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1. BBEOEHME K PABOYEN MPOrPAMME OUCLMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

basoBas l:l Obs3aTenbHas l:l [JononHuTensHo
Bnok 1: sABNseTcs dakynbTaTuBOM

BapuaTtusHas IZI Mo BbIOOpPY IZI

1.2. Uenb gaucumnnuHbl
e CdopmupoBaTb koMneTeHLUN oby4varoLerocs B 06nacTn peakuMoOHHOM CNOCOBHOCTU LeNonosbl.
e [loBbICUTb 3HaHMA 0Oy4YatoLLLErocsi B MOSy4eHMM Lenmono3sbl Anst XMMUYECKON nepepadoTku
e M3yunTb coBpeMeHHbIE NPeACTaBneHns 0 MONEKYNSPHON, HaAMONEKYNAPHOM U Bromopdponoruyeckom
CTPYKTYpe Lenmnonossbl;

1.3. 3agaum gucumnnuHbi
e  U3y4nTb OCOBEHHOCTU €€ pPasnUYHbIX CTPYKTYPHbIX Moandukaumii;
e  crnocobbl yBENMYEHUS BHYTPEHHEN NOBEPXHOCTY;
e rokasaTb Hepa3pbIBHYK CBSI3b CTPYKTYPbI U peakLMOHHON CNOCOBHOCTM LIENSON03bl, NEPCNEKTUBHOCTb
Mcrnonb3oBaHust 3(PPEKTUBHBIX METOOOB aKTUBaAUMW LEnmono3bl Ans MofyYeHust Npou3BoAHbIX
LienIono3bl C 0coObIMM CBOMCTBaMM.

1.4. NepeyeHb NNaHMpPyeEMbIX pe3ynbTaToB 06yYeHUs1 MO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyemMbIMU pe3dynbTaTaMu OCBOEHUS obpa3oBaTenibHOW NporpaMmmbl

Kopg

ATan opMnpoBaHs
KOMMeTeHL K dopmynMpoBka KoMrneTeHUUn

MnK-4 CNOCOGHOCTLIO MPUHMMATL KOHKPETHbIE TEXHUYECKNe 23
peLleHns npu paspaboTke TEXHONOrMYECKMX NPOLIECCOB, '
BbIGMPATb TEXHUYECKNE CPEACTBa U TEXHOMOMMN C y4eToM
SKOIOTMYECKMX NOCneAcTBUiA X NMPUMEHEHWS

MnaHupyemblie pe3ynbTaTthl 0O0y4YeHuUs
3HaTb:

1) TexHOMOrn NPOM3BOACTBA NOJSTy4YEHMSI BUCKO3HOWM U aLeTaTHOM Lensonossbl
YMmeThb:

1) BbIOpaTb TEXHNYECKME CPEACTBA U TEXHONOMMN; YYUTLIBATL IKOSTOrMYECKME NOCNEACTBUS UX
NPUMEHEHMS
Bnanetb:

1) cnocoBHOCTLIO NPUHMMATL KOHKPETHbIE TEXHONOrMYeCcKMe peLleHmnst; CNoCOBHOCTbLIO BbISBMASATL U
YCTPaHSATb OTKIMOHEHUS OT NapamMeTpoB TEXHOMOrMYecKoro npouecca

MK-18 rOTOBHOCTbIO UCMOSb30BaTh 3HAHNE CBOWCTB XMMUYECKNX 3
3MIEMEHTOB, COEANHEHN 1 mMaTtepunanoB Ha UX ocHoBe
ana peweHna 3agad I'IpO(beCCMOHaJ'IbHOIZ OEeATEeNIbHOCTU

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaTb:

1) XMMIo LENNIONOo3bl N APEBECKHbI; CBOWCTBA CyNbdaTHON U CynbUTHOW LIEN0N03; hrsmko-
XUMUYECKME 3aKOHOMEPHOCTU M MEXAHN3M MPOLLECCOB aKTMBALMM LENI0N03bl; MacconepeHoc
XVMOKOCTHBIX PEareHToB; BIMSHWE PasnnyHbIX NepeMeHHbIX (hakTOPOB CMOCOOCTBYOLLMX MOBLILLEHNIO
peaKkuMOHHOWM CMOCOBHOCTY LIENITHONO3bl; NOMy4YeHNe BUCKO3HOIO U aueTaTHOro BOJTOKOH

YMeTb:

1) moancmumMpoBaTh LENMOMNo3y C Lenbio YNyylleHns ee KayecTsa npu nonyyeHnm BUCKO3HOM
uennonossl; hopMynMpoBaTh M pellaTtb 3aayum, BO3HMKaKLWme B X04e NPOU3BOACTBEHHON U HAy4HO-
nccnenoBaTenbCkon AeATENbHOCTU, CBA3aHHbIE C akTUBaLVEN Lenmnonosbl;aHannu3npoBaTs 1
OCMbICNIUBATL TEOPETMYECKNE 3HAHUSA A1 COBEPLUEHCTBOBaHMUSA NPOLIECCOB XUMMYECKOW nepepaboTkm
Lennonosbl; Ans nonyyeHns HOBbIX NOMMMEPHBIX MaTepranoB Ha OCHOBE LIeNmiono3sbl;

BnapeTb:

1) ocHOBaMM XUMNYECKOW TEXHOMOMUU MOSTYYEHMS BUCKO3HbIX M aueTaTHbIX BOJTOKOH; 3HaHUsIMM B 06nacTu
TEOpMM XMMUYECKMX NPOLIECCOB PErynMpoBaHus peakLMOHHON CNOCOOHOCTU Lennonosbl; MeTogamu

PMa 18.03.01 AkTuBauus Lennonosbl ANd XMMMUYECKON NPOMBbILLIIEHHOCTH
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Kopg

