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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenoaaBaeMoil TUCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON TPOTrPaMMBI

basoBasi I:l Ob6s3aTtenbHasn I:l JlononHuTensHo
Bnok 1: aBnseTca akynbTaTMBoM

BapwnatusHas IZl Mo BbIGOpPY IZ'

1.2. Uenb aucumnnuHbl
CcopmmpoBatb KomnetTeHumMu obyvatowlerocs B 06nacT 3KCNEpPUMEHTanbHOMO U TEeopeTUYecKoro
nccneaoBaHUs CBOWCTB MOMMANEKTPONUTOB; NOMNy4YeHMs U nepepaboTkn NONUANEKTPONUTHBLIX MaTepuaros.

1.3. 3agaum gucuMnnuHbI

e PaccMoTpeTb COBpeMEHHble TeHAEeHUMM B 06nacTn nonyvyeHus u nepepaboTku NonNnaneKkTPONUTHbIX
MaTepuarnos.

e [logrotoBMTb BbIMYCKHUKOB K MPOU3BOACTBEHHO-TEXHOMNOMMYECKON AEATENBHOCTH.

e [lokaszaTb OCOBEHHOCTU  HOBEWLUMX, 3KONormdeckn Ge3onacHbIX, TEXHOMOMMM  MonyyYyeHus
NOSIN3NEKTPOSINTOB.

e [logrotoBMTb  BbINYCKHMKOB K  CaMOOOYYEeHUIO M HenpepbiBHOMY  NpodeCcCUoHansHoOMy
CaMOCOBEPLUEHCTBOBAHUIO.

1.4. I'Iepequb nrnaHNnpyembiXx pe3ynbTaTtoB OGy‘-IQHMﬂ no gucuunniinHe, COOTHeCeHHbIX C
niaHnpyembiMu pe3yribTataMun OCBOEHUA oGpasoBaTeanoﬁ nporpamMmmbli

Kop,
OT1an oopmMmpoBaHus
KOMMeTeHL MM dopmynupoBka KOMMEeTEHL MM
OnK-3 FOTOBHOCTbIO ~ MCMONb30BaTb 3HAHWSE O  CTPOEHUU 3

BELleCTBa, MNPMPOOEe XMMUYECKOW CBSI3U B PasfnyHbIX
Knaccax XMMWYECKUX COEeAMHEHW [ans  NOHWMaHWs
CBOWCTB MarepuanoB W  MexaHusma  XUMUYECKUX
MPOLIECCOB, MPOTEKALLIMX B OKPYXalowem M1pe

MnaHupyemble pe3ynbTaTbl 060y4YeHUsA
3HaThb:
COBpPEMEHHbIE METOOUKN UCCMNEA0BaHUS NOJNIMINEKTPOSNIUTHBIX MaTepuanoB, COBPEMEHHbIE NPUGOpHI
N METOOUKN B NPOBEAEHMMN SKCMEPUMEHTOB MO U3YYEHUIO CBOWCTB NMOJIMSNEKTPOITUTOB;
YMmeTb:
OpraHu3oBbIBaTb MpPOBEAEHNE 3JKCMEPUMEHTOB, NpoBoAUTb 06paboTky UK  aHanusaupoBaTb
nony4eHHble pe3ynbTaThl;
BnapeTb:
MeToamkamun 06paboTkM M aHanu3a Nony4YeHHbIX Pe3ynbTaTos.

CnocobBHocTblo 7] rOTOBHOCTbIO OCYLLEeCTBNATb
TEXHONOrM4YecKun npowecc B COOTBETCTBUM c
pernameHToOM M UCMofb30BaTh TEXHUYECKNE CcpeacTBa Ans
M3MEPEHUS OCHOBHbIX MapaMeTPoB TEXHOJOMMYECKOro
npouecca, CBOWCTB Cblpbsi M NPOAYKLUUK

MK-1 2,3

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:

XUMUYECKME TEXHONOTMM U HOBENLUNE OOCTUXKEHUS COBPEMEHHON XMMUW NMOSIMMEPHBLIX MaTepuaros,
OCHOBbI HAHOTEXHOJTOTUIM B 00NacT! NOMy4YeHMs NONIMANEKTPONIMTHBIX MaTepranoB C 3a4aHHbIMU
CBOMCTBaMW.

