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1 Heau u 321244 OCBOEHHS IMCUMILTAHBI (MOTYJIs1)

1.1 eab aMCHUININHBI.

[lenpro y4eOHOW MUCIUIUIMHBI COCTOUT B CO3JaHUH IEJIOCTHOTO MPEACTABICHUS O POJIH
MeMOpaHHBIX TEXHOJIOTUN B PEILICHUU IKOJIOTUYECKUX MPOOIEM.

1.2 3amauyy IMCHUILINHDBI:

*[I0Ka3aTh UCTOPHUIO PA3BUTHUS U KIACCU(PUKALNIO MEMOPAHHBIX TEXHOJIOTHI U YCTPOHCTB,
UCIIOJIb3YEMBIX JIISI MOHUTOPHHIA AHTPOIIOTC€HHOT'O BO3/ICHCTBHUS Ha OKPYKAIOIIYIO CPEly U B CH-
CTeMax 3allMThl CPeAbl OOUTAHWS; JIaTh TEOPETUYCCKUE OCHOBBI MPOIECCOB, HCIIONIB3YyEMbBIX B
ITHX CHCTEMAX;

*[IPOJIEMOHCTPUPOBATh HAMOOJIEe TUIUYHBIC KOHCTPYKIMOHHBIC PEIICHUS MEMOpPaHHBIX
anmnaparoB, MPUMEHICMBIX B CHCTEMaX KOHTPOJIS 3arpsA3HSIOIINX BEIIECTB U COBPEMEHHBIX CPEJI-
CTBaX 3aIUTHI U PEAOHITHTAIIMN OKPYKAIOIICH CPEIIbI;

*03HAKOMHUTH C HOBBIMH HAIIPaBJICHUSMH JIPYKECTBCHHBIX OKPYIKAIOIICH cpejie MPOU3BOI-
CTBEHHBIX TEXHOIOTHI;

*[IPOAHAIM3UPOBATH JIOCTOMHCTBA U HEJJOCTATKH MEMOPAHHBIX CUCTEM 3aIUThI CPEIbI O0U-
TaHUS C TOYKHU 3PCHHS PECYPCOCOCPEKECHHIS M IKOJIOTHUSCKOH 11eJIeCO00pa3HOCTH;

*pPacCMOTPETh MPHUHIUIIBI MATEMATHYECKOIO MOJICIUPOBAHUS, JICKAIIME B OCHOBE MHXKE-
HEPHBIX PacueTOB MEMOPAHHBIX IMPOIIECCOB OYNCTKHU M Pa3JICIICHUS BEIIECTB;

*[IPUBHUTH NEPBUYHBIC HABBIKA WH)KCHEPHBIX PACUCTOB M IMPOTHO3MPOBAHUS PE3YJIbTATOB
paboThl OTAETBHBIX YCTPOWMCTB M CIIOKHBIX TEXHOJIOTHYECKHX CXEM, MpPEIHA3HAYCHHBIX IS
NpeOTBPAIICHHS BPEIHBIX BEIOPOCOB B aTMochepy, ruapochepy u aurochepy

1.3 MecTo nucuMIIuHbI (MOYJIf1) B CTPYKTYpe 00pa30BaTeIbHONH IPOrpaMMbl

Juctumimza «MeMOpaHHbIE TEXHOJIOTUHM B PELIEHMM 3KOJOTMYECKHX Mpo0JieM» OTHO-
CUTCA K AMCLUUIUIMHAM 110 BBIOOpY yacTd, (POpMUpPyeMOll yyacCTHUKaMU 00pa30BaTeNIbHBIX OTHO-
menuii broka 1 yueGHoro mimana HanpasieHnus moarotosku 04.04.01 Xumusi, MarucTepckoi mpo-
rpaMMbl DIeKTpoXuMusi. B cooTBeTcTBUM ¢ pabounM yuyeOHBIM IJIAHOM JUCLUIUIMHA U3ydaeTcs
Ha 1 n 2 kypcax. Bug mpoMexxyTOYHOI aTTecTaiuu: 3a4er.

N3y4yeHne NaHHOW TUCLUIUIMHBI ONIPAETCs HA 3HAHUS, MIOJTYYEHHBIE B XO/I€ OCBOCHHUS Ta-
KHUX JUCUUIUIMH, KaKk «MeMOpaHHas 3JeKTPOXUMHS U MEMOpaHHbIE MaTepHalibl HOBBIX MTOKOJIE-
HUI, «SIBIeHNs Ha MeX(pa3HbIX TPAHULIAX).

1.4 IlepeyeHb MVIAHMPYEMBIX pPe3yJbTATOB 00y4YeHHUs MO JMCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOeHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

N3yuenue manHON yueOHOM MUCHMILIMHBI HaIpaBiIeHO Ha (QopMUpoOBaHUE Yy OOydaro-
IIUXCS CIETYIOIUX KOMITETEHIIHIA:

KOZ[ 1 HAUMEHOBAHUE NHAMWKATOPa Pe3yHbTaTLI o6yquI/m 10 JTUCLMIIJIMHEC
JOCTHXKCHUSA KOMIICTCHIIMHU

IIK-1 CnocodeH niiaHupoBaTh padoTy M BLIOMPATDh aIeKBATHbIE MeTO/bI pellIeHUsI HAYYHO-HCCJIeI0BaATe/b-
CKHX 32/1a4 B BLIOPaHHO 00/1aCTH XHUMHMH WIH CMEKHBIX HAYK

WIIK-1.1. BeibupaeT sKCriepuMEHTalIbHbBIE | 3HAET SKCIEPHUMEHTAIbHBIC U PACUETHO-TEOPETUIECKHE METOIBI pe-
" paCYE€THO-TCOPETUICCKUE METOABI pCIIC- MICHUS TTOCTABIICHHOMN 3aJa4u

HMS [IOCTaBIEHHOM 3a1a4u, HCIIONb3Ys 10- | yMEeT MCIOJIb30BaTh JOCTIXKEHUS COBPEMEHHOH XHMHUYECKOH
CTH)KEHHSI ~ COBPEMEHHOM  XMMHMYECKOH | HaykH, IUIaHUPOBaTh pabOTy HA OCHOBE TEOPETHYECKHUX 3HAHUH B
HayKH, U UCXOJS M3 UMEIOLIUXCs, MAaTEPU- | 00JacTH MEMOpPAHHBIX TEXHOJIOTUH MJI 3allUThl OKPYXKAIOIICH
AJIbHBIX, I/IHq)OpMaLH/IOHHBIX 1 BPEMCHHBIX Cpe€abl C YYETOM BOZHUKAOMINX HCCTAHAAPTHBIX CUTYAIUAX
peCypcoB. BJIQJICCT HABbIKAMHU WH)XCHECPHBIX Pacu€TOB M MIPOTHO3UPOBAHUS PE-
3yJbTAaTOB PabOTHl YCTPOWCTB M TEXHOJIOTMYECKHX CXEM, Ipe/IHa-
3HAQYEHHBIX JUIsl TPENOTBpaIleHUsl Jerpajallid OKpy>Karouien
CpeJibl ¥ ITPEACTABICHHUEM O MOCIEACTBHAX Oe3/1eHCTBUS




