPOBAHMUS.
MoaenvpoBaHue npoLeccos.
JlabopaTopHble HabnoaeHMA U
3KCNepUMEHTbI C UCMOb30BaHMEM
nabopatopHoOro o60pyAoBaHMSA.
06paboTKa faHHbIX 1abOPAaTOPHOTO
3KCNepuMeHTa.

OK 02. Ucnonb3oBaTb COBPEMEHHbIE
CpeACTBa NOUCKA, aHaNM3a u
WHTepnpeTauuu uHdopMaLmuu, u
WH(OPMALUOHHbBIE TEXHONOTUU ANA
BbINOJIHEHUA 3aflay NPOdECCMOHANbLHO
AEATENbHOCTH

YmeTsb:

— onpepenATb HEOOXOAUMbIE UCTOYHUKM
WHOpMaLLUK;

— NMAaHWMPOBATL MPOLECC NOUCKA;

— CTPYKTYPUPOBATbL MOJTyYaeMyio

Mouck, nog6op, U3yyeHue matepuana
B MHDOPMALMOHHbIX Pecypcax
pa3Horo xapaktepa (ne4yaTHbIMU U
3NEKTPOHHbLIMU U3AAHUAMMK,
WHTEpHET-caiiTamMu, 6a3ammn JaHHbIX).
MepeuyHas 06paboTKa MMetoLencs
MHpopmauuu (BblgeneHue
OCHOBHOTO, CpaBHEHME,
KnaccudmKaumsa, nHTepnperaums,
cocTaBneHue TabnuL, NoaroToBKa
TEKCTOB M UHbIX (hopMaTOB
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WHbOpMaLUIo;

— BbIAENATb HaMboNee 3HaYMMOE B NEPEYHE
WHOpMaLLUK;

— 0OpMAATL pe3ynbTaThbl NOUCKA,
NPUMEHATL CPEACTBA MH(DOPMALMOHHbIX
TEXHONOTUN LNA pelweHuns
npodeCcCcMoHanbHbIX 334ay;

— WCNOoNb30BaTb COBPEMEHHOE NPOrpamMMHOe
obecneyeHue;

— WCMONb30BaTh pa3fiMyHblie LUt poBble
CpPeAcTBa ANA pelweHns npotheccMoHanbHbix
3apjad.

3Hartb:

— npuembl CTPYKTYPUPOBaHUA MH(OPMALMK;
- (opmart opopmneHuns pe3ynbTaToB NOUCKA
WHbOPMaLLUK

npeacTaBieHMA pe3ynbTaTos,
nofBeAeHNe UTOTOB MO
NPOYUTAHHOMY).

YcTHOe / NUCbMEHHOE U3/10XKeHNe
WHdOpMaLMK, UANIOCTPUPOBaHUE /
BMU3yaNnn3aLma N3y4eHHOro
MaTepuana B pasnunyHbIx hopmax ¢
MCMONb30BaHMEM LU POBLIX
WHCTPYMEHTOB U CEPBUCOB.
Tematnyeckoe obcyxaeHve,
KOMMEHTUMDPOBaHMWE

OK 04. )b dekTuBHO B3aMMOAeACTBOBATL U
paboTaTb B KONNEKTMBE U KOMaHAE

YmeTsb:

— OpraHu3oBbIBaTh paboTy KONNEKTUBA U
KOMaHZbl;

— B3aWMOAENCTBOBATL C KOANEramy,
PYKOBOACTBOM, KNTMEHTAMU B X04€
npoheccnoHanbHON feATENbHOCTMH.

3HaTb:

— OCHOBbI NPOEKTHOW feATeNbHOCTH

PacnpegeneHune y4acTkoe paboThl
ANA LOCTUXKEHUA 0OWEN Lenu u
nony4yeHue obLWero pesysbrata.
OnpepeneHune nopsgka u npagun
B3aMMOLENCTBUSA AN COBMECTHOIO
pelweHuns 3aaay.

BknioyeHne obyyaoWwmxcs B
CUTYaLMUM KOMMYHUKALWUW U1
B3aMMOAENCTBMA NO BONPOCY
BbINONIHEHUA 3aJaHNUNA.

My6nnyHoe npeacraBieHue u
rpynnoeoe 006CyXaAeHUe pe3y/bTaToB
paboTbl. [JMCKYCCUA HA IMYHOCTHO U
npoheccnoHanbHO 3HaYUMbIE TEMBI

OK 07. CopeiticTBOBaTL COXpPaHEHUIO
OKpyXaiolei cpebl, pecypcocbepexeHuio,
NPUMEHATb 3HaHUA 06 M3MEHEHUU KNUMaTa,
NPUHUMNBI GepexnuBoro Npou3BoOACTBa,

3 (EeKTMBHO [eiACTBOBATL B Ype3BblYaMHbIX
CUTyaLuax

Mouck, cOop, CTPYKTYpUPOBaHMUE,
cucTeMaTUzaums MHbopMaLmum no
33[aHHbIM KPUTEPUAM.
Ncnonb3oBaHue U3yYeHHOTOo
Matepuana B HOBbIX CUTYALUAX.
MepeHoc cnoco6oB pelleHus
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YmeTb: TUMOBLIX 33fa4 Ha [EATENbHOCTD B

— co6noaaTh HOPMbI 3KONIOTUYECKOIA OKpyXatolei cpege.

6e3onacHoCcTu. MogenupoBaHue NpoLeccos B

3HaTb: OKpyXKalolWei cpefie Ha OCHOBE

— MpaBuWfa 3KONOTUYECKON 6e30nacHOCTH W3y4eHHOro MaTepuana.

npv BeAeHUK NpodeccMoHanbHo M Bei6op 1 06ocHOBaHME cnocoboB

LEATENbHOCTH peleHuns 3ajay, NPOrHo3MpoBaHue
nocneacTBuim CBOUX JeNCTBUIM Ha
OCHOBE UMEIWMXCA AAHHbIX

B meTopuueckoi Kapte no gucuunaumHe Xumusa (npun. 1) Kaxaomy OLEHOYHOMY
MEPOMPUATMIO  COMOCTaBleHbl  0OlWMe KOMNEeTEHUMM, KOTOpble  MOryT  ObiTb
cpopMUpOBaHLI NpKU €ro peanusauuv npu YCNOBMM UCMONb30BAHWUA NOLXOAALMX
006pa30BaTeNibHbIX TEXHONOTU.
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3. OcHoBHble HanpaeieHus COBEpIWEHCTBOBAHMA npenoaaBaHus
obuweobpa3oBaTensHOM AUCUUNAKUHBL «XUMUA» C yyeToM npodeccUoHaNbHOI
HanpaBneHHoctu nporpamm (IO, peanusyembix Ha 6a3e OCHOBHOro o6uero
06pa3oBaHus

3.1. 06ume noaxoabl K UHTEHCMBHOM 00Ue0Opa3oBaTeNIbHOW NOATOTOBKE

WHTeHcnbmKkauma y4ebHOro npouecca — nepepaya Heobxopumoro obbema
yyebHOW MHDOPMALMM 33 YCTAHOBNEHHOE KOJTMYECTBO YYEOHbIX YaCOB C COXPAHEHMEM
TpebOoBaHMI K KaYeCTBY pPe3y/bTaToOB 00yYeHHs.

CylLecTBYIOT pa3fiMyHble NOAXOAbI K MUHTEHCUBMKALMK:

— COBEpLEHCTBOBAHME COAEPKAHMA U CTPYKTYPbI AUCLMUMIUHDI;

— obecneyeHne AMHAMU3MA, aKTUBHOCTY BO B3aMMOAENCTBMM NpenoAaBaTtens co
CTyAEeHTaMW, CTYAEHTOB APYyr C APYroM 33 CYeT MCNONb30BaHUA aAKTUBHBIX M
WHTEPAKTUBHbIX METOA0B 0OYYEHUS;

— WUCNONb30BaHUA LUPPOBbLIX TEXHONOTMUIA, B T.4. 38 CYET UCMONb30BAHNUS CUCTEM
ynpasneHus obydyeHnem (LMS) M 37eKTPOHHbIX KYpCOB ANA  ynpaBneHus
CaMOCTOATENbHON paboToit cTyaeHTOB (CM. pasgen 3.3.)

B noruke wuHTeHcMdUKauMM yyebHOTO npolecca COfepKaHue M CTpyKTypa
OVUCLUMNIUHBL  JOMKHbI ONPEAenaTbCs Ha OCHOBE 3anjaHMPOBAHHbIX Pe3ynbTaToB
00yYeHUsA. ITO NO3BOIUT COKPATUTL M3OLITOYHOCTb B COAEPIKAHWUM AUCLUNIUHBI 32 CYET
UCKNIOYEHWUA TEM, HE OKa3blBAKWMX CYLECTBEHHOTO BMAHUA HA [JOCTUKEHUE
pe3ynbTaToB 00y4YeHMs, a TaKKe O00ecneyut KOHLEeHTPUPOBAHHOCT Y4yebHoro
MaTepuana no Kawaov TeMe AUCLUNANHbI.

Kpome Toro, Ha 3Tane npoOEKTMPOBAaHWA pe3yNbTaToOB 0OyYeHUs HeobXoaumo
BbINOIHATL ~ COTNIACOBAHWE  pe3ynbTaToB  00OyyeHus ¢ npodecCHoHanbHbIMM
komneteHumamn. Ananns tpebosanuit ®IOC COO u ®roC CMO noseonseT BbIAEANTb
NpodeccMoHanbHble KOMMNeTeHUUM, HOPMUPOBAHUE KOTOPbIX BO3MOXHO B paMKax
0CBOEHMA 00yYaloWMMUCA AUCLUMIUHBI U AOCTUHKEHMA 3aNNaHUPOBAHHLIX Pe3yNbTaToB
(tabn. 7).

Tabnuua 7. CornacoBaHue NpeaMETHbIX pe3y/bTaToB
M NpotheCcCMOHaNbHbIX KOMMNETEHLMI

Pe3ynbTat 06yyeHus [pogeccmoHanbHble KOMNETEHL WU

WccnepoBath KavectBeHHble peakuun | ®IOC CMNO 9.02.12 TexHonorua npoayKToB
OpraHUYecKUx COEANHEHWNIA OTLENbHBIX | MUTAHWA KUBOTHOrO NPOUCXOXKLEHUA
Knaccos MK 2.3. Npoun3soanTs NabopatopHble
UCCnefoBaHUA KayecTBa M 6e30MacHOCTy
nonygabpuKaToB 1 roToBbIX NPOAYKTOB B
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npouecce NPoOM3BOLCTBA MOSTOUYHOW
NPOAYKLUM

Takoi noaxoA No3BoNseT BBECTU NPodhnNbHOE COfepKaHue B y4ebHbIi npoLecc no
LUCLMNIIMHE, YTO ABNAETCA OAHUM M3 CNOCOOOB MHTEHCUDUKALMM Y4eOHOrO NpoLecca,
NOCKOMbKY ONTUMU3MPYET BpeMAs Ha GOpMUPOBAHME KOMMETEHLUMM B paMKax
06pa30BaTeNibHOM NPOrpamMMbl B LENOM.

Takum 06pa3oM, TEXHONOrMsA OTOOpA COAEpPKaHMA OOYYEHWUA MO AUCUMUMIUHE
CTPOMTCA HAa OCHOBE MPOEKTUPOBAHMA Pe3ynbTaToB OOYYEHWUS U MX COTNACOBAHUA C
NPOdECCMOHANbHbIMU KOMMNETEHLMAMM, YTO MO3BOAET 00ECNeYnTs HTEHCUDMKALMIO
yyebHOro npouecca no AUCLUUNANHe.

Ewe oaHMM NOAX0A0M K MHTEHCUDMKALMUM ABNAETCA UCMO/b30BAHNE COBPEMEHHbIX
00pa30BaTe/IbHbIX TEXHOMOTMA, KOTOPbIE BKIOYAOT Pa3HOOOpa3Hble aKTUBHble M
NHTEpPAKTUBHbIE METOLbI 00yYeHMsA, 0becneymBaloLMe B3aMMOAEHCTBME NPenojaBaTens
CO CTYAEHTAMU W CTYLEHTOB APYr C APYroM.

C nomolybio 06pa3oBaTENbHbLIX TEXHONOTMUI Peann3yeTca AeaTeNbHOCTHbIM NOAX0A
B yyebHOM npolecce, CO3[AOTCA YCNOBUA [NA  COLMANbHO-KOMMYHUKATUBHOIO
B3aMMOAENCTBMA  CTYAEHTOB, PpElWalTCa  33adayM  MOATOTOBKM  CTYAEHTOB K
NpodeccMoHanbHON AeATeNbHOCTY.

Wcnonb3oBaHMe COBPEMEHHLIX 00OpA30BATENbHbIX TEXHONOrMA B y4yebHOM
NpoLuecce NPUBOAMUT K CMELWEHMI0 aKUEHTA C YCBOEHMA 3HAHWI Ha (GopMUpOBaHME
YMEHWI U HABLIKOB, YTO CNOCOOCTBYET NOBLIWEHNIO MHTEHCUBHOCTU 00YYEHUSA.

OpHaKo Mcnonb30BaHWe 0Opa30BaTEbHbLIX TEXHONOMMI He ABNAETCA CaMOoLenbio.
HeobxoaMmo BblOMpaTb TakMe TEXHONOTUM, KOTOpble 06ecneynBaloT AOCTUKEHUE
3anN1aHUPOBAHHbIX PE3YNbTaTOB 0OYYEHUs, COOTBETCTBYIOT COAEPKAHUIO 00yYeHus U
fencTeuTensHO 6yayT 3 PEKTUBHLI ANA €r0 OCBOEHMUS.

CylecTByeT HECKONbKO KnaccuduKaLmii 06pa3oBaTesibHbIX TEXHONOTUI, OAHA U3
HUX Knaccudukauma M. KnapuHa, KoTopas Bbigenser TpuM TuNa TEXHONOTrWM
(uccnepnoBaTenbCKue, AMANOrOBLIE U UTPOBbLIE).

Kak nokasaHo B paspene 2 npu NPOEKTUPOBAHWM y4ebHOro npouecca no
OUCUMNNIUHE LNA KAXKLOro pesynbTaTa 00y4YeHWs onpepensercs Habop OLEHOYHBbIX
MEpPONpPUATHIA, C MOMOLLLI0 KOTOPbIX 3TOT Pe3y/bTaT MOXKET ObiTb chopMUpoBaH. [lanee
BbiOMpaeTcs 00Opa3oBaTeNbHas TEXHONOTMA Kak (GopMa peanusauumu OLEHOYHOTO
MeponpuaTa. B Tabnuue 8 noKa3aHO COrnacoBaHWe pesynbTaToB 00y4YeHMs,
OLLeHOYHbIX MEPONPUATUIA U 0OPA30BATENbHBIX TEXHONTOTUA.

Tabnuua 8. CornacoBaHue pe3ynbTaToB 00yYeHU,
OLEHOYHbIX MEPONPUATHIA U 0O6PA30BATENbHBIX TEXHOOT I
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PesynbTar OueHoyHble O6pa3oBaTenibHble
CopepxaHue TeMbl
obyyeHus MeponpuaTUa TEXHOIOTUK
JKonoruyeckas TexHonorus
6e30macHoCTb yyebHoro
NOCNeACTBUIA nccnepoBaHuA
ObITOBO U TexHonorus
OueHwuBatb NPOM3BOLCTBEHHOIA Keficbl Ha aHanu3 OMbITHO-
nocnencTeua LEATENbHOCTY WHDOPMaLMK O 3KCNEePUMEHTANbHO
ObITOBOM K YenoBeKa, CBA3aHHAA | NPOM3BOACTBEHHOM i paboTsl
NPOU3BOACTBEH | C nepepaboTKoit LEATENbHOCTY
HOWA BELECTB; MOMUCK M YenoBEKa, CBA3AHHOM
LEATENbHOCTM | aHANIM3 XMMUYECKON | C nepepaboTKoM v
YyenoBeKa C WHbOPMaLKUK U3 nonyyeHnem
NO3MLMii pa3NnNYHbIX BELECTB, a TaKKe C
3KONOrMYECKON | UCTOYHWMKOB (Hay4yHas | 3KONOTUYECKON
6e3onacHoOCT | M y4yebHO-Hay4Han 6e30MacHoCTbI0
nuTepaTypa, CPeAcTBa
MacCOBOW
WHbOpMaL KK, ceTb
WHTepHeT u gpyrue)

Bnarogaps Mcnosb30BaHM0 06pa30BaTENbHbIX TEXHONOTUI MPOUCXOANT HE TOMBKO
(opMUpOBaHME pe3ynbTaToB 0OYYEHUA MO AUCUUNKNHE, HO U GOopMUpPOBaHME 0OLLMX
KOMNETEHLMI, ONpeaeneHHbIX Ana Bcex npodeccuin n cneuymnansHocteir Bo ®OC CMNO.

06wune KomneTeHLUMH:

CnocobCcTBYOT HOPMUPOBAHMIO METaNpPeAMETHbIX pe3yNnbTaToB, 06ecneymBaloLLmnx
FOTOBHOCTb CTYA€HTA MNPOAYKTUBHO [EMCTBOBATb B PA3NIMYHLIX KWU3HEHHbIX U
NpodeCcCcMoHaNnbHbIX CUTYyaLUAX

NO3BONAIOT  MPOLYKTUBHO
NpodeCcCMOHANbHbIX CUTYALMUAX;

(hOPMUPYIOTCA TONBKO Yepe3 AeATENbHOCTHbIM NOAXOA;

ABNAIOTCA CaMOCTOATENIbHbIM pe3ynbTaToMm
npodeccnoHanbHelx 0bpasoBaTtensHbix nporpamm CMO.

B oucumnnnHe uenecoobpasHo BbiOMpPaTh Takue 0OpPa30BaTE/IbHbIE TEXHOOTUK,
KOTOpble ONTMMaNbHbIM 06pa3oM NO3BONAT LOCTUYL 3aNaHWPOBAHHbLIX PE3y/bTaToB
06y4yeHns 1 chopmMMpoBaTL COOTBETCTBYIOWME KoMNeTeHUMM (Tabn. 9).

Tabnuua 9. CornacoBaHue pe3ynbTaToB 00yYeHUs,
KOMNEeTeHLMi 1 0O6pa3oBaTe/bHbIX TEXHONOTUIA

AeACTBOBATH B Pa3nuyHblX  MWM3HEHHBIX “u

O0CBO€HHA OCHOBHBbIX
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Pesynbrar lpodeccuoHanbHble O6pasoBaresibHble 06uwue
obyyeHus KOMNeTeHLMu TEXHOJIOTUK KOMNETEeHLMUM
WUccneposats 19.02.12 TexHonorua TexHonorus onbiTHo- | OK 01
KayeCTBEHHblE NPOAYKTOB NUTAHUA 3KcnepumenTansHoi | OK 02
peakumu KUBOTHOTO paboThl 0K 04
OpraHuyecKux NPOUCXOXKAEHUSA NHdopmaLnoHHo- 0K 07
coenHeHu’ MK 2.3. lpoussoguts KOMMYHWKATUBHbIE
OTLENbHbIX nabopaTopHble TEXHONOTUM
Knaccos nccnepoBaHuA Kavectsa U | TexHonoruu
6e30nacHoOCTH KONNEKTUBHOTO
nonydabpukaTos u B3aMMOAENCTBUA
FOTOBbIX NPOAYKTOB B
npoLecce NpoM3BOACTBA
MOJIOYHOMN NPOAYKL MU

MpK “cnonb3oBaHUM TakMx NOAXOA0B K MHTeHCMdUKALMM yyebHOro npolecca na
NnepeBoe MecTO BbIXOAUT He WMH(OPMUPOBAHHOCTb CTYAEHT3, a €ro yYMeHue pewwaTb
yyebHble UM NpodeccuoHanbHble 3afayu, NPOUCXOAWUT YBENWYEHWE NPAKTUKO-
OPWEHTUPOBAHHOW COCTaBnAlWeEN B yyebHOM npolecce, u3MeHseTcs dopma
OpraHu3aumMm yyebHbIX 3aHATUI M CTYAEHT CTaHOBMUTCA AKTUBHLIM YYACTHUKOM
COOCTBEHHOIO Pa3BUTHA.

3.2. Yyer npodeccuoHanbHOW HanpaBneHHoCcTM B 06ueo6pa3oBaTeNibHOMA
NOArOTOBKE NO XMMUM

[poeKTUpoBaHWE pe3ynbTaToB  0OyYeHWs MO AUCUMMIMHAM  OCHOBHOJA
npodeccuoHanbHo  06pa3oBaTeNbHOM  NPOrpaMmmbl  OCYWECTBAAETCA  NyTeM
nocnegosatensHoro nepexofa ot TpebosaHuit ®rOC CMO k onpeaeneHnto NpeaMeTHbIX
pe3ynbTaToB 0OyYeHWs No pasfenam M TemaMm Kawpon Aucuunnuubl. opmuposaHue
KOMMETEHLMI OCyLecTBNAETCA B 0OpPaTHOM NOPAAKE: KOMNETEHUMM y obyyatomxcs
GopMUPYIOTCA B XOLE OCBOEHMA AUCUMNAMH 0Opa3oBaTeNbHOW  MpPOrpammbl.
ChopMMPOBAHHOCTE KOMMETEHUMI MOXKET OblTb OLEHEHAa M0 Mepe AOCTUXKEHUS
pEe3yNbTaToB 00YYEHNS HA YPOBHE OTAENbHbIX AUCLUNANH, COOTHECEHHbIX C KOHKPETHOIA
KoMneTeHuuen.

Koraa npoektupyetca oOCHOBHas npodeccMoHanbHas  obpa3oBaTefibHas
nporpaMma Ha 6a3e O0CHOBHOro ob6uero o6pa3oBaHus, TO OHA pa3pabaTbiBaeTcs Ha
ocHoBe TpeGOBaHWIl  ABYX  CTAaHJApTOB:  (peflepanbHOro  roCyAapCTBEHHOTO
06pa3oBaTesibHOr0 CTaHAapTa cpepHero obuwero obpasoeaHus u OIOC cpegHero
npodeccuoHanbHoro obpasoeaHua. W3 3toro dakrta BbITEKaeT HeobOXOAMMOCTbL
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COrNacoBaHWA JEeNCTBUIA nNpenopasatenei u metoancTos npu npoektuposaHuu OTOT
[2]. Pa3paboTka AOMKHA OCYWECTBAATLCA KOMAaHAOM, BKIOYAOWEN CheunanncToB-
pa3paboTynkoB no Bcem npotdeccuoHanbHbiM Mogynam (M) u aucumnanHam, Bk Yas
ob6uweobpasoBatensHble. [Ipy TaKOM NPOEKTUPOBAHUU pe3ynbTaTt, CHOPMUPOBAHHLINA B
npoLecce U3y4yeHus onpeaeneHHblx Tem B 06lweobpasosaTensHon gucumnanye (1 Kypc),
CTaHeT 0CHOBOM AnA POPMUPOBAHUA NPODECCUOHANBHON KOMNETEHLUM.,

B 10 Tabnuue npvBeaeH npuMep  CBA3M  pe3ynbTatoB  0byyeHus
06Weobpa3oBaTeNbHbIX AUCUMMINH C NpodeccMoHanbHbiMU KomneteHuuamu n3 Oroc
Crno.
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Tabnuua 10. B3aumocBA3b pe3ynbTaToB 00yYEHUA
No XMMUU C NPotheCcCcOoHaNbHbIMU KOMNETEHLUAMM

Pe3ynbTat 06yueHus

Tema

®roc CNo » NK

WccnepoBaTh
XUMUYECKUIN coCcTaB
NPOAYKTOB NUTAHKA

XuMuyeckum
KOHTPONb KayecTBa
NPOLYKTOB NUTAHUA

19.02.11 TexHonorusa
NPOAYKTOB NUTAHUA U3
PacCTUTENIbHOTO Cbipbs
MK 3.2. lposoanTs
nabopaTopHble
NccnefoBaHUsA KavyecTea u
6€30MacHOCTH CbIpbA,
nonydabpukaTos u
roTOBOW NpoAyKuuu B
npoLecce Npon3BoACTBa
NPOLYKTOB NUTAHUA U3
PaCTUTENbHOrO ChbipbA

[poBOAUTL XUMUYECKUI
aHanu3 npo6 noyebl

XUMUYeCcKnin aHanms
npo6 noysel

35.02.12 CapoBo-
napKkoBoe 1 naHawadrHoe
CTPOMUTENLCTBO

MK 2.2. KoHTponuposaTtb
NpoLecch pa3BuUTUA
ADPEBECHO-KYCTapHUKOBOW,
LLBETOYHO-AEKOPATUBHOM
PaCTUTENBHOCTU U
ra3oHHbIX TPaB B
MUTOMHMKAX U LLBETOYHbIX
X03AMCcTBaXx

Wccneposatb
KayeCTBEHHble peaKLuu
OpraHuyeckux
COeANHEHWA OTAENbHbIX
Knaccos

Pacno3HaBaHue
OpraHu4YecKux
BELECTB OTAENbHbIX
KNaccoB C
MCMNONb30BAHUEM
KayeCTBEHHbIX
peakuumn

19.02.12 TexHonorus
NPOAYKTOB NUTAHUA
XUBOTHOTO
NPOUCXOXKAEHUA

MK 2.3. lpon3eoanTsb
nabopaTopHble
nccnenoBaHUs KayecTsa u
6e3o0nacHoCTH
nonydabpukaTos u
rOTOBbIX MPOAYKTOB B
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n/n PesynbTat 0by4yeHus Tema ®rocC Crno v NK
npouecce NpoM3BOACTBA
MOJIOYHOMN NPOAYKL MU
4 | Pa3nnyatb UCTUHHbLIE Wccneposaxue 43.01.09 lNosap,