OTan opmMmpoBaHus
KOMMEeTeHL MM dopmynupoBka KOMMeTeHLMM

onpeneneHnsa peakuMoHHOM CNOCOBHOCTU M AOCTYNHOCTU LENIoNo3bl K B3aMMOAENCTBUIO C pPa3riMyHbIMU
BOAHLIMU Y HEBOOHBIMW pacTBOpPaMu; HaBblkaMy NMPUMEHEHNST TEOPETUYECKUX 3aKOHOB K PELLEHNIO
NpakTU4EeCKOM TEXHONOIMK NonyyeHns Bymarn, ymeHmemM npoBeaeHus nabopaTopHbIX U NPaKTUYECKNX
3aHATUN

MK-20 rOTOBHOCTbIO U3y4aTb HAYYHO-TEXHUYECKYIO 2
WMHpopMaLnIO, OTEYECTBEHHbIN N 3apyBexHbI ONbIT NO
TemaTuvke nccnegosaHus

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaThb:

1) HoBeWLLne JOCTMXKEHUSA B 06nacTu nonyvyeHus n nepepaboTkn Lenniono3HbiXx MaTepmnanos
YmMeThb:

1) nonb3oBaTbCs Pa3fMYHbIMN UCTOYHMKAMU MHpOPMaLUn, BKIOYast MHTEPHET pecypcbl AN peLleHnst
NMPOU3BOACTBEHHbIX 3a4aY; NPeACTaBUTb UTOMN Hay4YHO-UCCregoBaTeNbCKon paboThl B BUAE OTYETOB,
pedepaToB, CTaTemn, AOKNAL0B HA KOHEePEHLMAX
BnapgeTtb:

1) meToaMKov NpoBedeHNs NaTEHTHbIX NCCNeAOoBaHNI C LIENbIO COBEPLUEHCTBOBAHMS NPOLLECCOB
aKkTuBaLuMu Lennonosel Ansg XMMnM4eckon nepepaboTkn 1 NpUMMEHEHUS Lenmnono3sbl B TEXHOMNOrMm
nony4yeH1s NoIMMEpPHbIX MaTepuanos

MK-21 roTOBHOCTbIO padpabaTtbiBaTb NPOEKTLI B COCTaBE 2,3
aBTOPCKOro Kosnektmea

MnaHupyemble pe3ynbTaTbl 06y4eHUs

3HaTb:

1) 3HaTb KOMMYHUKaALNOHHbIE (POPMbI OBLLIEHUSI C y4ETOM NPOGECCMOHANbHOW HanpaBNEHHOCTH

YMeTb:

1) paboTtaTtb B cOCTaBe rpynnbl N0 peLleHno KOHKPETHOW 3a4a4uM B COOTBETCTBUN C TEMaTUKOM NpoeKTa
Bnapetb:

1) roTOBHOCTbIO K MPOheCCMOHANbHO OPUEHTUPOBAHHOMY OBLLIEHMIO B MEXAYHAPOAHON MYNbTUMEONNHOM
cpege

1.5. AucumnnunHbl ob6pasoBaTenbHON NPOrpamMmbl, B KOTOPbIX ObINIO Ha4YaTo ¢hopMupoBaHue
KOMNeTeHLM1N, yKasaHHbIX B n.1.4:
dusunyeckan xumusi(MK-4)
Obwas xummdeckas TexHonorus(MK-4)
Xvmuns apesecuHbl 1 Lenntono3ssl (MK-4)
PeareHTHble MeTOObI OYNCTKU BOAbI TEXHOMOrMM nepepabotkm nonumepos (MK-18)
TexHonornsa anemeHTopraHnyeckux coeamHeHun (MK-4, rNMK-18)
O6was n HeopraHmyeckas xumusa(NK-18)
OpraHunyeckas xumust (MK-18)
AHanutnyeckas Xumus n hrusmMKo-xumMmu4eckne MeToabl aHanmsa B TEXHONOrMM nepepaboTku
nonumepos (MK-21)
dusnyeckasn xumus (MK-18)
KonnouaHas xumus (MK-18)
MatepuanosegeHune(MK-18)
Xumunyeckas 3alumMta matepuanos B TexHonorum nonumepos (MK-18)
BogonogrotoBka B TexHonoruu nepepadotku nonumepos (MK-18)
CaolicTBa NOBEPXHOCTHO-aKTMBHbIX BewecTs ([1K-18)
Xymunsa apeBecuHbl U cuHTeTnYeckux nonumepos (MK-20)
dusnko-xumusa nonumepos (MK-20)
Y4yebHada npakTuka (npakTuka no nostydeHunio NepBrUYHbIX NPOECCUOHANbHbLIX YMEHUIA U HABBLIKOB, B
TOM 4YKCe NEPBUYHBIX YMEHWUIA U HABBIKOB Hay4YHO-UccnegoBaTenbckon gearensHoct)(MK-20)
MpounsBoacTBeHHas nNpakTuka (TexHonornveckas npaktuka) (MK-4,MK-20, MK-21)
e [pouecchl 1 annapatbl Xummuyeckon TexHonoruu (MK-21)
e [lpon3BoaCcTBEHHAd NpakTuKa (MpakTuka no Nony4yeHuto NpoeccuoHanbHbIX YMEHU 1 ONbiTa
npodeccuoHansHon geatenbHocty (MK-18)
PMa 18.03.01 AkTuBauus Lennonosbl ANd XMMMUYECKON NPOMBbILLIIEHHOCTH
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2. COOEPXAHUE ANCUUMIIUHDI

O6bem (4achl)

HanmeHoBaHue n cogepxaHve 9 % S 3l 8

- I I

y4ebHbIX Moaynen, Tem n hopmM KOHTpONS L3z Z| 2
oOWV| O | ®

o ™ ™

0o0y4eHu

Y4yebHbi Moaynb 1. OCHOBHbIE (PU3NKO-XUMUYECKUE 3aKOHOMEPHOCTM aKTUBALIMM LIeNnonossl Ans
XMMUYECKO nepepaboTkm

Tema 1. TeopeTuyeckMe acnekTbl akTUBaUMM LENonosbl AnA  XMMUYECKOi
nepepabotkn. O MexaHM3Me aKkTMBauuMM W Oes3akTMBauuu uennonossl. O ponu
KanunmspHO-NMOPUCTON  CTPYKTYpbl  Lenmonossl.  Makpo- U MUKPOMOPUCTOCTb
uennonosbl. MIHkNogmMpoBaHye.