KOZ( 1 HAUMCHOBAHUEC UHAMUKATOPA
JOCTUKCHUS KOMIICTCHIIMN

P€3yJ'IBTaTI)I 06y‘{eHI/IH 10 JTUCLHUIITIMHE

WIIK-1.2. Wcnonp3yer coBpeMeHHOE (H-
3UKO-XMMHYECKOe 000pyIOBaHHUE VIS MO-
JyYeHUS] W MHTEPIPETALUH JOCTOBEPHBIX
PE3yJIbTAaTOB HCCIEIOBAHNS B BBHIOpAHHOMN
00J1aCTH XUMHU

3HACT MNPHHIMIBI PabOTHl COBPEMEHHOTO (PH3NKO-XHMHUYECKOTO
000pyIOBaHUS IS TIOyYCHUS JOCTOBEPHBIX PE3YNBTATOB HCCIIE-
JOBaHMA B 00JIACTH MEMOpAHHBIX TEXHOJOTHH, W yCTPOWUCTB, HC-
MOJb3YEMBIX AJISI MOHHTOPHHTA aHTPOIIOTCHHOTO BO3/AEHCTBUS Ha
OKPYKaIOIIYIO CPEAY, U B CHCTEMaXx 3aIlUThI Cpeibl OOUTaHHs

YMECT UCIIOJIb30BaTh IMOJTYYCHHBIC SKCIEPUMCHTAJIbHBIC TaHHBIC UC-
clieIOBaHUM JJ1s HUHTEPIIPETALIUU JOCTOBCPHBIX PE3YyJIbTATOB UCCJIC-
JIOBaHUs B obmactu MeM6paHHLIX TEXHOJIOTUM

BJIaJICET HABBIKAMHU PabOThI HA COBPEMEHHOM (PH3UKO-XUMHUYECKOM
000pyI0BaHUH

IIK-3 CnocoGeH Ha 0CHOBE KPUTHYECKOTO
THYECKOr0 MPUMEHEHN s M MPOX0JIKEHUS

aHaJ/In3a pe3yJbTaToB HUP onennBarnh NMEePCHEeKTUBLI UX NMPaK-
a00T B JICKTPOXUMHHU WJIH CMEC/KHBIX HAYK

UIIK-3.1. Aranmupyet u 000011aeT pe-
3yJbTaThl HH)OPMAIIMOHHOTO MTOUCKA IO

3HAeT OCHOBHBIC MPHHLMITEI (POPMHUPOBAHHUS TIOMCKA, CTPYKTYPUPO-
BaHMs 1 00pabOTKM HAyYHOH W HAYYHO-TEXHHYECKOH HHOopMaLuu

TEMATHUKE UCCIICIOBAHUA B BLI6paHHOI>‘I 00-
JJaCTU XUMHUHU

yMeeT aHaJM3UpOBaTh U 00001IaTh Pe3yJIbTaThl HHHOPMALHOHHOTO
TIOUCKa B 00J1aCTH MEMOpPaHHbIX TeXHOJIOTHH

BJaJIceT HAaBbIKAMU WH()OPMAIMOHHOTO MOWCKa B pedepaTHBHBIX
0a3ax MaHHBIX B 00JIACTH MEMOpaHHBIX TEXHOJOTHH

HUIIK-3.2. OnenuBaeT nepcrnekTUBHI Mpak-
TUYECKOT0 IpUMeHeHus pe3yapratoB HUP
u HUOKP u nmponmomxeHus: paboT B dJEK-
TPOXUMHH WIIM CMEXHBIX HayKax

3HAET THITUYHbIE MPOOIEMBbI B 00JaCTH MEMOPAHHBIX TEXHOJIOTUH 1
YCTPOMCTB, UCITIOIB3YEMBIX 11 MOHUTOPUHIA AHTPOIIOTEHHOTO BO3-
JCUCTBUSI HA OKPYXKAIOIIYI0 CPEly U B CHCTEMaXx 3all[UThl CPEJIbI
oOHMTaHMS

YMEET OLICHUBATh MEPCIEKTUBBI NMPAKTHYECKOTO MPUMEHEHUS pe-
3ynbratoB HUP u nponomkenus paboT B 061acTH MEMOpaHHbBIX TeX-
HOJIOTUH U YCTPOKCTB, UCIOJIb3YEMBIX JI1 MOHUTOPHUHIA aHTPOIIO-
TEHHOTO BO3JCHCTBHUA Ha OKPYXKAIOILYIO CPELy M B CHUCTEMAx 3a-
LIMTBI CPEJIbl OOUTAHUS

BJIaJICET 3HAaHUSIMH MEMOPaHHBIX TEXHOJIOTHII U YCTPOHCTB, UCTIOIb-
3YEMbBIX 11 MOHUTOPHHI'a aHTPOIIOI'CHHOT'O BO3)1€I\/’ICTBI/ISI Ha OKpy-
JKAIOWIYIO CPEy U B CHCTEMax 3alllUThI Cpebl OOMTaHUs U CIIoco0-
HOCTBIO IMOKAa3aTh BO3MOXKHOCTh NPUMEHEHHS Pe3YJIbTaTOB CBOCH
HUP B nannHOIt 00MacTH

Pe3yHLTaTBI O6y‘-IeHI/IH o JUCHUINUINHE JOCTUTAIOTCA B paMKaX OCYHICCTBIICHUA BCEX BU-

JIOB KOHTAaKTHOM U CaMOCTOSITETbHON pabOThl 00yUaroOUMXCcs B COOTBETCTBUU € YTBEPKIEHHBIM

y‘le6HLIM IIJIAHOM.

WNuaukaTopsl JOCTUKEHHUS] KOMIIETEHIIUN CUMTAOTCS CPOPMUPOBAHHBIMU P JJOCTHXKE-

HUU COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06yquI/I${.