PACTBOPbI, KONNOULHbIE
pacTBOPbI 1
rpyboaucnepcHble
CUCTEMbI HA OCHOBE
XMMUYECKOro
3KCNepuMeHTa

CBOMCTB AUCNEPCHbIX
cucTem ans ux
NAEHTUDUKALUHK

KOHAUTEp
MK 5.2. OcywecTtBnaTb
NPUroTOBNEHME W
NOArOTOBKY K
MCNONb30BaAHMIO
OTAENO0YHbIX
nonydabpukatos g
xne606yNoYHbIX, MyYHbIX
KOHOUTEPCKUX U3Lenuni

5 | OueHnBatb nocnencTens | Xumus B ObITy U1 27.02.07 YnpaBneHue
ObITOBOW NpOV3BOLCTBEHHOM KayecTBOM NPOAYKLUHK,
NPON3BOLCTBEHHOM AEATENbHOCTY npoueccos
[eATeNIbHOCTU YeNnoBeKa | Yenoseka MK 1.3. lpumeHaTs MeTOAbI
C NO3ULUA W CpeacTBa TEXHUYECKOTO
3KONI0TMYECKOM KOHTPONSA, COrNacHoO 3Tanam
6e30nacHoCTH TEXHONOTUYECKOTO

npowecca NnponM3BoACTBa
npoaykuum (pabot, ycnyr)
(no oTpacnam)

6 | YcTtaHaBnauBaTb Pusnko-xumndyeckne | 23.02.07 TexHuyeckoe

3aBUCUMOCTb HU3UKO-
XUMUYECKUX CBOMCTB
HEeOpraHn4YecKux
BELLECTB OT CTPOEHMUA
aTOMOB U MONEKY, a
TaKXe Tuna
KpUCTananmyeckomn
peleTKu

CBOWCTBA
HEeOpraHuyecKux
BelecTB

ob6cnyxMBaHUe U PEMOHT
ABUratTenen, CUCTem u
arperaTtoBs aBToMObOUNEl
MK 2.2. OcywecTtenaTb
TeXHUYECKoe
00CNyXnBaHNe
3NeKTP0o0OOPYAOBAHMA U
3NEKTPOHHbIX CUCTEM
aBTOMOOWENH COrnacHo
TEXHONOTMYeCKom
[OKYMEHTAaL UM
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0
n'j_n Pe3ynbTat 06y4YeHus Tema ®roc Cno » NK
7 | CocTaBnATb peakuuu TuUnbl XUMUYECKUX 08.02.01 CrpouTenbCcTBO U
coefuHeHus, peakLuii IKCnayaTauua 34aHUin u
pa3noxeHus, obmeHa, COOpYKEHU I
3ameLlleHus, MK 6.3. Co3gaHue ycnosuii
OKUCAUTENbHO- AnA 6e30MacHOro XpaHeHus
BOCCTAHOBUTENbHbIE M COXPAHHOCTK
peakuuu 1 peakuuu CKNaanpyembix
KoMMNNeKkcoobpa3oBaHus CTPOUTENBLHLIX MAaTEPUANOB
(Ha npumepe n 06opyaoBaHuA 6e3
rMOPOKCOKOMMNIEKCOB noTepun 3KCNIyaTaLMOHHbBIX
aNtOMUHWUA U LUHKA) C CBOMCTB
yyacTnem
HEeOpraHn4YecKux
BELLECTB
8 | Paznnyatb UCTUHHbIE Wccneposaxue 21.02.02 bypeHue
PacTBOPbI, KONNOUAHbIE | CBOMCTB AUCNEPCHbIX | HEMTAHBIX U Fa30BbIX
pacTBOpbI U CUCTEM ANA UX CKBAXUH
rpyboaucnepcHble NAEHTUDUKALUHK MK 1.3. Pewars
CUCTEMbI HA OCHOBE TEXHUYECKME 3afauu no
XUMUYECKOTO NpesoTBpaLLEHNIO 1
IKCNepUMeHTa NUKBUOALUM OCTTOKHEHUIA K
aBapPUIMHbIX CUTYaL UM

B neBoW 4acTu TabnnLbl npeacraBneH pesynbTat  00y4YeHus
06Weobpa3oBaTeNbHON AUCLMUNIUHBI U TEMA, B KOTOPON 3TOT pe3ynbTaT GopMupyeTcs,
a B NPaBoOi Y4acTh — npoPeccMoHanbHaa KOMNETEHLMA onpefeneHHoro geaepansHoro
rocyfapcTBeHHOro 06pa3oBaTeNnbHOro CTaHAApPTa, C KOTOPOM e€CTb NPeeMCTBEHHOCTb.
Takum 06pa3oM NPOAEMOHCTPUMPOBAH MOAXOA K YCTAHOBNEHWUID B3aMMOCBA3M
06pa30BaTeNibHbIX Pe3ybTaToB 00U e06pa3oBaTeNbHON ANCUMMAMHBI C AUCLUMANHAMM
obwenpodeccnoHanbHoro M NpodeccMOHanbHOro  LMKAOB,  KOTOPLIA  MOXET
NPUMEHATLCA NPU NPOEKTUPOBAHUM NPOPECCUOHANbHBIX 06Pa30BaTENbHbIX MPOTPaAMM.
ChopmupoBaHHble B paMKax o06wWweobpa3oBaTenbHOW AUCUMNAMHBI  Pe3ybTaThl
00yyeHus ABnAoTcA 6a3oi s GopMUpoBaHUA MPOMECCUOHANBHBIX KOMNETEHLMIA U
[anee COBEPLIEHCTBYKTCA B NPOLECcCe MEXANCLUUMNIMHAPHOTO B3aUMOLEACTBUA.
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[podeccMoHanbHag HanpaBNeHHOCTb AWCLUNAUHBI NPeAnofaraeT «BbIXOny
CTYAEHTA 33 paMKu yyebHOro npouecca, B NPOCTPAHCTBO NPOQECCHOHANbHOW M
coumManbHoOM NpakTukKM [11], yTo B KOHEYHOM CYETE NO3BONIAET:

— pa3BuUTb MOTMBALMIO K MNO3HAHMIO OKPYXAKLWeEro MUpa, OCBOEHWUIO
COLMOKYNbTYPHOW Cpefdbl;

— aKTyanu3uMpoBaTb NpeAMETHble 3HAHUA C LeNbl pelWeHus NUYHOCTHO- U
npodeccnoHanbHO-3HaYMMbIX NPo6emM Ha AeATENbHOCTHON OCHOBE.

B eCTeCTBEHHOHAYYHbIX AUCLMNANHAX BO3MOXHbl 2 cnocoba
npodeccnoHanusauum. B nepsom cnocobe npu NpoeKTUPOBAHMM Kypca BblfenseTcs
NPUKNAZHONW MOAYNb NOA KOHKPETHYIO Npodheccuto unu cneumanbHocTs U B npolecce
ero usyyeHus GopMUPYIOTCA ONpeaeneHHble yMeHus / HaBblKM, BOCTPEOOBAHHbIE B
byaywen npodeccnoHansHoi pestensHoctu. [lpu BTOpOM cnocobe npodunbHoe
COAEpKaHME MpPOXOAMT CKBO3HbIM 00pa3oM B pa3fNMYHbIX pasgenax M Temax
AucuMnAnHbl. TaKOW NOLXOA peann3yeTca yepes NpakTUKO-OpUeHTUPOBAHHbBIE 3afaHu4,
nabopaTopHble paboTbl M y4ebHO-UCCNe[0BaTENbCKME NPOEKTHI.

B xvmuu B Kayectse OCHOBHOro noaxofa K npodeccroHanu3aLum peanus3oBaH
NOAXOA HAa OCHOBE BblfeneHua npuknagHoro mogyna «MccnegoBaHue v XMMUYECKUI
aHanu3 obbekToB TexHochepbl / 6uochepbi». B npuknagHom mogyne oTpamaloTCs
0COBEHHOCTU NPUMEHEHWUA XUMUYECKMX 3HAHWIA / yMeHMit / HaBbIKOB B OyAyLieil
npodeccuoHanbHoi aesTenbHocTM obyvatowmnxca. CoaepaHue [aHHOrO MoAayns
onpefenseTca ¢ y4eToMm cneymanbHoctTu / npotdeccum obydyawowmuxcs 1 npegnonaraet
[Ba BapuaTWUBHbIX pa3gena.

Ana npodeccuit M cneunanbHocTed, rpe 006beKTOM nNpodeccroHanbHoOw
LEeATENIbHOCTU BbINYCKHWUKOB ABAAITCA XUBblE OpraHu3mbl, npeanaraercsa pasgen 9.1.
«MccnepoBanne n xuMmyeckuii aHanum3 ob6bekTOB Ouochepbl», B Xo4e M3yyeHus
KOTOpPOro opmupyeTca ymeHue MHTepNpeTMpoBaTb XMMUYECKWUE NPOLECCH U ABNEHUA
B 6uocdepe.

[nsa atoro pasgena copmynnMpoBaHbl Cnepyolne pesynbraThl:

9.1.1. BbinonHATbL NOAHBLIA LUMKN 3KCNEPUMEHTANbHOrO WCCNeAoBaHUA C
cobniogeHnem npaBun 6Ge3onacHoro oOpalleHWs C BelwecTBaMuM W NabopaToOpHbIM
060pyaoBaHMEM.

9.1.2. NccnepoBath XMMMUYECKMiA cOCTaB Npob BoAbl.

9.1.3. WiccnepoBaTh XMMUYECKUIA COCTaB MPOAYKTOB NUTaHUA.

9.1.4. NccnepoBath XMMMUYECKMiIA coCTaB Npob noyBsel.

9.1.5. WccnepoBath XxMMUYeCKMd cocTaB 06bEKTOB OMochepbl Ha npumepe
NPOAYKTOB NUTAHWUA, BOAbLI U NOYBHI.
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AHanornyHo ans pasgena 9.2. «MccnepoBaHne M XMMUYECKUA aHaNM3 06HEKTOB
TexHocthepbl», rae 00beKToM NpohecCMOHaNbHOM LeATeNbHOCTU  BbINYCKHUKOB
ABNATCA HEXUBbIE OPraHN3Mbl, UMEEM COBOKYMHOCTb CNeayoLWmx pe3ynbTaTos:

0.2.1. BbiNOAHATL NOMAHBIA UMKN 3IKCNEPUMEHTANLHOIO MCCNEAOBaHMA C
cobniogeHnem npaBun 6Ge3onacHoro oOpalleHWs C BelwecTBaMuM W NabopaToOpHbIM
000pYyA0OBAHMEM.

9.2.2. WccnepoBath XMMMUYECKUI COCTaB NPO6 TEXHUYECKOI BOABI.

9.2.3. NiccnepoBath copepxaHue yrnekuMcaoro rasa B Bo3gyxe.

9.2.4. WccnepoBaTb XMMWUYECKUA COCTaB npobO MaTepuanoB CTPOMTENbHO-
pecTaBpaLMOHHON AeATEeNbHOCTU U AN3aiAHA.

9.2.5. WccnepoBaTh XMMUYECKMiA cOCTaB 0ObEKTOB TexHocdepbl Ha npumepe
TEXHUYECKOW BOAbl M MATEPUAN0OB CTPOUTENbHO-PECTABPALUOHHON OeATeNbHOCTU U
An3anHa.

MpepnoxeHHas B NMpPo@UIbHBIX MOAYNAX TeMaTMKa NabopaTopHbix paboT W
y4yebHO-1CcCnenoBaTeNbCKMX NMPOEKTOB MOXKET ObITh NepecMoTpeHa npenojaBaTteniem C
yyeTom npodeccuu / cneunanbHoCTM 0byyatowmxcs.

Btopoit cnoco6 npodeccMoHanusauuMm OCHOBaH Ha nopjbope copepKaHus
onpeAeneHHblX TUNOB 3afaHui. [IpaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA BKIKOYAIOT
MHDOPMALMIO «M3 KU3HM» W HanpaBneHbl HA BLbIABJEHWE 3HAHWA CTyAeHTOB 06
OKpyXallem MuUpe, Ha YCTAHOBNEHWE MeXnpeaMeTHbIx cBA3ei. CTyaeHTbl He TOMbKO
pelwanT AMYHOCTHO-3HaYMMble NPOBNEMbI C UCMONb30BAHMEM NPEAMETHLIX 3HAHWUM, HO
W OCBAMBAIOT INEMEHTbI 0OLWMX KOMMNETEHL M.

[IpaKTUKO-OpPUEHTUPOBAHHbIE  33aJaHWA  [OBOMLHO  WWPOKO NPUMEHAKTCS
npenofaBaTenamMyn eCcTeCTBEHHOHAYYHbIX AUCUMNAWH, NpUMEpbl TaKUX 3afaHWUIN Nerko
HailTK B ceT MHTepHeT u pa3paboTaTb Ha MECTHOM pernoHanbHOM Matepuane. Huxe
npuBeaeHbl NpUMepbl NPaKTUKO-0PUEHTUPOBAHHbIX 3afaHUN:

Mpumep N° 1

Tun 3apaHuA: pacyeTHoe

MexaucumnanHapHas cBA3b: 6U0NOrUsA, IKOJIOTUA, UCTOPUSA

CBaA3b ¢ npodeccuamu: 54.00.00.

KpynHeiwnit  dpaHuy3cknit xumuk AHTyaH-JlopaH JlaByasbe (1743-1794)
NOCBATUA CBOK [UMNIOMHYIO paboTy WMCCNeaoBaHMIO cocTaBa runca M anebactpa,
KOTOpble JO CMX NOP WWPOKO MCMONb3YKTCA B CTPOUTENLCTBE, U3rOTOBAEHUMU KOMUM
CKYNbNTYP, a TaKXe ANna QUKCUPYIOLWLMX NOBA30K Npu nepenomax. B yactHocTu, JlaByasse
onpegenan cogepxaHue KpUCcTanan3aLnoHHON Bogbl B 3TUX CONAX.

PaccuuTaitTe maccy BoAbl, copepxaldyoca B 100 r kpuctannorugpata cynsdata
Kanbuma coctara: a) CaS04*2H20 (runc); 6) 2CaS04*H20 (anebacTp).

Mpumep N° 2
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Tun 3aaHKUA: IKCNEPUMEHTANIbHO-TEOPETYECKOoe’

MexaucumnnnHapHas cBa3b: buonorus, Gpusmka

CBaA3b ¢ npodeccuamu: 32.00.00, 33.00.00, 34.00.00, 35.00.00.

WHdopmauua-nofckaska

B cepeauHe mapTa, T.€. 3a MECAL, 0 NOCEBA, HAYMHAIOT FOTOBUTL CEMEHA OTYPL,OB.
Wx nopBewwnBatoT ans nporpesaHus Hap 6atapeeit. 3ateM Ha 10 MUH. MoOMeLatoT B
pacTBop nosapeHHoi conu NaCl ¢ maccoBoit goneit 0,05 unu 5%. Jns nocesa oT6MpatoT
NNWb NOTOHYBLINE CEMEHA, BCMbIBIINE BbiOpackiBatoT. 06paboTka pacTBOPOM CONU He
TONIbKO MOMOraeT oTobpaTb MONHOLEHHbIE CEMEHA, HO W yAaNAeT C UX MOBEPXHOCTH
BO30yauTenei 3a6oneBaHmit.

3apaHue
BoinonHuTe pacyetsl 1 npurotosbTe 100 MN TaKOro pacreopa.
[podeccrmoHanbHas HanpasneHHOCTb AUCLMNANHBI obecneyunpaer

NPUMEHUMOCTb NOJYy4YaeMbIX 3HAHUW U yYMEeHUr B npouecce npodeccMoHanbHOM
NOATOTOBKW W NO3BOJAET NPOAEMOHCTPUPOBATL CMOCOOLI MPUMEHEHWUA HA MpaKTUKe
3HAaHWN M3y4yaembiXx OCHOB HAyK, BAMAHME HA PA3BUTME TEXHUKU W TEXHONOTWUMN, HA
3 OEKTUBHOCTb NPOM3BOLACTBEHHOMN LEATENbHOCTU CneunanucTa.

OpraHuszauus obyyeHWs C yyeToM npodeccMoHanbHOM HanpaBleHHOCTU
NOBbIWAET MOTUBaUMID OOy4yalowmxcs M obecneynBaeT onepexawwuin BXOA B
npodeccuto/cneLnanbHoCTb.

3.3. OpraHu3aumsa no3HaBaTeNibHON AEATENILBHOCTU C UCNONIb30BaHUEM TEXHONOTMA
AUCTAHLMOHHOTO U 3IEKTPOHHOT0 0byYeHus

CmewaHHoe obyyeHue sABNAETCA OLHOW W3  MEPCMEKTUBHLIX  Moaenen
3N1EeKTPOHHOrO 0OyYeHMA W aKTMBHO pa3BMBaeTcAs B y4yebHbIx 3aBefeHusax PO Ha
npoTaxeHun nocneaHux 10 ner. Mog cmewaHHbiM 06yyeHuem (blended learning, hybrid
learning) noHumaetcs Mmopenb 0OyyeHWs, MOCTPOEHHAs Ha OCHOBE MHTErpauuu u
B3aMMHOr0 AOMOSIHEHUA TEXHONOTWIA TPAAMUMOHHOTO ayAUTOPHOTO W 3NEKTPOHHOTO
06yyeHuns. [JpyrumMu cnosamu, cMelwaHHoe obyyeHne CTPOUTCA Ha OCHOBE COYETaHWS
OYHbIX (B ayLMTOPWUM) U OHNaiH (B 3NEKTPOHHOW Cpefe) NepuoAoB B3aMMOLENCTBUA
CTYAEHTOB C NpenoaasaTesneM, y4ebHbIMU MaTepUanamm u Apyr C 4pyrom.

[0 MHEHWIO CNEeLManucToB, MOMENb CMEWAHHOro o0b0yyeHus obnapaert
HaubonbWMM noTeHUManoM B 06nacTM MOBLIWEHMA KayecTBa 0bOyyeHus u
WHTeHCcHUbMKaLuM yyebHoro npouecca. B HacToswee Bpems MMEHHO AaHHas MOLESb

2 3alaHre COCTABIICHO HA OCHOBE 3aJIa4H, MPEJIOKECHHOH B paboTe AHKymeBoi H.IT.
https://multiurok.ru/files/sbornik-probliemnykh-praktiko-oriientirovannykh-za.html.
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OKa3blBaeT 3HAYMTENbHOE BAMAHME HA TpaHCHOpMaUMIO MOAXOLOB K O0OyYeHU W
npenojaBaHuUio: MEHAS BEKTOP C NACCUBHOrO O0OyYeHWA HA aKTUBHOE, YTO MO3BONAET
fyywe roToBUTb CTYAEHTOB K Oyaywei npodeccMoHanbHOM AEeATENbHOCTU 33 CYeT
rnyboKoro NorpyeHus B matepuan gucumnnuusel [6,7,8,9,10].

B cmewaHHOM 0OOYyYEHUU AYAUTOPHYIO M INEKTPOHHYID KOMMOHEHTHI MOXHO
yepeaoBaTb pasHbIMM crnocobamu BCNEACTBME YEro nojy4yaTb pasHble MOAenu
CMELWaHHOTO o0y4YeHusa. lof 3NEeKTPOHHOW KOMMOHEHTOW B CMEWaHHOM 0OyYyeHuU
NOHUMAETCA 3NEKTPOHHBI KypC.

INEeKTPOHHbIA KYPC — COXHbIA 00pa3oBaTeNbHbIA NPOAYKT, KOTOPbIA N03BONAET
BOCMPOM3BOANTE MHOrOMepHoe 00pa3oBaTesibHOE NPOCTPAHCTBO B  3/EKTPOHHOM
MHOPMALMOHHO-06pa30BaTENbHOW Cpefie U NpeacTaBnfeT coboii LeneHanpasieHHyo
(obecneunBaollylo  LOCTMKEHME KOHKPETHbIX pe3ynbTatoB UM (GopmupoBaHue
NpefyCMOTPEHHbLIX  00pa30oBaTeNbHbLIMM  MPOrpaMmmamMiu  BbiCWEro  06pa3oBaHusA
KOMMNETEHLMIA) N onpefeneHHbIM 06pa3oM CTPYKTYPUPOBAHHYIO COBOKYMHOCTb BUAOB,
dopm u cpeacte y4yebHOM peaTenbHOCTU. [nA pa3paboTKM M WMCNONb30BaHUA
3NEKTPOHHBIX KYPCOB MWCMONb3YIOTCA CUCTEMbI yNpaBneHus obydeHuem wunum LMS
(learning management systems). OaHoi M3 Hambonee pacnpocTpaHeHHbix LMS B
006pa3oBaTeNbHbIX yupexaeHuax PO asnsetcs LMS Moodle [5].

CyliecTBeHHbIMKU XapaKTEPUCTUKAMMU 3NEKTPOHHOTO Kypca ABAAIOTCA:

- 3(heKTMBHOE ynpaBleHWe CaMOCTOATENbHOW paboToit  CTYAEHTOB B
3NEKTPOHHOW cpefe C uenbio (GHOPMUPOBAHMA 3anNaHUPOBAHHLIX NO AUCLUNAUHE
pe3y/bTaToB 00yYeEHNS;

— OKa3aHWe MOTMBALMOHHOTO BO3LENCTBMA HA 00YYalOLMXCS;

— HanosiHeHMe npoLecca 06y4eHNsA TMYHOCTHLIM CMBIC/IOM.

PaccmoTpum faBe K/lO4YeBble CTpaTerMu peanusauumu yyebHOro npouecca no
MOJENN CMeWaHHOro oby4YeHus, NO3BONAKOWME NOBLICUTL IQPEKTUBHOCTE YYEOHOTO
npouecca no AUCLUNANHE:

1) opraHusauua U ynpaeneHWe CaMoCTOATENbHON paboToit 0byvalowWwmxca Ha
6a3e 3NeKTPOHHOTO KypCa;

2) WHTeHcubUKauua yyebHOro npouecca no JUCUMNIMHE C UCNONb30BAHUEM
TEXHONOTMN «NEPEBEPHYTHIN KNaccy.

3.3.1. OpraHu3auusa ¥ ynpaBieHue camocToaTenbHoW paboToi obyyaiowuxcs
Ha 6a3e 3NEeKTPOHHOTO Kypca

TpaAuWLUMOHHO B 3NEKTPOHHOM KypCe Ppa3MewalnTcis CTPYKTYPUPOBaHHbIE MO
pa3fenam U Temam y4yebHble MaTepuansl WM 3afaHUA LA CAaMOCTOATENbHOM PaboThl,
OpraHu3yeTca TeCTUpPOBaHWE MO TEOPEeTUMYECKUMM MaTepuanam, OCyLeCcTBAAETCA
NnoAroTOBKA K NabopaTopHbiM paboTam, MPOBOAATCA KOHCYNbTaUMW, OpPraHU3yeTcs
TEKYLWMNA KOHTPOMb NO AUCLMMIMHE WM, HANPUMEP, Peanun3yloTCA OTAENbHbIE 3Tanbl
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NpoeKTHOM paboTtbl obyvalowmxca. bonbwoe 3HayeHMe p[As  MOTUBALMOHHOIO
BO3LENCTBMA Ha 0OyYaloWMxcs UMET LeneHanpaBleHHO OpraHM30BaHHbIE YCIOBUA
pedbnekcun n camopednekcun CTyOEHTOB, a TaKXe HenpepbiBHOe (Qopmupyloliee
OLEHMBAHMWE NO AUCLUUNAUHE.

MHCTPYMEHTBI  COBPEMEHHBIX CUCTEM YNpaBfeHMsA 0Oy4YeHWEM MO3BOAAOT
peanu3oBath 3 BUAA camocTosTenbHoi pabotel ctyaeHTos (CPC):

— penpopyKkTMBHas paboTa peanu3yeTca uyepe3 pasMmelieHMe  y4yebHbIX
MaTepUanoB B MynbTUMeana hopmaTe (TEKCTOBbIN, ayAnO0-, BAAEOKOHTEHT), BCTDOEHHOE
B MaTepuanbl TeCTUPOBAHUE, 3NEMEHTHI CamopedneKcun 1 pasiMyHble MHTEPAKTUBHbIE
3afaHunsA;

— NO3HaBaTeNbHO-NOMCKOBasA paboTa MOXET ObiTb peanu3oBaHa C MOMOLWbIO
aKTUBHbLIX METOA0B 00yyeHus. Hanpumep, nytem opraHusauuu rpynnoeoit pabdoThl
00yyYaloWmMXCA, HANPaBNEHHOW HA pElWEeHWe CUTYALMOHHBIX, MPAKTUYECKMUX 33day,
NOATrOTOBKY Npe3eHTaLUuit v ap.;

— TBOpYeckas paboTa MOXeT ObITb peann3oBaHa 4Yepe3 3/EMEHTHl B3aWMHOIO
00y4YEeHUA — KNIOYEBOW KOMNOHEHT 3NEKTPOHHOIO 0OYYEHUs, OCHOBAHHbIA Ha B3aUMHOIA
npoBepKe CTyaeHTaMu paboT apyr gpyra.