16

Tema 2. O mexaHu3Me MNPOHUKHOBEHUS peareHTOB B LENSIONIO3HbIE MaTepuansl.
OcHoBHble BuAbl TpaHcnopTa >xuakocten B nonumep. MonekynspHasa avdpdysus.
KanunnapHoe TedeHne. HekoTopble obwime Bonpockbl Teopuwn: 3akoH [lyasenns, | 12
KoadppuumeHT andpdysmm, pacTtBOPUMOCTb AudpdyHAMpyOWEero BewecTBa B
nonvMepe.

Tekywmn KOHTpOsb 1 KONNOKBNUYM 2

YuyebHbI moaynb 2. BriusHue pumsnyecknx n Xummyecknx Bo3a4enCcTBUM Ha CTPYKTYPY 1 CBOMCTBA
Lenonosbl 4is XMMmnyeckon obpaboTku

Tema 3. BnnsHne temnepaTypHO-BNaXXHOCTHbIX BO3A4ENCTBUI Ha (PU3NKO-XMMUYECKME
N (PU3MKO-MexaHMYecKkMe CBOWCTBa  LENMo3HOro  Martepuana. BnudaHue
rMapoTepMmMYEecKkUX BO3AEWCTBUA Ha TepMoanHamuyeckme (PyHKUMM CUCTEMbI
uennonosa-soja.

16

Tema 4. [esaktuBaumsi NUrHOLIENMIONO3HOIO KOMMO3WUTa B MpoLecce CYLUKU npwu
pasHbIX TeMnepaTypHO-BMaXHOCTHbIX YCNOBUSX. BnusHue HU3kMx TemnepaTtyp Ha
KanunnsipHO-NOPUCTYI0 CTPYKTYPY LENnnno3Horo maTtepuana. Ponb BpemeHHOro
daktopa Ha rmagpodunbHble M rnapodobHble  cBoWCTBa  Uennonosbl. | 14
TepmoauHamumyeckne CBOMCTBA  LEMMIONO3HOrO  BOJIOKHA MOCNe  akTMBauuu
3amopaxuBaHnem. O6 N3MeHeHUn CTPYKTYpbl U CBOWCTB LENono3bl NO4 BIIUSIHUEM
ynbTpaseyka u ynotpaguonetoBoro obnyyenus (YOO).

TeKkyLWwmn KOHTPOSb 2 KONMOKBUYM 2

YuyebHbIn moaynb 3. CoBpeMeHHble cnocobbl 0TOENKM Lenmnonosbl Ans XMMn4eckon nepepaboTku no
HOBENLINM 6ECXNOPHLIM TEXHONOTMAM

Tema 5. CeneKkTUBHbIN KUCITOTHbLIV MTMAPONn3 Npu oToenke Lensntonosbl. [NoBbiweHne
OKUCNSIEMOCTM M PEaKUMOHHOM CMOCOOHOCTM JUIHMHA B MpOLEecCce YacTUYHOro

KMCNOTHOrO ruaponusa. BrnvsHue rmgponunsa Ha oTbenky uenntonosbl no 6ecxnopHon 12
TexHonorum ECF. MNpaktudeckne npunoxeHuns.
Tema 6. ®epmeHTaATUBHbLIA  TMOPONM3  NIUTHOLIENSTIONIO3HOIO  MaTepuana.
OkucnutenbHble NpeBpalleHns NUrHuHa. WHTerpanbHble 3HTanbnNUU  NUTHWMHOB o4
pasnuyHoro npoucxoxaeHusi. KanopumeTpuyeckun meTon onpefernieHus Kucrbix
rpynn B JIMTHUHE.
TeKyLWwmn KOHTPOIb 3 KONJIOKBUYM 2
MpomexyTo4yHas aTTrecTaumsa No gUCLUUNIINHE 3a4eT 8
BCEIO: | 108
3. TEMATUYECKHWM NJ1AH
3.1. llekuum
Homepa OuyHoe oby4eHne O4yHo-3a04HOE 0by4eHne 3aoyHoe oby4eHne
uaysaembix Tem | GlR | aen coveorpa | (iao) coveorpa | (uaow)
1 8 4
2 8 4
3 8 4
4 8 4
PMa 18.03.01 AkTuBauus Lennonosbl ANd XMMMUYECKON NPOMBbILLIIEHHOCTH
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Homepa OuHoe o6yyeHue OuHo-3a04Hoe 0by4yeHne 3aoyHoe obyyeHve
N3yyaemblx Tem Homep Obvem Howmep O6bem Howmep OBrem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)
5 8 4
6 8 8
BCEIO: 28

3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUA
He npegycmoTpeHo

3.3. JllabopaTtopHble 3aHATUA

OyHo-3a04HoE

M;an;:ﬁablx HanmeHoBaHme OuHoe o6yyeHue 0ByueHme 3aoyHoe oby4yeHune
Tem nabopaTopHbIX 3aHATUI Homep O6bem Homep O6bem Homep O6bem
cemecTpa (vachbl) cemecTpa (yachbl) cemecTpa (yachbl)
Monyyenune
WHKNIOANPOBaHHbIX  0bpasLoB
1 uenntonosbl. CpaBHUTENbHbLIN 8 4

aHanu3  (OU3NKO-XUMUYECKUX
CBOWCTB LleNnnonossl A0 "
nocrne VHKNoAUpoBaHus.