YMmeTb:

OCYLLECTBMATL TEXHONOMMYECKMA MpOLEeCcC B COOTBETCTBMM C PErfaMeHTOM, WCMoNb30oBaThb
TEXHU4YeCKne cpeacTsa ansi U3BMepeHnst OCHOBHbLIX NapaMeTpoB TEXHOMNOMMYECKOro npouecca, oueHnBaTb
a(ppekTMBHOCTL U BHEAPSATb B MPOM3BOACTBO HOBbIE€ TEXHOMOMUW MOJTYYEHUSA MNOSMUINEKTPOSIMTOB C
3afaHHbIMW CBOWCTBaMU;

BnapeTb:

3HaHUSIMN O COBPEMEHHbIX MeToAax NPon3BOACTBA NOSUANEKTPONNTOB, OLEHKN 3 EKTUBHOCTM

HOBbIX TEXHOOTMIN NPOMN3BOACTBA N 3KCMITyaTalMm NOJNIMSNEKTPONTUTHBIX MaTepuaros.
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1.5. AcumMnnuHbl (NPaKTUKK) obpa3oBaTenbHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo

chopmMupoBaHue KOMneTeHUMN, ykazaHHbIX B n.1.4:
dusmyeckas xumuns (Or1K-3)
O6wwasn n HeopraHudeckast xumust (OTl1K-3)
OpraHuyeckas xumust (OlK-3)
KonnougHas xumus (OlMK-3)
Matepuanosegerue B LIBIM (OlK-3)

Xnmundyeckas 3alumMra matepuanos npu nepepaboTtke pactutensHoro coipbs (OlK-3)

Bopgonogrotoeka B TexHonorum LIBM (MK-1)
PeareHTHble MeToabl o4mcTku Boapl (MK-1)
ONeKTPOTEXHUKA U NPOMbILLIIEHHas anekTpoHuka (MK-1)

np0I/I3BO,EI,CTBeHHa$| npaxkTuka (I'IpaKTI/IKa no nonyvYeHuto I'IpOd)eCCI/IOHaJ'IbeIX yMeHI/IIZ nonbiTa

npodeccuoHansHon geatensHocTtu) (MK-1)
MpounsBoacTBeHHas nNpakTuka (TexHonorndeckas npakrtuka) (MK-1)

TexHonorusa uenntonosbl, bymaru, KapToHa U KOMMNO3MLMOHHbIX MaTepuanos (MK-1)

2. COOEPXAHUE ANCUUTTIINHDI

HanmeHoBaHue 1 cogepxaHue
y4ebBHbIX MoAynen, Tem n popmM KOHTPOIS

Bbipensiemoe

Bpe

Ms (Yacbl)

0o4YHOE
obyyeHune

OYHO-
3a04HOE
obvyeHune
3a04HOe
obyyeHue

YyebHbI Moaynb 1. BBeaeHune. Knaccudumkaumsa nonmmepoB no XMuMM4eckomMy
CTPOEHMIO U TONOJIOTMN MaKPOMOIEKYI.

Tema 1. Xummnueckue knaccosl BMC.

=
o

XumMnyeckme Knaccbl, TUMbl U TPYMMbl BbICOKOMOMEKYNSAPHbLIX coeauHEHWUA. Tunbl
MOMEKYMNSAPHbIX  apXUTEKTyp: NuHelHble, rpe6GHeobpasHble, 3Be34o06pasHble,
OeHOpUTHble, MUKporenn. CTaTucTMyeckoe onncaHne MakpoMorneky’l.

Mopenb KyHa. YepBeobpasHasa uenb. Llenb ¢ UKCMPOBaHHbIMW BaneHTHbIMU
yrnamu. CBefeHWss MO  HOBEWWMM  [JOCTMXKEHUSM  COBPEMEHHON  XUMUK
NONUANEKTPONUTHbIX MaTepuanoB, OCHOBaM HaHOTEXHOMOMMU B  XUMUYECKOMU
TEXHOMOrMM OCBOEHUSA MOMUANEKTPONUTOB C 3aaHHbIMN CBOMCTBAMMU.

Tema 2. NpupoaHbie NONNINEKTPONNTbI

OcoBEeHHOCTM MONMMANEKTPONUTOB PACTUTENBHOIO NponcxoxaeHus. CTpykTypa u
dpakTanbHble CBOMCTBA MakpOMOSEKYST Ha npuMmepe NUrHocynb¢oHaToB.
CTpykTypa 1 U3NKO-XMMUYeCkne CBOMCTBA NUrHOCYNb(OHATOB.
M'opoonHaMmmyeckme CBOMCTBA NUrHOCYNbGoHaToB. MexXmonekynspHble
B3aMMOLEWNCTBUS B pacTBOpax nurHocynboHaTtoB. [NoBegeHne nurHocynbgoHaToB
B pacTBope. BnusHue BHeELLHNX YCNOBMI Ha rMapoanHaM1M4eckmue CBoMCTBa
NUrHoCcynboHaTOB.

Tekywmn koHTponb 1. Konnoksnym

Y4yebHbI moaynb 2. MoHUTLI. MOHHBIN OOMEH.

Tema 3. Tunbl MOHNTOB.