Peanu3sauna v ynpasnenne CPC B 3neKTpPOHHOI cpefe npeanonaraeT KoMnnekc
MEpPONPUATUIN, 3aKNOYAWMINCA B NNAHUPOBAHWUM, KOHTpPONE W  ONepaTUBHOI
KOPPEKTUPOBKE paboThbl CTYAEHTOB Ha KaXAoM ee 3Tane:

— NJIaHMPOBAHWE COAEPXKAHMA 1 0ObEeMa CaMOCTOATENBHON PaboThl 3aK/0YAETCHA
B pa3paboTaHHOI M pa3MeleHHO’ B INEKTPOHHOM KypCe cucTeme 3afaHunii;

— KaneHpjapHoe MNNaHMpoOBaHWME  CaMOCTOATENbHOW  PpaboTbl  COCTOMT B
YCTaHOBNIEHMU CPOKOB Hayana W 3aBeplIeHUA BbINONHEHUA 3a4aHUiA;

— NNaHUPOBaHME CUCTEMbl OLEHWUBAHWA HANpaBNEeHO Ha BKJOYEHUE BCEX
3anIaHUPOBAHHbIX OLEHOYHbIX MEPONPUATUIA B PEATUHT-NNAH AUCLUNANHbI;

— OpraHu3aunoHHo-MeToAnYeckoe obecnedyeHne CPC 3akntoyaetcs B pa3paboTke
M pa3MeleHMn B 3INEKTPOHHOM Kypce WHCTPYKLMIA NO BLINOMHEHUIO 3afaHWN,
TpeboBaHWU K BbINOSIHEHMIO U OOPMAEHNIO PaboT, KPUTEPUER OLEHWBAHUA 3ajaHWI
npenofasatenem (a B Clyyae B3aMMHOMN NPOBEPKMU U CTYAEHTAMU), HaNMYMEe NPUMEPOB
BbINOSIHEHWA 3aAaHMI, COCTAB/IEHNE aHANN3a TUMUYHbIX OWKOOK U T.04.;

— HACTpOMKa CMCTEMbl OTYETOB M 0OPATHOW CBA3M ANA ONEPATUBHOTO YNPABAEHNS
pe3ynbtatamm CPC.

Yepes npepoctaBneHne Habopa WMHCTPYKUWMA, WUCMNONb30BAHWUE  CUCTEMBI
ONOBELWEHNA W OTCNEXWBAHMA  CPOKOB, BO3MOXHOCTEA  CaMONPOBEPKM U
B3aMMOAENCTBMA C Apyrumun crtypeHtamn npouecc CPC cTaHOBMTCA npo3payHbiM,
HabnaaeMbIM, 3, CNeA0BATENbHO, YNPABNAEMbIM C NO3ULMIA MHTEHCUBHOCTM U KayecTea.
InekTpoHHan cpefa (3NEKTPOHHEIA Kypc), B CBOK o4yepefb, 061afaeT Heo6X0aMMbIM
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NnoTeHUMANoOM ANA peanu3aumMum ONMCaHHbIX GOpPM CaMOCTOATENbHOW paboThl, Ans
KOHTPONA 33 XOA0M BbINMONHEHMUA 334aHNI1 U MOHUTOPUHTA PabOThl CTYAEHTOB.

B aucuunauHe «XvMUA» 3annaHUPOBaHbl OLEHOYHble MeponpuAaTUA, KOoTopble
MOryT ObITb peann3oBaHbl Ha 6a3e 3NEKTPOHHOTO Kypca B paMKax CaMOCTOATENbHOIA
paboTbl. Hanpumep, niobble TeCcTOBble 3aAaHWs, PacyeTHble 3afayu Moryt ObiTb
pa3MmelleHbl B 3N1E€KTPOHHOM Kypce € PyHKLUAMKU aBTOMATU3UPOBAHHON NPOBEPKMU.

MoprotoBka K nabopatopHbiM paboTam MOXET OCYIWECTBAATHCA B 3NEKTPOHHOM
Kypce Yepes u3y4yeHue UHCTPYKLMM NO BbINOSHEHWIO, MPaBUA TEXHWKM 6&30MacHOCTH C
noslyYeHMeM Jonycka K nabopatopHoi paboTe B aBTOMAaTU3MPOBAHHOM peXUMe npu
YCNOBUU NPaBUSIbHBIX OTBETOB HA NPOBEPOYHbIE BONPOCHI.

B Teme «XuMus B ObITY ¥ B NPOU3BOLCTBEHHOW AEATENIbHOCTY YENOBEKA» CTYAEHTAM
NPEeACTOUT OCYLLECTBUTb aHANMN3 XUMUYECKOH MHDOPMALMK, NONYYEHHON U3 UCTOYHUKOB
(HayyHas n y4yebHO-Hay4yHas nuTepaTypa, CPeAcTBa MaccoBOM MHdoOpMaLMK, CceTb
WHTepHeT). B 3neKTPOHHOM Kypce MOTyT ObiTb pa3MeLLeHbl:

— CCbIIKM HAa pecypcbl, peKOMeHAOBaHHble npenofjasaTtenem Aaa U3ydyeHus u
aHanu3a, ¢ nocrepylolwei opraHu3zaumen obmMeHa MHEHMA HEMOCPEACTBEHHO B
3NIeKTPOHHOM KypCe UK Ha 3aHATUMK;

— TeKCTbl HAYYHO-NONYNAPHbIX CTaTeN ANA UX U3YYeHUA W BbINONHEHUA 3a4aHUI
no MX copepxaHutio B (Gopme 3anoNHEHMA Pas3fNMYHOro poaa Tabnwu, OTBETOB Ha
BONPOCHI B TECTOBON (POPME, COCTABNEHUA MEHTANbHbIX KapT, MUH(DOrpaduky;

— CCbUIKM HA PEeKnamHble TEKCTbl NPOM3BOAWTENEH  ObITOBOWA  XUMMUMK,
KOCMETUYECKUX CpefCTB, NPOAYKTOB MUTAHWUA, NEKAPCTBEHHbIX CPeAcTB ANnd  Ux
KPUTUYECKOTo aHanu3a M NOArOTOBKM MWHU-AOKNAAa ANA OOCYXAEHWUA B rpynnax Ha
3aHATUM.

3.3.2. WuteHcudukauma yyebHOro npouecca nNo  AUCUUNIMHE C
UCNOJIb30BaHUEM TEXHOJIOTUU «NepeBepHYTLIA Kacc»

TexHonorns «nepeBepHyTHIA KNacc» npesnonaraet, 4To obyyaloLwmecs 3HaKOMATCA
C HOBbIM Y4eOHbIM MATEPUANIOM B 3/IEKTPOHHOW Cpefie A0 Hayana 3aHATUSA, a Ha 3aHATUM
006CyX[alT paHee W3yYyeHHble MaTepuanbl, NpopabaTbiBalOT COXHbIE BOMPOCHI,
Y4acTBYIOT B FpynmnoBoii paboTe, COBMECTHO BbINOHAOT NPOEKTHI MW APYTie NPaKTUKO-
OpUEHTUPOBaHHbIE 3aAaHUA.

TexHonorns «nepeBepHyTHI  Knacc» obecneynmBaeT MUHTEHCUMPUKALUIO U
aKTMBM3ALMIO y4ebHOW [EeATENbHOCTM MO AUCLMNIMHE 33 CYET nepepacrnpegeneHus
paboTbl MeXAy ayAWUTOPHbIMKM 3aHATUAMU W 3NEKTPOHHOW Cpefoi (3NEeKTPOHHbLIM
KYPCOM):

— paboTbl pENPOAYKTUBHOIO TUMNA NEPEHOCATCA B 3NEKTPOHHBIA KypC;

- paboTa Ha 3aHATUM NPOMCXOAMT C WCMONb30BAHMEM aAKTUBHbIX METOAOB
00yyeHus.
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[lepeHOC penpoayKTUBHOW [eATEeNbHOCTM B 3MEKTPOHHbLIM KypC no3Boffer
BbICBOOOANTL BPEMS HA aAYAMTOPHbLIX 3aHATUAX [AA YCUIEHWA B3aUMOJENCTBUA
CTYLEHTOB C npenojaBaTenem W Apyr C APYroM, YTO NPUBOLUT K WHTEHCU(UKALUM
yyebHOro npouecca.

TexHONornsa «NepeBepHyThLI KNacc» MEHAET CTPYKTYPY TPAAULMOHHbLIX Y4ebHOro
npouecca. «[lepeBepHyTbily Y4ebHLI Npouecc npeanonaraeT nocnefoBaTebHOe
yepefoBaHue y4ebHOW [AeATeNbHOCTU: «npefayauTopHas paboTa— ayauTOpHas
paboTay, rae npegayanTopHas paboTta — 370 camocToATeNnbHan paboTa 0byyaoWmXCs B
3NEKTPOHHOI CpeAe, a ayauTopHas paboTa — NMPOXOAUT B KNACCe B COMPOBOXAEHWM
npenopasaTens. C uenbto oTpabOTKM M 3aKpenseHUs maTepuana nocie ayauTOPHOW
paboThbl MOXET ObITb CHOBA OCYLWECTB/IEH NEPEXOA B 3NEKTPOHHYIO cpeay. B atom ciyyae
«MNepeBepHyThLI KNacc» NpepcTaBnfeTcs B BUAE UMKNA «NpepayautopHas paboTta—
ayautopHaa  paboTa-nocTayauTopHas  paboTay,  KOTOpbIA  peanu3yetcs  BO
B3aMMOCBA3aHHbIX aQYyAUTOPHOMN U 3NEKTPOHHO KOMMNOHEHTAX.

Hanpumep, TEXHONOTUA «NEePEBEPHYThIA KNacC» MOXKET OblTb pEasn30BaHa B TEMAX,
B KOTOpLIX NpesycMOTpeHa npopaboTKa 3HAYMTENbHOrO 0ObEMA MNPAKTUYECKUX W
nabopaTopHbIX 3afjaHunit C NpenofaBaTeNiemM Ha 3aHATUY, TPeOYIOLWMX NPeaBaAPUTENBHOTO

U3y4YeHWs UK NOBTOPEHUA Teopum (Tabn. 11).
Tabnuua 11. CueHapuii «nepeBepHYTOro Knaccay

MpepayanTopHas paboTa

AyanTtopHas paboTa

MocTayauTopHas paboTa

Tema «Pu3nKo-xuMmuyeckue cBOMCTBa HeopraHu4YeCKux seulecre»

— U3y4YeHue TeKCTa neKkLum
W npeseHTaunn «Metannsl.
Hemetannsl. Pusnyeckue
N XMMUYECKNe CBOMCTBA.
Cnocobbl nonyyeHus.
3HayeHne MeTannoB u
HEMETaNN0B B NPUPOLE U
KU3HELeATeNIbHOCTH
Yesi0BEKA M OPraHM3MOBY
— BbINOJIHEHWE TECTOBbIX
3aaHUI NO TEME NeKL UK
(anbTepHaTUBHbIN
BapMaHT: COCTaB/EeHME
KOHLEeNTyasbHOM KapTkl NoO
OCHOBHbIM MOHATUAM

PeweHune npakTuko-
OPUEHTUPOBAHHOTO
3afaHu1A No Teme
«3aBUCUMOCTb hU3UKO-
XUMUYECKUX CBONCTB
HeopraHuyecKux BeLecTs
OT CTPOEHMA aTOMOB U
MOMEKYN, a TaKxe Tuna
XUMUYECKOW CBA3NY

BoinonHeHue
YMPAXHEHUN Ha
COCTaBNeHune ypaBHeHU |
XUMUYECKUX peakLui ¢
yyacTuem npocTbIX 1
CNOXHbIX
HeopraHu4YecKux
BeL,eCTB: OKCM OB
MEeTaNnoB, HEMETANIOB U
amM(OTEPHbIX 31EMEHTOB;
HEOPraHMYeCcKux KUcnoT,
OCHOBaHUI
am@OoTepHbIX
rMAPOKCUAOB,
HeopraHuyeckux conen,
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TeMbl)

XapaKTepM3yoLWMX 1x
CBOWCTBA

Tema «OcHOBLI N1a6OPaTOPHOW NPAKTUKM
B NpodeccuoHanbHbIX nabopaTopuax»

— U3YYeHMe TEKCTA NeKLmuu
M Npe3eHTaLmum
«0OcHOBHble 1abopaTopHble
onepauuu. JlabopatopHoe
obopyaoBaHue. TexHuKa
6e30macHoOCTK M NpaBuna
noBeAeHus B
nabopatopun.

— BbIMOJIHEHWE TECTOB AN
nosyyeHus Aonycka no
TEOPETUYECKO YacTu:

— 0 nabopaTopHoii nocyae
M 060pYyAOBaAHUY;

— 0 TeXHWKe 6e30NacHOCTH
W npaBunax pabotbl
(noBepeHus) B
nabopaTopuu

— 3aMO0/IHEHME XKypHana
ANs NabopaTopHbIX
MCNbITAHW A

— NONyYeHne Jonycka K
npakTuyeckon Yactu JIP:
cobecefoBaHme ¢
npenogaeartenem

— BbINOJIHEHUE
nabopatopHoi paboThl
«JlabopaTopHas nocyaa v
XMMUYECKUE PDEAKTMUBSI.
OcHoBHble NabopaTopHble
onepauuu. JlabopatopHoe
obopyaoBaHue. TexHuKa
6e30MacHoOCTM 1 npaBua
paboTbl (noBefeHUs) B
nabopatopumny

— 3aMO0/IHEHME XKypHana
ANs NabopaTopHbIX
UCNbITAHWA

— NOArOTOBKa OTY€Ta Mo
nabopatopHoit paboTte
— B3aMMHas NpoBeEpKa
CTYEHTAMM OTYETOB APYr

npyra

TakKe MCnonb30BaHME TEXHONOTUKM «NEepPEeBEPHYTLIA Knacc» YMeCTHO, ecnu B
yyebHOM npolecce npeaycMOTPeEHa rpynnoBas MAM NpoekTHas paboTa. B 3Tom cnyyae
nepeHoC penpoayKTUBHOM paboThl B 3N1EKTPOHHbIA KYpC NO3BOAAET NPEnoAaBaTesto Ha
ayAMTOPHBIX 3aHATMAX 00CyXAaTb NPOONEMHbIE CUTyaLuUW, KeWcbl, pasdbupaTtb C
00yYalWMUMNCA NPAKTUKO-OPUEHTUPOBAHHbIE 3afaHMA WM 33[4aHWUA MOBLILEHHOI
CNOXHOCTU, CTUMYNIMPYIOLLME NO3HABATENbHO-NOUCKOBYIO LeATENbHOCTb CTYAEHTOB.

OaHuMM #3 KnoyeBbiX KpuTepueB 3GHMEKTUBHOCTU «NEPEBEPHYTOr0 Knaccay
ABNAETCA HaNMUME CBA3U MEXIY AeATeNbHOCTLIO, BbINONHAEMOW B 3N1E€KTPOHHON cpeae u
Ha ayAWUTOPHOM 3aHATUW. YCNOBMEM YCMELWHOW peannsaumy CMewaHHoro obyyeHns ¢
MCTONb30BAHMEM TEXHONOMMU «NEPEBEPHYTLIA KAacc» ABAAETCA HeobxoaMMOCTb
OpraHv3aunMmn NorMYHOro, ONTUMANbLHOTO M LENOCTHOTO y4ebHOro npouecca B ABYX
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cpepax (3N1eKTPOHHOW M ayaMTOPHOIA), YTO TpebyeT cneuuanbHoOro NPOeKTUPOBAHUSA
y4ebHOro npouecca no gucumnanHe.

AKTUBHbIE MeTOAbI 00yYeHUs

Mcnonb3oBaHne — TEXHONOTUM  «MEPEBEPHYTHIA  Knacc»  MPUBOAWUT K
MHTeHCUdUKALMK yyebHOo paboTl No AUCUMNIMHE. ITO CBA3AHO C TEM, YTO MEPEHOC
OTAENbHbIX BUAOB PaboThl B 3NIEKTPOHHYIO Cpefly TpebyeT MxX 3aMeleHUs aKTUBHbIMM
hopmamu B3aMMOAENCTBMA C 0OyYalWMMUCA B ayauTopuu. AKTUBHOE obyyeHune —
yyebHas LeATeNbHOCTb, B KOTOPO 00yYatoUmMitca yyacTBYeT, Npu 370 B3aMMOAEHCTBYA
C npenopjasaTesiem, APYrMMM OOYYaAOWMMUCA, @ HE TNACCUBHO BOCMPUHUMAET
WHGOopMaLMIo.

B paMKax akTUBHOro 06yYeHUA MOXET ObITb OpPraHU30BaHa KaK MHAMBUAYANbHAA,
TaK WU mapHas, rpynnoBas U Aaye KoMaHaHas paboTa CTyAeHToB. [pynnoeblie METOAbI
00yyYeHUn ABNATCA Hanbosee BOCTPEOOBAHHbLIMU, CPEAN HUX — AUCKYCCUSA, MO3TOBOW
WTypM, OebaThl, pelleHne CUTYaLMOHHbIX 3aAay, PoNeBas, LeNoBas Wrpa, B3aMMHOE
obyyeHne. B nornke aKTMBHOTO O0OYYEHMA [OUCKYCCUA — HEOTLEMIEMBIA 371EMEHT
NeATeNbHOCTM O0OYYaWMXCA Ha 3aHATMM. MeToa MO3roBOro WTypMa MNO3BOAUT
BbIpaboTaTh pEIEHUA CAOXKHBIX M HEOOHO3HayHbiX 3agad. [lebatel no3BonAT
00yyaloWMMCa HayyuTbCcs GOPMYNUPOBaTb CBOWM WAEN W WX APryMEHTUPOBaATb.
MpmMepoM opraHu3auuM pPONEBOM WUIPbl MOMET CTaTb MCMNOMAb30BaHWE NpueMa
«AKBapUyMy, T1e YYaCTHUKM BbICTYNAIOT B POU IKCNEPTOB M aHANIMTUKOB NPU PELIEHWUM
npobnem wau 3agau.

BbiGOp TOro uauM MHOrO METOAa 3aBMCUT OT MIAHUPYEMbIX PE3YNbTaTOB Kawaoro
3aHATUA U OCYLLECTBNIAETCA NPenojaBaTe/ieM Ha 3Tane NPoeKTUpoBaHus 3aHaTua [11].
Mcnonb3oBaHue pasfnyHbIX METOA0B UM METOAMYECKMX NPUEMOB CMOCOOCTBYET
(OPMUPOBAHMIO KAK IMYHOCTHBIX, TaK M MeTanpeaMeTHbIX (00WMX) pe3ynbTaTos, TaKMX
KaK HaBblKM KOMMYHUKALWMW, KDUTUYECKOTO MblLLNIEHUSA, yMEHUA PaOOTATh B KOMAHLE, YTO
B CBOIO ouepeab obecneynBaeT HOPMUPOBAHWUE OTHAENbHLIX 3NIEMEHTOB O0OWMX
KomneteHuuit, onpegeneHHbix ®FOC CNO.

AKTMBHOE 0b6ydYeHMe TpebyeT UYeTKOro nos3TanHoro nnaHupoBaHusa. [pu
NnoAroTOBKE K aKTUBHOMY 0Oy4YeHW0 HeobxoaMMO MNOArOTOBUTL  CTYAEHTOB,
chopMMPOBaTL UX OXKMUAAHWA OT Kypca, 6onbLe y3HaTh 06 00yYaloLWMXCA, UCNONb30BaATh
[OMallHMEe 33laHNA ANA NOArOTOBKM K aKTUBHOMY 0OYYEHUIO B ayAMTOPUM, MOATOTOBUTD
MHCTPYKLMW U METOOUYECKME PEKOMEHIALMM ANA BbINOAHEHUA 33JaHUN Ha 3aHATUM.
AKTUBHOE 0OyYeHMEe MOMKET ObiTb PEANM30BaHO KaK MPU MCMONb30BAHUM TEXHONOTUU
«MNEPEBEPHYThLIA KNAcC», TaK M B pamMKax OpraHu3auuu TPaguUMOHHbLIX ayAUTOPHbIX
3aHATUN.

B XMUMUM B KauyecTBe aKTUBHbIX METOAOB 0OYYEHMA NPeAnaraeTcsa MCnonb30BaTh
METO[, B3aUMHOI0 00y4YEHNUA HA NEKLUAX NPU 0OBbACHEHUW MaTepuana, MeToa rpynmnoeo
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paboTbl Ha NPAKTUYECKUX 3aHATUAX NPU PELWEHUU NPAKTUKO-OPUEHTUPOBAHHbIX
334aHMii UNY BBINOTHEHMM U 3aLLMUTE OTAEbHbIX TAGOPATOPHbIX PabOT, METOL MO3rOBOrO
WTypMa NpU MOCTaHOBKE NpoOfeMbl B pamKax NMPOEKTHOro obyyeHus. Takke Ha
3aHATUAX B paMKax pasgena «Xumus B npodeccroHanbHoi AeATeNbHOCTU YeNoBeKay
MOXeT ObiTb NMpOBEAeHa poNeBas Wrpa, CBA3aHHAsA C aHaAM30M 3KOJIOTMYECKOI
6€30MacHOCTM NOCNEACTBUI OLITOBOW U NMPOU3BOLCTBEHHOW AEATENbHOCTU YeNnoBeKa.
BapuaHTbl MCNONb30BaHWUSA aKTUBHbIX METOJOB O0OOy4YeHUS HE OrpaHUYMBAOTCA
NPUBEAEHHBIMM MpPUMEpPaMU W ONpPEAensioTCa NpenojaBaTeNeM CaMOCTOATENbHO, B
Nnepeyld o4yepeab, C VYYETOM pPe3ynbTaToB O0OYYeHUs, KOTopble HeobXo[MMO
chopmMupoBaTh y 00yYatOLMXCS.
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MeToauuyeckas KapTa no gucuuninHe «Xumua»

MpunoxeHue 1

Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
| |OcHoBHOI moaynb
1 |Pa3pen 1. OcHoBbl ®opmynuposartb 6a3oBble
CTpPOEHUA BelecTsa MOHATUA U 3aKOHBI XUMUK
1.1 |CtpoeHue aTomoB CocTanatb xummnyeckue CoBpemeHHas Mogenb CTpoeHuA 1. Tect «CTpoeHue atomoB 0K 01

XUMWUYECKUX 3NIEMEHTOB U
npupoaa XMMUYECKON CBA3U

(hopmynbl COeAMHEHWIA B
COOTBETCTBUU CO CTENEHbIO
OKMCNEHUA XUMUYECKUX
3/IEMEHTOB, UCX0AA U3
BANIEHTHOCTM M
3/1EKTPOOTPULATENBHOCTH

aToMa. INEKTPOHHAA KOHDUrypaums
atoma. Knaccudukauma xummyeckux
3/1EMEHTOB (S-, P-, d-3n1eMeHTbI).
BaneHTHbIe 3IeKTPOHSI.
BaneHTHOCTb. INeKTPOHHAA Npupoaa
XUMUYECKON CBA3MN,
INEKTPOOTPULLATENLHOCTD.
KoBaneHTHas cBA3b, ee
Pa3HOBMOHOCTM U MEXAHU3MbI
06pa3oBaHus (06MeHHbI 1
AOHOPHO-aKLeNTOpHbIN). MoHHas
CBA3b. MeTannuueckas ceAasb.
BopoponHas cBA3b.
MexmoneKkynapHsle
B3aMMOAEMNCTBUA.

N30TONBI, OCHOBHOE W
BO30yXEHHOE COCTOSIHUE aTOMa,
rMOpUaM3aLMA aTOMHbIX OpOUTaneil

XUMUYECKUX IIEMEHTOB U
NPUPOAA XMMUYECKOI CBA3MNN.

2. 33[a4M Ha COCTaBNEHMUE
XUMUYECKUX (hopmyn
ABYXATOMHbIX COeUHEHMIA
(okcupoB, cynbduaos, rMApUA0B
nT.n.)
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Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
1.2 |Mepuopnyecknit 3aKoH u Xapaktepusosartb xumuyeckue |llepuognyeckasn cucrema [IpaKTUKO-OpMEHTUPOBAHHbIE 0K 01
Tabnuua [.W. MeHgeneeBa |3neMeHTbl B COOTBETCTBUM C  |XMMUUYECKUX 3/IEMEHTOB TeopeTuyecKkue 3agaHus Ha 0K 02
UX MOJIOKEHNEM B [.WN. MenpeneeBa. Pusnyeckmii XapaKTepM3aLUI0 XUMUYECKUX
NepuoanYecKon cucteme cmbicn Nepuopnyeckoro 3akoHa . 1. [anemenToB: «MeTannuyeckue /
XUMUYECKUX INEMEHTOB MeHpeneeBa. 3aKOHOMEPHOCTU HEMEeTaNInyecKune CBOWCTBa,
I.W. Menpeneesa U3MEHEHMUA CBOMNCTB XMMUYECKUX 3NEKTPOOTPULATENBHOCTD U
3/IEMEHTOB, 06pa3yeMbIX UMK CPOACTBO K 3NIEKTPOHY
NPOCTbIX U CIOXHbIX BELLECTB B XUMUYECKUX INEMEHTOB B
COOTBETCTBUU C NONTOKEHNEM COOTBETCTBME C UX INEKTPOHHbIM
XMMUYECKOro 3NeMeHTa B CTPOEHUEM W NONOKEHUEM B
Nepuoanyeckon cucreme. NepuoanYecKon cucteme
MupoBO33peHyecKoe 1 HayuyHoe XUMUYECKUX 3/IEMEHTOB
3HaveHue lepuopuyeckoro 3akoHa |([.U. Menpeneesa»
O.WN. MeHpeneesa. lporHossl [.4.
Menpeneesa. OTKpbITUE HOBbIX
XUMUYECKUX 3NEMEHTOB
CocTaBnatb ypaBHeHUsA 1 KoutponbHas pabota
2 Pasaen 2. Xumutieckue CXeMbl xumu!t,l[(:cxux peakuuu «CTp(I;)eHue Beliecnaa U
peakiiu XUMUYECKUEe peakuuu»
2.1 |Tunbl xumnyeckux peakunn |CocTaBasATb peakuum Knaccudukaums u Tvnbl Xumuyeckux 1. 3apayuv Ha CoCTaBneHue OK 01

COEANHEHUS, PA3NOXKEHMS,
006MeHa, 3aMeLleHNs,
OKUCUTENIbHO-
BOCCTAHOBUTESIbHbIE PEaKLMM
W peaKumum
KomnnekcoobpasosaHus (Ha

peakuUui C yyactuem
HEOPraHUYECKNX BELLECTB.
KonuuyectBeHHblE OTHOLIEHUSA B
xuMun. OCHOBHbIE KONNYECTBEHHbIE
33aKOHbI B XUMUK U PacyeTsbl No
YPaBHEHMAM XUMUYECKUX PeaKLUi.