AKTMBaUMA LEeNNonosbl
BOAHbLIMU pacTBOpamm
2 rmgpokcnga Hatpus. dusmko- 8 4
XUMUYECKNE CBOMNCTBA
LEeNOYHOW LIENN0No3bI

MHTerpanbHble TENNOTHI
B3aMMOAENCTBUSA LEennionosbl
pasnU4yHoON HagMOMEKYNSApPHON
opraHmsauunmn ¢ BoAom

BnvaHune TemnepatypHo-
BNaXXHOCTHbIX YCMOBUN Ha
HM3MKO-XMMUYECKNE CBOMNCTBA
Lennonossbl

BnusHue KncnotHoro wu
depMeHTaTUBHOIO rmaponusa 8
Ha PU3NKO-XUMUYECKne
CBOMCTBA LENIIIo3bl

OT0enka uennonosbl 8 8
nepokcuaom Bogopoaa

BCEro: 28

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuyHoe 06y4eHune OuHo-3a04Hoe 3ao4yHoe oby4eHue

y4eGHbIX dopma y oby4eHne y
moayneu, no

KOTOPLIM KOHTDOJ:lﬂ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoanTca 3HaHWK cemecTtpa cemecTpa cemecTtpa

KOHTPOJ1b

1,2,3 Konnokesunym 8 3
6. CAMOCTOATEJIbHAA PABOTA OBYYHAKLLEINOCA
PMa 18.03.01 AkTuBauus Lennonosbl ANd XMMMUYECKON NPOMBbILLIIEHHOCTH
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OuyHo-3a04HOE 3ao4Hoe
OuyHoe oby4yeHune
. obyyeHue 00yyeHne
Buabl camocTositensHom paboThbl Home Home Home
obyuatowierocs P | OBvem Pl o6vem P | O6vem
cemecT cemecTt cemecT
(vachbl) (vacel) (vacel)
pa pa pa
YcBOEHUe TEOPETMYECKOr0 Matepuana 8 22
MoarotoBka k TabopaTopHbIM 3aHATUSAM 8 22
lMoarotoBka K 3a4eTy 8 8
BCEIO: 52

7. OBPA3OBATEJIbHbIE TEXHOJTIOTNA

7.1. XapaKkTep1McTuKa BUAOB U UCNONb3YyeMbIiX MUHHOBALMOHHLIX (POPM YyY4EOHbIX 3aHATUN
He npegycmoTpeHo

7.2. Cucrtema oueHMBaHUs ycneBaeMoCTn n OOCTMXEeHUN o6yqa|ou.w|x0ﬂ Ana I'IpOMe)KYTO‘-IHOﬁ
aTtTecTauuu

TpaguuuoHHas | X ©annbHoO-penTrHroBas

8. OBECIMNEYEHUE OUCLUUIMJIUHDbI

8.1. YuebHas nutepaTtypa

a) ocHoBHas yyebHasi nutepaTypa
1.MNoBepxXHOCTHO-aKTUBHbIE BELLECTBa 1 NONMMEpPbl B BOAHbIX pacTBopax [AnekTpoHHbIn pecypc] / K.
Xonmbepr [u op.].— OnekTpoH. TekcToBble AaHHble.— M.: BUHOM. JlabopaTtopus 3HaHuin, 2015.— 529
c. — Pexxum poctyna: http://www.iprbookshop.ru/26036- 96C «IPRbooks»

6) gononHuTensHasa y4ebHas nuTepaTypa
2. NembsiHUeBa, E.1O0. Contobunusauusa B pacTBopax NnoBepXHOCTHO-aKTUBHbIX BellecTs [TekcT]: yuebHo-
mMeToanyeckoe nocodue / E.FO. [lembsHueBa, P.A. KonHuHa. - CI16.: CM6IrTypPri, 2015. — 31 c.
3. BonblHckuin, A.J1. Ponb NOBEPXHOCTHBIX ABMIEHUIN B CTPYKTYPHO-MEXaHUYECKOW NOBEAEHUN TBEPObIX
nonnmepoB [OnekTpoHHbIN pecypc]/ BonbiHckun A.J1., bakeeB H.®.— OneKTpoH. TEKCTOBbIE AaHHbIE.—
M.: ©DUBMATIINT, 2014.— 534 c. — Pexxum gocTtyna: http://www.iprbookshop.ru/30195- 36C
«IPRbooks».

8.2. NMepeyeHb yuebHO-MeTOAMYECKOrO 0b6ecnevyeHust Ansi CaMoCTosATENbHOM paboTbl oby4yarowmxcs
no AvcuunnuHe
1. Ocosckas, .. OpraHusauusa y4ebHoro npotiecca Ha kacdeape hU3n4eckon n KonnonaHom Xmmmm
[OnekTpoHHBIN pecypc): ydebHo-MeToamyeckoe nocobue / .. Ocosckas, E.1O. embsaHuesa. CI16.:
CNerTYPI, 2016. — 81 c. Pexwum goctyna: http://nizrp.narod.ru/metod/kaffizikollchem//9.pdf — 36 BLITS.