2 CTpyKTYypa U cofep:KaHHe AUCHUITUHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILJIMHBI IO BHAaM padoT
OO6r11as Tpy10EMKOCTh TUCIUTUTHHBI cOCcTaBisieT 5 3aueTHbIX eaunuil (180 wacos), ux pac-

Mpe/iesIeHNe 10 BUaM paboT MPeICTaBICHO B TA0JIHIIE

Bun yue6HOi paboTsI Bcero Dopma 00yueHHs
4acoB OuHasi
2 cemectp 3 cemectp
(gacel) (gacel)

KontakTHas padoTa, B TOM 4ncJe:
AynuTOpHBbIE 3aHATHSA (BCEro): 74 32 42
3aHATHs JEKIIMOHHOTO TUIIA 30 16 14
JlaGopatopHble 3aHATHS 28 - 28
3aHATHS CEMUHAPCKOTO THIIA (CEMUHAPHI, TPAKTHUECKUE 3aHATHS) 16 16 -
HNHasi KOHTaKTHas padoTa:
Kontpons camocrosrensHoi padotsl (KCP) - - -
[IpomexxyTounas arrecrarus (MKP) 04 0,2 0,2




CaMocTosiTeIbHasi padoTa, B TOM YHCJI€: 105,6 39,8 65,8
CamocrosaTensHOE U3yUeHHE pa3IeioB (IpopadoTKa M IMOBTOPEHUE 40 15 o5
JISKIIMOHHOT'0 MaTepHaja B yIeOHBIX TOCcoOni)
[ToaroroBka MOKJIAI0B, pedhepaToB, MPEe3eHTAITNI 20 10 10
IToaroToBKa K TEKyIIeMy KOHTPOJIIO 39,8 14,8 15
[ToaroroBka K crade 71a00paTOpHBIX paboT 15,8 - 15,8
KonTpoJb:
IToaroroBka K 3K3aMeHy - - -
O01mas Tpy10eMKOCTh yac. 180 82 108
B TOM YHCJI€ KOHTAKTHAsI pa- 74.4 32,2 42,2
0oTa
3a4. e 5 2 3

2.2 Copep:xanve TUCUMUIIMHBI

Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pazgenbl (TemMbl) AUCHUIUIMHBL, H3y4aeMble BO 2 1 3 ceMecTpe (ouHas popma oOydeHHs)

Paznensl JAUCHUIIIMHBI, U3y4YaCMBbIC BO 2 CCMECTPC

KomanuecTBo yacos

Ne Camocros-
pas- HanmenoBaHue pa3nenos (Tem) AyRHTOpHaS TeNbHAas pa-
Bcero pabora
Jena 6ota
J 113 JIP CPC
1 2 4 5 6 7 8
1 Crparerus ¥ TaKTHKa HCIIOIB30BAHUS MEMOPaHHBIX TEXHOJIO- 18 4 4 ) 8
' THIA JUTS peIICHHUs SKOJIOTHIECKHUX ITPOoOiIeM
2 MemOpaHbl B CpencTBax IMOTEHIIMOMETPHYECKOTO MOHHUTO- 18 4 4 ) 8
pHHTa
3 MemOpaHbI B cpeicTBax XpoMaTorpaduaeckoro aHammsa o0b- 18 4 4 ) 8
€KTOB OKpY’KaIOIIeH Cpeapl
4 MemOpaHHBIE IPOIIECCHI OYUCTKH Ta30BBIX CMECel U pereHepa- 16 2 4 ) 8
) 1uu abcopOeHTOB
5 MembpaHHBIE TEXHOJIOTHH KaTATUTHYECKOTO 00E3BPEKUBAHUS 98 2 ) ) 78
BBIXJIOTTHBIX Ta30B ' '
Hmozo no pasoenram oucyuniunol. 71,8 16 16 - 39,8
KoHnTposb camocrosTenbHoit paboTsl (KCP) - - - - -
ITpomerxytounas arrecrarust (MKP) 0,2 - - - -
[ToaroroBka K KOHTPOJIIO - - - - -
OO6mas TpyJ0€MKOCTh N0 JUCIUILTUHE 72 - - - -
Pa3iensl TUCIMIUIMHBL, H3y9aeMbIe B 3 ceMeCTpe
KomngecTBo gacoB
Ne Camocros-
pas- Hammenosanue pa3nenos (Tem) AyauropHas TeJbHas pa-
Bcero pabota
Jena 6ora
JI 113 JIP CP
1 2 4 5 6 7 8
1 MembpanHbie MeTOBI 00€33apakuBaHUSI IPUPOIHBIX M CTOY- 30 4 ) 6 20
HBIX BOJ
2 Konsepcus, ouncrka, GppakiMoHUPOBaHHWE U KOHIIEHTPUPOBA- o5 4 i 8 15
HHE JKUIKHX MPOMBIIICHHBIX OTXO0JI0B
3 MemMOpaHHbBIE METOJBI B HepepadOTKe BOJAHO-OPTaHMYECKUX o5 4 i 8 15
OTXO0JIOB
OnekTpo- n 6apoMeMOpaHHbIE CUCTEMBI IIEpepadOTKH 1 00e3-
4, BPCIKUBAHHUE JKUJIKHX PaTUOAKTUBHBIX M BBICOKOTOKCHYHBIX| 23,8 2 - 6 15,8
OTXO0JIOB
Hmozo no pazdenam oucyunaunol: 1078 | 14 - 28 65,8




KonnuecTBo yacos
Ne Camocros-
AynutopHas
pas- HaunmenoBanue paznenos (Tem) TeNbHas pa-
Bcero pabota
Jena 0oTa
JI 113 JIP CP
Konrpoiss camocrositensHoi pabotsl (KCP) - - - - -
[Ipomexytounas arrecraims (MKP) 0,2 - - - -
[loaroroBka K KOHTPOJIIO - - - - -
OO01ast TPYA0EMKOCTb MO TUCIUTUIMHE 108 - - - -

[Tpumeuanue: JI — nexkuum, 113 — mpakTuueckue 3ausatus / cemuHapsl, JIP — maboparopHbie
sansitusi, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Conep:xanue pa3ieoB (TeM) TUCHUILIAHBI
2.3.1 3aHATHA JEeKIHOHHOI0 THIIA

Haumenosanue dopma Teky-
No Cogepxanue pazjena (TeMbl)

paszzaena (TeMbl) IIer0 KOHTPOJIA
1 2 3 4

1 Crparerus u TakTHKa MeMOpaHHBIE CHCTEMBI OYHCTKH: Kiaccudukamms u oc- | P
UCTIONIb30BAHHS MEM- HOBBI TPHUMEHEHHS B 3KOOMO3ANIUTHBIX IPOIECcCax.
OpaHHBIX TEXHOJIOTHH HampaBieHust n menu co3faHus Majo- U 0€30TXOTHBIX
JUTSL pELICHUS] 9KOJIOTH- | TIPOU3BOJICTB, a TAKXKE PECypcocOEperarmmx TEXHOIO-
YEeCKUX MpoodseM TMd Ha OCHOBE MEMOPAaHHOTO pa3feleHHs BEIIECTB B

JKHJIKOM M Ta3000pa3HOM COCTOSIHUH.