YPaBHEeHWI peakuui:

— COe[IMHEeHMA, 3aMeLLeHus,
pasnoxeHus, obMeHa 1 peakuuit
C y4aCTUEM KOMMAEKCHbIX
coeauHeHui (Ha npumepe
TMAPOKCOKOMMNEKCOB AMOMUHMA
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

npumepe
rMAPOKCOKOMMIEKCOB
ANOMUHUA U LUHKA) C
y4acTMeM HeopraHuyeckux
BELLEeCTB

Monb Kak eAMHULA KONMYEeCTBA
BewecTBa. MonapHas mMacca. 3aKoHbl
COXPAHEHUSA MACChl U IHEPTUU.
3akoH ABoragpo. MonsipHbIi 06beM
ra3oB. OTHOCMTENbHAA NNOTHOCTD
rasos.

Peakuuu KoMnnekcoobpa3oBaHus C
Yy4acTUeM HEOPraHMYECKUX BELLECTB
(Ha NnpumMepe r’MAPOKCOKOMMIEKCOB
LUMHKA M aNIOMUHMA).

CocTaBneHue ypaBHeHWI peakuum
COEAUHEHUSA, PA3I0OKEHUS,
3ameleHuns, 06MeHa. YpaBHeHUs
peakuuil ropeHus, MOHHOTO 06MeHa,
OKWUCNEeHUA-BOCCTAHOBNEHMSA,
YpaBHeHUs OKUCNEHUA-
BOCCTAHOBNEHMA. (TeneHb
okucneHus. OkucanTens u
BOCCTaHOBUTENb.OKMCAUTENBHO-
BOCCTAHOBUTENIbHbIE PEAKLUM B
NpUpoAe, NPOU3BOACTBEHHBIX
NPOLEeCCax U KU3HEAEATENbHOCTH
opraHu3moB. OKUCAUTENbHO-
BOCCTAHOBUTENIbHBIA NOTEHLMAN
cpepbl. CocTaBneHue u
YpaBHMUBAHUE. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHbIX PeaKL it

W UMHKA);

— OKMCIUTENBHO-
BOCCTAHOBUTENbHbIX PeaKLuil ¢
MCMONb30BaAHMEM METO/A
3N1eKTPOHHOTO 6anaHca;

— C y4acTUeM KOMMIEKCHbIX
coefiMHeHuUi (Ha npumepe
TMAPOKCOKOMMNIEKCOB LIMHKA U
aNntMUHKUA).

2. 3apaum Ha pacyet
KOJIMYECTBEHHbIX XapaKTepPUCTMK
NPOAYKTa Peakuuu COeAUHEHUS;
MaccoBoi unu o6bemMHoi fonmn
BbIXOAa NPOAYKTA PeaKLum
COEAMHEHUSA OT TEOPETUYECKM
BO3MOHOT0; 06BEMHbIX
OTHOLWEHWN ra3os;
KONMYECTBEHHbIX XapaKTEPUCTUK
MCXOMHbIX BEWECTB U NPOAYKTOB
peakuuu; maccol (06bem,
KOJIMYECTBO BELLECTBA) NPOAYKTA
peakuuu, eCiM OHO U3 BeLLeCTB
AAHO B BMJE PacTBOpaA C
onpeaeneHHoN MaccoBon fonei
PaCTBOPEHHOTO BELLECTBA
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Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
NOCPefCTBOM 3N1EKTPOHHOIO
6anaHca. INeKTpoanU3 pacTBOPOB U
pacnnasos
2.2 |IneKTpoauTMYecKas CocTtaBnatb ypaBHeHuA Teopus 3neKTPONUTUYECKON 1. 3apanua Ha cocTaBneHue 0K 01
AMCCOLMALMA U MOHHBIIA XUMUYECKUX peakLmm Auccoumaumm. Peakymm noHHOTO MONEKYNAPHBIX U MOHHbIX
obmeH WoHHOro obmeHa c yyactmem |o6meHa. CocTaBneHne ypaBHEHUN  [peakLuil C y4acTMeM OKCUAOB,
HEeOpraHW4yeCcKux BeLecTs peakuuit NOHHOTO 06MeHa nyTeMm KUCNOT, 0CHOBAHWIA U CONeRn,

COCTABNEHMA UX NOSHBIX W WOHHbBIX peakLumii ruaponmsa
COKPALUEHHBIX MOHHbIX YPABHEHUW.  [CONEN, YCTAHOBNEHME N3MEHEHUA
fwaponus coneii. CoctasneHue KMCNOTHOCTM Cpefpbl.
peakuuin ruaponmnsa conen. 2. JlabopatopHas paboTa
3HaueHue rngponusa B «Peakuuu rupponusax»
61oNOrnYeckux 06MeHHbIX
npoueccax. [lpumeHeHmne ruaponnsa
B MPOMbILIEHHOCTM

Paspen 3. CrpoeHue u WUccnepoBarthb ctpoeHune u KontponbHas pa6orta

3 |cBOWCTBAa HEOPraHUYECKUX |CBOWMCTBA HEOPraHUYECKUX «CBoiicTBa OpraHnMyeckux
BelecTs BELlEeCTB BELEeCTB»
3.1 |Knaccudukaums, Knaccudpuumposats Knaccudpukauusa Heopranuueckmnx |1, Tect «HomeHknatypa u 0K 01

HOMEHKNaTypa n CTpOEHUE
HeopraHnyeCKnx selecTs

HeopraHnyeCKune BellecTsa B
COOTBETCTBUU C UX CTPOEHUEM

BelwecTB. MpocTbie U CNOXKHbIE
BellecTBa. MeTannbl U HeMeTanbl.
0co6eHHOCTM CTPOEHUS.
dusnueckue ceoiictea. OCHOBHbIE
KNacchbl CNOXHbIX BelecTB (oKcuapl,
TMAPOKCMDI, KUCNOTbI, CONU U Ap.).
HomeHknaTypa v Ha3BaHue

HAa3BaHME HEOPraHUYEeCKUX
BELECTB UCXOASA U3 UX
XUMUYECKON hopmynbl nau
COCTaBNI€HME XUMUYECKOM
dbopmynbl UCX0AA M3 HA3BAHUA
BELLEeCTBA MO MEXAYHAPOAHOM
WAV TPUBMANTBHOM
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

HEOPraHMYeCKUX BELLECTB UCXOAA U3
UX XUMUYECKOW POPMYNbI UK
COCTaBNEHME XUMUYECKON HOopMybl
MCxonA U3 HA3BAHUA BeLLECTBA NO
MEeXOYHAPOAHON AN TPUBUANLHOM
HOMEeHKNaType. MexmoneKkynapHole
B3aUMOAENCTBUSA.
Kpucrannormppatsl. ArperatHole
COCTOSHWSA BeLeCTBa.
Kpuctannuyeckue n amopdHeole
BeLWeCTBa. TUMbl KPUCTANNNYECKUX
pewWweToK (aTOMHas, MONEKYNAPHAS,
WOHHAA, METANIMYECKasn).
3aBMCMMOCTb (PU3UYECKUX CBOICTB
BELLECTBA OT TUNA KPUCTANNYECKO
peweTku. MpuunHel MHOroo6bpasus
Bewects. CoBpeMeHHble
NPeACTaBAeHUA O CTPOEHUU
TBEPABIX, KUAKUX U 1a3006pa3HbIX
BewecTs. Xuakue Kpuctansl.
NCTOUHMKM XMMUYECKON
nHdopmaumm (HayyHas u yuebHo-
Hay4YHasA nUTepaTypa, CPeAcTBa
MaccoBOW MHbOpMaUuu, ceTb
WHTepHeT u apyrue). Mounck
WH(OPMAL UK NO HA3BAHUAM,
WAEHTM(UKATOPAM, CTPYKTYPHBIM

HOMEHKNAType».
2. 3a4a4m Ha pacyeT MaccoBOM
A0AK (MACChl) XUMUYECKOTO
3nemeHTa (CoefiuHeHuns) B
Mmonekyne (cmecu).

3. MNpakTuyeckue 3agaHma no
KnaccuukaLum, HOMeHKNaType
U XUMUYECKUM hopmynam
HEOPraHM4YecKnx BeLecTB
Pa3nMyYHbIX KNACCoB.

4. NpakTuyecKkue 3afaHna Ha
onpegeneHne xumnMyecKon
AKTUBHOCTM BELLEeCTB B
3aBUCUMOCTU BUAA XMMUYECKON
CBA3M M TUNA KPUCTANTUYECKON
peLleTKu
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Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
tdopmynam
3.2 |DPusnko-xummndeckue YcraHaBnuBath 3aBucumocte  |Metannbl. 06wme pusmnyeckue u 1. Tect «OcobeHHOCTH 0K 01
CBOWCTBA HEOPraHNYeCcKnx  [(PU3NKO-XUMUYECKUX CBOMNCTB |XMMUYECKME CBOMNCTBA METANIIOB. XUMUYECKMX CBOICTB oKcupos,  [OK 02

BELLeCTB

HEOpraHMYEeCKUX BELECTB 0T
CTPOEHUS aTOMOB U MONEKY,
a TaKKe TMNa
KPUCTANNMYECKOMN peLeTKu

Cnocobbl nonyyeHus. 3HaveHue
METaNNoB U HEMETANNOB B NPUPOAe
W KU3HEOEATENbHOCTM YenoBeKa 1
opraHusmoB. Koppo3us meTannos:
BMJbl KOPPO3UU, CNOCOBBI 3ALLUTDI
MeTannoB 0T KOppo3uu. HemeTannsl.
06wme hU3MYECKMUE N XUMUYECKMEe
CBOWCTBA HEMETANNOB. TUNUYHbIE
csoicrea metannos IY-YII rpynn.
Knaccudukaumna n HomeHKIaTypa
COEAMHEHWI HEMETaNNoB.
KpyroBopoTbl GUOreHHbIX 31€MEHTOB
B NpUpoAe. XuMnUYeCKue CBOWCTBA
OCHOBHbIX KNACCOB HEOPraHWUYeCKMUX
BeleCTB (OKCMAOB, TMAPOKCUAOB,
KWCNOT, conei u ap.).
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB NPOCTbIX BELLECTB,
BOAOPOAHBIX COEAUHEH WA, BbICLIMX
OKCUAOB U TMAPOKCUAOB

KWCNOT, OCHOBAHMI, aMOTEPHbIX
TMAPOKCMAO0B U CONEMy.

2. 3apiaHuA Ha cocTaBneHue
YPABHEHUIN XUMUYECKUX peAKLUIA
C y4aCTMeM NPOCTbIX N CIOMHbIX
HEOPraHWYECKUX BEILECTB:
OKCM[I0B METaNI0B, HEMETANIOB
1 aMhOTEPHBIX 3IEMEHTOB;
HEOPraHUYECKUX KUCAOT,
0CHOBAHWUMN U aM(POTEPHbIX
TMAPOKCMAOB, HEOPraHMYECKUX
CONen, XapaKTepusyrLLUX nx
CBOWCTBA U CNOCOBLI NOAYYEHUS.
3. [1paKTUKO-OPUEHTUPOBAHHbIE
TeopeTuyecKkue 3aaaHus Ha
CBOWCTBA U NONIy4YeHUe
HEOPraHWYeCKUX BeLLeCTB.

4. JlabopatopHas paboTa
«CBoiiCTBA METANNOB U
HEMETaNoB»
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Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
3.3 |Mpou3BoacTBO 060CHOBBIBATb 3HAYEHUE U 06wme npeacTaBieHuUs o [paKTUKO-OPMEHTUPOBAHHbIE 0K 01
HEOpraHWYeCKMX BEWECTB.  |NPUMEHEHUE HEOPraHUYECKMX |MPOMbILLIEHHBIX CNOCOBHAX 33A,aHunA 0 ponau Heopranuyeckon |OK 02
3HaYeHWe U NpUMEHEHUE B (BELLECTB B ObITOBOM U NONYYEHUA XUMUYECKUX BELWWECTB (HA [XMMUM B PAa3BUTUM MEQULMHDI,
ObITY M HA NPOM3BOACTBE NPOU3BOACTBEHHO npuMmepe Npou3BOACTBA AMMMUAKA,  [CO3AAHUM HOBbIX MaTepuanos (B
LEATENbHOCTU YENI0BEKA X  [CEPHOW KMCOTHI). CTPOMTENbLCTBE M AP. OTPACAAX
(BU3UKO-XUMUYECKUMM YepHas 1 UBETHAs MeTannyprus. NPOMbILWAEHHOCTH), HOBbIX
CBOWCTBAMM lpaKTMyeckoe NpuMeHeHUe WCTOYHUKOB 3HEPTUM
3NEKTPONN3a ANA NONYYEHUA (anbTepHATUBHbBIE UCTOUYHMKH
LWeNOYHBIX, WEeNOYHO3EMESTbHbIX 3HEeprum) B pelweHuu npobnem
MeTannoB U anioMmHuA. CTekno u 3KONOTMYECKON, IHEPreTUYeCKOM
CUJIMKATHASA NMPOMbILWAEHHOCTb. W NuLeBoi 6e30MacHOCTM
Mpo6nema 0Tx00B U NOOOUYHBIX
NPOAYKTOB
Paspen 4. Crpoenune u WUccnepoBatb cTpoeHue v KontponbHas pa6orta
4  |cBOWCTBA OPraHU4YeCcKnx CBOWCTBA OpPraHMyYecKux «CrpoeHune u cBoicTBa
BeleCTB BeleCTB OpraHMyYeCKux BeleCcTB»
4.1 |Knaccudukaums, ctpoenue v |[Knaccudmumposatb MNossneHue u pa3sutue 1. 3apaHusa Ha cocTaBneHue 0K 01

HOMEHK1ATypa
OPraHUYECKMX BEILECTB

OpraHunyecKune sellecrea B
COOTBETCTBUN C UX CTPOCHUEM

OpPraHNYecKon XMMUN KaK HayKu.
[lpeaMeT OpraHUuyYecKon Xummuu.
MecTo 1 3HaYeHue opraHnyecKon
XUMUU B CUCTEME €CTECTBEHHbIX
HayK. B3aumocBa3b HeOpraHMyeckux
U OpPraHUYeCKUX BeLeCTB.
XuMUYecKoe CTpOoeHue KaK nopafoK
COeAMHEHNs aTOMOB B MOJIeKyne
COrNIACHO UX BANEHTHOCTHU.

Ha3BaHWM OPraHNYecKux
COeAUHEHWI N0 TPUBMANLHOM
UK MEXAYHAPOAHOW
CUCTEMATUYECKO HOMEHKATYpe.
2. 3aaHuA Ha cocTaBneHue
NOJHBIX N COKPALLEHHbIX
CTPYKTYPHBIX popmyn
OpraHuMyYecKux BelwecTs
OTAENbHbIX KNACCOB.
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

OCHOBHblE NONOXEHUA TEOPUM
XUMWUYECKOTO CTPOEHUA
OpraHuyecKux coeguHermnin A.M.
bytneposa. YrnepogHblin ckenet
OpraHUYeCKON MONEKYNbI.
MoneKkynspHble U CTPYKTYpHble
(pa3BepHyTble, COKPALLEHHbIE)
XuMmyeckue Gopmynbl. 3aBUCMMOCTD
CBOWCTB BELWECTB OT XMMUYECKOTO
CTpoeHus monekyn. N3omepus u
n3omepsl (CTPYKTYpHas,
reomeTpuyeckas (LMc-TpaHc-
n3omepus). KpaTHOCTb XMMUUYECKON
cBA3K. [oHATHE O PYHKLMOHANBHON
rpynne. [puHLMNIBI KNaccMpukauum
OpraHnyecKux COeAUHEHUA.
MexayHapoaHas HOMEHKNATypa u
NPUHLUNLI HOMEHKNATYPbI
OpPraHUYeCcKUX COeAUHEHN

3. 3apaum Ha onpepenexune
npocrenwwen Gopmybl
OPraHNYecKoi MoNeKybl, UCXOAS
13 3NEMEHTHOTO COCTaBa (B %)

4.2

CBOWCTBA OPraHUyeCcKux
CoOeMHEeHUN

YcTaHaBAKUBaTL 3aBUCUMOCTb
(GU3UKO-XMMUYECKUX CBOICTB
OPraHWUYeCKUX BELECTB OT
CTPOEHUS MOJIEKYN

OnucaHue HU3MKO-XMMUYECKUX
CBOWCTB M/MnK cnocob0oB NofyyeHus
OpraHUYeCcKnX COeAUHEHN
OTAENbHbIX KNaccoB (0CO6EHHOCTH
KNnaccuuKaLum u HOMEHKNATypbl
BHYTPM KNACCa; roMONOrMYeCcKut
psaf v obwas gopmyna; nzomepus;
(bu3mnyeckme CBOMCTBA; XMMUYECKME

1. 3apaHuA Ha COCTABNEHUE
YPaBHEHUIA XUMUYECKUX PeaKLMil
C YYaCTUEM OpraHUyecKux
BeLeCTB Ha OCHOBAHUU UX
COCTaBa W CTPOEHMUS.

2. 3a4aHusa Ha COCTaBNEHUE
YPaBHEHUIN XMMUYECKUX peaKLu,
UNNIOCTPUPYIOWUX XUMUYECKME

OK 01
0K 02
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

CBOWCTBA; CNOCOObI NOJTyYeHus).
lpepenbHble yrneBofopoabl.
FopeHue MeTaHa KaK OfiUH U3
OCHOBHbIX UCTOYHUKOB Tensa B
NPOMbIWAEHHOCTM 1 GbITy. CBOMCTBA
NPUPOAHBIX YINEBOAOPOAOB,
HaxOXAeHune B NpUpoae v
NPUMEHEHNE aNKAHOB.
HenpepenbHble 1 apoMaTMyeckue
yrnesogopoasl. loaumepusauus
3TUNEHa KaK 0CHOBHOE HanpasneHue
ero ucnonb3oBaHus. [opeHue
aleTuneHa Kak UCTOUHUK
BbICOKOTEMNEPATYPHOr0 NiamMeHu
D1 CBAPKM W Pe3Ku MeTasnsos.
Kucnoponcopepxalume coefuHeHuUs
(cnupTbl 1 npocTble 3¢upsl, heHonbl,
anbAerufbl U KETOHbI, KAPHOHOBbIE
KUCNOTbI U UX NPOU3BOAHBIE).
[paKTMyecKkoe npumeHeHue
3TUNEHIINKONSA, TALEPUHA, PpeHona.
MpumeHeHwe dhopmanbaernaa,
auetanbaernaa, yKCyCHOM KUCNOTbl.
MbIna KaK COMM BbICIUMX KAPOOHOBbBIX
Kucnot. Morowue CBOMCTBA MblNa.
A3oTcopepalime coeanHeHus
(aMUHBI 1 AMUHOKMCIOTBI, 6eNKK).

CBOWCTBA C Y4ETOM MEXAHU3MOB
NPOTEKAHMA AAHHbIX PEAKLMiA 1
reHEeTMYECKOMN CBA3U
OpraHMyYecKnx BeLeCTB pa3Hbix
KNaccoB.

3. PacuyeTHble 3agaumn no
YPABHEHUAM PEAKLUM C y4acTUeM
OpraHuYecKux BeLecTB.

4. NabopaTopHas pa6oTa
«[lTonyyeHune 3TUNEHA U M3yYeHUe
€ro CBOMCTB»
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

Knaccudukaums u ocobeHHoCTH
OpraHWyYeCcKUX peakumii.
PeakumnoHHble LeHTpbl. Pagukansl.
epBOHaYanbHble MOHATUA O TUNAX U
MEeXaHU3Max OPraHUYeCKUX peakLui

4.3

OpraHnuyeckue BelecTsa B
XU3HEEeATENbHOCTH
yenoseka. [pon3BoacTBO K
NPUMEHEHWUE OPraHNYeCKnx
BELLECTB B MPOMbILIEHHOCTH

060CHOBbIBATb 3HAYEHME U
NPUMEHEeHME OPraHUYeCcKnX
BeL(ecTB B ObITOBON U
NPOU3BOLCTBEHHOM
AeATENIbHOCTU YeN0BeKa UX
(U3UKO-XUMUYECKUMM
CBOMCTBAMMU

buoopranuyeckue coegureHus.
MpumeHeHUe u Buonormyeckas pob
yrnesofos. OKucneHue yrnesosoB —
WCTOYHUK 3HEPTUU KMBbIX
opraHu3moB. 061acTM NnpUMeHeHNs
amuHokucnoT. lNpeBpaleHns 6enkoB
NULK B OpraHn3me. buonornyeckue
byHKumMK 6enkoB. buonornyeckue
(byHKUMK Xupos. Ponb
OPraHUYeCKOM XMMUU B PELLEHUH
npo6aem nuwesoi 6e30nacHOCTH
HyknenHoBble KUCNOTbI: COCTAB U
cTpoeHue. (TpoeHue HyKneoTuaos.
CoctaB HyknenHoBbix kucnot (AHK,
PHK). Ponb HYKNeMHOBBIX KUCNOT B
XU3HEAEATENbHOCTU OPraHU3MOB.
[pou3BOACTBO OPraHUYECKUX
BeLeCTB: NPOU3BOACTBO METAHONA,
nepepabotka HedTu. Monuatunex
KaK KPYMHOTOHHAXHbIA NPOAYKT
XMMUYECKOro NpoM3BOACTBA.
[pUmMeHeHune 3aTuneHa.

[paKTUKO-OPUEHTUPOBAHHbIE
3a4aHMUA N0 COCTABNIEHUIO
XUMUYECKUX PeaKumni,
OTPAXAILMUX XUMUYECKYIO
AKTUBHOCTb OPraHUy4eCcKux

COeJMHEHWIA B Pa3/INYHBIX Cpeaax

(npupoaHbIX, GUONOTNYECKMX,
TEXHOTEHHbIX)

0K 01
0K 02
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

MpOM3BOACTBO U NMPUMEHEHME
Kay4yyKa U pe3uHbl.

CUHTETMYECKME M NCKYCCTBEHHbIE
BOJIOKHA, UX CTPOEHWE, CBOMCTBA.
MpaKTMYeckoe UCNOb30BaHME
BOJIOKOH. CUHTETUYECKME NNEHKU:
“301AUUs AN NPOBOAOB, MEMOPAHbI
AN5 ONPECHEHUs BOADI, 3aLLUTHbIE
NAEHKN ANs aBTOMOOUNEN,
MAACTbIPU, XMPYPruvecKmne noBsa3Ku.
HoBble TexHONOrUK aanbHenLWero
COBEPLIEHCTBOBAHWSA NOAUMEPHbIX
MaTepuanos.