8.3. MNepeyeHb pecypcoB nHhOpPMaLMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6Xo0AUMbIX AJisl OCBOEHUSA AUCLUNIIUHBI

1. OnekTpoHHas bubnmoTteka SBC «IPRbooksy, http://www.iprbookshop.ru/

2. Hay4dHasi anektpoHHast onbnmoteka: http: //elibrary.ru.

3. Poccuiickas rocygapctBeHHasa bmubnuoteka: http://www.rsl.ru.2

8.4. NepeyeHb MHPOPMALUOHHBLIX TEXHONOIMIA, UCMONb3yeMbIX NPU OCYLLECTBIEHUU
obGpasoBaTenbLHOro npouecca No gMcUuMniunHe, BKIO4Yasa nepevyeHb NPoOrpaMMHOro obecnevyeHus u
MH(OPMALMNOHHBbIX CMPAaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHue matepuanbHO-TEXHUYECKOMN 6a3bl, HEOOXOAMMON ANA OCYLUECTBIEHUSA
obpazoBaTenbLHOro npouecca no AUCLUMUNInHe
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1. IlekunoHHas ayanTopusi ¢ MynbTUMeANNHbIM y4eBHbIM KOMMIIEKCOM
2. CneumanmsmpoBaHHas y4yebHasa nabopartopus

8.6.MHble cBeaeHuA u (Mnn) maTepuansbl
He npegycmoTpeHo

9. METOOAMYECKUE YKASAHUA OANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ANCLUUNNUNHBI
Buapbl yuebHbIx
3aHATUN U
camocTosITeNbHas OpraHusauust gesaTenbHOCTM oby4atoLerocs
paboTta
obyyvarLmxcs
Jlekums MpopabaTbiBaHMe paboyelt nporpamMmbl MO  AaHHOW AvcumnivHe, paboTta c
KOHCMEKTOM IeKUMn M y4ebHbIX nocobur no AaHHoW aucumnnuHe. [pocmoTp
NepUOAMNYECKUX W3OaHUMM POCCUMCKMX W 3apyDexHblx, pecypcoB WHTepHeT,
KOHCynbTauuu npenogasaTtens.
JlabopaTopHbie Pabota ¢ yuebHO-MeTOoaMYECKMMU Nocobusammn no nabopartopHon paboTe,
3aHATUSA nony4YeHVe HaBbIKOB MCCNEeA0BaHVSCBOMNCTB LIENMoN03bl U ee peakLMOHHON
cnocobHOCTH
CamocTodATenbHas | YCBOeHMe TeopeTMyecKoro maTepuarna, NoAaroToBka K NabopaTOpHbIM 3aHATUSIM;
paboTa cTygeHTa. paboTa ¢ UCTOYHMKaMU WHopmaumm no aucumnnuHe. Mpu nogrotToBke K 3adveTy
HeobxoguMMo npopaboTaTb KOHCMEKTbl JIEKUMIA, pPekoMeHAyemyl nuTepaTypy,
npopaboTaTb BONPOCHI K 3a4eTy, NONYy4YMTb KOHCYNbTaUMIO Y NpenogaBaTens.

10. ®OHA OLIEHOYHbLIX CPEACTB
anda NPOBEAEHUA MPOMEXYTOYHOU ATTECTALIUN

10.1. OnucaHue nokasatenen v KPUTEPUEB OLIEHWBaHUSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux

dopMupoBaHus, onMcaHue LIKan oLueHNBaHUA

10.1.1. Noka3aTenu oueHMBaAHUA KOMNETEHLMIA Ha 3Tanax ux cpopmMmmpoBaHusi

Koa HanmeHoBaHune MpencraeneHne
KomMneTeHummn . OLIEHOYHOro OLIEHOYHOro
lNokasaTenu oueHMBaHMSA KOMMNETEHLMN

(aTan ocBoeHus) cpeactea cpenctea B ooHAe

MK-4(2,3) lMoka3biBaeT 3HaHMSA TEXHOSOTUN 1.YcTHoE 1. NepeveHb
NPOU3BOACTB MCKYCCTBEHHbIX BOSTOKOH cobecenoBaHune BOMPOCOB A5
[leMoHCTpupyeT cnocobHOCTL Bbibopa 2. MNpaktuyeckoe | yCTHOro
TEXHUYECKUX CPEACTB, y4nTbIBast 3agaHue cobecenoBaHus
3KOSIorMyeckme nNocneacTBnsa Nx NPUMeHeHns (16 BonpocoB)
CeuaeTtenbcTByeT CNOCOBHOCTbL NPUHUMATL 2. MNpakTnyeckue
KOHKPETHbI€ TEXHONOMMYeCcKne peLleHus 3apaHuA(16

3a4aHun)

MK-18 (3) lNokasbiBaeT 3HaHWSA 1.YcTHOE 1. MNMepeveHb
XUMUU LEenmnonosbl U ApeBeCUHbI; cobecenoBaHue BOMpPOCOB AN
cBoWcTBacynbMaTHOW 1 CynbgUTHOM 2. MpakTnyeckoe | YCTHOrO
LLenntonos; omsmko-XxmMmu4eckmne 3agaHue cobecenoBaHus
3aKOHOMEPHOCTM U MeXaHM3M NpPoLEeCCOB (16 BonpocoB)
aKkTMBauumM LLensionosel; MmacconepeHoc 2. MNpakTuyeckue
XXWOKOCTHbIX peareHToB; 3agaHus (16

3agaHun)
[eMoHCcTpupyeT yMeHnemoanguumpoBaTb
Lenmnonosy ¢ uenbio yny4dlieHus ee
KayecTBa npuv Nony4yeHnn BUCKO3HOM
Lennonosbl; opMynmpoBaTth U pellaTb
3ajaun, BO3HUKaoLmMe B Xxoae
NPOV3BOACTBEHHOW N HAY4YHO-
nccnenoBaTenbCKoN AeATeNbHOCTH,
CBsi3aHHbIE C aKTMBaUMEN Lennonosbl;
aHann3npoBaTtb
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rpynmnbl NO PELLUEHNIO KOHKPETHOW 3a4aun B
COOTBETCTBMM C TEMATUKOWN NPOEKTa
MokasbiBaeT

rOTOBHOCTbIO K NPOChECCUOHANbHO
OpPUEHTUPOBaAHHOMY OBLLEHUIO B
MEXAYHaApOAHOW MyrnbTUMEeOUNHON cpefe

Koa HanmeHoBaHune MpencraeneHne
KOMMeTeHLMn y OLEHOYHOro OLEHOYHOro
MokaszaTenu oLeHMBaHUA KOMNETEHLNIA