2 MewmOpaHsl B cpeni- Kiaccudukanus MeTonoB, MexaHU3MbI nepeHoca yepe3 | YO
CTBax MOTEHLIUOMETPU- | MeMOpaHy, JBHXKYILIUE CHIIbI U TEOPETHYECKOE OIHUCAHUE
YeCKOro MOHHTOPUHra | MPOIECCOB.

3 MemOpaHsI B cpe/i- OuncTKa ¥ KOHIIEHTPUPOBAHKUE PACTBOPOB, HelTpanu3a- | YO
CTBax XxpoMaTtorpadu- | IHs KUCIOTHO-OCHOBHBIX CTOKOB.

YeCcKOro aHanusa o0b-
€KTOB OKPY>KaroLlen
cpezpl

4 MewmOpanHbI€ ITpo- Perenepanns abcopOeHTOB 1 pexymnepanust TBepAbx oT- | KP
LIECChl OYUCTKH I'a30- XO0ZI0B (Ha HpuUMepe KOMOMHHPOBAaHHBIX 0apo3NeKTpo-

BBIX CMEcel U pereHe- | MeMOpaHHBIX TEXHOJOTHI NepepadOTKH HCIHOJIb30BaH-
panuu abcopOeHTOB HBIX YITaKOBOYHBIX MAaTEpHAJIOB).

5 MemOpanHBIe TeXHOIO- | TeopeTndeckre OCHOBEI IpoIieccoB (pu3ndeckoit u xumu- | KP
MU KaTaJIUTHIECKOTO YeCKOW OYMCTKHM Ta30B. MeEToJbl OYMCTKH BO3AyXa OT
00e3BpeKNBaHUS BbI- BPE/HBIX Ta30B (Ha MpUMepe OYMCTKH BO3yXa OT JUOK-
XJIOTIHBIX Ta30B cujia cepbl): abcopOLus BOJIOW; N3BECTHIKOBBIC U H3BECT-

KOBBIE METO[Ibl; HEPEKYIepAIlMOHHBIE METOJIbI; PeKyIe-
PalMOHHBIE METOJABI OUYHCTKH C pereHeparyen xemocop-
6enToB. TeopeTnyecknue OCHOBBI MTPOLIECCOB PU3NIECKON
Y XMMHUUYECKOH aJcOpOIMH Ta30B, TUCTIEPCHBIX U HOHHBIX
npuMecei. AncopOeHTH U afcopOephl (aacopOIMOHHBIC
YCTAHOBKH IIEPHOIMUECKOTO ¥ HENPEPHIBHOTO JICHCTBHS).
Perenepanus ancop6eHTOB.

6 Mewmb6pannsie MeToasl | Kiaccudukanns MeTonoB, MexaHU3MBbI nepeHoca depe3 | KP
o0e33apaxuBaHus MpU- | MeMOpaHy, JBIXKYILUE CHIIBI M TEOPETHYECKOE OIMCAHUE
POJIHBIX U CTOYHBIX BOJ | IponeccoB. OYHCTKa M KOHIIEHTPHPOBAHHUE KUCIOTHO-0C-

HOBHBIX CTOKOB.

7 KonBepcusi, ouncrka, OunpTpoBaHUE JKUAKHX cpell (MexaHu3Mmbl mporecca | YO
(dbpakmoHupoBaHUe U (bunpTpOBaHU, 0OCOOEHHOCTH KOHCTPYKIIHMMA, KCIUTyaTa-
KOHLEHTPUPOBAaHUE IIUH U pereHepanuu GpuisTpoB).

KHJKUX TTPOMBIIIUICH-
HBIX OTXOJIOB

8 Memb6pannsie Metonbl | KonBektuBHO-mudy3rnonHas monens. Paciipenenenue YO

B mepepaboTKe BOJHO-




OpPraHN4YE€CKHUX OTXOI0B

KOHIIEHTPAIMHU U IUIOTHOCTH TOKa. BospTammepHas xa-
pakTepucTrka. Pacder TommuHb! ¢ Gy3HOHHOTO CIIOS.
CpaBHeHHe pacyera ¢ SKCIepUMEHTAIbHBIMH JaHHBIMH.
Henocratku Moenu.

DnekTpo- u bapomeM-
OpaHHBIC CHCTEMBI T1e-
pepaboTku u 00e3Bpe-
JKUBaHUE JKUIKUX pa-
JIMOAKTUBHBIX U BBICO-
KOTOKCHYHBIX OTXOJIOB

[TepepaboTka CTOYHBIX BOJI MACJIOKUPKOMOWHATOB, P
NpeANPUSATHH HEPTIHON U IEIUTI0NI03HO-0yMasKHO Mpo-
MBIIIIEHHOCTH METOAaMH MUKPO- M yIbTpaUIIbTPaLINH.

2.3.2 3aHATHS CeMHHAPCKOIo THNA (MPAKTHYeCKHe / ceMUHAPCKHe 3aHATHS/ 1a00-
paTopHbie padoThI)