Ponb opraHnyeckon xumum B
peweHnn npobaem 3HepreTMYeckon
6€30MacHOCTH, B Pa3BUTMH
MEeAULMHBI, CO3AAHUN HOBbIX
MaTepuanoB, HOBbIX MCTOYHWUKOB
3Hepruu (anbTepHaTUBHbIE
MCTOYHWUKM 3Heprum)

Pa3pen 5. Kunetuyeckue u
TEepMOMHaMUyeCcKue
3aKOHOMEPHOCTU
NPOTEKAHNA XUMUYECKUX
peakuui

WUccnepoBath paBHOBecUe U
CKOPOCTb XUMUYECKUX
peakuui

KontponbHas paborta
«CKOpOCTb XMMUYECKO#
peaKkumm u xummdeckoe
paBHOBecUe»

56




Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
5.1 |Kunetnueckue Wccneposatb BansaHue XuMUYecKue peakumnu. 1. JlabopaTopHas paboTa Ha 0K 01
3aKOHOMEPHOCTH KOHLeHTpauuu pearupyiolwmx |Knaccubukaumus xmmmyeckmx BbIGOP: 0K 02
NPOTEKAHMA XUMUYECKUX BELeCTB M TEMNEPATypbl HA  |peakumii: no pa3oBoMy COCTaBY - «Onpepenenme 3aBUCMMOCTH
peakuuin CKOPOCTb XMMUYECKMX (romoreHHble U reTeporeHHble), N0 [CKOPOCTM peakuum ot
peakumii MCMOAb30BAHMIO KAaTAIM3aTOPa KOHLEHTPALMUW pearmpyioLmx
(KaTanutuyeckume u BELLECTBY;
HeKaTanuTUYecKue). - «Onpepenexue 3aBUCUMOCTH
CKOpoCTb peakumm, ee 3aBUCUMOCTb  [CKOPOCTM peakuuu ot
OT pa3NnyHbIX PAKTOPOB: NPUPOAbI  |TEMNEPATYPbI».
pearupyioLmx BelecTs, 2. [paKTMKO-OpUEHTUPOBAHHbIE
KOHLEHTPALMUN pearnpyoLmx TeopeTMyecKue 3aaaHunsa Ha
BeLeCTB, TemnepaTypbl (NpaBuao aHanu3 (paKTopoB, BAUAKOLLNX HA
BaHT-Todda), nnowaau U3MEHEHMWe CKOPOCTH
PeaKLUWOHHO NOBEPXHOCTH, XUMWUYECKON peaKumu
Hanuuusa Katanusaropa. Ponb
KaTanu3aTopoBs B NPUPOAE U
NPOMbILWAEHHOM NPOU3BOACTBE.
JHeprus akTuBaumu.
AKTUBUPOBAHHLIA KOMMAEKC.
Katanu3sartopsl u katanus. Ponb
KaTanu3aTopoB B NpUpoAe 1
NPOMBbILWAEHHOM NPOU3BOACTBE
5.2 |TepmopguHamuyeckue Wceneposatb BAnAHWe Knaccuumkaumsa xummnyeckux 1. 3apauu Ha pacyetsl Tennosbix |OK 01
3aKOHOMEPHOCTH M3MEHEHWSA KOHLEHTpaLumu peakuuii: no Tennosomy abdekty (3P dekToB xumnyeckux peakumin |0K 02

NPOTEKAHUA XUMUYECKUX
peakuuin. PaBHoBecue
XUMUYECKUX PeaKLui

BELLECTB, peakuum cpesbl 1
TeMnepaTtypbl Ha CMeleHne
XUMUYECKOro paBHOBeCUS

(3K30TEpMUYECKUE,
3HAOTEPMUYECKME), N0 0OPATUMOCTU
(o6patumble U HeobpaTUMbIE).

W ONpeAeneHune TUNA peakyum
(no TennoBomy 3cheKTY: 3K30- 1
3HAOTEPMUYECKHE).
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Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
TennoBble 3 PeKTbl XUMUYECKNX 2. [paKTUKO-OpUeHTUPOBAHHbIE
peakuuit. Tepmoxummnyeckue 3a[laHNUA Ha NpUMEHeHue
ypaBHeHus. 06paTumocTb peakuuit. (npuHumna Jle-lartense pns
Xumuyeckoe paBHoBeCHe 1 ero HaX0XAEHUA HanpaBneHuUs
CMeLLeHUe Nog AenCTBUEM CMELLEeHUA paBHOBECUA
pa3anyHbIX hAaKTOPOB XUMUYECKON peakuuu n aHanms
(KOHUEHTpALMA PeareHToB uau (haKTOpOB, BAMAIOWMX HA
NPOAYKTOB PeaKLUUM, JABAEHUE, CMELLEHUE XUMUYECKOTO
TemnepaTtypa) Ans Co3aaHus PaBHOBECHUSA.

ONTUMANbHbIX YCNOBWIA npoTekaHus |3. JlabopaTopHas paboTa
XUMUYECKUX NPOLLECCOB. «M3yyeHune BAUAHUA PA3ANYHBIX
MoHsATME 06 3HTANBNUM U IHTPONUK. [(PAKTOPOB HA CMELLEHME
IHeprus Mmbbca. 3akoH Mecca u XMMUYECKOTrO PaBHOBECUAY»
cnencTeua U3 Hero. Ponb cmeleHmns
PaBHOBECUSA B TEXHOIOTMYECKUX
npoueccax
MpuHumn Jle Warensve. Bauanue
Pa3NnyHbIX PAKTOPOB HA U3MEHEHNE
PaBHOBECUA XUMUYECKUX PEAKL M.
3aKOH AEeNCTBYIOWMX MACC U
KOHCTaHTA XMMUYECKOTO PABHOBECUA
6 Pasgen 6. ilucnepcHole WUccnepoBath aucnepcHoie KoutponbHas paborta no teme
cucTembl cucTembl «JlucnepcHble cucTembl»
6.1 |dncnepcHble cuCTEMbI U Pa3nnuyatb MCTUHHbIE OucnepcHbie cuctemol. KonnougHele |1. 3agauu Ha NnpuroToBaeHue 0K 01
(haKTopbl MX YCTOMUMBOCTU  |PACTBOPbI, KONNOUAHbIE cuctembl. ICTUHHbIE pacTBopbl. pacTBoOpoB. 0K 02
PacTBOpbI U PacTBopeHue Kak u3mnKo- 2. lpakTuko-opueHtuposaHHole (0K 07
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

rpyboaucnepcHble cucTembl

XUMWUYECKUI npouecc. PacTBopsl.
Cnoco6bl npuroToBNEHUs
pacTBopoB. PacTBOpMMOCTb.
MaccoBas pons pacTBOPEHHOTO
BewecTsa. lpeaenbHo fonycTumble
KOHLLeHTPALMM U UX UCNONb30BAHNE
B OL|EHKE 3KONOTMYeCKOoi
6e3onacHoctu. Knaccudmkauus
AMCNEPCHbIX CUCTEM MO COCTABY.
CrpoeHue 1 haKTopbl yCTONYUBOCTM
AVCMEPCHBIX CUCTEM,
Pacno3HaBaHWe UCTUHHBIX
pacTBOPOB, KOMTOUAHbIX PACTBOPOB
n rpy6oancnepcHbix cucTeM.
Ctpoenune muuennsl. PaccensaHue
CBETA NpU NPOXOXAEHUU CBETOBOIO
Ny4yKa yepes oNTUYEeCKK
HeoaHOpoAHYIo cpeay (3tdekTa
TuHpans)

pacyeTHble 33JaHNA Ha
ANCNEePCHbIE CUCTEMBI,
MCMoNb3yemble B ObITOBOW U
NPOM3BOACTBEHHOM
LEATENbHOCTU YenoBeka

6.2

NcecnepoBaHue CBONCTB
AUCNEPCHBIX CUCTEM

WccnepoBath pusmko-
XUMUYECKWUE CBOMCTBA
Pa3NUYHbIX BUAOB
AVCNEPCHBIX CUCTEM

[lpUroToBAEHUE PACTBOPOB
33aA4aHHON (MONAPHON)
KOHLEHTpaumuu (C NpaKkTUKO-
OPWEHTUPOBAHHbIMKU BONPOCAMM) U
onpepeneHue cpepbl BOAHbIX
pacTBOpOB.

puroTossieHne cycneH3unm
KapboHaTa KanbLus, U3yyeHue ee

JlabopaTopHas pa6oTa (Ha
BbIGOP):

— [puroToBneHue pacTBopoB;
— Wccneposanune gucnepcHbix
cucTem

OK 01
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

CNOCOBHOCTHM K Koarynsauum.
MpUroToBAEHME IMYNBCUM, U3YUEHUE
ee cBoWcTB. [lpurotoBneHue
KONNOWMAHOTO pacTBopa.
HabnwopeHue addekta Tunpans.
CpaBHEHME CBOWCTB UCTUHHBIX 1
KONNOWIHbIX PaCTBOPOB, BbIABNEHUE
OCHOBHbIX Pa3/IMYMil MEXAY HUMU,
O06ocHoBaHue 3ddekTa
paccenBaHWUsA CBETA Npw
NPOXOXKAEHUMN CBETOBOTO NyyKa
yepes ONTUYECKWU HEOAHOPOAHYIO
cpeny (3ddekta TuHpans) Ha
npuMepe U3y4yeHHON KONNOUIHOM
cuUCTeMmbl

Pa3pen 7. KauecTBeHHble
peakuuu obHapyxeHus
OpraHMYecKux u
HeopraHU4ecKux BelecTs

WUccneposatb cBOMCTBA
OpraHU4yecKux u
HeopraHu4eCcKux sewecTs ¢
UCNOoNb30BaHUEM
KayeCTBEHHbIX peakuum

KontponbHas paborta
«CocTaBneHue KayeCcTBeHHbIX
peakumii o6HapyxeHus
HEOPraHUYECKUX U
OpraHMYeCcKUX BEUEeCcTB»
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Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
7.1 |06HapyxeHue Wccneposatb kKayecTBeHHble  |KaueCTBeHHble XMMUYECKne 1. JlabopaTopHas pa6ota (Ha 0K 01
HEOPraHUYeCKNX KaTUOHOB W [peaKLumM HEOPraHUYecKux peakuuu, xapakTepHsle ans BbIGOP):
aHUOHOB BELeCTB 06HapyKeHUs HEOPraHUYeCKUX — AHanutuyeckue peaxkumu
BELLEeCTB (KaTMOHOB U AHMOHOB). katuoHos I-VI rpynn;
CocTaBneHue KayeCTBEeHHbIX — AHanutuyeckue peaxkumu
XUMUYECKUX PeaKLMii, XapaKTepHbIX |aHUOHOB.
AN 06HapyKeHUs HeopraHuyeckux (2. [pakTuyeckue 3afaHusa Ha
BewecTs (katmoHoB I1-VI rpynn u COCTaBNeHWE YPaBHEHMA
aHWOHOB) B MOJIEKYNAPHOW 1 peakuuii 06HapyxeHUs KaTMOHOB
MOHHOM opmax. Peakuuu I-VI rpynn v aHUOHOB, B T.4. B
06HapyKeHUs HEOPraHUYeCKUX MONEKYAAPHOW U UOHHOW (pOopMax
BELLECTB B PeaNbHbIX 06beKTax
OKpyXKatoLwen cpeppl
7.2 |06HapyeHue opraHuyeckux |MiccnenoBath KauecTBEHHble  |KaueCTBEHHbIE XUMUYECKME 1. JlabopaTopHas pa6ota (Ha 0K 01

BELLECTB OTAE/bHBIX KNACCOB
C UCNONb30BAHMEM
KaueCTBEHHbIX peaKumni

peaKLMM OpPraHnyeCcKmx
COeQMHEHUIA OTAENbHbIX
Knaccos

peaKLuu, xapaKTepHble aas
0OHApYXeHUs OTANbHbIX KNACCOB
OpraHUYeCcKux COeAUHEHUIA:
(heHONOB, aNbAErnaoB, Kpaxmana,
YKCYCHOW KUCAOTbI, aMUHOKMCOT 1
ap. [eHatypaums 6enkoB npu
HarpeBaHWM, LUBETHbIE peaKLnu
6enkos

BbIGOP):

— KauecTtBeHHble peakLum Ha
OTAENbHBIE KNACCH
OpraHW4eCcKux BELLECTB;

— KauecTtBeHHbI aHanu3
OPraHU4ecKux CoOeMHEHNIA no
(YHKLMOHANbHBIM rpynnam.
2. NpaKkTuyeckue 3apaHus Ha
COCTABJIEHME Ka4YeCTBEHHbIX
peakumit 06HapyKeHus
OpraHMYecKux coeMHeHuN

lpuknaagHoi mopynb

61




Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
8 |Pa3pen 8. Xumus B 6biTy 1 |OueHMBATL NOCNEACTBUA 3amumTa Keica
Npon3BOACTBEHHON 6bITOBOI U
AeATenbHOCTU YenoBeka NPOM3BOACTBEHHON
AeATeNnbHOCTH YenoBeKa C
NO3ULMIA IKONOrU4eCKon
6e3onacHoCTu
Xumus B 6bITY 1 OueHuBaTtb nocnepcTeus Jkonornyeckas 6e30macHoOCTb Keitc (c yuetom bynyueit 0K 01
NPOM3BOACTBEHHO 6bITOBO U nocneacTBuin 6bITOBOM U npodeccuoHanbHom 0K 02
AEATeNIbHOCTU YeN0oBeKa NPOU3BOACTBEHHOM NPOMU3BOACTBEHHOW AEATENbHOCTU  |AEATENbHOCTM) 0K 04
AEATeNIbHOCTM YeNoBeKa C 4es0BeKa, CBA3aHHAA C Bo3MOXHblE TeMbl KENCOB: 0K 07
NO3ULMIA IKONOTMYECKON nepepaboTKoi BEWeCTB; MOUCK K1 1. NoTenneHue kKnumara u
6e3onacHoCTH aHan3 XMMKUYECKON MH(OPMALKMM U3|BbICBOOOMXKAEHNUE Fa30BbIX
Pa3NNYHbIX UCTOYHUKOB (Hay4yHasA M |[FMAPATOB CO AHA OKEeaHa.
yue6HO-Hay4YHas MTepaTypa, 2. bypywwe matepuans gna
CpeacTBa MAcCoBOW UHPOPMALMK,  [aBUA-, MALUMHO- U
ceTb MIHTEpHET 1 apyrue) npubopoOCTPOEHUS.
3. HoBble maTepuansl ana
COJIHEeYHbIx HaTapeii.
4. JlekapcTBa Ha OCHOBe
PACTUTENbHbIX NPenaparoB
Pa3zpen 9.1. UccnepoBanune |UHTepnpetupoBath 3awura yuebHo-
9.1 |u xuMUYECKMit aHanu3 XUMHUYECKUEe NpoLecchl 1 UccneaoBaTenbCKoro npoekTa
06bekToB 6uocdepbl ABieHus B 6uocdepe
9.1.1 |0OcHoBbl nabopatopHoit BbINOMHATL NOMHbIA LMKN JlabopaTopHas nocyaa u 1. labopatopHas paboTa 0K 01

NPaKTUKK B
npohecCcMoHanbHbIX

3KCNEPUMEHTANDBHOTO
nccnepnoBaHua C

XMMUYECKME peakTusbl. OCHOBHbIE
nabopaTopHble onepauuu.

«0cHoBbI NabopaTopHO#
NPaKTUKU.
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Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
nabopartopusx cobnopeHnem npasun JlabopatopHoe o6opyaoBaHue. 2. TunoBble pacyeTbl N0 TeMaTHKe
6e3onacHoro obpawenus ¢ |TexHunKa 6€30MaCHOCTM M NPaBUAA  |3IKCMEPUMEHTA.
BellecTBAMU U NnabopaTopHbiM (paboTbl (noBefeHMs) B 3. 3apaun Ha BblYMCIEHME
obopynoBaHuem nabopatopuu. BoinonHeHWe TUNOBLIX |CPEAHET0 3HAYEHMUA
pacyeToB No TeMaTHKe 3KCNEPUMEHTANbHBIX AAHHbIX,
3KcnepumeHTa (BbIXOA NPOAYKTA NOrpeLHOCTH.
peakLuu, Macca HaBeCKH, 06beM 4. NpepcTaBneHue pesynbTaTtoB
pactBoputens). 06paboTka AaHHbIX, |3KCMEepUMEHTa B Pa3ainyHOMi
aHanu3 n oLeHKa Ux focToBepHocTH |hopme (Tabnumua, rpaduk, oTueT,
(BbluMCNEHME CPEHEro 3HAYEHNU  |BOKNAA, Npe3eHTaLms)
3KCNEPUMEHTANbHBIX AAHHbIX,
norpewHocTu). lNpexcrasneHue B
pasNuyHoN Gopme pe3ynbTaTos
3KkcnepumeHTa (Tabnuua, rpaduk,
OTYeT, A0KNAZ, Npe3eHTaLus)
9.1.2 |Xumnyeckuii aHanus npob NcenepoBath XMMUYECKUIA Knaccudukaums npo6 sogbl no Buay |1. Tect «CBoiicTBa M cocTas 0K 01
BOAbI cocTae npo6 Boabl 1 HAa3HAYEHWIO, UCXOaA U3 ee BOAbIY. 0K 02
XUMWUYECKOro COCTaBa. 2. 3apaHue «Xumuueckuin coctas |0OK 07

OpraHonenTuyecKkue CBOMCTBA
(3anax, npo3payHOCTb, LBETHOCTb,
MYTHOCTb) BOZbl. KUCTOTHOCTb U
LWeno4YHoCTb BoAbl. pH cpeabl 1
MeToAbl ee onpeaenenuna. HecTkocTb
BOAbl U METO/bI €e OnpeaeneHus.
CywHocTb meToAa TUTPOBaHUA. Buab
ECTKOCTM BOAbl (BpEMEeHHasA 1
NOCTOAHHAA). HeCTKOCTb BOABI KaK

BOAbI, TN BOAbBI U CNOCOOLI ee
npUMeHeHUsa» (C
MCNOAb30BAHMEM HOPMATUBHBbIX
AOKYMEHTOB).

3. NpaKTUKO-OpUEHTUPOBAHHbIE
TeOpeTUYeCcKne 3afaHus Ha
COCTaB BOAbI U CNOCOObI
BbIPaXKEHUSA KOHLEHTPALKI 1
nepecyer KoOHUeHTpauui (c
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Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
NPUYMHA BbINAAEHNUS OCAZKOB MAM  [MCMOIb30BAHUEM HOPMATUBHBIX
06pa30BaHNA CONEOTIOMKEHW, LOKYMEHTOB).

UMEIOLUMX MeCTO B ObITY M Ha 4. NabopartopHas paboTa Ha
npou3ssogcTee. CocTas conet, BbIGOP:
BbI3bIBAOLUMX ECTKOCTb BOABI. — QuncTKa BOAbI OT 3arpsA3HEHUN;
XMMUYECKME NPOLECCHI, — Onpepenexue pH Bopbl 1 ee
YCTPAHAIOLLME KECTKOCTb BOAbI. KUCNOTHOCTU;
YpaBHeHUA XUMUYECKUX peakumit, |- OnpepeneHue ecTKoCTH BOAI
WANIOCTPUPYIOLLMX NPOLLECCH, M cnocobbl ee yCTpaHeHus
NPOMCXOAALME NPU YCTPAHEH UM
KECTKOCTW. YCTpaHeHMe BPEMEHHO
KECTKOCTU ObITOBBIMMU U
xumuyeckumu cnocodamu. Cnocobsl
YCTPAHEHWA NOCTOAHHOM XECTKOCTH
9.1.3 |XuMnUYEeCKUiA KOHTPONb WNccnepoBatb xuMuyeckuii XUMUYECKUIA COCTAaB NPOAYKTOB 1. Tect «Opranuueckume u 0K 01
KauecTBa NpOAYKTOB COCTaB NPOAYKTOB MUTAHMA  [NUTaHMA. BewecTea, HEOPraHWYECKUE BELLECTBA, 0K 02
NUTaHUA thanbcuduumpytowme npoayKTbl BXOAALWME B COCTaB npoaykToB  [OK 07

MUTaHUSA, U BELLECTBA,
3arpA3HALLME NPOAYKTHI MUTAHMA.
OnpepeneHue 3arpasHAWMX
XMMUYECKUX BELLECTB B MPOAYKTAX
NUTAHUA, ONpefeneHue BeLLeCTB, He
3aABNEHHbIX B COCTaBe NPOAYKTOB
NUTaHUA.

OpraHuyecKkue u HeopraHuyeckue
BELLECTBA, BXOAALIME B COCTAB
NpoAyKToB nuTaHua. OnpegenexHve

NUTAHUA.
2. [paKTUKO-0PUEHTUPOBAHHbIE
3a[laH1A NO KYMHAPHOM
TEMaTUKe.

3. JlabopaTopHas pa6ota (Ha
BbIGOP):

— 06HapyxeHue HUTPATOB B
NPOAYKTaX NUTAHUA;

- WiccnepoBaHue npoyKToB
MUTAHUSA Ha HAaJMYne YINeBOA0B
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

cocTaea 6ni0f Ha cofepKaHue
MAKpO M MUKPO3/IEMEHTOB.
W3yyeHune npepioKeHHbIX
npenofaeartenem 6104 Ha npegmeT
XMMUYECKOrO COCTABA, ONpeAeneHue
A0NEN OT CyTOYHON HOPMbI MAKPO M
MUKPO3/IEMEHTOB B YKAa3aHHOM
6ntoae. PeweHne npakTuko-
OPUEHTUPOBAHHBIX 33434 Mo
KYNMHAPHOI TEMATUKE Pa3UYHBIX
TUMNOB.

O6HapyXeHWe HUTPATOB B NPOLYKTAX
nuTaHus. MiccnepoBaHue MONOYHBIX
NPOAYKTOB HA Ha/MuMe Kpaxmana.
WccnepoBaHue NpoayKToB Ha
HaAU4YKe FIIKOo3bl

(MyKa, TBOPOT, MOJTOKO, OTYPT)
Ha Hanuuue yrneBoAoB (Kpaxman,
rAI0K033, Caxapo3a)

9.14

XUMUYeCcKunii aHanus npob
nouBbl

NcecnepoBath XMMUYECKUIA
cocTaB npo6 noyssl

Knaccudmkauua noys no suay u
Ha3HaYeHWI0, UICXOAS U3
XUMUYECKOro CoCTaBa.
NneHTndukauus npodbl NOYBbLI N0 ee
XUMUUYECKOMY COCTaBY, ONUCaHUe
BO3MOXHOCTE ee NPUMEHEHUS.
Tpe60oBaHUsA K KAYeCTBY MOYBbI
Pa3/IMYHOro HasHayeHus. OnucaHue
0C06EHHOCTe UCNOb30BAHMA NOYB
B 3aBMCMMOCTU OT TUMOB, CNOCOOBI
y/Iy4LIeHMA KauecTBa NoYB B

1. Tect no Teme «XUMUYECKUIA
COCTAB HEOPraHUYECKUX U
OPraHUYeCcKnUX yaobpeHuis.

2. 3apaHue «B3aumoceasp
COCTaBa MOYBbI, TUM NOYBLI U £
HA3HAYEHUAY.

3. JlabopaTtopHas paboTa (Ha
BbIGOP):

— 06HapyeHne HeopraHM4YeCcKux
npumeceit B npobax nousbl;

- Onpepenenue pH BogHo

OK 01
0K 02
0K 07
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PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

3aBUCUMOCTM OT HA3HAYEHMS.
06nacTv UCnonb30BaAHUS
OpraHuyeckux ynobpeHuii B
3aBUCUMOCTYM OT KAYECTBEHHOTO
coctaBa. OnucaHue opraHnyecKknx
YA0OPEHUIt U UX NPUMEHEHME B
3aBMCUMOCTM OT COCTABA MOYBLI U ee
Pa3HOBUAHOCTM.

06nacTv Ha3HavyeHus (NpUMeHeHUs)
NOYBbI, UCXOAA U3 KAYECTBEHHOTO U
KONIMYECTBEHHOrO COCTaBa. AHanus
HOPMATMBHOMN LOKyMeHTauuu. Ponb
HEOpraHM4YecKux BeLLecTs B
KauecTBe MUHepabHbIX YA0OPEHWIA,
yayuwmutenen noysbl. CocTas
MUHepaNbHbIX yLoOPeHUii 1 ux
NPUMEHEHME B 3aBUCUMOCTHU OT

COCTaBa No4Bbl U €€ Ppa3HOBUAHOCTH.

B3aumocBA3b cocTaBa yaobpeHUit u
WX BAUSHWUA HA BEreTaTUBHbIE
CBOWCTBA W NJIOAOHOLWEHKE
pacTeHui.

06HapyXeHWe HeopraHM4YeCcKux
npumeceit B npo6ax noysbl.
Onpenenenune pH BOAHOMN BLITAXKKM
NOYBbI, €€ KNCTOTHOCTMU U
WeNoUYHOCTH

BbITAXKM MOYBbI, €8 KUCJOTHOCTU
W WeEeNOYHOCTH
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Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
9.1.5 |WccnepoBaHue 06beKTOB NcecnenoBatbh XMMUYECKUIA Yue6HO-UcCnenoBaTeNbCKUil NPoeKT |YuebHO-UCCNen0BaTENbCKMIA 0K 01
6uocdepsl cocTaB 06bekTOB 6Uochepbl (B 061aCTM MCCNef0BAHNUA 0ObEKTOB |NpOeKT B o6nactu uccnegosaHus |0K 02
Ha NpUMepe NPOAYKTOB 6uocdepsl. 0630p TeM yuebHO- o6bekTOB GUOChepbI. OK 04
MUTAHWUA, BOAbI U MOYBHI UCCNeA0BaATENbCKUX NPOEKTOB. Bo3MOXHbIe TeMbl MPOEKTOB: 0K 07

Anroputm BbINONHEHUA NPOEKTA.
OnpepeneHune npobnembl
nccnenoBaHus. Metofbl noucka,
aHanu3a u 06paboTkn nHbopmayum
0 NPOEKTE B PA3/IMYHbIX UCTOUHUKAX.
060CHOBaHUE aKTYaNbHOCTH.
BbisiBneHue npobnembl
nccnenoBanus. Beibop 06beKToB 1
METOA0B UCCNEA0BaAHNUS.
NocTaHOBKa Lenen u 3apay
nccnepnoanus. Onpefenexue
3TanoB W COCTaB/IEHME MAHA
nccnenoBaHus.

WccnepoBaHue npeioxeHHOro
06bEKTa HA KUCNOTHOCTD,
WENOYHOCTb, XMMUYECKHNIA COCTAB
(3arpsA3HUTENN, MAKPO- U
MUKpo3neMeHTbl). 06paboTka
pe3ynbTaToB uccnenoBaHus. OLeHka
KauecTBa Mccnenyemoro o6bekTa
UCXOAS U3 Pe3yNbTaToB
XMMUYECKOTO aHaNu3a.
OdopmneHune pe3ynbTaToB NPOEKTA B

1. UccnepoBaHue cocTasa
MUHEpanbHOW BOAbI U
pekomeHpauuu no ee
MCNONb30BAHMIO.

2. ViccnepoBanue paspywaroLwero
AENCTBUA NPUPOAHON BOAbI HA
CTPOUTENbHbIE MaTepUansl.

3. CocTtaBneHwe npoekra
LBETHUKA/oropoaa/capa B
3aBUCMMOCTU OT COCTABA
NpoaHasan3MPOBAHHbIX MOYB.

4. CocTaBneHue
c6anaHCUPOBAHHOTO MEHIO HA
AeHb (HEAENI0) B 3aBUCUMOCTU OT
COAEPKaHUA XUMUYECKUX MAKPO
M MUKPO3N1EMEHTOB B MPOAYKTAX
NUTaHUSA.