(aTan ocBoeHuMs) cpencrtea cpenctsa B hoHAe
lMposiBnsieT roToBHOCTb OCMbICIMBATH
TeopeTn4eckne 3HaHus s
COBEpPLUEHCTBOBaHWS NPOLECCOB
XUMu4eckon nepepaboTkm LLennonossl; Ans
Nony4yeHnsi HOBbIX MOMMMEpPHbLIX MaTepuarnos
Ha OCHOBE LIensionoassbl;

MK- 20 (2) OBHapyxuBaeT 3HaHuS 1.YcTHOE 1. MNMepeveHb
HOBENLUNX OOCTWKEHMIN B obnacTu cobecenoBaHue BOMPOCOB 455
nonyyeHns n nepepaboTKn LEenoN03HbIX 2. MpakTnyeckoe | YCTHOrO
MaTepuanos 3agaHve cobecenoBaHusi

(16 BonpocoB)
[eMoHCTpupyeT ymeHne 2. MNpakTuyeckue
Nnonb30BaTbCs Pa3fMYHbIMU UCTOYHMKAMU 3agaHua (16
WHpopMaLnn, BKIHOYAsi MHTEPHET pecypchl 3agaHun)
Ons pelleHus NpoM3BOACTBEHHbIX 3a4ay;
npeacTaBuUTb UTOMM Hay4YHO-
uccrnegoBaTtenbckon paboThl B BUAe
OTYeTOB, pedepaToB, CTaTeln, AOKNAO0B Ha
KOHepeHLUnax
Moka3biBaeT cnOCOBHOCTY K BNageHuio
HaBbIKaMK
MCMNOMb30BaHNs OTEYECTBEHHON U
3apybexHon nutepaTtypbl, NPOBEAEHUS
NaTeHTHbIX UCCIIe00BaHUN C LEenbio
COBEPLLEHCTBOBAHMS NPOLLECCOB aKTMBaLUn
Lennonosbl Ans XMMn4eckomn nepepaboTku un
NPUMEHEHNs LLennonosel B TEXHONOMMN
nonyyeHvsi NONIMMEPHbLIX MaTepuanos

MK- 21 (2,3) O6HapyxuBaeT 3HaHUS KOMMYHUKAUMOHHbIX | 1.YCcTHoe 1. MNMepeveHb
dopM 06LLEeHNS C yHETOM cobecenoBaHue BONPOCOB A5
npodeccuoHanbHON HanpaBIEHHOCTH 2. lNpakTnuyeckoe | ycTHOro
MokasbiBaeT ymeHus paboTaTb B COCTaBe 3agaHve cobecenoBaHusi

(16 BonpocoB)

2. MNpakTnyeckne
3agaHus (16
3agaHun)

10.1.2. OnucaHue WKan v KputTepueB oLeHMBaHUACKHOPMNPOBAHHOCTU KOMMNETEHL UM

KpuTtepuu oueHnBaHnsa chopMMpoOBaHHOCTY KOMMETEHLUUM

OueHka no
TpaguLUNOHHOM KpuTepum oueHnBaHnsa cchopMmnMpoBaHHOCTU KOMMNETEHLNN
wKane

3auTeHo O6y4atoLmncsa nokasbiBaeT BCECTOPOHHEE U rMyHBoKoe 3HaHUe OCHOBHbIX PU3NYECKMX
3aKOHOB, CBOOOJHO OPUEHTUPYETCS B OCHOBHbIX NOHATUSIX, TEPMUHAX U onpeaeneHusx;
YCBOWI OCHOBHYIO 1 3HAKOM C AONONTHUTENLHOW NUTEPaTYPON; MOXET OBBACHUTL
B3aMMOCBSI3b OCHOBHbIX (PU3NYECKNX 3aKOHOB U UX 3HAYEHME AN nocnenytoLen
npodeccuoHanbHoON OeaTeNbHOCTY; NPOSABASIET TBOPYECKNE CMOCOOHOCTU B
ncnonb3oBaHUKM y4ebHOro marepuana.

He 3auteHo Ob6yvarowmnca He uMeeT [OCTAaTOMHOrO YPOBHA 3HAHMS OUCLMMIWHBLI, HE MOXEeT
chopmynupoBaTb OCHOBHblE (PU3MYECKME 3aKOHbI; MSIOXO0 OPUEHTUPYETCA B OCHOBHbLIX
NOHATUAX U OMpefesieHusX; NJIoX0 3HaKOM C OCHOBHOW nuTepaTypown; JonyckaeT npwu
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PYKOBOACTBOM npenogaBaTterns.