16

16

O6Lwme npuvHUMnbl 1 NOHATUSA. KaTMOHUTBLI U aHUOHWUTBLI, amdonuTel. MprupoaHbie n
CUMHTETMYECKME MOHOOOMEHHble BellecTBa. AKTUBHbIe rpynnbl. Peakuun obmeHa.
CrneuundunyHble unoHuTbl. HeopraHuyeckne woHuTbl. CpaBHUTENbHas OOMEHHas
€MKOCTb MOHWUTOB. OKBUBASIEHTHbLIN N obpaTtumbii 0OmeH. MaccoBasi, 06bEMHas n
nonHas (npepenbHasi) 0OMeHHass EMKOCTb. 3aBUCUMOCTb MOHHOIO 0OMeHa B BOAHbIX
pactBopax oT pH cpeabl. Knaccugukaums MOHUTOB No HUKonbCckomy.

Tema 4. NoHOOOMEHHOEe paBHOBecHUe.

16

16

YpaBHeHVE n30TepMbl OOMEHa MOHOB. TUMbl BO3MOXHbIX PAaBHOBECHbLIX COCTOSTHUN.
MprHUMN HE3aBUCMMOCTM OOMeHa OTAENbHbIX Nap MoHoB. OcobeHHOCTb NoBeAeHMS
NONUYHKLMOHAMbHbIX MOHUTOB. Twvnbl n3oTepm obmeHa. Mopenb
NonM@YHKLMOHaNbHOro noHnta. Mogenb CTyneH4aToro oomeHa.

Tekywmn KoHTponb 2. Konnoksnym

Y4yebHbI moaynb 3. MonuamdconuTol.

Tema 5. Knaccudukaumus nonnamconumtos.

16

16

MNonunanekTponuTbl W MNONUMEPHbIE  HeanekTponutbl. [MonunamdonuTtel, UX
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Bbligensemoe
BpeMs (4achbl)
HanmeHoBaHue 1 cogepxaHue o od oQ
y4ebHbIX Moaynen, Tem n popm KOHTPOIS § zle g z g I
3512388 8%
] ®g ®o
n30anekTpuyeckas Todka M MeToabl ee onpefeneHund. benku kak npupoaHbie
nonnamdonutbl. KoHdUrypaunoHHoe COCTOSiIHME Makpomoriekyn 6enkoB B
3aBMCUMOCTM OT pH cpeapbl.
Tema 6. TepmoanHaMMKa pacTBOPOB NOJININEKTPOSIUTOB. 16 16
OcmoTuveckoe [faBneHve U MemOpaHHbli  noTeHuman. Odpdekt [oHHaHa.
NoHnsaumoHHoe paBHOBeCHE B BOAHbIX pacTBopax NONNaNeKTpoOnmnToB.
'MapoanHammnyeckme CBOMCTBA NUHEMHbIX NOMMANEKTPONUTOB. MonnanekTponutHoe
HabyxaHue. OcobeHHOCTM noBeaeHWs BOAOPACcTBOpPUMMbIX nonvamdgonutos. 3T un
UAT. BrvsiHue HU3KOMOSEKYIAPHbIX 3MEeKTPonnTOoB Ha nonoXxeHue
N303NEKTPUYECKON U M3OMOHHOKM TOYEK B pacTBope NonmamdqosnimToB.
Tekywmn KoHTponb 3. Konnoksmym 2 6
lMpomexyTo4yHas aTTecTauua no AMcumnnuHe (3a4eT) 8 4
BCEIO: | 108 108

3. TEMATUYECKWUN NNAH

3.1. Nekuun

H OyHo-3a04HOE
wsyz':sﬁzx HaumeHoBaHne obyyeHme

Tem TEKUMOHHbIX 3aHATUN Homep O6bem Howmep O6bem Homep O6bem

cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (vacbl)

OuHoe oby4eHune 3ao4Hoe oby4eHne

Xumunyeckne knacchbl, TUMbl U
rpynnbi BMC Tunbl
1 MOMEKYIISIPHBIX apXUTEKTYP: 7 2 8 1

Mogenb KyHa.

OcobeHHOCTN NONUN3ANEKTPO-
niToB pacTUTenbHOro
NPOUCXOXAEHWS.

CtpykTypa " durauko-
XUMM4yeckmne CBOWCTBA
JNIMFHOCYNb(OHATOB.

MoHuTbl. O6LumMe NpuHLUMMBI K
MOHATUS. Knaccudumkaums
WOHNTOB NO HMKoNbCKOMY.
Peakunn obmeHa.

YpaBHeHune N30TepMbI
4 obmeHa MOHOB. Tunol 7 2
nsotepm obmeHa.
Monnamdonutel. Knaccudu-
Kaums nosimamdonmToB.
MeToabl onpeaeneHus
M303NEKTPUYECKAON TOYKN.

5 Benkn Kak NpUpoaHbIe 7 3 8 1
nonuamdgonuThbl.
OcmoTnyeckoe aaBrieHne wu
MeMOpaHHbIN noteHunan.
OddekT [JoHHaHa.
MoHunsaumnoHHoe paBHOBecue
B BOAHbIX pacTBoOpax
NONNANEKTPONNTOB.