5. NccnepoBanue KavyecTtsa
NMUTbEBOI BOAbI.

6. MccnepoBanme npob
BOAONPOBOAHOMN BOAbI HA
npeaMeT yCTPaHEHUA KeCTKOCTH.
7. YCTpaHeHMe eCTKOCTU BOAbI B
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Ne Mopynb / Paspen / Tema Pe3ynbrar 06yyeHus CopepxaHue Tembl OueHoyHble meponpuaTus 0K
COOTBETCTBUU C 33[jaHHbIMU CeNbCKOX03ANCTBEHHOM
Tpe6oBaHMAMU. 3aLMUTa NPOEKTA LEATENbHOCTU
Pa3spen 9.2. Uccneposanmne |UHTepnperupoBarb 3awura yuyebHo-
9.2 |1 xumMHUYECKMiA aHanu3 XUMUYECKHUE NPOLECcCHl U UCCnefoBaTeNbCKOro NpoeKTa
06beKTOB TexHoCeps ABNeHua B TexHocpepe
9.2.1|0cHoBbl nabopatopHoii BbINOMHATL NOMHBIA LMKN JlabopaTopHas nocyaa u 1. JlabopaTopHas pa6ota 0K 01
NPaKTUKK B 3KCNEPUMEHTANIbHOTO xumuyeckue peaktusbl. OcHoBHble  [«OCHOBbI 1abopaTopHOii
NPo(ecCcMoHaNbHbIX UCcnenoBaHua C nabopatopHble onepauuu. NPAKTUKUY.
nabopartopusx cobnofeHnem npagun JlabopaTopHoe o60pyaoBaHue. 2. TunoBble pacyeTbl N0 TeMaTHKe
6e3zonacHoro obpaweHus ¢ [TexHuka 6€30MaCHOCTW M NPaBUAA  |3KCNEPUMEHTA.
BelecTBAMU U nabopaTopHbiM (paboTbl (noBeseHMs) B 3. 3apauu Ha BblYUCNEHME
o6opynoBaHuem nabopatopuu. BoinonHeHWe TUNOBLIX |[CPEAHEr0 3HAYEHUS
pacyeToB No TeMaTHKe 3KCNEePUMEHTANbHbIX AAHHBIX,
3KcnepumeHTa (BbIXOA NPOAYKTA NOrpeLHOCTH.
peakLuuu, Macca HaBecku, 06bem 4. NpepcTaBneHue pesynbTaTtoB
pactBoputens). 06paboTka AaHHbIX, |3KCMEepUMEHTa B Pa3ainyHOMi
aHanu3 u oLeHKa Ux JOCTOBepHOCTU |thopme (Tabnuua, rpaduk, oTuer,
(BbluMCNEHME CPEeHEro 3HAYEHNUA  |BOKNAA, Npe3eHTaLms)
3KCNEPUMEHTANbHbIX AAHHBIX,
norpewHocTu). Npeacrasnexue B
pasnuyHON Gopme pe3ynbTaTos
3KcnepumeHTa (Tabnuua, rpaduk,
0TYeT, AOKNAL, Npe3eHTauus)
9.2.2 |XumMnyeckuii aHanus npob NccnepoBatbh XMMUYECKUA Ha3zHayeHue TexHMYeCcKoM Bobl. 1. 3agaum Ha onpegeneHue 0K 01
TEXHUYECKOWN BOAbI coCTaB Npo6 TeXHUYECKOW Tpe60oBaHMA K TEXHUYECKOW BOAE NO [METANNOB, HEOPraHUYECKUX 0K 02
BOAbI rpynnam notpebneHus. Kauectso AHWOHOB U OPraHUYeCKuxX 0K 07
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OueHoYHble meponpuATUS

0K

TEXHUYECKOW BOJbl Pa3HbiX BUAOB.
XUMUYECKUIA aHaNU3 K
NPOU3BOACTBEHHbIA KOHTPOb
COCTaBa TEXHUYECKOM BOAbI.
CylWwHOCTb METOZA TUTPOBAHMA.
AHaNM3 TeXHUYeCKoM BOAbI Ha
ECTKOCTb M ipyrue noKasarenu.
KUCNOTHOCTb M WeNno4YHOCTb BOAHI.
OnpepeneHwue obwei u cBo60AHOM
WeNoYHOCTU (KUCNOTHOCTM)
MEeTOAOM TUTPOBAHMA. pH cpeabl u
MeToAbl ee onpeaeneHuns. ecTKoCTb
BOAbI U METObI ee onpefeneHus.
Cnoco6bl BbIPAXEHMA KOHLEHTPALUK
pacTBOPOB: MACCOBAsA [0/
PAaCTBOPEHHOTO BELLECTBA, MOAAPHASA
U MONANBHAA KOHUEHTpauuu. Tutp
pacTBopa. Pacyer KOHUEeHTpaLuui
3arpA3HAIOLMX BELLECTB U UX
CPaBHEHMWE C NpefenbHo
A0NYCTUMbIMU KOHLEHTPALMAMM
(NAK).

WccnepoBaHue xMumMmyecKoro
cocTtaBa npo6 Boapl. Onpeaenexue
XJOPUAO0B METOLOM TUTPOBAHMSA B
TexHuueckom soge. Onpegenexve
XN0PUA-UOHOB METOAOM

BELLECTB B TEXHWYECKOW BOfE
Pa3HOT0 HA3HAYeHMUS.

2. [paKTUKO-0pUEHTUPOBAHHbIE
TEOpeTUYECKME 3a[laHuA Ha
COCTaB BOAbI U CNOCOObI
BbIPaXKEHUSA KOHLEHTPALKI 1
nepecyeT KoHUEeHTpaumii (¢
MCMOAb30BAHMEM HOPMATUBHbIX
AOKYMEHTOB).

3. 3apaHue «XMMUYECKUIN COCTaB
TEXHUYECKOW BOJbI, TUT BOAbI U
cnocobbl ee npuMeHeHMs» (c
MCMOAb30BAHMEM HOPMATUBHBbIX
LAOKYMEHTOB)-

4. JlabopatopHas pa6ota (Ha
BbIGOP):

- OnpepeneHue xnopuaos
METOAO0M TUTPOBAHUSA B
TeXHUYeCKon BoJe;

— OnpepeneHue ¥ecTkoCTH
TEXHUYECKOW BOAbI METOAOM
TUTPOBAHWSA
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

apreHToMeTpuUm ¢ GUKCUPOBAHUEM
KOHLA TUTpoBaHUs no metoay Mopa
(ocapuTenbHoe TUTPOBAHME).
OnpepeneHne XecTKoCTH
TEXHUYECKOW BOAbl METOAOM
TUTPOBAHMS.
KomnnekcoHomMeTpuyeckoe
onpeaeneHne KecTkocTu (CyMmbl
WOHOB KaNbLuUs U MAarHus) B cpefe
aMMOHUIHO-aMMMUAYHOTO GydepHoro
pacteopa (pH 9-10) no
o6pa3oBaHuio C TpunoHom b
ManoAUCCOLMUPOBAHHBIX
KOMMIEKCHbIX COeANHEeHNI

9.2.3

XUMUYECKUIA KOHTPOSb
KayecTea BO3[yxa

WUccneposatb coaepiaHue
YrnekKncnoro ra3a B Bo3pyxe

XUMUYECKMI COCTaB aTMOC(EPHOTro
BO3/yXa, BO3[lyXa paboyeil 30Hbl.
BpenHble BelWweCcTBa U NpUMECH B
BO3[YXE XUNbIX NOMELLEHWIA, B
BO3Ayxe paboueit 30Hbl.
HopmaTuBHbIE JOKYMEHTbI.
[locnepcTBuA BO3AENCTBUA BICOKOM
KOHLLeHTPAL MU yraeK1cnoro rasa Ha
OpraHu3sm yenoBeka. MeponpuaTtus
MO CHUKEHWUIO YPOBHSA
3arpA3HEHHOCTM BO3AyXa
uccnegyemon KoMHarel.
[MrMeHnYecKas oLeHKa CTeneHu

1. Tect no Teme «XMMUYECKUI
COCTaB aTMOC(HEPHOTo BO3yXa U
BO3/yXa pabouyeil 30HbI».

2. [paKTUKO-0pPUEHTUPOBAHHbIE
3a/1aHNA Ha XMMUYECKUIA aHANMU3
COCTaBa BO3fyxa.

3. JlabopaTopHas pa6oTa
«0npeneneHune copepaHus
YINEKUCNOro rasa B BO3ayxe
NOMELEHUS IKCNPECC-METOA0M»

0K 01
0K 02
0K 07
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

3arpsA3HeHuna BO3yxa NoMeLeHNUs
Ha OCHOBE COMOCTAB/IEHMA
KOHLEHTpaLMM AMOKCMAA yrnepoaa ¢
COOTBETCTBYIOLWMM TMTUEHNYECKUM
HOPMAaTMBOM,

WccnepoBanue npob Bo3gyxa
paboueit 30Hbl. OnpepeneHue
COAEPKaHUA yrNeKUCnoro rasa B
BO3/[yXe NOMELUEHMA IKCIpecc-
metoaom. CocTaBneHne ypaBHeHus
XUMUYECKON peakuuu, nexallein B
0CHOBE [IaHHOT0 MCCNe0BaHUs.
WHTepnpeTaumsa pe3ynsbTaTtos
3KCNepUMeHTa.

9.2.4

XuMuyeckuii aHanms npob
MaTEpPUANOB CTPOUTENBHO-
peCTaBpaLMOHHOM
LEeATeNbHOCTU U AU3aMHA

Wccneposate npobel
MaTepuanos CTPOUTENbHO-
pecTaBpaLUOHHOM
AEATeNbHOCTU U AM3aiHa

Knaccudpukaumna matepuanos,
UCNONb3YEMbIX B CTPOUTENbHO-
peCcTaBpaLUOHHON AeATENLHOCTM NO
COCTaBY, UX HA3HAYEHUE U
npUMeHeHne. XMMUYeCKUM aHanu3
MaTEpPUaNOoB CTPOUTENLHO-
peCcTaBpaLUOHHON AeATENLHOCTU U
OM3aiiHA. XUMUYECKUIA COCTaB
MUTMEHTOB, KPACUTENEW, BAXYLLMX
cmecei, 0COBEHHOCTU UX CBOWCTB M
NpUMeHEeHUa B NpodeccUoHaNbHOM
peAarenbHocTu. Bewectsa,
MCNOMb3yeMble B KAUeCTBe

1. NpaKTUKO-OpUEHTUPOBAHHbBIE
3aflaH1A N0 XUMUYECKOMY
aHanu3y npob matepuanos
CTPOMTENbHO-PECTABPALMOHHOIA
LEeATeNbHOCTU U AU3anHa.

2. JlabopaTopHas pa6ota (Ha
BbIGOP):

— W3roTtoBneHue kpacok (nopbop
MUIMEHTOB W CBA3bIBAIOLLMX
BellecTs);

- WiccnepoBaHue CBOMCTB
BANKYLIMX BEWECTB HA NpUMepe
runca

0K 01
0K 02
0K 07
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

MUIMEHTOB U CBA3YIOLLMUX
marepuanos. Victopnyeckas
cnpaska. CoBpemeHHble maTepuansl.
KaueCTBEHHbIN U KOMMYECTBEHHDbIN
cocTtaB npo6 maTepuanos
CTPOUTE/IbHO-PECTABPALMOHHOW
LeATeNbHOCTM U An3anHa.
Knaccudukauma Kpacok no
VKPbIBUCTOCTH, MPO3PAYHOCTH B
3aBUCMMOCTM OT UCNOJIb3YEMbIX
MUITMEHTOB U CBA3YIOLLMX BELLECTB.
OnpepeneHue cocTaBa Kpacok Ha
COflepKaHume MUKPO
MaKpo3nemeHToB. MccneposaHue
MaTepuanoB CTPOUTENIbHO-
PeCTaBPALUOHHON AEATENLHOCTU U
AU3aiHa. M3roToBneHune Kpacok
(nof6oOp NUrMEHTOB M CBA3bIBAOLIUX
Bewect). NccnepoBanue
NPUPOAHbBIX MUHEPANOB, NONYYEHNE
MUIMEHTOB MYTEM XUMMUYECKUX
peakuuii, onpefenerune CBA3YIOLLMUX
matepuanos. MHTepnpetaums
pe3ynbTaTOB B BUAE CPABHEHUSA
VKPbIBUCTOCTU M NPO3PaYHOCTU
MONIYYEHHbIX KPACOK NyTeM
HaHeCeHWUs UX Ha AUCT Bymaru.
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

WccnepoBaHue CBOMCTB BAXYLUMX
BELLECTB Ha NpUMepe rmnca.
OnpepeneHune cKOpocTu
CXBATbIBAHWA MPUPOJHOTO U
CTPOUTENbHOTO runca. PakTopel,
yCKOopAKLlWMe 1 3amegnsome
CXBaTblBAHWE NPUPOAHOTO runca.
[MncoBoe TeCTo, TemMnepaTypa ero
3acTbiBaHKUA. CpaBHEHME CKOPOCTU
CXBATbIBAHWA NPUPOJHOTO U
CTPOUTENIbHOIO TUNCa, ONpeaeneHune
(haKTOpOB, BAUAKLIMX HA CKOPOCTb
CXBaTbIBAHUA CTPOUTENIBHOTO TUNCa,
onpepesnieHne TemnepaTyps
3aCTbIBAHWUA TMNCOBOIO TeCTa

9.2.5

WccnepnoBaHue 06beKTOB
TexHocdepsl

WUccnepoBatb XMMUYECKUIA
COCTaB 0OBLEKTOB TeXHOCHEpH
Ha NpUMepe TeXHUYECKoM
BOAbI U MATEPMANOB
CTPOUTENbHO-
pecTaBpaLUOHHOM
AEATENBHOCTU U AW3aMHA

YuebHo-ncCnenoBaTenbCKUid NPOEKT
B 06nacTu uccnenoBaHUs 06LEKTOB
TexHochepbl. 0630p Tem yyebHO-
nccnenoBaTeNbCKUX NPOEKTOB.
AnropuTm BbINOMHEHWUA NPOEKTA.
OnpepeneHue npobaemsl
nccnepoBaHus. Metofbl noucka,
aHanu3a u 06paboTkn nHbopmayum
0 NPOEKTE B PA3/IMYHBIX UCTOYHMKAX.
060CHOBaHUE aKTYaNbHOCTH.
BbisiBneHue npobnembl
nccneposanus. Boi6op 06bekToB U

YuebHO-MCCNenoBaTeNbCK Uil
NPOEKT B 06/1aCTW UCCNeaoBaHMs
06beKTOB TEXHOCHEPHI.
BO3MOXHble TeMbl MPOEKTOB:
1. KoHTponb KayecTea
TEXHUYECKOW BOAbI PAa3HbIX
BUAOB B COOTBETCTBUM C
metogukamm no MOCT.

2. Co3paHue feKkopaTuBHOM
WTYKATYPKMU.

3. [UrmeHTHl B U3aennusx u3
cTekna.

OK 01
0K 02
OK 04
0K 07
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Mopynb / Paspen / Tema

PesynbTtat 06yyeHus

CopepxaHue Tembl

OueHoYHble meponpuATUS

0K

METOf0B UCCNe0BaHUS.
[MocTaHOBKA Lenei n 3agay
nccneposanus. OnpepeneHue
NPOAYKTA UCCNEA0BAHUS.
OnpepeneHwve 3TanoB U COCTaBNeHUE
nnaHa uccnefoBaHus.
WccnepnoBaHue npepsioXKeHHOTo
06bEeKTa Ha KUCIOTHOCTb,
WeNOYHOCTb, XMMUYECKUIA COCTAB
(3arpsA3HUTENN, MAKPO- U
MUKpo3neMeHTbl). 06paboTka
pe3ynbTaToB uccnenoBaHus. OueHka
KauecTBa Mccnenyemoro obbekTa
NCXonsA U3 pe3ynbTaToB
XUMWUYECKOTO0 aHanu3a.

Ot opmneHune pe3ynbTaToB NPOEKTA B
COOTBETCTBUU C 334aHHbIMMU
TpeboBaHUAMU. 3alKUTa NPOEKTA

4. ViccnepoBaHme paspyLiatoLwero
AEWACTBMA BOAbI HA CTPOUTENbHbBIE
MaTepuansl.

5. OueHKa cocTosHMA BO3ayXa
paboueil 30HbI cneymanucTa
(TexHonora, ctpoutens U T.N., C
yyeToM 06/1aCTH
npodeccuoHanbHom
AEATENIbHOCTU) B COOTBETCTBUM C
HOPMATUBHbIMU JOKYMEHTAMU
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MpunoxeHue 2
MnaHupyeMble pe3ynbTaThl 0CBOeHUA 0bueobpasoBatenbHoi aucumnauHbl B cooteetcTeuu ¢ ®rOC CMO u Ha ocHoBe OTOC

Kon u HaumeHoBaHue
dhopmupyembix
KoMneTeHuu i

"HaHMpyeMbIe pe3yibTaTbl 0CBOEHUA AUCLUHUIUINHDI

06uwme’

AucyunnuHapHsie®

OK 01. Beibupatb
cnocobbl peleHus
3afay
npohecCcMoHanbHoi
[EATENbHOCTH
NPUMEHUTENBHO K
PasfNYHbIM
KOHTEKCTaM

B yactu Tpya0BOro BoCcnUTaHus:

- TOTOBHOCTb K TPYAY, OCO3HaHWe LEHHOCTU MacTepCTBa,
TpyAonobue;

- TOTOBHOCTb K AKTUBHOW [E€ATENbHOCTU TEXHONOTUYECKOW M
COLMANbHOM HANPaBNEHHOCTHM, CNOCOGHOCTb WMHULMUPOBATS,

NNaHUPOBaTb M CAaMOCTOSTENIbHO  BLIMOJIHATb  TaKyio
[EATENbHOCTb;
- WHTEpeC K pas3fuyHbiM  cdepam  nNpodeccuoHaNbHOI
[EATENbHOCTH,

OBnapeHne yHUBEPCANbHLIMM y4eOHbIMM MO3HABATE/IbHLIMU
NeNCTBUAMMU:

a) 6a3oBble noOrMYecKkue AenCTBUA:

- camocToATeNbHO  (hOPMyNMpoBaTh W
npo6nemy, paccMaTpuUBaTh ee BCECTOPOHHE;
- YCTAaHaBNMBATb CYLIECTBEHHbIA NMPU3HAK UAM OCHOBAHMA Ans
CpaBHeHMsA, kKnaccudurkauum u 06061eHus;

- onpefenAatb UEeNM [esTeNbHOCTM, 3a4aBaTb NapameTpbl M
KPUTEPUM UX AOCTUHEHUSA;

dKTyaNn3npoBaTb

- BJIAAETb CUCTEMOM XMMWYECKUX 3HAHWIA, KOTOpas
BK/IOYaeT: OCHOBOMONAralowmue noHATUA (XMMWUYeCKuit
3NIEMEHT, aTOM, 3NeKTPOHHas obonoyka atoma, s-, p-, d-
3NEKTPOHHbIE  OpOMTanu  aToMOB, WMOH, MOJEKYNa,
BANIEHTHOCT, 3IEKTPOOTPULATENBHOCT, CTeNeHb
OKWUCNEHNS, XMMUYECKas CBA3b, MOJb, MOJAPHAA Macca,
MONAPHBIA 0OBEM, YrNepOAHbIiA CKeneT, hYHKLMOHANbHASA
rpynna, pagukan, U3oMepus, U30Mepbl, FOMONOTrMYECKUi
pAf,  rOMONOTrW,  YrNEBOAOPOAb,  KUCIOpOA- W
a3oTcofiepalyme coefMHeHUs, BMONOrNYeCKU aKTUBHbIE
BelecTBa (YrneBonbl, Xupbl, 6€nKu), MOHOMEp, NOAUMEp,
CTPYKTYPHOE 3BEHO, BbICOKOMOJNIEKYNAPHblE COEMHEHNUS,
KPUCTANMYECKAsA PELIETKA, TUMbl XMMUYECKUX peaKLuii
(OKMCNUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- "
3HAOTEPMUYECKME, PeaKLun MOHHOro 06MeHa), pacTeop,
3NEKTPONUTBl,  HE3NEKTPONUTBI,  3NEKTPOAUTUYECKAS
AMCCOLMALNA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKON PeakLumn, XMMUYECKOE PABHOBECUE), TEOPUN
W 3aKOHbI (TEOPUA XUMUYECKOTO CTPOEHMSA OPraHNYecKnx

¥ YKasblBalOTCA TMYHOCTHbIE U MeTanpeameTHble pesynsTatel M3 PrOC COO0 (B nocnegHei pegakumuun ot 12.08.2022) B oTraarofibHoit hopme, opmupyemsie oblieobpasosaresibHOi

ANCLMNINHON

4 AncumnauHapHele (NpefMeTHble) pesybTaTbl YKa3bIBAIOTCSA B COOTBETCTBUMU ¢ METOAUKOM NpenofaBaHus QUCLUMINHbI
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- BbIABAATb  3aKOHOMEPHOCTU U
paccMaTpMBAEMbIX ABNEHUAX;

- BHOCUTb  KOPPEKTUBbl B
COOTBETCTBME  PE3Y/IbTaTOB
NOCNeACTBUIA OeATENbHOCTH;

- Pa3BMBATb KPEATUBHOE MbILIEHWE NPU PELIEHNUU KUIHEHHbIX
npo6nem

6) 6a30Bble UCCEe0BATENIbCKUE AEHCTBUA:

- BNafleTb HaBblKaMu y4eOHO-UCCNeN0BaATENbCKON U NPOEKTHOIA
AEeATeNbHOCTM, HaBbIKAMU pa3pelleHns Npobaem;

- BbIABAATb NPUUYUHHO-CNEACTBEHHbIE CBA3W U aKTyaNU3UpOBaTh
3a/1ayy, BbIABMIaTb rUNOTe3y ee pelleHus, HaXOANTb apryMeHTbI
AN A0Ka3aTeNbCTBA CBOWX YTBEPXKAEHUM, 3a1aBaTb NapamMeTpsl
W KPUTEPUU peLleHus;

- aHanM3MpoBaTb MONYYEHHble B XOME PEWEHUs 3aaaum
pe3ynbTaThl, KPUTUYECKW OLEHMBAaTb WX [OCTOBEPHOCTb,
NPOrHO3WPOBATb M3MEHEHUE B HOBbIX YCOBUSX;

- YMeTb NepeHOCUTb 3HAHUA B NO3HABATENbHYIO U NPAKTUYECKYIO
00NaCTU XU3HEAEATENbHOCTH;

- yMeTb WHTErpupoBaTb 3HAHWUS M3 Pa3HbIX NpeaMETHbIX
obnacreit;

- BbIABUTATb HOBblE MAeW, Npenaratb OPUrMHaNbHbIE MOAXOAbI
W pelleHus;

- CMOCOBHOCTb UX UCMOb30BAHMA B NO3HABATEbHOM U
COLMaNbHOM NpaKTUKe

npoTMBOpeYMs B

DeATeENbHOCTD,
uenam, OLEeHUBAaTb

OLEeHMBATbL
pUCKM

Bewects A.M. byTnepoBa, Teopus 31EKTPOSUTUYECKON
auccoumauuu, nepuogudeckmnin 3akoH [1.. Menpeneesa,

33aKOH COXpaHeHUs Maccel), 3aKOHOMEPHOCTH,
CUMBOSIMYECKUN  A3bIK  XUMUK,  (PAKTONOTUYECKME
CBeJleHUs 0 CBOWCTBAX, COCTaBe, MNONYYEHUU W
6e3onacHoOM MCNoNb30BAHUM BAXKHEMNLINX

HEOPraHWYECKMX U OPraHMYecKUx BeLECTB B ObITy U
NPAKTUYECKOW AeATENbHOCTU YeN0BEKA;

- YMETb BbIABATb XaPAKTEPHbIE MPU3HAKM U B3aMMOCBSA3b
M3YYEHHbIX MNOHATUN, MPUMEHATbH COOTBETCTBYlOLLME
MOHATUA MpPU  ONUCAHUM  CTPOEHMA W CBOUCTB
HEOPraHWYECKUX W  OPraHUYEeCKUX BeleCTB W UX
NpeBpaleHnin; BbIABAATL B3AUMOCBA3b  XUMMUYECKUX
3HAHWIA C MNOHATUAMM U NPEACTaBAEHUAMU  [APYTUX
€CTEeCTBEHHOHAYYHbIX MPEAMETOB;