CeMI/IHaPCKI/Ie 3aHATHUSA

Ne dopma TeKy-
HaumenoBanue paznena .
Temaruka 3aHATHI/PabOT Iero KOH-
(Temsr) Tpons
1 2 3 4
1 Crparerus ¥ TaKTHKa HUC- Knaccudukanms 1 0cHOBbI IPUMEHEHHUS SKOOHO3AIUTHBIX YO
M0JIb30BaHUs] MEMOPaHHBIX |[IPOIIECCOB; CTPATErHs U TaKTHKa 3aIUThl aTMOC(hEPBI, THIPO-
TEXHOJIOTHit AJ1sl pemienust | cdepsl, tutocdepsl. HampasneHus v Leiu co3IaHus Maio- U
9KOJIOTUYECKHX MPoOIeM 0€30TXOAHBIX MPONU3BOJICTB, & TAKXKE PECYPCOCOEPETAIONTIX
TEXHOJIOTHH.
2 MeMOpaHsl B cpecTBax 10-|3roToBneHne 1 NpUMEHEHNE TOTCHIIMOMETPUIECKUX MEM- YO
TEHINOMETPHIECKOTO MOHH- |OpaHHBIX ceHCOpOB. CeNeKTUBHOCTD M MEPEKPECTHAs TyB-
TOPHHTA CTBUTENBHOCTH. IIpnO0p «MCKYCCTBEHHBIN SI3BIK»
3 MeMbOpansl B cpencTBax | EMKOCTHas 3meKTpoaeHOHN3AIMS: CYIIECTBYIONINE TEXHOIIO- YO
XpoMaTorpahuuecKoro aHa-|THH ¥ MEPCIIEKTHBBI Pa3BUTHSL.
m3a  OOBEKTOB  OKpYIKaro-
el cpeibl
4 MemOpaHHBIE nporecckl | MeMOpaHHBIE METOIBI pereHepanus abcopOeHTOB (Ha pu- YO
OUYHMCTKHM Ta30BBIX CMeceil M|Mepe OYHMCTKH BO3JyXa M MeTaHa OT IUOKCHIA CepPhl U yIile-
pereHepaiy abcopOEHTOB | KHCIIOTO Ta3a).
5 MeMOpaHHBIE  TEXHOJOTHH [ METOIBI TEPMUUECKON HEUTPAIN3AIMHA OTXOASAIIUX Ta30B C YO
KaTaJIUTUYECKOr0 00e3Bpe- |HCIOJIb30BaHHUEM HaHO- U MUKPOCTPYKTYPHUPOBAHHBIX MEM-
JKHBAHHUS BBIXJIONIHBIX ra30B |OpaH ¢ KaTAJIMTHYECKON COCTABIISIOICH.
JlabopaTopHble 3aHATHS
Ne ®dopmMma TeKy-
HaumenoBanwue pasnena (TeMbI) Temaruka 3aHsTHI/PabOT IIETO KOH-
TPOJISt
1 2 3
1 |MemOpaHHBIE METOIBI 00€33apakUBaHUS 1.IlpumeHeHue 0OBITHOTO AIIEKTPOANATN3A JIP
TIPUPOJTHBIX ¥ CTOYHBIX BOJ JUISL IeMAHEpaJIN3ainuy pa30aBICHHBIX MIPO-
MBIIITIEHHBIX PaCTBOPOB
2 |KonBepcus, ouncTKa, GpakMOHNPOBaHUE U |2.X0JI0AHAS CTEPHIU3ALHS MPOMBIIICHHBIX JIP
KOHLEHTPUPOBAHNE KHUJKUX MPOMBIIUIEH- |CTOKOB 6apoMeMOpaHHBIMH METOIaMU
HBIX OTXOJIOB
3 |MemOpaHHbBIE METOIBI B IEpepabOTKe 3.M3BiieueHHe aHTHOKCHIAHTOB U3 CTOYHBIX JIP
BOJTHO-OPTaHHYECKHUX OTXOJIOB BO/I MHUILEBBIX POU3BOJICTB C UCIIOJIb30BA-
HHEM MOHOOOMEHHBIX MaTEPUAJIOB
4 |Dnektpo- u 6apomeMOpaHHbBIE CUCTEMEI Ie- |4.Y 1aneHne TSHKEeIbIX METAIIIOB U3 CTOYHBIX JIP
pepaboTKu 1 00€3BpEIKMBAHUE KUAKHX Pa- |BOJ C UCIIOJIb30BAHHEM KOMOWHUPOBAHHON
JIMOAKTUBHBIX M BBICOKOTOKCHYHBIX OTXOJI0B |MEMOPaHHOMH TEXHOJIIOTHU
3amuta naboparopHoii padotsl (JIP), konTponsHas padota (KP), ycrasriii orpoc (YO), pe-
depar (P).




2.3.4 IlpumepHasi TeMAaTHKA KypPCOBBIX padoT
KypcoBblie paboThl He IPEyCMOTPEHBI YU€OHBIM IIJIAHOM

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 ol0ecmevYeHus JJs1 CaAMOCTOSTEJIbHOM PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

Ne Bux CPC Ilepeyens y4eOHO-MeTOANYECKOT0 00ecneYeHHs] NUCIHUILUINHBI 110 BbINOJIHE-
HHIO CAMOCTOSITeJIbHONM PadoThI

1 2 3

1 |CamocrositensHoe u3y- |Bonkos B.A. Teopernueckne ocHOBBHI oxXpaHbl okpykatomeii cpensl. CI16.: Jlans,

yeHue paszesnon (mpopa- (2015, 256 c. https://e.lanbook.com/reader/book/61358/#1

60TKa 1 OBTOPEHHE JIEK-

IIMOHHOTO MaTepuana 1 |MeToaudeckue yKa3aHHs 110 OpPTraHu3alud CaMOCTOSTEIbHON paOOTH.

y4eOHBIX TTOCOOHI) Metoandeckne yKa3aHHs K BHITOTHEHUIO JJA0OPaTOPHBIX padoT.

2 |[ToxroroBka mokianoB, |MeTOAMYECKHE yKa3aHHs O HATMCAHHIO PeepaToB.

pedepaToB, npe3eHTanmii | Y TBepKaeHbI Kadeapoil pusndeckoit xuMun, mpotokoa Ne 17 ot 11.05.2017 1.

3 |[oxmroroBka k TeKymemy [MeToauueckie yka3aHUs K BBIIOJHEHHIO JaOOPATOPHBIX Pa0OT IO IHCHUILIMHE.

KOHTPOIIIO YTBepxneHs! kadeapoit pusndeckoit xumuu, mpotokon Ne 10 ot 13.03.2018 .

4 |TlogroToBka K caade Jia-
00paTOpHBIX paboT MeTtoaudeckre peKOMEHIalluK K OpraHu3aIluy ayAUTOPHON 1 BHEAYAUTOPHOH (ca-

MOCTOSITEIEHON ) paboThI CTYAEHTOB: MeToan4deckue ykazanus / coct. T.I1. Cropo-
sxkenko, T.b. [Tounnok, A.B., becnanos, H.B. Jlo3a. — Kpacuonap: Kybauckwuii roc.
yH-T, 2018. 89 ¢

Y4eOHO-MeTOINYECKHEe MaTepHajbl IS CaAMOCTOSTENBHONW paboOThl OOYyYaroIuXcs W3
YHCiIa MHBAIK/IOB U JIMI[ C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMHU 3710poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 3OPOBbS U BOCIPUATHS UHPOPMALUH:

JUist u1 ¢ HapyIIEHUSIMU 3pEHHUSL:

— B Ie4aTHOH (hopMe yBEITMUYSHHBIM MIPU(TOM,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA.

[l a1 ¢ HapyLIeHHUsSIMU ClTyXa:

— B 1e4atHoi opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

Jlig i1 ¢ HapyIeHUsIMM OIIOPHO-/IBUTaTENILHOTO arapara:

— B IIe4aTHOU (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHbII IepedeHb MOKET ObITh KOHKPETU3HPOBAH B 3aBUCMOCTH OT KOHTUHIE€HTa 00y4a-
FOLUXCA.

3. O0pa3oBaTe/bHbIE TEXHOJOITHHU, IPUMEHsIeMbIe NPU 0CBOCHUHU IMCUMILIUHBI (MO-
JLyist)

B xone u3yueHus AMCHUIUIMHBI MPETYyCMOTPEHO HUCIIONB30BAHUE CIEIYIONIMX 00pa3oBa-
TEJBHBIX TEXHOJIOTHI: JICKITUH, JIA00PATOPHBIC 3aHATHS, CAMOCTOSATEIbHAA pad0Ta CTYICHTOB.