6 [MonuanekTponuTHoe 7 3
HabyxaHue. OcobeHHOCTH
noBedeHns  BOOOPaCTBOPU-
MbIX NONMamMgonnToB.

BCEro: 14 4
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3.2. IIpakTruecKue U CEMUHAPCKUE 3aHATUS

Homepa OuyHoe 06y4eHne QuHo-3a04Hoe 3aoyHoe oby4yeHne
H3yuaEMbIX HaI/IMeHOBaHI/Iev oGyyeHve
Tem n cbopma 3aHATUN Homep 06bem Homep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
CemuHap. OCHOBHbIE MOHATUSA
1 MeXayHapoAHO-NpaBoOBO 8 1
NaTEHTHOW CUCTEMBI
CemuHap. Pa3bop 0CHOBHbIX
2 NOJIOXXEHWI 3aKoHOAaTeENbCTBA 8 1
P® no nsobpeteHusim n
nonesHbIM MoAensam
[NpakTuyeckoe 3aHaTMe. MeToabl
3 naTeHTHbIX UCCNeaoBaHUNA. 8 1
Bbibop npototuna
MpakTnyeckoe 3aHATHE.
4 [MaTeHTHbIN nouck. BeisiBneHne 8 1
aHanoros

3.3. labopaTopHble 3aHATUA

Homepa
nsyyaembIx
Tem

HaumeHoBaHue
nabopaTopHbIX 3aHATUI

O4yHoe 06y4yeHne

OyHo-3a04HoE
ob6y4yeHne

3aoyHoe oby4yeHne

Homep
cemecTpa

Obbem
(yachbl)

Howmep
cemecTpa

Obbem
(vachbl)

Homep
cemecTtpa

Obbem
(yachbl)

XnMmunyeckme Knacchbl, TUMbl 1
rpynnol BMC Tunbl
MOMEKYNSAPHbIX apXUTEKTYp:
Mogenb KyHa.

OcobBeHHOCTN  MOMU3NEKTPO-
nMTOB pacTUTenbHOro
NPONCXOXAEHMS.

MoHuTbl. O6Lume NpuHLUMMBI K
MOHATUS. Knaccudumkaums
WOHNTOB Mo HrKonbCKoMYy.
KaTMoOHWUTBI M aHUOHWUTHI,
amdgonutbl. HeopraHnyeckue
MoHUTLI. Peakuum obmeHa.

OcobeHHOCTb noseaeHust
NoNM@YHKLMOHANBbHbIX
MOHUTOB. Tunbl  U30TEPM
obmeHa.

Monnamdonutel. Knaccudu-
kauusi.Metoabl onpeaene-
HWA MN303NEKTPUYECKON
TOYUKMN. Benkn Kak
NPUPOAHbIE NONMaMAONNTLI.
OcmoTnyeckoe aaBrieHne wu
MeMOpaHHbIN noTeHuunan.
OddekT [JoHHaHa.

MoHunszaumnoHHoe paBHOBecue
B BOLHbIX pacTBopax
NONMN3neKTPOMTOB.
M'opoonHammyeckue
CBOMNCTBaA NUHENHbIX
NonManNeKkTpoOnnTOB.
MonuanekTponuTHoe
HabyxaHue. OcobeHHoCTH
noBegeHnMs  BOOOPacTBOpU-
MbIX NONMamMgonnToB.

BCEro:

28

Pra
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4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe obyueHne OuHo-3304HOE 3aouHoe obyyeHne

y4e6HbIX dopma Y oby4yeHne 4
mMogaynew, no

KOHTpOnNn4A

KOTOpBIM ’ Y, Howmep Kon-Bo Homep Kon-Bo Howmep Kon-Bo
nposoauTca 3HaHuu cemecTpa cemecTpa cemecTtpa

KOHTPOIb

1,2,3 Konnokesuym 7 3 8 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIoCs

OuHoe oby4eHune

OyHo-3a04HoE

3aoyHoe obyyeHve

Buakl camocToaTensHon paboTsl obyyeHve
obyuvatoulerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YCBOEHMNE TeOpETUYECKOro MaTepmnana 7 30 8 50
MoaroToBka Kk TabopaTopHbIM 3aHATUSAM 7 28 8 46
MMoaroToBKa K 3a4eTy 7 8 8 4
BCEIO: 66 96+4

7. OBPA3OBATEJIbHbIE TEXHOJNOIN'MA

7.1. XapaKkTep1McTUKa BUAOB U UCNONb3YeMbIX MUHHOBALMOHHbLIX (pOpPM yYeOHbIX 3aHATUN

HanmeHoBaHune

3aHATUN

BMAOB y4eBHbIX Mcrnonb3yemMble MHHOBALIMOHHbIE POPMbI

O6beMm 3aHAaTUI
B MHHOBALMOHHbIX hopMax

(4achbl)
(] (] (]
o S ., 8= 8=
oI 02T £z
20 I 0 T 0
F 732 22
2> 28> >
© To To
o [e] o