- yYMeTb MCNONb30BATb HAUMEHOBAHUA XUMUYECKUX
COEAVHEHUN MEeXAYHAPOAHOro CO0K3a TeOPeTUYECKOh U
NPUKNAOHON  XUMUM U TPUBUANbHBLIE  HA3BAHUA
BAHENWUX BewecTB (3TWAEH, aueTuneH, TrAULEpUH,
teHon, Qopmanbaerna, YKCYCHas KUCNOTA, TAWULMH,
YFapHbINA ra3, yrNeKUCablil ra3, aMMUaK, ralieHasn u3BecTb,
HeralweHas 13BecTb, IUTbEBAA COAA U APYIUX), COCTABAATD
(opMynbl HEOPraHWYECKUX W OPraHUYeCKUX BELLECTB,
YPABHEHUS XUMUYECKUX PeaKuUid, 06bACHATb UX CMbICA;
NOATBEPXAATb XapAaKTEpPHble XMMUYECKME CBOWCTBA
BELECTB  COOTBETCTBYIOLWMMMU  IKCNEPUMEHTAMU U
3aNUCAMMU YPABHEHUA XUMUYECKUX peaKLnia;

- yYMeTb YCTAHABAMBATL MNPUHALNEKHOCTb W3YYEHHbIX
HEOPraHWYeCKUX M OpraHUYecKuMx  Bewects K
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onpeAeneHHbIM  Knaccam U rpynnam  CoefuHeHui,
XapaKTepu30BaTb WX COCTAB W BaHeiWwuWe CBOMCTBA;
onpefenaTb BuAbl XMMUYECKUX CBA3ei (KOBANEHTHas,
MOHHasA, MeTanunyeckas, BOAOPOAHASA), TMNbI
KPUCTaNNIMYECKUX peLeToK BelwecTB; Knaccupuumposats
XMMUYECKMUe peakuum;

- copmupoBaTb NpeAcCTaBAEHMA: O MaTepUaANbHOM
eAWHCTBE MUP3, 3aKOHOMEPHOCTAX W MNO3HABAEMOCTM
ABNEHWI NPUPOADI; O MECTE U 3HAYEHUU XUMUMN B CUCTEME
eCTECTBEHHbIX HAyK W ee ponu B obecneyeHuu
yCTOMYMBOrO Pa3BUTUA YeNOBEYeCTBA: B  peLeHUu
npobnemM 3KONOTMYECKON, IHEPreTUYecKoi M nuweBom
6€30MacHOCTH, B PAa3BUTUM MeAULMHbI, CO3AAHUM HOBbIX
MaTEpMaNoB, HOBbIX UCTOYHUKOB 3HEPrUM, B 06ecneyeHum
paLUMOoHaNbHOro NPUPOAON0Nb30BAHUA, B POPMUPOBAHUK
MUPOBO33PEHUA U 0BLel KyNnbTypbl YeNoBeKa, a TaKxe
3KONOrMYECKN O0BOCHOBAHHOFO OTHOLWEHWA K CBOEMy
340POBbI0 U NPUPOSHON Cpefe;

- BNAJeTb CUCTEMOM XUMUYECKUX 3HAHUK, KOTOpas
BKJIKOYAET: OCHOBONOArAOLLUE NOHATUA (BONOAHUTENBHO
K cucTeme nOHATMIA 6a30BOr0 YPOBHA) - W30TOMbI,
OCHOBHOE W  BO3BYXAEHHOE  COCTOSHME  aTOMa,
rnépuan3aums aToMHblx opbuTanei, xumuyeckas ceasp ("
G "y "" kpaTHble CBA3M), MONAPHAA KOHLEHTpALUS,
CTPYKTYpHas  ¢opmyna,  u3omepus  (CTPYKTypHas,
reomMeTpuyeckas (uMc-TpaHc-uszomepus), TMNbI
XMMUYECKUX PeakLmnii (romo- u reTeporeHHble, obpaTumble
M HeobpaTumble), pacTBOpbl (MCTUHHbIE, LUCNEPCHblE
CUCTEMbI), KPUCTANIOTMAPATDI, CTENEHb AUCCOLMALMY,
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3NEKTPONN3, KPEKUHT, PUPOPMUHT); TEOPUMU W 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHYECKME 3HAHUS, ieXallmue
B OCHOBE MOHMMAHUA NPUYMHHOCTU M CUCTEMHOCTM
XUMUYECKUX ABNEHWUW, COBPEMEHHbIE NpefCTaBNeHUA 0
CTPOEHUM BEIEeCTBA HA ATOMHOM, MOJIEKYIAPHOM WU
HAAMONEKYNAPHOM  YPOBHAX;  NpPeACTaBleHMA 0O
MeXaHU3MaX XMMUYECKUX peaKkLui, TEpMOAUHAMUYECKUX
M KMHETMYECKMX 3aKOHOMEPHOCTAX WX NpOTeKaHus, o
XMMUYECKOM  PAaBHOBECUM,  AMCNEPCHbIX  CUCTEMAX,
(akTonornyeckme CBefeHUA 0O CBOWCTBAX, COCTaBe,
nosydeHMn U 6e30MACHOM WCMOb30BAHUM BAXKHENILINX
HEOPraHWYEeCKUX UM OPraHMYecKUx BELECTB B ObITy U
NPaKTUYECKOW JeATENbHOCTU YeN0BEKa; 06LWMX HAYYHBIX
NPUMHLMNAX XUMUYECKOTO npou3BoacTBa (Ha npumepe
NPOU3BOACTBA CEPHOW KWUCNOTbl, AMMMWAKA, METAHONa,
nepepaboTku HedTH);

- YMETb NPOBOAUTbL PACUETHI NO XMMUYECKUM (POpMYyNaM u
YPAaBHEHUAM XUMUYECKUX peaKuuil C MCNOAb30BAHUEM
(hur3nyeckunx BennumuH (Maccol, o6bema razos, KOINYECTBa
BELLECTBA), XapaKTepU3yoLLnX BeLecTea C
KONIMYECTBEHHON CTOPOHbI: PACcyeTbl N0 HAXOXAEHWI0
XUMWUYECKON  opMynbl  BeWeCcTBa; PACYeTbl  MACCh
(06bema, KoNMYeCTBa BELLECTBA) NPOAYKTA PeaKLum, eciu
OAHO W3 WUCXOAHBIX BELeCTB AAHO B BUAE PacTBopa C
onpeaeneHHoONn  MAaccoBOWM  [ofie  PAacTBOPEHHOro
BELLECTBA UM AAHO B U306bITKE (MMEeT NPUMECH); pacyeTbl
MaccoBOi uAM 06bLEMHOW [OAM  BbIXOAA NPOAYKTA
peakuuu; pacdetbl TennoBoro 3ddekra peaxuuin,
06bEMHbIX OTHOLWEHWUI ra30B;
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- YMETb BbISBAATH XapaKTEPHbIE NPU3HAKU U B3aUMOCBSA3b
W3y4YEHHbIX MOHATUA, NPUMEHATb COOTBETCTBYIOLME
MOHATUS  NpPU  ONUCAHUM  CTPOEHMA U CBOWCTB
HEOPraHMYeCKUX U  OPraHMYeCKMX BEWECTB W  UX
NpeBpalieHuil; BbIABAATL B3aMMOCBSA3b  XUMUYECKUX
3HAHUA C NOHATUAMM U NPEACTABAEHUAMU [PYrUX
npeameToB ans 6o0see OCO3HAHHOTO MOHUMAHUA W
0ODbACHEHUS CYyWHOCTU MATEPUANbHOTO €AMHCTBA MMUPa;
MCMONb30BATb CUCTEMHBIE XWUMUYECKME 3HAHMA  ans
0ObACHEHMS M MPOTHO3MPOBAHUA ABAEHUNA, UMEIOLMX
€CTEeCTBEHHOHAYUYHYI NpUpoy;

- yMeTb MCNO0/Ab30BaTb HAUMEHOBAHUA XMUMUUYECKUX
COEAMHEHMI MEXAYHAPOLHOr0 COK3a TEOPETUYECKOi M
NPUKNAAHON XUMWUU M TPUBMANbHbIE HA3BAHWA BEILECTB,
OTHOCAWMXCA K W3Y4YEHHbIM KIAcCaMm OPraHUYyeckux w
HeopraHUYecKux COEANHEHWIA; MCNONb30BATh
XUMUYECKYIO CUMBOSIMKY [Af  COCTAaBAeHUA popmyn
HEOPraHUYECKUX BELLECTB, MONEKYNAPHbIX U CTPYKTYPHbIX
(pa3BepHYTbIX, COKPAILEHHbIX U CKENETHbIX) (hopMyn
OPTraHUYECKUX  BeLlecTB;  COCTABAATb  YPaBHEHUA
XMMUYECKUX PEAKUMA U  PaACKpbIBaTb WX CYLHOCTb:
OKUCIUTENIbHO-BOCCTAHOBUTENbHbIX peaKLuii
NOCPeACTBOM COCTABAEHUS 3NEKTPOHHOr0 6anaHca 3Tux
peakuuii; peakuuit MOHHOTO 06MeHa nyTeM COCTaBAEHUS
X MOSTHBIX U COKPALLEHHbIX MOHHBIX YPABHEHWIA; peaKLuit
rMApoNM3a, peakuuii  KomniekcoobpazoeaHus  (Ha
npuMepe TUAPOKCOKOMMIEKCOB LUMHKA W aNlOMUHMA);
NOATBEPHAATb XapaKTEpHble XMMUYECKME CBOMCTBA
BEUECTB  COOTBETCTBYIOIIMMKM  IKCMEPUMEHTAMU U
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3aNUCAMU YPAaBHEHUIN XUMUYECKNX PeaKLmnis;

- yMeTb  KnaccuduuupoBaTb  HEOpraHuyeckue u
OpraHuyeckuMe BeIEeCTBA W XUMUYECKME  peakuuu,
CaMOCTOATENbHO BbIOMPATb OCHOBAHWUSA U KPUTEPUU [
KnaccuduKaumm M3y4aembiXx XUMMUYECKUX OODBEKTOB;
XapaKTepu30oBaTb COCTAB M  BaXHeMwWue CBOWCTBA
BELWeCTB, NPUHAANEXKALMUX K ONpefieNIeHHbIM Knaccam u
rpynnam coeguHeHuWin (NpocTble BeLWecTBa, OKCUABI,
TMAPOKCMABI, CONKU; YrNeBOAOPOAbl, NpOCTbie 3Pupsl,
cnupTel, (EHONbI, aAnbaeruAabl, KETOHbl, KAapOOHOBbIE
KUCOTbI, CNOXHble 3(UPbI, XWUPbI, YINEBOAb, AMUHbI,
AMUHOKMUCNOTLI, 6NKK); NPUMEHATb 3HAHMA O COCTABE WU
CBOMCTBAX BELWECTB 1A 3KCMEPUMEHTANbHOW MPOBEPKU
rMnoTe3 OTHOCUTEeNbHO 3aKOHOMEPHOCTel npoTeKaHus
XUMUYECKUX PeaKL Mt U MPOTHO3MPOBAHWSA BO3MOXHOCTE
WX OCYLLECTBIIEHUA;

- yMeTb MNOATBEPWAATb HA KOHKPETHbIX npumepax
XapaKTep 33aBUCUMOCTU PEAKLMOHHOA  CnocobHOCTU
OpPraHWUyYecKkux COeAMHEHWW OT KpaTHOCTM W Tuna
KosaneHTHoi ceasn ("T " u ""), B3aMMHOrO BAMAHMA
aTOMOB W Tpynn aTtOMOB B MOJEKyNax; a Takke OT
0COBEHHOCTEH peanu3auuu  pasfinyHbIX MeXaHU3MOB
NPOTEKAHUA PeakLUui;

- YMeTb XapaKTepn30BaTb 3IEKTPOHHOE CTPOEHUE aTOMOB
(B OCHOBHOM M BO30OVXLEHHOM COCTOSIHUM) WM WOHOB
XUMUYECKUX 3nemeHToB 1 - 4 nepuogos lepuoaunyeckoi
cuctemsl O,  MeHpeneeBa M UX  BANEHTHbIE
BO3MOXHOCTM, WMCNonb3ys noHatua "s", "p", "d-
371eKTPOHHbIE"  0pOUTanW, 3HEepreTuyeckue YpPoOBHM;
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0OBACHATb  3aKOHOMEPHOCTM  W3MEHEHUs  CBOWCTB
XUMWUYECKUX 3NEMEHTOB M 06pa3yeMblX UMW COEANHEHWI
no nepuoaam u rpynnam

0K 02. Ucnonb3oBathb
COBPEMEHHbIe
CpefCTBa NOMCKA,
aHanu3a u
MHTEpNpeTaLmm
nHbopmauum u
MH(OPMALMUOHHbIE
TEXHONOTWUM ANs
BbINOJIHEHMA 3334
npodeccuoHanbHom
LEATENbHOCTU

B 06nacTu yeHHOCTU Hay4yHOTO NO3HAHMUA:

- C(hOpMMPOBAHHOCTb MWUPOBO33pPEHUSA, COOTBETCTBYIOLIETrO
COBPEMEHHOMY YPOBHK Pa3BUTUA HAyKM W 0OLECTBEHHOM
NPaKTUKKU, OCHOBAHHOTO Ha iManore KyabTyp, CNoCOBCTBYIOWErO
0CO3HAHMIO CBOEr0 MECTa B NOJIMKYALTYPHOM MUDE;

- COBEPLUEHCTBOBAHME A3bIKOBOW U YNTATENLCKON KyNbTypbl KaK
CPeACTBA B3aMMOAEWCTBUA MEXAY IIOABMU M NO3HAHUA MUPA;

- 0CO3HAaHME LEHHOCTM HAy4yHON [eATENbHOCTU, FOTOBHOCTb
OCYLLECTBAATL MPOEKTHYIO U UCCNEA0BATENLCKYIO AEATENbHOCTD
WHAWBUAYANLHO U B rpynne;

OBnapgeHue yHUBEPCANIbHbIMU Yy4eOHLIMU NMO3HABATEJIbHLIMM
NeACTBUAMU:

B) pabota c undopmaumeir:

- BIAfETb HaBbIKAMW NONYYEHUA UHPOPMALMM U3 UCTOYHUKOB
Pa3HbIX TUMOB, CAMOCTOATENbHO OCYWECTBAATL MOUCK, aHANU3,
CUCTEMATU3ALUID U MHTEpPNpeTaLu UHHOPMALUKU PA3TUYHbBIX
BUAOB U (DOPM NPEACTABNEHUSA;

- C03[aBaTb TEKCTbl B PA3NMuHbIX (OPMATAX C YYETOM
Ha3HAYeHUs WH(OpPMAUMU UM LENeBor ayauTopuu, BbibUpas
ONTUMANbHYI0 POpPMY NPEACTABAEHUA U BU3yaNU3aLnum;

- OLEHMBATb AOCTOBEPHOCTb, NErMTUMHOCTb MH(OPMALUKM, ee
COOTBETCTBME NPABOBLIM U MOPANbHO-3TUYECKUM HOPMAM;

- MCNoNb30BaTh cpeacTea MH(OPMALMOHHBIX "
KOMMYHUKALMOHHbIX TEXHONOTUA B PEWEHUU KOTHUTUBHBIX,
KOMMYHWKATUBHbIX M OPraHM3aLMOHHbIX 33fa4 C cobntoaeHNeM
Tpe6oBaHWIt 3IProOHOMUKM, TEXHUKWM 6GE30MACHOCTU, TUTUEHDI,

- yMeTb MNJAHWMPOBATb U  BbLINOAHATD  XUMUYECKMIA
3KCNEPUMEHT (NPeBPALLEHNUs OPraHMYeCKUX BELeCTB Npu
HarpeBaHUM, NOJIlyYeHMe 3TUEHA U U3YyUYeHMe ero CBOIICTB,
KaueCTBeHHble peakuuMW Ha anbperupbl, Kpaxman,
VKCYCHYIO  KUCOTY;  AeHaTypauus  6enkos  npu
HarpeBaHUW, LBETHble peakuum O6enkoB; NPOBOAUTD
peakuum WoHHOro oOMeHa, onpefenstb Cpefy BOLHbIX
pacTBOPOB, KAueCTBEHHble peakuuum Ha  cynbdart-,
KapboHaT- U XNOpUA-aHUOHbI, HA KATUOH AMMOHMUS;
peLaTh 3KCNepUMeHTaNbHbIE 3aAa4u no Temam "MeTtannbl”
n "HemeTannsbl") B COOTBETCTBMU C NPABMAAMU TEXHUKM
6e3onacHoCcTM npu  06palleHun C  BelecTBaMU U
nabopaTopHbIM o6opynoBaHuemM; NpeAcTaBAATL
PEe3yNbTaThl XMMUYECKOTO IKCNEPUMEHTA B (hOpME 3anucu
YPABHEHUI COOTBETCTBYIOLUMX PEAKLMIA U (HOPMYIMPOBATD
BbIBOAbI HA OCHOBE 3TUX PE3YyNbTATOB;

- YMETb AHANU3MPOBATb XMMUYECKYIO MHGOPMALMIO,
NONYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEACTB MACCOBOM
nHdopmaumu, cetb MHTEpHET 1 apyrue);

- BfafieTb OCHOBHbIMM METOAAMM HAYYHOrO MO3HAHUS
BEIWLECTB U  XUMUYECKUX  ABAeHWI  (HabnopeHwue,
W3MepeHUe, SKCNEPUMEHT, MOLLENUPOBAHME);

- YMeTb NPOBOAMTL PACYETHI MO XUMUYECKUM HOPMYIAM U
YPABHEHUAM XUMWUYECKUX PeAKLMA C MCNoSb30BAHUEM
(DU3MYECKUX BEIMYWH, XAPAKTEPU3YIOLWMX BEWECTBA C
KOJIMYECTBEHHOW CTOPOHbI: MAcChl, 06beMa (HOpMasbHble

81



pecypcocbepexeHus, NpaBOBbIX M 3TUYECKUX HOPM, HOPM
WH(OpPMaLMOHHOI Be3onacHoCTH;

- BNAfI€Tb HaBbIKAMW PAaCNO3HABAHMSA U 3AWUTLI UHOPMALMK,
MH(OPMALMOHHOK 6€30MaCHOCTU IMYHOCTH

yCNOBWA) ra3oB, KOJMYECTBA BeELWECTBA; MCMNO/b30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUA ANA NPUHATUA PeLleHUi
B KOHKPETHbIX JKM3HEHHbIX CUTyauMAX, CBA3AHHbLIX C
BELLECTBAMU U UX NPUMEHEHMEM;

- yMeTb CaMOCTOATENbHO MNAHMPOBATb U MNPOBOAUTH
XUMWYECKMA 3KCNepuMeHT (noayyeHMe U U3yyeHue
CBOWCTB HEOPraHUYeCKUX W OPraHUYeCcKUx BeLLeCTB,
KauecTBEHHbIE peakuuu yraneBoAOPOAOB  PA3NMUYHbIX
KNaccoB W KUCNOPOACOAEPHKALMX  OPraHUyYeCcKux
BEWeCTB, peleHne 3KCNepuMeHTaNbHbIX 33[ay  no
pPacno3HaBaHUIO  HEOPraHUYeCcKUx W OPraHUyYecKux
Belwects) ¢ cobniopgeHnem npaBun  6e30MacHOro
obpaweHns C  BewectsaMM M NabopaTopHbIM
obopynoBaHueMm, (GOpMyNUPOBaTb LeAM MCCIEA0BAHMUSA,
npeaocTaBAATb B PasWyHON  Qopme  pe3ynbTathl
3KCNEpUMEHTa, aHaAM3MPOBATbL UM OLEHMBATb  UX
AOCTOBEPHOCTb;

- yYMeTb OCVILEeCTBAATL LeneHanpaBneHHbIk NOUCK
XUMUYECKON WMHGPOPMALMM B PA3NMUYHBIX UCTOYHUKAX
(HayuHas © y4yebHO-Hay4yHas NMTEpaTypa, CPeAcTBa
MACcCOBOM WH(OpPMALUK, CeTb WHTEpHeT U  apyrue),
KPUTUYECKU aHANM3UPOBATL XUMUYECKYIO MH(OpPMALUIO,
nepepabareliBaTh €e U UCNOMbL30BATb B COOTBETCTBUU C
NOCTaBNEHHOW y4eOHOW 331a4el;

- BJIAfeTb CUCTEMOM 3HAHMW O METOAAX HAYYHOro
NO3HAHWA  ABAEHWA  NPUPOAbl,  WUCMOAb3YEMbIX B
€CTeCTBEHHbIX HAYKAX U YMEHUAMU NPUMEHATb 3TU 3HAHUA
NpW 3KCNEpPUMEHTANbHOM UCCNEeA0BAHUM BeWeCTB U Ang
0ODBACHEHUA XUMUYECKUX SBNEHUIN, UMEKWMUX MecTo B
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NpUpofe nNpaKTUYECKON [eATeNbHOCTU YeNoBeKa U B
NMOBCEAHEBHOM XU3HMK;

OK 04. 3 dekTusHo
B3aUMOENCTBOBATb U
pa6oTatb B
KONNEKTUBE W
KOMaHpe

- TOTOBHOCTb K
CaMoOonpeneneHunio;
-0BJlafleHNE HaBbIKAMM yuebHO-UCCNeA0BaTENbCKOIM, NPOEKTHOM
W COLMANbHON OeATENbHOCTH;
OBnapeHue YHUBEPCANIbHBLIMM
JEUCTBUAMMU:

6) coBMeCTHas AeATeNbHOCTb:

- MOHMMATb W MCNOAb30BATb MPEUMYLIECTBA KOMAHOHOW M
WHAWBMAYANbHOW PaboThbl;

- NPUHMMATb e COBMECTHOW AEATENIbHOCTHU, OPraHM30BbIBATH
M KOOPAMHWPOBATb AEWCTBUA NO €e OOCTUXEHMIO: COCTABNATb
NiaH [OelCTBUiA, pacnpepensts poau € Y4eTOM MHEHWi
YYACTHUKOB 06CYXATb PE3Y/bTaTbl COBMECTHOI paboThl;

- KOOPAMHUPOBATb U BbIMOHATL PAabOTY B YCIOBUAX PEANIbHOTO,
BUPTYANbHOTO U KOMOUHUPOBAHHOTO B3aUMOLENCTBUS;

- OCYLeCTBAATL NO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B
Pa3fIMYHBIX CUTYALMAX, NPOABNATL TBOPYECTBO U BOOBPAXKEHHE,
ObITb UHULMATUBHbIM

OBnapeHune yHMBEpCaNnbHbLIMU PEryasATUBHLIMU AEACTBUAMMU:
r) npuHaTMe cebs u apyrux nioaeii:

- NPUHMMATb MOTUBbI M APTYMEHTBI APYrUX NOLEN NPU aHANU3e
pe3ynbTaToB AEATENbHOCTH;

- NpU3HaBaTb CBOE NPABO M NPaBO APYruX I0AeH Ha OWKNOKK;

- Pa3BMBaTb CMOCOOHOCTb MOHUMATb MUP C NO3ULMU APYrOTO
4eNoBeKa;

CaMOpPa3BUTUIO, CaMOCTOATENIbHOCTU U

KOMMYHUKATUBHbIMU

- yYMeTb M/IAHUPOBATb U  BBIMOMHATb  XUMUYECKMIA
3KCNepUMEHT (NpeBpalLeHUs OPraHUYeCKUX BELLECTB Npy
HarpeBaHUu, NONYYEHNUE 3TUIEHA U U3yUYeHUe ero CBOICTB,
KQueCTBEHHble  peakUMM Ha  anbferufbl, Kpaxman,
VKCYCHYK ~ KUCNOTY;  AeHaTypauus  GenkoB  npu
HarpeBaHuW, LBETHble Ppeakuuu 6enKoB; NpPOBOAUTDL
peakuMu MOHHOTO 06MeHa, OMpeaensTb CpPedy BOAHbLIX
PacTBOPOB, KayeCTBEHHble peakuuum Ha Ccyabdar-,
KapboHaT- U XN0PUA-AaHWOHBI, HAa KATUOH AMMOHUS;
peLaTh 3KCNepuMeHTanbHble 3aa4mM no Temam "Metannbl”
n "Hemetannsl") B COOTBETCTBUM C NPABMAAMM TEXHUKM
6e3onacHocTM npu  06GpalleHnM C  BELWEeCTBAMU U
nabopaTopHbIM o6opynoBaHuemM; NpeAcTaBAATL
pe3yNbTaThl XMMUYECKOT0 IKCNEPUMEHTA B (hOpMe 3anucu
ypaBHEHUIA COOTBETCTBYIOLLMX PEAKLUIA U POPMYAUPOBATHL
BbIBOJbl HA OCHOBE 3TUX Pe3y/bTaTOB;

-yMeTb CaMOCTOATENIbHO MJAHMPOBATb U NPOBOAMTH
XUMUYECKUIA IKCMEPUMEHT (MoJyyeHue W U3yyeHue
CBOWCTB HEOPraHWYeCKUX W OPraHUYeCcKUX BeLecTB,
KaueCTBEHHble peakuuu VrneBOLOPOAOB  Pa3/IMYHbIX
KNacCOB UM KUCIOPOACOAEPHALMX  OPraHUYecKux
BELECTB, PpeleHUe 3KCMepUMEHTANIbHbIX 33fay Mo
Pacrno3HaBaHUI  HEOPraHUYECKUX U OpPraHWYecKux
BelwecTs) ¢ cobngeHnem npaBua  6e30MacHoro
obpaleHus ¢ BewectBaMuM U NabOPATOPHbIM
o6opyaoBaHuem, (GopMynMpoBaTh LEAU MCCAEeR0BAHMUSA,
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NpefoCTaBaATb B PAa3M4HOA  (QOpPME  Pe3ynbTathbl