KoMneTeHTHOCTHBIN MOAX0/ B paMKax MPEenoJaBaHusl IUCHUILIMHBI PEalN3yeTcsl B UC-
II0JIb30BaHUU I/IHTepaKTI/IBHBIX TGXHOJ’IOFI/IfI 1 aKTUBHBIX METOA0OB (np06neMHa${ JIEKIIUA, pa60Ta B
MaJIbIX TPyMIax) B COYETAaHUH C BHEAYyIUTOPHOI pabOTOM.

I/IHCbOpMaL[I/IOHHI)Ie TE€XHOJIOTHH, HpI/IMerleMLIe HpI/I H3yquI/II/I JUCHUIIJIMHBI. UCITIOJIB30-
BaHHE WH(OPMAIMOHHBIX PECYPCOB, MOCTYMHBIX B MH()OPMAMOHHO-TEICKOMMYHUKAIIMOHHON
cetu HTEpHET.

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOIOTUN, IPUMEHSIEMbIC PU U3YYCHUU TUCIUTLINHBI
— JJIA JIUID C OFpaHI/I‘—IeHHI)IMI/I BO3MOXHOCTIAMHA SJIOpOBI)SI npenyCMOTpeHa opraHmaum{ KOHCy.]'II)-
TalUi C UCTIOJIB30BAHUEM BIEKTPOHHOU MOYTHI.


https://e.lanbook.com/reader/book/61358/#1

aTTecTAlH

4. OueHoOYHbBIe CPEACTBA /ISl TEKYIIero KOHTPOJIS YCIIeBAeMOCTH M MPOMEKYTOYHOM

OHGHO‘IHBIG cpeacTBa NpcAHasSHA4YCHBI JJIs1 KOHTPOJISI U OCHKU O6pa30BaT€J'IBHBIX JOCTHU-

KEHUU 00ydaroNIMXCsl, OCBOUBIINX MPOrpaMMy yueOHOU TUCIUIIMHBI «MeMOpaHHbIE TEXHOJIO-
I'MH B PELIEHUN KOJOIMUYECKUX IPOOIemM».

OLIGHO‘-IHBIC CpCACTBA BKIIOYAKOT KOHTPOJIBHBIC MATCPUAJIbl JJII HNPOBCACHUA TCKYLICTO

KOHTpOJISI B (hOpME YCTHOTO OIpoca, 0OCYX ACHUS JUCKYCCUOHHBIX BOIIPOCOB, pedepaTroB, KOH-
TPOJBHBIX PabOT, TECTOB U MHIUBUIYATbHBIX 33/IaHUN CTYJICHTOB M TPOMEXKYTOYHOHN aTTECTAIINH
B (hopMe BOIPOCOB K 3a4ETy.

Crpykrypa ¢poHIa OLEHOYHBIX CPEACTB JJIf TeKyllell U MPOMeKYTOYHOM aTTecTa-

1107041
HaunmenoBanue
Kox v HanmeHOBaHUE WHAH-
Ne PesynbraTel 00ydeHUs OILIEHOYHOT'O CPEACTBA
n/n iaropa (B cooTBeTcTBUH C II. 1.4) Texymmmii IIpomexyTounas
(B cooTBeTcTBUH C II. 1.4)
KOHTPOJIb aTTecTanus
WIIK-1.1. Beibupaer skcne- 3HAeT 3KCIEPUMEHTalbHBIE U pac- | P Bonpoc Ha 3auere
PUMEHTAJILHBIC ¥ PACYCTHO- YETHO-TCOPETUUCCKUE METOJBI pe- 1,2,12,26,29,30,31,3
TEOPETUUYECKUE METOJBI pe- LIEHUS ITOCTABJIEHHON 3ada4uu 4,42,57,59,
IICHHS TIOCTaBJICHHOI 3a- 60
Jla4u, UCTOJb3Yys JOCTIKEHHUS | YMEET HCIIOIb30BaTh JOCTHKECHUS
COBPEMEHHOM XUMUYECKOU COBPEMEHHON XUMHYECKOW HayKH,
HaYKH, ¥ HCXOMS U3 NMEI0- IUTAaHUPOBAaTh paboTy Ha OCHOBE
IIUXCSI, MATePHAIbHBIX, FH- TEOPETHYCCKUX 3HAHWHA B 00NacTh
(hopMaIMOHHBIX ¥ BPEeMEH- MEMOpaHHBIX TEXHOJOTHHA I 3a-
HBIX PECYPCOB. IIUTHI OKPYXKAIOIIEH Cpensl ¢ yde-
1 TOM BO3HHUKAIOIINX HECTaHAAPTHBIX
CHUTYaIUSIX
BJIaZieeT HaBbIKAMU WHXKEHEPHBIX
pacueToB M IPOTHO3UPOBAHUS pe-
3yJIbTaTOB PabOTBI yCTPOHCTB H
TEXHOJIOTHYECKUX CXeM, IpeaHa-
3HAYEHHBIX IS TPEAOTBPAIICHUS
JIeTpaiallid OKPY>KaIoMIe Cpebl 1
MPEJCTaBICHAEM O MOCIECACTBHIX
Oe3necTBUSA
HUIIK-1.2. Ucrione3yeT coBpe- | 3HaeT MPHHIUNBI paboTel coBpe- | YO Bormpoc Ha 3auere
MEHHOE (PH3UKO-XUMHUYECKOE | MEHHOTO (U3NKO-XUMHIECKOTO 19,25,44
obopynoBaHue AJis MOJTyde- 00opynoBaHUs TSl TIOJyYEHUS J10-
HUS 1 MHTEPIIPETAIlMH JOCTO- | CTOBEPHBIX PE3YyJIbTAaTOB HCCIEIO0-
BEPHBIX PE3yJIbTAaTOB HCCIIE- BaHUs B 00J1aCTH MEMOPaHHBIX TeX-
JIOBaHMsI B BEIOPaHHOM 005la- | HOJOTH, U YCTPOIHCTB, UCIIOJIb3Ye-
CTH XHUMUHU MBIX JUIS MOHHUTOPHHIa aHTPOIO-
TEHHOTO BO3/IEHCTBHS HAa OKPYKaro-
2 HIyI0 Cpefly, U B CHCTEMAax 3alllUThl
cpesl OOUTaHUS
yMEeT HCIOJIb30BATh IOJIyYeHHbIE
9KCIIEpUMEHTANIbHbIE JJaHHBIE HC-
CIICZIOBAaHUHM [UII HWHTEPIPETALUU
JIOCTOBEPHBIX PE3yJIbTaTOB HCCIE-
JIOBaHUS B 00jacTH MeMOpaHHBIX
TEXHOJIOTUH