Mpaktnyeckne | PaboTa B komaHae
N ceMmuHapckue

3aHATMSA
JlabopaTopHble | PaboTa ¢ uctoudHukamm nHcbopmauum no ANCUUNINHe 14 8

3aHATUSA
BCEIO: 14 8

7.2. Cucrema OlLIEHUBaHUS yCIIEBAEMOCTH M JOCTHKEHHUI 00YJarOIIMXCs IS TPOMEKYTOUHOM

aTTecTaluu

TpaguumoHHasa | X

GannbHO-peNTUHroBas
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8. OBECIMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHasa nutepartypa

a) ocHoBHas yyebHas nutepaTypa:

1. ToBepXHOCTHO-aKTMBHbIE BellecTBa U MNONMMeEPbl B BOAHbIX pacTBopax [AnekTpoHHbin pecypc]/ K.
Xonmbepr [ gp.].— 3nekTpoH. TekcToBble aaHHble.— M.: BUHOM. Nlabopatopusa 3HaHuin, 2015.— 529 c.1.
Tarep AA.  Ousuko-xumua  nonumepoB. M.:  Xumua, 2008. 652 c¢. Pexum pgoctyna:
http://www.iprbookshop.ru/26036- 96C «IPRbooks»

0) pononHuTenbHasa yyebHas nuTepartypa:

2. NwaHxomkaeBa, M.M. ®dusnyeckasn xumus. Nonnanektponutbl [ONeKTPOHHLIN pecypc]: y4ebHoe nocobue/
M.M. WwanxomxkaeBa, E.JI.MxutapaH. CI16.: CI6erTyprr, 2015. - 40 c. Pexum pgocryna:
http://nizrp.narod.ru/metod/kaffizikollchem/5.pdf - 96 BLUTD.

3. BonblHckmin, AJ1. Ponb NOBEPXHOCTHbLIX SIBMIEHWA B CTPYKTYPHO-MEXaHMYECKOM MNOoBeAeHUM TBepablX
nonumepoB [ONeKTpoHHbIN pecypc)/ BonbiHckuin AJl., BakeeB H.®.— 3nekTpoH. TekcToBble AaHHble.— M.:
OUBMATIINT, 2014.— 534 c. Pexxum goctyna: http://www.iprbookshop.ru/30195- 36C «IPRbooks».

8.2. MNepeyveHb y4eObHO-MeTOANYECKOrO oBGecnevyeHnsa AN CaMmoCcToATeNnbHOM paboThl obyvarowmxca
no AvcuUnnuHe

1. Ocosckas W.N. OpraHusaumsa ydebHoOro npouecca Ha kadegpe U3NYECKON W KOMMOUAHOW XUUK
[OnekTpoHHbI pecypc]: ydebHo-meTogmyeckoe nocodbme / W.A. Ocosckas, E.HO.[dembsiHueBa .- CI16.:
CNerTYPIT, 2016. — 30 c. Pexwum goctyna: http://nizrp.narod.ru/metod/kaffizikollchem//9.pdf — 35 BLUTOS.

8.3.MepeueHb pecypcoB MH(OPMaLMOHHO-TENTIEKOMMYHUKaLMOHHOMN cetun "UHTepHeT",
Heo6X0AUMbIX AJisi OCBOEHUSA AUCLUNIIUHBI
1. CnpaBouHo-6ununorpadguyeckme 1 nepuoamyeckne nsgaHns «BbiCOkOMoNekynspHble COeaUHEHUSI»
- http://polymsci.ru/
2. «XnuMus pacTuTenbHoro cbipbs.» - http://journal.asu.ru/index.php/cw
3. «Xumundeckne BonokHa» - http://istina.msu.ru/journals/97303/
4. www.vstu.ru - cant Bonrorpazackoro rocyaapCTBEHHOMO TEXHONOMMYECKOro YHUBEPCUTETA,;
5.www.macro.ru - cant UBC PAH;
6.www.niirpi.com - cant HUAPTIA.,

8.4. Mepe4yeHb MH(pOPMALUMOHHbIX  TEXHOJOruu, Mcnonb3yeMbIX npm ocyulecTBneHum
obGpasoBaTesibHOro npouecca No QUCUUNNNHE, BKIOYas nNepevyeHb NporpamMMHoOro ob6ecne4vyeHus u
MH(OPMALMOHHBbIX CNPABOYHbIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. Onucannme MaTepuanbHoO-TeXHUYEeCKOM 6a3bl, HeO6GXOoOMMOM ANA  OCYLIEeCTBEeHUsA
obpazoBaTenbLHOro npouecca no AucLUUninHe
1. JlekunoHHas ayamtopusi ¢ MynbTUMEOANAHBIM y4eOHbLIM KOMIMIIEKCOM
2. YyebHble nabopatopum «TexHONorMs uccrnegoBaHus U MofydeHust MoNMMEpPOBY, nabopaTtopus
X1MWW NONMMEPOB.
3. KomnbloTepHas TexHuka C BO3MOXHOCTbIO MoAknouveHus k cetn «WHTepHeT» u obecneyeHnem
[OCTyNa B 3MEKTPOHHYI0 MH(pOPMaLMOHHO-00pa3oBaTenbHYy0 cpeay.