OoTBeTe Ha 3a4yeTe CyueCTBEeHHble owmnbKn N He MoXeT YCTPaHUTb UX [axe non

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuarnbl, HeOOXoANMbIe AN OLeHKU 3HAHUM,
YMEHUMN, HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU, XapaKTepusywme atanbl (popMUpoBaHus
KOMNeTeHUUn

10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbIM B COOTBETCTBUM C YCTAaHOBIIEHHbLIMU 3Tanamu
¢hopMmmpoBaHNA KOMNEeTeHLUN

Ne Ne

/n dopMynupoBka BONpoCoB TeMbl

1 | OcHOBHble (PM3UKO-XUMUYECKNE 3aKOHOMEPHOCTU aKTUBaLMKU LIESIToNo3bl A XUMUYECKON 1
NoAaroToBkn. PeakumoHHas cnocobHOCTb Lenionossbl

2 | TeopeTnyeckMe acnekTbl akTMBauMM Uenmnonosbl Ans xvuMmnepepabotkn.O mexaHusme 1
akTMBauuMm M gesaktmBauum uUenmornosdel. O ponv  KanunnsipHO-NMOPUCTON CTPYKTYpbI
yennonosbl. Makpo- 1 MMKpPONOPUCTOCTb LIENono3bl. VIHknoguposaHve

3 | O mMexaHn3Me MPOHUKHOBEHUSI peareHToB B LENoNo3Hble MaTepuarnbl. OCHOBHbIE BMAbI 2
TpaHcnopTa Xugkocten B nonumep. MonekynsapHaa anddysmsa. KanunnapHoe TeyeHue.
HekoTopble o6limMe Bonpocbl Teopun: 3akoH [lyaseinns, koadpduumeHT anddysmu,
pacTBOpMMOCTb AN YHAMPYIOLLEro BELLECTBA B NONMMeEpe

4 | ®U3MKO-XMMNYECKME acNeKTbl aKTMBALUKN LEeNono3bl BOAHLIMU U HEBOAHBIMU CUCTEMaMU 2

5 O wmexaHn3ame akTuBauuu uennonossl BogHbiMM pactBopamu NaOH, KOH, RsOH, 2
OpraHN4YeCcKUMM XUOKOCTAMU C NO3ULUN TepMoaUHaAMUKKU. TemnepaTypHbIn KO3 ULNEHT
aHTanbnuu. Tennota passefeHus

7 | CTpyKTYpHblE U3BMEHEHMS B LLENNIONO3HbIX BONOKHaX Noj AeNCTBUEM LLENOYEN U X BNUSHUE 2
Ha (PU3MKO-XMMUYECKME CBONCTBA N PEaKLMOHHYI0 CNOCOBHOCTb K BUCKO3006pa3oBaHumio

8 | CornacoBaHHOCTb [aHHbIX TEpPMOAMHAMUYECKUX WCCRedoBaHW C  pes3ynbTaTtamu 3
CneKkTpanbHbIX METOAO0B.

9 | ®u3uKo-XxMMMYECKMEe CBOWCTBA MMOPOSNIM30BAHHOIO LENMoNo3Horo matepuana. Nsotepmebl 3
copbuumn, Tennota cMavyMBaHusl, BA3KOCTb, PACTBOPUMOCTb.

10 | Ponb cTeknoobpa3HOM COCTaBMSOWEN LEenmno3bl Ha Mpouecc B3auMOAEWCTBMS 3
LeNonosbl C XNOKOCTHBIM peareHToM.

11 | BnusHue npupodbl LENHONO3HOMO BOJIOKHA (MEH, XIOMOK, [OpeBecHasl Lenonosa, 3
BMCKO3HblE BOJIOKHA) Ha peakUMOHHYK CMNocoBHOCTb  LEenmono3el U CBOWCTBA
aKTVMBMPOBAHHOW LIENTNo3bl.

12 | TennoTbl CMayMBaHUSA pasnUYHbIX LENono3ocoaepxawmx marepuanoB. 3aBMCMMOCTb 3
TEeNnoTbl CMadMBaHWs LENoNo3bl OT CTPYKTYPbl UCXOOHOrO LENMMO3HOro MaTtepuana,
cnocoba ero nony4vyeHus U ycnosui OononHUTENbHON 06paboTku. BnuaHue duanyeckmx
BO3JENCTBMI Ha CTPYKTYPY 1 CBOMCTBA LIEeNmnonosbl

13 | BnusHue pmanyecknx BO34eNCTBUN HA CTPYKTYPY U CBOWCTBA LLENMonosbl 3

14 | BnuaHve TemnepaTypHO-BMaXXHOCTHbIX BO3AEWCTBUN Ha (PU3UKO-XUMUYECKUE N (PU3UKO- 4
MexaHu4yeckne CBOMCTBA LIENMONO3HOro matepuana. [esaktvBauums nurHoLEenniono3Horo
KOMMO3WTa B NPOLIECCE CYLLKU MPU pa3HbiX TeMNepaTypHO-BNaXXHOCTHbBIX YCNOBUSAX.

15 | CTpyKTypHble W3MEHEHVUs1 B LEJUTIONIO3HbIX BOMOKHAx nog OencTBMEM YacTUYHOTO 5
KMCMNOTHOrO ruaponm3a. CornacoBaHHOCTb AaHHbIX TEPMOANHAMUYECKUX UCCIeg0BaHun ¢
pesynbTaTtaMu cnekTpanbHbIX MeTogoB. [pakTnyeckme NpunoxeHns

16 | CeneKkTUBHbIN KUCNOTHBIA MPEPMEHTATUBHBIA TMAPONN3 Npu oTHENKe LIenonosbl 6

10.2.2. BapmaHT TUNOBbLIX 3afaHui (3agay, KEMCOB), pa3paboTaHHbIX B COOTBETCTBUU C
yCTaHOBMEHHbIMU 3TanaMmu chopMUpoOBaHUA KOMMNETEHLUUN

Ne YcnoBust TMNOBbIX 3agad
. OTBeTt
n/n (3apau, kercoB)
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Mcnonb3ys 3HaHUA CBOWCTB
LIeNnonos3bl onpeaenuTs,
Kakoe rnaBHoe TpeboBaHue,
npeaobaABIsSeMoe K Lennonose
Ons NOflyvYeHUst  BMCKO3HOTO
BOJSIOKHA. HanTn KOHKpeTHble
TEXHUYECKME peLueHust Mpu
MAOXOM KayecTBe BUCKO3HOro
BOJTOKHA