BJIaZieeT HaBbIKAMH Pa0OTHI HA CO-
BPEMEHHOM  (PH3UKO-XMMHUUYECKOM
obopyaoBaHUU

UIIK-3.1. Arammsupyer u
00001I1aeT pe3yabTaThl NH-
(hopMaIMOHHOTO MTOKCKA IO
TEeMaTHKe UCCIICOBaHNUS B
BBIOpaHHOW 00JIaCTH XMMUH

3HaeT OCHOBHbBIC MNPUHIMIIBEI (HOp-
MHPOBaHHS MOKCKA, CTPYKTYpHPO-
BaHUS W 00pabOTKM HayyHOH U
Hay4HO-TEXHUYECKOH MH(pOpMaIn

yMeeT aHaJU3MpoBaTh U 0000UIaTh
Pe3yIbTaThl HHYOPMAIIOHHOTO 10-
HCKa B 00JaCTH MEMOpaHHBIX TEX-
HOJIOTHI

BJIajieeT HaBbIKaMH HH(OpMALIHOH-
HOTO TIOMCKa B pedepaTUBHBIX 0a-
3aX NAaHHBIX B 0OyacTH MeMOpaH-
HBIX TEXHOJIOTHIA

YO

Bormpoc Ha 3auere
23,27,28,45,49

UIIK-3.2. OueHuBaer nep-
CIICKTHBBI MPAKTHYECKOTO
MIPUMEHEHUS Pe3yJIbTaTOB
HUP u HUOKP u nponomxke-
HUS paboT B 3JIEKTPOXUMHHU
WA CMEXKHBIX HAyKax

3HAET TUIMYHBIE TPOOIEMBI B 001a-
CTH MEMOpaHHBIX TEXHOJOTHH |
YCTPOMICTB, UCTIOIb3YEMBIX JJI MO-
HUTOPHUHTA aHTPOIIOT€HHOI'O BO3-
JIEACTBUS Ha OKPYIKAIOIYIO Cpeny U
B CHCTEMax 3allUThl cpelbl o0uTa-
HUS

yMEeT OICHUBATh IEPCIIEKTUBHI
MPaKTHIECKOTO TPUMEHEHHUS pe-
3yabTatoB HUP u nponomxenus pa-
00T B 0071acTH MEMOpaHHBIX TEXHO-
JIOTUH M YCTPONCTB, UCIIONb3yEMbIX
JUI1 MOHUTOPUHTA aHTPOIIOT€HHOIO
BO3/ICMCTBUSA HAa  OKpYXKaroUlyro
CpeIy U B CUCTEMax 3aIlUTHI CPEbl
oOuTaHus

BJIafieeT 3HAHUSIMH MEMOpaHHBIX
TEXHOJIOTUI U YCTPOMCTB, UCIOJIb-
3yeMBIX AJIsI MOHMTOPHHTA aHTpPO-
MOT€HHOTO BO3JICHCTBHS Ha OKpY-
JKAIOLIyI0 CpeAy W B CHCTEMax 3a-
IIUTBI CpeAbl OOUTaHHSA M CIIOCO0-
HOCTBIO TIOKa3aThb BO3MOXKHOCTh
IPUMEHEHUS PE3yJbTaTOB CBOEH
HUP B nanHO# 061acTH

KP

Bompoc Ha 3auere
3,4,6-11,46

WIIK-1.1. Beibupaer skcme-
pUMEHTAIILHBIE U PACUETHO-
TEOPETUIECKUE METOJIBI pe-
LIEHUS MTOCTaBJIECHHOM 3a-
JIa4M, UCIIOJIB3YS JOCTHXKEHUS
COBPEMEHHOM XUMUUECKON
HAyKH, U UCXOJS U3 UMEIO-
LIMXCS, MaTepUANIbHBIX, UH-
(hopMaIMOHHBIX ¥ BPEMEH-
HBIX PECYPCOB.

3HACT 3KCHepI/IMeHTaIII)HI)Ie u pac-
YETHO-TEOPETUYECKHUE METOJBI pe-
IIEHUS TTOCTABJICHHOMN 3aJauu

YMEET HCIOJIb30BaTh JOCTUXKEHHUS
COBPEMEHHON XUMHUUYECKOW HayKH,
IUTAHUPOBATh paboOTy Ha OCHOBE
TEOPETHYCCKUX 3HAHWHA B 00JIacTH
MEMOpaHHBIX TEXHOJOTHHA s 3a-
LIUTHI OKPY>KAIOLIEH cpenbl ¢ yue-
TOM BO3HHUKAIONIUX HECTAaHIAPTHBIX
CUTYaIUAX

BJIaJ€eT HAaBBIKAMH WH)KEHEPHBIX
pacueToB W MPOTHO3MPOBAHUS pe-
3yJIbTaTOB pabOThl YCTPOWCTB H

KP

Bompoc Ha 3auere
5,47
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TEXHOJIOTHYECKUX CXEM, IpeIHa-
3HAYCHHBIX UL TIPEAOTBPAIICHHUS
JIETpaIal[iyd OKPYXKAIOIIEH Cpebl U
MPEJICTABJICHHEM O MOCIIEACTBHUIX
Oe3aeiicTBus

HIIK-1.2. Ucnonb3yeT coBpe-
MEHHOC (PU3HKO-XUMHUECKOE
o0opynoBaHue A MOJTyde-
HUS ¥ UHTEPIIPETALUHU JTOCTO-
BEPHBIX PE3yJbTATOB HCCIIE-
JIOBaHUS B BEIOpaHHOM 001a-
CTH XUMHHU

3HaeT MPUHIMOBL PabOTHIl COBpe-
MEHHOTO (U3UKO-XUMUYECKOTO
00opysoBaHust ISl TOJTyYEHHS J0-
CTOBEpHBIX DPE3yJbTATOB HCCIIEHO0-
BaHUS B 00J1aCTH MEMOpPaHHBIX TEX-
HOJIOTUM, U YCTPOUCTB, UCTIOJIb3YE-
MBIX I MOHHTOPHHIa aHTPOIO-
TEHHOTO BO3/ICHCTBUS Ha OKPYXKaI0-
IIyI0 Cpefy, U B CHCTEMaX 3alUThI
cpensl OOMTaHUA

YMEeT HCIOJb30BaTh MOJIYYCHHBIC
SKCICPUMCHTAILHBIC JAHHBIC HC-
CIEIOBAaHUN M HHTEPIpPETALUU
JIOCTOBEPHBIX PE3yJbTATOB HCCIIC-
JIOBaHUS B 00JacTH MeMOpaHHBIX
TEXHOJIOTHH

BJIajiceT HaBbIKAMU Pa0OTHI HA CO-
BPEMEHHOM  (PU3UKO-XHMMHUUYECKOM
000pyI0BaHHH

KP

Bormpoc Ha 3auere
13,24,34-40,61

UIIK-3.1. Ananusupyer u
0000111aeT pe3yabTaThl HH-
(hopMAaIMOHHOTO MOKCKA 10
TEeMAaTHKe UCCIIC0OBAHNUS B
BBIOPAHHOM 00JIACTH XUMHHU