8.6.  WHble cBeaeHus n (Mnu) matepuansl
Ob6yuatowme punbmel.
lMpes3eHTauum no Bcem Temam

9. METOAMYECKUE YKASAHUA ANA OBYHAKOLWUNXCA NO OCBOEHUIO
ANCUUMITIUHDbI
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Buapbl y4ebHbIx

3aHATUNA K
CaMoCToATENbHadA OpraHM3aLu4$| AedaTernibHOCTU 06yqa}ou.leroc;|
paboTa
oby4aroLmxcs
Jlekunn MpopaboTka paboyen nporpammbl MO AAHHOW AUCUUNNUHE, PaboTy C KOHCNEKTOM

nekumnm u y4ebHblx nocobum no gaHHom AucuunnuHe. [NMpocMoTp nepmoanyveckmx
W3O0AHUA POCCUMACKMX W  3apybOexHblX, pecypcoB WHTepHeT, Mofb30BaThCA
KOHCyMnbTauMsaMu npenogasartens.

MpakTnyeckme n

MpopaboTka paboyelt NporpaMmbl NO AaHHOW AUCUMNIIMHE, paboTa ¢ yyebHMKamu n

paboTta cTygeHTa

CeMuHapckue y4yebHbIMM nocobusMy No gaHHon gucumnnunHe. NpocMoTp Nepuoanyeckmx n3gaHun

3aHATUSA POCCUIACKMX U 3apybexHblX, pecypcoB WMHTEPHET, UCMNONb30BaHWE KOHCYIbTaLuWn
npenogasartens.

CamocTodATenbHas | YcCBoeHMe TeopeTM4eckoro MaTepuarna, MogroToBka K CEMUHAPCKUM  3aHATUAM;

paboTa ¢ UCTOYHMKaMU MHbopMaLMK No aucumniuHe. MNpu NoarotoBke K 3Kk3ameHy
HeobxoOnMo npopaboTaTb peKkoMeHAyeMmylo nuTepaTtypy, npopaboTaTb BOMPOCH! K
3K3aMeHy, Nomny4nTb KOHCYNbTaUMIo y NpenoaasaTens.

10. ®OHA OLLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHue nokasaTenen v KPUTEPUEB OLIEHUBaHUSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLueHNBaHUA

10.1.1. MNoKasaTenu oueHMBAHUA KOMNETeHLMI Ha 3Tanax ux GopmMupoBaHUA

Koa
KOMNETEHLIMM HavnmeHoBaHue MpeacraBnexue
o OLEHOYHOro OLEHOYHOro
(atan MokasaTenu oueHMBaHNS KOMNETEHLUN
cpeacTea cpeactea B poHae
dopmMnpoBaHus)
OlK-3 (3) 1. eMOHCTpUpyeT 3HaHUS O CTPOEHUN 1. YcTHOE 1. MepeyeHb
BeLLeCcTBa, MPUpoAe XMMUYECKON CBA3N ANng | cobecegoBaHue. BOMPOCOB K 3a4eTy.
NOHUMaHWS CBOMCTB XMMUYECKNX 2.MpakTnyecku (25 BonpocoB)
COE€MNHEHNN. 3agaHud 2. MNMpaktnyeckne
2. [leMOoHCTpMpyeT CnocoOHOCTb TMMNOBbLIE 3afaHns
MCMONb30BaTh XMMUYECKMe 3HaHMa ans (10 3agaHui)
0b6bsACHEHNS NPOoLEeCcCoB, NPOTEKaOLUX B
OoKpyxatoLem Mupe.
3. UcnonbayeT 3HaHWA ANA NOHUMaHUA
CBOWCTB MaTepuarnoB U MEXaHU3MOB
XUMUYECKMX MPOLLECCOB.
MK-1(2,3) 1.JeMoHCcTpMpyeT cnocobHOCTL 1. YcTHOE 1. MepeyeHsb
OCYLLLECTBMSATb TEXHONOMMYECKUN NpoLiecc B | cobecenoBaHue. BOMPOCOB K 3a4eTy.
COOTBETCTBUN C PErNamMeHTOM. 2.MNpakTnyeckn (25 BonpocosB)
2. 0eMOHCTpUpyeT  3HaHWE  TEeXHUYEeCKUX | 3agaHus 2. MNpakTnyeckne
cpegctB oniA U3MEPEHUA  OCHOBHbIX TUMNOBbIE 3a4aHus
napameTpoB npoLiecca. (10 3agaHui)
3.Acnonb3yeT 3HaHWA Ons  U3MepeHud
OCHOBHbIX MapamMeTpoB CBOWCTB CbIpbd "
NpogyKLUNN.