3KCMEPUMEHTa, aHaNU3MpoBaTb W OLEHMBATb KX

AOCTOBEPHOCTb;
OK 07. CopeitcTBoBath | B 06nacTu 3xonornyeckoro BOCNUTaHUA: - chopmupoBatb NpPeACTaBAEHUA: O  XUMUYECKOH
COXPaHeHMIo - C(OPMUPOBAHHOCTb 3KONOTUYECKOM KyY/bTYypbl, MOHUMAHWE | COCTABAAIOWEN €CTeCTBEHHOHAYYHON KapTWHbI  MUpa,
OKpYXaloLei cpeabl, | BAUAHMA COLMANbHO-3KOHOMUYECKMX MPOLECCOB HA COCTOAAHME | POAM  XMMUW B MO3HAHWM  ABAEHWIA NpUpOAbl, B
pecypcocbepexeHunto, | NPUPOAHOI W COLMANLHON Cpeabl, 0CO3HaHWe rN06anbHOro | OPMUPOBAHUM MBIWAEHUA W KYAbTYPbl JIMYHOCTH, ee
NPUMEHATb 3HaHWUA 06 | xapaKTepa 3KONOrMyeckux npobnem; (GYHKUMOHANbHO!  rPamMOTHOCTH, Heob6xoauMMOWn AN
W3MEHEHWMU KNUMATa, | - MNAHMPOBAHUE W OCYIECTBNEHUE AENCTBUI B OKPYKAIOLLEN | PEleHNa  NPAaKTUYeCKMX 33434 U IKONOTUYECKH

NPUHLMNbI
6epexnuBoro
NpPOM3BOACTBA,
3¢ PeKTUBHO
[AEenCTBOBAThL B
upe3BblYaNHbIX
CUTYaLUAX

cpefe Ha OCHOBE 3HAHMA LUenen yCTOMYMBOrO pa3BUTUA
4enoBeYecTBa;
aKTUBHOE  HenpuATHe
OKpyXatouien cpepe;

- YMEeHWe MpOTrHO3MpOBaTb HEOGNArONPUATHbIE 3KONOrMYECKue
NoCNeACTBMA NPeAnpUHUMAEMbIX LENCTBUI, NPeLOTBPALLATL UX;
- pacwmpeHue  onbiTa  LEATENILHOCTU  3KONOrMYeCKom
HaNpaBAEHHOCTH;

- OBNlaJieHne HaBblKaMK y4ebHO-UCCnesoBaTeNbCKOM, MPOEKTHOM U
COLMANBHON AeATeNbHOCTH

LENCTBUN,  MPUHOCALMUX  Bpep

0060CHOBAHHOTO OTHOWEHWA K CBOEMY 3[0POBbI0 U
NPUPOAHON cpepe;

- ymeTb  cobnopate  NpaBUna  3KONOTMYECKM
uenecoobpasHoro noseAeHus B ObITy M TPYAOBOi
AEATENbHOCTM B LENAxX COXPAHEHUA CBOEro 3[40pPOBbs W
OKpYXKalLlei NpupoaHOA Cpefbl; y4uTbIBaTh ONACHOCTb
BO3JIENCTBMA HA JKUBblE OPraHu3Mbl OnpeaeneHHbIX
BEeWeCTB, MOHUMAA CMbICA NOKasaTena npefenbHon
L0NYCTUMOW KOHLEHTPaLUUK;

- YMeTb NPOrHO3MPOBATH, AHAU3UPOBATL U OLEHUBATL C
no3uLUMA  3KoNOrMyecko 6e30nacHoOCTU NocnencTBus
6bITOBOW M NMPOWU3BOACTBEHHON AEATENbHOCTH YeN0BeKa,
CBA3AHHOW C nepepaboTKOW BewwecTB; WMCNONb30BATb
NONIYYEHHbIE 3HAHWA 418 NPUHATUA FPAMOTHBIX PELUEHUN
npo6aeM B CUTYALUAX, CBA3AHHbIX C XUMUEA;

- YMEeTb 0CO3HaBaTb ONACHOCTb BO3AENCTBMA HA XUBblE
OpraHu3Mmbl ONpeAeneHHblX BELeCTB, NOHUMAA CMbICH
noKasatena npefenbHON AONYCTUMOW KOHLEHTpauuu, u
NOACHATL HA npuMepax Cnocobbl yMEHbLIEHUA U
NpeaoTBPALLEeHUS UX BPEAHOTO BO3AEHCTBUSA HA OPraHU3M
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YyesoBEKa

K.

[punoxeHue 3

CMHXpOHM3aLMA NMYHOCTHBIX U MeTanpeaMeTHbix pesynbtatoB ®IOC COO
c 06wummn komneteHuuamu OroC CNo

®roc coo

oroc cno

JInunoctHble pe3ynbratol (JIP) B 4acTu 3K0N0OrMYecKoro

06wue KoMneTeHLUUU

KomnoHeHTbl 00WMX KOMNETEHLM A

JIP_3B 02. MNnannpoBaHue u 0CyLLEeCTBAEHWNE AeHCTBUN B
OKpYXaloLwe cpeae Ha 0CHOBE 3HaHWA Lene
YCTOMYMBOTO Pa3BUTUA YEN0BEYECTBA

JIP_3B 03. AKTUBHOE HenpuaTue feiCTBuiA, NPUHOCALMUX
Bpe., OKpyXalollen cpepe

Bocnutanus (JIP_JB) oroc cno

JIP_3B 01°. CHhopMUPOBAHHOCTb IKOOTMYECKON KYNBTYPbI, 0K 07. npaBuia 3KON0rMYECKO 6€30MacHOCTU NPU BEAEHWUM
NOHUMAHWE BANAHUA COLMANBHO-3KOHOMUYECKUX CopeicTBoBaThH NPO(ecCMOHaNbHOW AeATENbHOCTH

NPOLECCOB HA COCTOAAHME NPUPOAHON U COLUANBHOM COXPAHEHUIO

cpegbl, 0Co3HaHUe rnobanbHOro XapaKTepa 3KONOrMUYEeCKUX| OKPYKAIoLein cpeabl,

npobnem pecypcocbepexeHuio,

NPUMEHATb 3HaHUs 06
W3MEHEHUU KIMMATa,
NPUHLMMbI
6epexnuBoro
NPOM3BOACTBA,
3pdeKkTMBHO

npaBu1ia 3K0J0rM4YecKoit 6e30MacHOCTM Npu BeAEHUU
NpodheccMoHanbHoM fesTeNbHOCTH
co6nt0AaTh HOPMbI 3K0J0rMYECKOM 6e30NaCHOCTH 3HaTb

NpaBKUNa 3KOAOrMYECKoit 6e30MacHOCTH NpU BEAEHUM
NpodeccHoHaNbHOM AeATENbHOCTH
co6n1t0aTb HOPMbI 3KONOTUYECKOI 6e30nacHOCTH;

* K ykasbiBatoTcs B cooTBeTcTBMM ¢ OTOC CMO peannsyemoin npodeccu / cneupansHocTH
6 Hymeparmms BBeZieHa aBTopamu B opsake ynomuaanus Bo @I'OC COO B pazzaene II. TpeboBanus k pe3ynbraTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHON MPOTPAMMEI
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JENCTBOBATbL B
4pe3Bbl4aANHbIX

onpefenaTb HaNpaBneHUa pecypcocbepexeHmns B pamKax
npogeccMoHanbHOM AeATeNbHOCTU N0 Npodeccum

cuUTYaLuax

JIP_3B 04. YMeHue NporHo3upoBaTb HEGNArONPUATHbIE npaBWa 3KON0rMYecKoi 630MacHOCTH Npu BeaeHUr

3KONIOTMYECKNe NoCcnefCcTBMA NPeanpUHMMAEMblX npoheCcCMOHaNbHON AeATENbHOCTU

LENCTBUIA, NPeAoTBpaLLATL UX

JIP_3B 05. PacwupeHrue onbiTa 4eATeNbHOCTH NpaBuUa 3KONOrMYECKO 6€30NacHOCTH NPU BELEHUU

3KOIOTMYECKOW HaNpaBieHHOCTH npoheCcCMoHanbHOM AeAaTeNnbHOCTU; OCHOBHBIE PECYpChl,
33eiCTBOBAHHbIE B NPO(ECCMOHANBHO AeATeNbHOCTH;
3HaTb NPUHLMNbI HEPEXANBOro NPOU3BOCTBA
3P PeKTUBHO 1eICTBOBATH B YUPE3BbIYANHBIX CUTYALIUAX;
OnpeAensTb HaNnpaBieHUs pecypcocOHepereHns B pamMKax
npoheCcCMoHanbHOI feaTenbHOCTU No npodeccum,
0CyLLeCTBAATL PabOTy C COBNOAEHNEM NPUHLMNOB
6epexnMBoro NnpomM3BoACTBa

JIP_3B 09. 0co3HaHWe UeHHOCTU HAYUYHO eATeNbHOCTH, 0K 04. OCHOBbl NPOEKTHON AEATENbHOCTH

FOTOBHOCTb OCYILECTBAATb NPOEKTHYIO U IdpdekTnBHO

MCCNeAoBaTENbCKYIO AEATENbHOCTD MHAUBUAYANBHO U B B3aMMOAENCTBOBATH M

rpynne paboTaTb B

KONNeKTUBE M
Komanae

MeTanpeaMeTHble pe3ynbTaThl U 06U ME KOMNETEHLMM

®roc coo

oroc cno

YHuBepcanbHble yyebHble no3HaBaTenbHble aeictBus (YY)

06wume komneteHuun |KomnoHeHTbl 0OLMX KOMNETEHLMUIA
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basoBbie nornyeckue
peicreua (YYNA_bap)

yyna_b6aj 01. CamocroatenbHo
(hopMynMpoOBaTb M AKTYanu3nMpoBaTb

npo6nemy, pacCMaTpUBaTh ee BCECTOPOHHE

YYNa_BNj 02. YcraHaBamBaTtb
CYLLECTBEHHbIA NPU3HAK MW OCHOBAHUA
AN CPaBHEHUSA, KnaccuduKkaLmum v
0606UIeHUA

YYNA_BJ 03. Onpepenate uenu
AEATENIbHOCTU, 3aAaBaATb NAPAMETPbI 1
KpUTEPUU UX BOCTUKEHUA

YYNA_bJ 05. BHocuTb KOppeKTUBLI B
AEeATENbHOCTb, OLEHUBATL COOTBETCTBUE
pe3ynbTaToB LM, OLEHUBATb PUCKU
noCNeacTBUN fEATENbHOCTH

OK 01.
Bbi6upaTth cnocobsl
peleHna 3aaay
npoeccMoHanbHo
AEATENbHOCTH
NPUMEHUTENBHO K
Pa3NIMYHbIM KOHTEKCTaM

3HaTb aKTyaNbHbI NPOHECCUOHANbHBINA 1
COLMANbHBIA KOHTEKCT, B KOTOPOM NPUXOANUTCA
paboTaThb W KUTb;

pacno3HaBatb 3afiady u/unu npobnemy B
npodeCccUoHanbHOM M/ MAn CoLManbHOM
KOHTEKCTE; aHaNM3MpoBaTh 3aAayvy u/unu
npobnemy u BbIAENATb €€ COCTaBHbIE YACTH

aHanuM3upoBaTh 3aAavy U/ unv npobnemy u
BbIAENATb €8 COCTABHbIE YACTH

3HaTb CTPYKTYPY NAaHa Ans pelleHns 3aaay;
NOPALOK OLEHKU pe3ynbTaToB pelleHuns 3anay
npotheccuoHaNbHON AeATeNbHOCTU

ONpeAensTb 3Tanbl pelleHuns 3afa4un; COCTaBAATL
nnaH feiicTeus; onpepenste Heobxonumble

pecypcbl

3HAaTb CTPYKTYPY NNaHa ANA peleHuns 3aaay;
NOpAAOK OLLEHKU pe3ynbTaToB pelleHus 3aaay
npohecCMoHanbHOM AeATeNbHOCTU
OLEHMBATbL Pe3y/bTaT U NOCNEACTBUA CBOUX
LENACTBUIA (CAMOCTOATENBHO UMW C NOMOLLbIO
HACTaBHMKA)

ba3oBble
nccnepoBaTteNbCcKkue
pevcreua (YYNJ _bUN)

yyna_bBW 03. Bnagetb Buaamu
AEATENbHOCTM MO NOJYYEHUIO HOBOTO
3HAHWA, ero MHTepNpeTaLmm,
npeo6pa3oBaHUI0 U NPUMEHEHMIO B
Pa3/iMYHbIX y4eOHbIX CUTYALUAX, B TOM

0K 04.
3P heKTUBHO
B3aUMOENCTBOBATb U
paboTaTh B KONNEKTUBE
M KoMaHpe

3HAaTb OCHOBbI I'IpOGKTHOVI AeATEe/IbHOCTU

87



4ucne Npu Co3haHNm y4ebHbIX U
COLMANBHBIX MPOEKTOB

yyna_snp os. Crasutb u hopmynmposatb
cob6CTBEHHbIE 3334 B 06pa30BaTENbHOM
AEATENbHOCTU U KU3HEHHbIX CUTYaLUsX

YYNA_BWJ 07. AHanusupoBatsb
NOJYYEHHbIE B XOAe PeLeHna 3aJaum
pe3ynbTaThl, KPUTUYECKU OLLEHUBATD UX
A0CTOBEPHOCTb, NPOrHO3MPOBATh
M3MEHEHMWE B HOBbIX YCIOBUAX

YYNA_BW] 09. Pa3pabatbiBaTh niaH
peleHMs Npobaembl C yY4ETOM aHaNM3a
UMEIOLMXCA MaTEPUANbHBIX U
HemaTepuanbHbIX PECYpPCcoB

YYNA_bWA 10. OcywecTBnatb
LieneHanpaBeHHbI NOUCK NepeHoca
cpencTB U cnocoboB feiicTBusA B
npoteccuoHanbHyio cpeay

OK 01.
Bbi6bupatb cnocobsl
peleHna 3aaay
npoeccMoHanbHo
AEeATeNIbHOCTH
NPUMEHUTENTBHO K
Pa3NUYHbIM KOHTEKCTaM

3HaTb CTPYKTYPY NAAHA ANA peleHus 3aaay;
onpepenatb 3Tanbl peweHns 3a4aum
COCTABAATb MAAH IEACTBUSA;

onpepensTb He06xoaUMble pecypchl

NOPAAOK OLLeHKW pe3ynbTaToB peleHuns 3a4ay
NPO(eCcCMOHaNbHON AeATENbHOCTH
OLeHWBATb pe3ynbTat U NOCNeACTBUA CBOUX
AENCTBUIA (CAMOCTOATENLHO MU C MOMOLL b
HACTaBHMKA)

3HATb OCHOBHbIE UCTOYHUKKU UHPOPMALUK 1
pecypchl A8 peweHus 3aaay u npobnem B
npohecCcMoHanbHOM U/ UK COLUANBHOM
KOHTEKCTe

onpeaenATb 3Tanbl peweHusa 3apaduu
COCTaBNATb MNAH AEHCTBUSA;

onpeaensTb He06XoaUMble pecypchl

3HaTb ANFOPUTMbI BbINOHEHUS PaboT B
NPO(EeCCMOHANBHOMN U CMEXHBIX 061aCTAX;
MeToAbl paboTbl B NpodeCccMoHanbHoli 1
CMEXHbIX cepax
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YYNA_BWA 11. YmeTb nepeHoCcUTb 3HaHUA B
NO3HABATE/bHYI0 U NPAKTUYECKYID 061acTH
XU3HELeATeNbHOCTH

3HaTb aNrOPUTMbI BbINOJHEHUSA paboT B
Npo(eCCMOHaNbHOM 1 CMEXHBIX 06NaCTAX;
MeToAbl paboTbl B NpoeccuoHanbHom 1
CMEeXHbIX Cchepax

Pa6ota c uHpopmauueit
(yyna_prn

YYNA_PW 01. Bnagetb HaBblKamm
noay4eHns UHHOpMaLMmM U3 UCTOYHUKOB
pa3HbiX TUNOB, CAMOCTOATENbHO
OCyWeCTBAATb NOUCK, aHaNU3,
CUCTEMATU3ALMIO M UHTEpNpETALUIO
MH(OPMALMK Pa3NNYHBIX BUAOB U hOpM
npefcTaBieHuns

yyna_PW 02. Co3paBatb TEKCTHI B
Pa3NnYHbIX OPMATAX C yYETOM
HA3HAYEHWA MH(OPMALUN U LENEBOIA
ayauTopum, BbIGUpas oNTUManbHy Gopmy
NPeAcTaBAeHMA U BU3yann3aLum

YYNA_PW 04. Wcnonb3osatb cpeacTsa
MH(HOPMALMOHHBIX U KOMMYHUKALMOHHbIX
TEXHOIOTUI B PELLEHUU KOTHUTUBHBIX,
KOMMYHUKATUBHbIX U OPraHU3aLUOHHbIX
3afay ¢ cobnopeHnem Tpe6oBaHMil
3PrOHOMUKU, TEXHUKM 6E€30MaCHOCTH,
TUTHEHbI, PecypcocOepeXeHus, NpaBoBbIX 1
3TUYECKMUX HOPM, HOPM UH(OPMALUOHHO
6e3onacHoCTH

0K 02. Ucnonb3oBathb
COBPEMEHHbIE CPeacTBa
NOMCKa, aHanm3a un
WHTepnpeTauum
nHbopmauuu, u
MH(POPMALMOHHbIE
TEXHONOTUU Ang
BbINONIHEHMA 3343y
npohecCcMoHanbHoi
LeATeNbHOCTU

3HaTb HOMEHKNATYpPy UHGHOPMALMOHHbIX
MCTOYHWKOB, MPUMEHAEMbIX B MPO(ECCMOHANLHON
AeATeNbHOCTH

onpefenarb 3aA4a4n ANA NOMCKa UHHOpMaLIMK;
OnpeaensTb He0OXOAUMbIE UCTOUHUKM
WHpopMaLuu;

NNaHMPOBATH NPOLLECC NOMCKA

3HaTb (hopMaT OPOPMNEHUA PE3YILTATOB MOUCKA
WH(OPMaL MK, COBPEMEHHbIE CPEACTBA U
YCTPOICTBA MH(OPMATHU3ALMM

0(opMAATb pe3ynbTaThl NOUCKA, NPUMEHATb
CpencTBa MHPOPMALMOHHBIX TEXHONOTUI Ans
peweHns npoheccMoHaNbHbIX 33434

3HaTb MOPAAOK NPUMEHEHUSA COBPEMEHHbIX
CpPeacTB U YCTPONCTBA UH(OPMATU3ALMY,
nporpammHoe obecneyeHue B
npodeCccUoHanbHO| AEATENbHOCTU B TOM YUCae
NCNoMb30BaTb COBPEMEHHOE NPOrPAMMHOE
obecneyeHne; CNonb30BaTb Pa3nyHble
uMdpoBbIe CPEACTBA ANA PELlEeHUs
npoteccMoHanbHbIX 33434

YHuBepcanbHbie KOMMyHUKaTUBHbIe aeicTeua (YKI)
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CoBmecTHasn
pestenbHoctb (YKI_CL)

YKA_CA 01. MoHumaTb M UCNONb30BaTh
NpeuMyLLecTBa KOMAHAHOM K
WHAUBUAYANbHOW PaboThI

YKA_CA 02. Beibupatb Tematuky 1 MmeTopbl
COBMECTHbIX I€CTBUI C y4eTOM 06WUX
MHTEPECOB U BO3MOXHOCTEM KaXaoro
YseHa KONNEeKTMBa

YKA_CA 03. NpuHumats uenu COBMECTHOW
AEATeNbHOCTW, OPraHU30BbIBATD U
KOOPAMHUPOBATb AEACTBMA NO ee
AOCTUKEHMIO: COCTABAATb NAAH AENCTBUNA,
pacnpefensaTb posn C Y4eTOM MHEHWIA
YYACTHMKOB 06CYKAaTb Pe3y/bTaThl
COBMECTHOI1 paboThl

YK_C 04. OueHuBaTh KaueCcTBO CBOErO
BKNAMa M KAXKA0r0 YYaCTHUKA KOMAHAbI B
06wWKi pe3ybTaTt No pa3paboTaHHbIM
KpUTepusm

YKA_CJ 05. Npegnaratb HOBblE MPOEKTHI,
OLEHMBATb UAEU C MO3ULUM HOBU3HBI,
OPUrMHANBHOCTH, NPAKTUYECKON
3HAUMMOCTH

YKA_CL 06. KoopanMHupoBaTh M BbINOAHATD
paboTy B yCNOBUSAX PeanbHoOro,

OK 04.
IPpdekTnsHO
B3aMMOJEeNCTBOBATb U
paboTaTh B KONNEKTUBE
W KOMaHge

OpraHu30BbIBaTb PabOTY KOMEKTUBA

W KOMaHAbI;

B3aMMOAENCTBOBATbL C KOJJIEraMu, pYyKOBOACTBOM,
KMeHTamMu B xofie NpothecCcuoHaNbHOM
[EATENbHOCTH

OpraHu30BbIBaTb PabOTY KOMEKTUBA

W KOMaHAbI;

B3aMMOAENCTBOBATbL C KOJJIEraMu, PYKOBOACTBOM,
KNMeHTamMu B xofie NpohecCcUoHaNbHOM
AeATeNbHOCTY

OpraHu30BbIBaTb PabOTY KONNEKTMBA

W KOMaH[bI;

B3aUMO/eiCTBOBATb C KOJJIEraMu, PyKOBOACTBOM,
KNMeHTaMM B X0fie NpodecCuoHaNbHoi
[EeATeNbHOCTH

OPraHW30BbIBaTL PabOTY KONNEKTMBA

W KOMaHAbI;

B3aMMOJeNCTBOBATH C KOJIeraMu, pyKOBOACTBOM,
KnMeHTaMu B xofie NpodeccuoHanbHoiA
[EATENbHOCTH

3HAaTb OCHOBbI I'IpOGKTHOVI AeATEe/IbHOCTU

OpraHu30BbIBaTb PabOTY KONNEKTMBA
M KOMaHAbl;
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BUPTYaNbHOTO M KOMOMHUPOBAHHOTO
B3aUMOAENCTBMA

B3aUMOJEICTBOBATD C KOJIIEraMu, pyKOBOACTBOM,
KNMeHTaMM B xofie NPoheccMoHanbHoi
[esTeNbHOCTH

YHusepcanbHble perynatusHble pgeicreusa (YP[)

CamoopraHusaums
(yp_cCo)

YP[1_CO 01. CamocToATeNbHO OCYLLECTBAATD
NO3HABATE/IbHYIO [eATEIbHOCTb, BbIABAATH
npo6aembl, CTaBUTL U (HOPMYANPOBATH
cob6CTBEHHbIE 3334 B 06pa30BaTENbHOM
AEATENbHOCTM U U3HEHHbIX CUTYaLUSX

YPIl_CO 02. CamoCcTOATENBHO COCTABAATD
NNaH peleHuns npobaembl C y4eTom
UMEIOLMXCA PECYPCOB, COOCTBEHHbIX
BO3MOXHOCTEH 1 NnpeanoyTeHui

YP[_CO 03. [laBatb OUEHKY HOBbIM
CUTYaLUAM

YPL_CO 06. OueHnBatb NpMoGPETEHHDIIA
onbIT

0K 01.
Bbi6bupatb cnocobsl
peleHmna 3agauy
npodeccuoHanbHom
LEATENbHOCTM
NPUMEHUTENIBHO K
Pa3NUYHbIM KOHTEKCTAM

OCHOBHbIE UCTOYHUKM MH(OPMALUM U PecypChl
ANSA peleHuns 3a1ay u npobnem B
npodeCcCUoHaANbHOM U/MAK COLMANBHOM
KOHTEKCTE

pacno3HaeaTb 3a4auy u/unu npobnemy B
npodeCcCUoHaANbHOM U/MAK COLMANBHOM
KOHTEKCTE;

aHanuM3upoBaTh 3aAavy U/ unv npobnemy u
BbIZE/IATL €8 COCTABHbIE YACTH

CTPYKTYPY NNaHa 4/ig peleHuns 3aay
COCTABAATb MAAH AENACTBUSA;
onpeaensTs He06XxoauMble pecypchl

NoOpAAOK OLLEHKU pe3ynbTaToB pelleHunsa 3aaad
npohecCMoHanbHOM AeATeNbHOCTU
OLEHMBATb Pe3yNbTaT U NOCNEACTBUA CBOUX
LENACTBUIA (CAMOCTOATENBHO UMW C NOMOLLbIO
HACTaBHMKA)

NOPAAOK OLLEHKU Pe3yNbTaToB pelleHns 3aaad
npohecCMoHanbHOM AeATeNbHOCTU
OLEHUBATb Pe3y/IbTaT U NOCNEACTBUA CBOUX
AENCTBUIA (CAMOCTOATENBHO MU C NOMOLLbIO
HACTaBHUKA)
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CamokoHTponb
(YPI_CK)

YP[_CK 01. [laBaTb OUEHKY HOBbIM
CUTyaLMAM, BHOCUTb KOPPEKTUBLI B
AeATeNbHOCTb, OLEHUBATL COOTBETCTBUE
pe3ynbTaToB Lensm

NOpPAAOK OLLEHKU Pe3yNbTaToB pelleHns 3aaad
npohecCMoHanbHOM AeATeNnbHOCTU
OLEHMBATb Pe3ynbTaT U NOCNEACTBUA CBOUX
LENACTBUIA (CAMOCTOATENbHO UMW C NOMOLLbIO
HACTaBHUKA)
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