OcCHOBHbIM TpeboBaHMEM, NpeabsBASEMbIM K LENnonose Ans
nony4YeHnst BACKO3HOIO BOJIOKHA sIBNsieTcst HebonbLuas
pa3BETBIIEHHOCTb LIENION03bl, HO rMaBHoe TpeboBaHUe — 3TO
y3Koe MOMeKynsipHO- MaccHoe pacnpeaerneHue. HebornbLuas
nonuaucnepcHocTb - CI 500-700. MNpn 6onee Huskom CI1
MeXaHW4YecKMe CBOMCTBA BOMOKHA NajatoT U HE COOTBETCTBYHOT
HOpMaTMBHbIM JoKyMeHTaMm. [pu 6onee Bbicokom CI1
YCINOXHSIETCSt TEXHOMNOIMsi — 3abuBatoTcs unbepbl U TpebyeTcs
OCTaHOBKa NPOU3BOACTBA A1 NPOYUCTKM PUNbEP, YTO CHKAET
NPOU3BOAUTENBHOCTL. U cebecTonmocTb Npoaykumu. MNnoxoe
KayeCTBO BMCKO3HOrO BOJIOKHA MOXET ObITb CBA3AHO C NIIOXUM
Ka4yeCTBOM LIeN003bl K BUCKO3006pa3oBaHuio.

MoaroToBka 3asiBKM Ha M30-
OpeteHne  «Cnocob6  nony
YeHus
BymarvaspoamHaMmM4ecknum
cnocobomgopmoBaHma»

[na noaroToBku 3asiBKM Ha u3obpeteHne HeobxoaMMO NPoBECTH
NaTEHTHbIN NOUCK (POCCUNCKUX U 3apyOeXxXHbIX NaTEHTOB)MNO Teme
BaLlen 3asiBku. [pu NnpoBegeHUN noncka HeobXoanMo HalTH
npeumyLLecTBa Ballen 3asiBKM (TEXHONMOrMYeckme,
3KOHOMMYECKME, aKonormyeckue). flanee HeobxoanmMo HanTH
Hanbornee 6nm3Koe No NpegnonaraeMomMy BalleMy U306peTeHnto
pelleHne n obHapyXunTb B HEM HEAOCTaTKW, JOKa3aTb ero
HepeHTabenbHOCTb [penmMyLLecTBO Halwero cnocoba cocTouT B
yBENUYEHNN NPOYHOCTU Bymarun. nony4eHHon
aspocbopmoBaHuem. MNMpenmyuiectso obecneynBaeTcs
obpaboTkon crnabon KNCNoTon AN paspbiBa MMUKO3MAHbIX
cBs3en 1 0bpasoBaHMEM AOMOMHUTENbHbBIX aKTUBHbIX LIEHTPOB
Ha NOBEpPXHOCTU BOMOKHA. CnefyoLwum aTanom aBnseTcd
cosgaHue hopmynel M3obpeTeHns n HanmcaHune nopsgka 20-25
NpMMEpPOB, NOATBEPXKAAOLLNX MPENUMYLLIECTBA Ballero
n3obpeTeHus

Cnocobbl 06LeHns B KomaHae

AN peLleHust TexHUYecKow
3agayn) 3agava-HanTtu
onTuMarnbHoe pelleHne
CHWKEHNS NMPOYHOCTU
BOAOPOAHbIX cBsizen B
cTeknoobpasHom

COCTaBNAOLLEN LeNnonossl

B pesynbrarte B3anmogencTeus rpynnbl COTPYAHUKOB
nosiBunacb BO3MOXHOCTb 3a JOBOJIbHO KOPOTKUIM NMPOMEXYTOK
BPEMEHM HaNTU NPaBUITbHOE peLleHNe NOCTaBEHHOW 3a4auun:
HeobxoaMMo NpoBecTM 00paboTKy Lensono3bl PacTBOPOM
OumMeTuncynbgokcnaa, B3aMmogencTeme ¢ KOTOpbIM,
HeHapyLlas COOTHOLLEHUE amMopHON 1 KpUcTanmyeckom
COCTaBMAIOLLEN LEeNNono3bl (peHTreHorpammMa He nokasbiBaeT
HUKaKMX M3MEHEHWI), B TO BPEMSI. KaK M3MEpPEHME TEMNOBOrO
acdhdpekTa B3anMoaenCcTBNSA C BOLOW LLeNono3bl,06paboTtaHHoOM
OMCO, nokasbiBaeT yBennyeHue TennoTbl cMaynBaHmm Ha 20
%. 31O ABNSAETCS AOKa3aTeNbCTBOM Pa3pbIXSIEHUS aMOpPHOM
COCTaBNAKLLEN LENNIoNo3bl.

10.3. MeToauyeckue matepuarnbl, onpegensowme npoueaypbl oLleHUBaHUA 3HAHUW, YMEHUN,
BIlageHnM (HaBbIKOB M (UMW) NPaKTUYECKOro oNnbiTa AeATENbHOCTU), XapaKTepU3yHLUX 3Tanbl
dopmMMpoBaHUA KOMNETEHLNI
10.3.1. YcnoBus pgonycka o6yvyalroLeroca K cpaye 3avetav Nopsagaok NUKBMAALMM aKkageMUyecKown
3a0/KEHHOCTHU
MonoxeHne o npoBeaeHUn TeKyllero KOHTpOnA ycneBaeMoOCTU U HpOMe)KyTOLIHOVI atTectauunm

obyuvatomuxcs

10.3.2. ®dopma npoBeAeHUs NPOMEXKYTOYHOMU aTTecTauumn No AUCLUNIINHe

yCTHaa | X nMCbMeHHasa KOMMNbOTEPHOE TeCTUPOBaAHNE NHadA

10.3.3. Ocob6eHHOCTU NpOoBeAeHUA 3a4eTa
e Bpems Ha NoAroToBKy oTBeTa -30MUHYT
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