10.1.2. OnucaHue WKan U KpuTepues oLeHUBaAHUA CHPOPMUPOBAHHOCTU KOMMNETEHLMN

Kpurepuu onenuBanusi copMUpOBAaHHOCTH KOMIETEHITUN

OueHka no
TPaAWLMOHHOW KpuTepum oueHnBaHna chopMmnMpoBaHHOCTN KOMMETEHLNIA
LKane
3auteHo O6y4arowmmncsa nokasbiBaeT BCECTOPOHHEE U IMyOOKOe 3HaHUE OCHOBHbLIX OU3NKO-

XVIMUYECKMX CBOWCTB MOSNN3MEKTPONUTHBIX MaTepuasioB, CBOGOAHO OpUEHTUPYETCS B
OCHOBHBIX MOHATUSIX, TEPMUHAX U ONpeaeneHunsx, Knaccudmkauum nonuaneKkTponnuToB;
B BOMpOCax TepMoAVHAMMWKN U TMAPOANHAMUKMA PacTBOPOB MOSINANEKTPOSIUTOB;

YCBOWJT OCHOBHYIO U 3HAKOM C JOMOSTHUTENbHON NMTepaTypoil; MoXeT 0B bSCHUTb
B3aMMOCBSI3b (DU3NKO-XMMMYECKMX CBOMCTB C 3aJavyamMy co3aaHUs NonManekTponuToB ¢
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3agaHHbIMW CBOMCTBAMMU, UX 3HAYEHNE ONs I'IOCJ'Ie,EI,yI'OLLI,eIZ I'IpO(beCCI/IOHaJ'leOIZ
ANeATeNbHOCTU; NPOABIAET TBOpYECKMe CMOCOBHOCTN B MCMOSb30BaHUU yqe6Horo
mMartepuana, ndHorga gonyckaet HecyueCTBeHHbIe OLUNGKN.

He sauteHo OOGyuvalowmiicas He MMeeT [OCTaTOYHOrO YPOBHS 3HAHWA OWCUMMNIIWHBI, HE MOXeT
chopMynMpoBaTb  OCHOBHble  (PU3MKO-XMMWYECKME  CBOWCTBA  MONMUIMEKTPOSIUTHBIX
MaTepuaros; NyI0X0 OPUEHTUPYETCS B OCHOBHbLIX MOHSATUAX U ONpeneneHusix; Nioxo 3HakoM
C OCHOBHOW NTEpaTypo; AomnyckaeT Npyu OTBETE Ha 3avyeTe CYLLEeCTBEHHbIe OLNGKM U He

MOXET YCTPaHUTb MX Aae Nnojg PyKOBOACTBOM MpenodaBaTtens.

10.2. TunoBble KOHTPOJbHbIE 3a8aHNA U UHbIe MaTepuarnbl, HeoO6XoauMbIe ANA OLEHKU
3HaHWUMW, YMEHUI1, HAaBLIKOB U (UNX) ONbITa AeATENbLHOCTU, XapaKTepusyroume atanbl (popMupoBaHUus
KOMMeTeHUuun

10.2.1. NMepeyeHb BONPOCOB K 3a4eTy, pa3paboTaHHbIN B COOTBETCTBUU C YCTAaHOBIIEHHbIMU
aTanamu (popMUPOBAHNA KOMNETEHUUN

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMb!
1 | Xuimun4yeckume knacchl, Tunbl 1 rpynnsl BMC. 1
2 | CBegeHnsi O HOBENMWUX [OOCTWXKEHUSIX COBPEMEHHOW XUMWUW  MOMMUINEKTPOSUTHBIX 1
MaTepuanos.
3 | CBs3b OCHOB HAHOTEXHOMNOMMN C CUHTE30M MOMNNINEKTPONUTOB C 3aaHHbIMU CBONCTBAMM. 1
4 | OcobeHHOCTW NONMUANEKTPONNTOB PACTUTENBHOIO NPOUCXOXAEHUS. JINrHOCYNb(OHAaTHI. 2
5 | CTpykTypa 1 oM3nKO-XMMNYEeCKMe CBOMCTBA NUIHOCYIb(POHATOB. 2
6 | MexmonekynspHble B3anmogencTansa B pacTBOpax NIMrHOCynbOHaToB. 2
7 | BnuaHne BHeWwHUX ycnoBUMW Ha rMapoAMHaMU4Yeckme  CBOWCTBA pacTBOpOB 2
NUTHOCYIb(OHATOB.
8 | MNpupoaHble U CUHTETUYEeCKMe WOHOOBOMEHHble MaTepuanbl. KaTWMOHWUTLI, aHWOHUTBI W” 3
amonunThbI.
9 | Peakuun obmeHa ¢ y4acTUeM UOHUTOB. 3
10 | CpaBHuUTENbHas 06MeHHas eMKOCTb MOHWUTOB. 3
11 | 3aBncumMocCTb MOHHOro obMeHa B BOAHbIX pacTBopax oT pH cpeabl. 3
12 | Knaccudmkauunsa noHMToB MO HMKOMNbCKOMY. 3
13 | NoHoobGMeHHble paBHOBeCKs. YpaBHEeHMe n3oTepmbl 0BMeHa MOHOB. 4
14 | OcobeHHOCTM NnoBedeHUs NOMAYHKLMOHANbHBIX MOHUTOB. 4
15 | Tvnbl n3otepm obmMeHa. Mogenb NoNngyHKLMOHANBLHOrO MOHUTA. 4
16 | NMonnaneKkTponuTbl U NONNMMEPHbIE HESMNEKTPOSUTHI. 5
17 | MNMonvamconuTbl, UX N303NEKTPUYECKNE U N3OUOHHBIE TOYKN. 5
18 | Metoabl onpeaeneHnsi U303NEKTPUYECKMX TOYEK NONIMaMdOnmTOoB. 5
19 | Benku kak kak npupoaHble NoNMamgonnThbl 5
20 | 3aBUCMMOCTb KOHGMrypaLMOHHOIO COCTOSHUS Makpomoriekyn 6enkos oT pH cpeabl. 5
21 | OcmoTmyeckoe aaBneHve u MembpaHHbin noteHuman. 3ddekT [JoHHaHa. 6
22 | VloHn3aumMoHHOe paBHOBECHE B BOAHbLIX paCTBOpPaX NOMMANEKTPONMUTOB. 6
23 | N'mppoanHamuyeckme CBONCTBA NUHENHbIX NONMANEKTPOSIUTOB. 6
24 | OcobeHHOCTM NoBeAeHWst BOAOPACTBOPMMbIX NonvamdonuTos. [NonnanekTponntHoe 6
HabyxaHue.
25 | BnvsiHne H13KoMoneKkynspHbIX aNekTponuToB Ha nonoxeHne NOT n MUT B pacTBopax 6
nonnamdonnTos.

10.2.2. BapmaHT TUNOBbLIX 3afjaH1i, pa3paboTaHHbIX B COOTBETCTBMU C YCTAaHOBSIEHHLIMU 3Tanamm
¢hopMmmpoBaHNA KOMNETEeHLUN

o <

rr:jn YcnoBusa TMNOBbLIX 3a4aHnin Oteet

1 | OT 4ero He 3aBUCUT NOMOXKEHMNE M3OINEKTPUYECKON TOUKM nonnamdonuta? 4
1.071 pH pacTBopa.
2. Hanuumsa KMcnoTHbIX rpynn B cocTaBe nonunamgonuTta.
3. Hannuusa ocHoBHbIX rpynn B cocTaBe nonvamdonura.
4.0T KOHUEeHTpaLun pacTBopa NoNUanekTponuTa.
5. OT npucyTCTBUSA HU3KOMOMEKYNSIPHOIO 3NeKTponuTa.

2 | OT yero 3aBUCUT UCTMHHAsA KOHCTAHTa MOHM3ALMM SNEKTponmTa? 5
1. OT MOHHOW CUnbI pacTBopa.
2. OT npupoapl anekTponura.
3. OT Temneparypebl.
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4. OT KOHUEHTpauumn.
5.011,2un3.

10.3. MeToauuyeckue matepuansl, onpeaensowme npoueaypbl OLeHUBaAHUA 3HAHUNA, YMEHUN,
BnageHun (HaBbIKOB U (UNIN) NPaKTUYECKOro onbiTa AeATENbHOCTU), XapaKTepuU3yLmnX 3tanbl
¢hopMmupoBaHua KOMNeTeHLUN

10.3.1. YcnoBus gonycka obyuvarowerocsi K caade 3ayeta U nopsifok NUKBMAALMU akafeMuyeckomn

3aA40J1’)KeHHOCTHU

MonoxeHne O NPOBEAEHWM TEKYLLEro KOHTPOSs YCMNEBaeMOCTW U MPOMEXYTOYHOW aTTectauuu

obyuatouxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUNNInHe

ycTHasa | X

10.3.3. Ocob6eHHOCTU NpoBeAeHUA 3a4eTa
e Bpewmsa Ha nogrotoBky oTBeTa 30 MUHYT.

NMMCbMeHHasa

KOMMbIOTEPHOE TECTUPOBaHWE

nMHasa
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