3HaeT OCHOBHBIC NPUHIMIIBEI (Op-
MHUPOBaHHS MOUCKA, CTPYKTYPHPO-
BaHMs M OOpabOTKM HAay4yHOU WU
Hay4HO-TEXHUYECKOH MHPOpMan

yMeeT aHaJU3UpoBaTh U 000011aTh
Pe3yabTaThl HHHOPMAITOHHOTO 10-
HCKa B 00JacTH MEeMOpaHHBIX TeX-
HOJIOTHI

BJIaJIceT HABBIKAMH WH(OPMAIHOH-
HOTO TIOHMCKa B pedepaTUBHBIX 0a-
3aX JaHHBIX B oOyacTu MeMmOpaH-
HBIX TEXHOJIOTHUH

YO

Bormpoc Ha 3auete
14,17,18,20,32,43,
50,51,56,58

HIIK-3.2. OnennBaer nep-
CIIEKTHBBI MPAKTHYECKOTO
MIPUMEHEHHUS Pe3yJIbTaToB
HUP u HUOKP u npomomxke-
HUS paboT B AIIEKTPOXUMHUH
WM CMEKHBIX HayKax

3HAeT TUIIMYHBIE TPOOIEMBI B 0071a-
CTM MEMOpaHHBIX TEXHOJIOTHH |
YCTPOMICTB, UCTIOIb3YEMBIX JJI MO-
HUTOPHUHTA aHTPOIOTEHHOTO BO3-
JIEWCTBUS Ha OKPYIKAIOIYIO Cpey U
B CHCTEMax 3allMTHI Cpellbl 00HTa-
HUS

yMeeT OLEHHMBaTh MEPCHEKTUBBI
MPaKTU4YEeCKOTO MPUMEHEHHS pe-
3ynsratoB HUP u nponomxenus pa-
60T B 0671acTH MEMOpPAHHBIX TEXHO-
JIOTUM U YCTPOICTB, UCIIOJIB3YEMBIX
JUIS MOHUTOPUHTA aHTPOIIOT€HHOTO
BO3/ICHCTBUS HA  OKPYXKaloU[ylO
CpeIy M B CHCTEMax 3aIlUTHI CPEIbI
obuTaHus

BJIaJCCT 3HAHUAMU MeM6paHHBIX

YO

Bompoc Ha 3auere
15,16,35,41,52,53
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TEXHOJIOTUH U yCTPOWCTB, UCIIOJb-
3yeMBIX IUIi MOHHTOpPHHTa aHTPO-
MOTCHHOTO BO3ICUCTBUS HA OKPY-
JKAIOIYI0 CpPely M B CHCTEMax 3a-
IIMTBI CPEIBI OOUTAHHS U CIIOCO0-
HOCTBIO II0Ka3aTh BO3MOKHOCTH
MPUMEHCHUSL PE3YJIbTATOB CBOCH
HUP B nanunoii obnactu

WIIK-3.1. Ananuzupyer u 3HaeT OCHOBHBbIE NpHHIMIEI (op- | P Bormpoc Ha 3auere
00001I1aeT pe3yabTaThl NH- MHpPOBAHHS TIOWCKA, CTPYKTYPHPO- 21,22,33,48,54,55
(hopMaIMOHHOTO MTOKCKA IO BaHUS W 00pabOTKM HAydyHOH U
TEMAaTHKE UCCIICIOBAHNUS B HAay4HO-TEXHUYECKOH HHPOpMaIN

BBEIOpaHHOW O0NACTH XUMHU
yMeeT aHaM3UpoBaTh U 0000maTh
9 pe3yIbTaThl HKHYOPMAITIOHHOTO I10-
HCKa B 00J1aCTH MEMOpaHHBIX TEX-
HOJIOTUH

BJIaJIcCT HABBIKAMU HH(OPMAITHOH-
HOTO TIOMCKa B pe)epaTUBHBIX 0a-
3aX JaHHBIX B oOyacTu MeMmOpaH-
HBIX TEXHOJIOIHI

TunoBbie KOHTPOJIbHBbIE 32JaHUSI HJIU HHbIEe MAaTepPUAJIbl, HEO0X0AMMBbIe IJIfl OLIEHKH
3HAHWH, YMeHHIi, HABLIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3yIOIIMX 3Tanbl (hop-
MHPOBAaHMSI KOMIIETEHIIHI B Ipoiecce 0CBOEHUs 00pa30BaTeIbHOI MPOrpaMMbl

IIpumepHbie TeMbl pedepaToB K pa3zaeny «CTpaTerusi M TAKTHKA HCNOJIb30BaAHUS
MeMOpPaHHBIX TEXHOJIOTHIl /ISl pelieHusl IKOJIOTHYeCKUX MPodaieM»

1. AnmaparypHoe opopMiIeHHe THOPUIHBIX YCTAaHOBOK, HCIOJIB3YIOMNX 0apo- 1
AIEKTPOMEMOpPAHHBIE METO/IBI.

2. VY CcTaHOBKU /17151 CBEPXITTyOOKOH OUYMCTKH BOJIBI.

3. YcTaHOBKH € aficopOepaMu IEPHOIHMIECKOTO ICHCTBUS.

4. buonorudeckne MeTo/1bl OUMCTKH: AKTUBHBIA WJI U IIJICHKH; a9POTIHKH.

S. buopeaktopsl

6. [TpuHIMIBI TPUMEHEHUS 0OPAaTHOTO OCMOCa B KOMOMHUPOBAaHHBIX MEMOPaHHBIX
METO/aX U MHOTOCTYIIEHYATHIX YCTAaHOBKAX.

7. Crieruduixa 06e3BpeKMBaHUS )KUJIKUX PATUOAKTUBHBIX OTXOJIOB.

8. [TpUHIUIIBI COBEPIICHCTBOBAHUS CYIIECTBYIOIINX ITPOU3BOCTB C HCIIOIB30Ba-
HUEM MeMOpaHHBIX METO/I0B.

9. Pexynepariust TBEpIbIX OTXOIOB METOJIOM DIIEKTPOIHAIII3a

10. [TpeumymiecTBa UCMONB30BaHUS MEMOPAHHBIX METOIOB IPU 00PaOOTKE BOTHO-
OpPTraHUYECKUX OTXOJIOB.

11. [TepcniekTHBBI pa3BUTUSI MEMOPAHHBIX MTPOIIECCOB.

Bonpocs! 1151 yeTHOTO onpoca no reme «MeMOpaHbI B cpeicTBaX NOTEeHIIHOMeTpHYe-
CKOr0 MOHUTOPHHI2»

1. KaxoBbI IPUHLUIIEI CO3JaHUS] IOTEHIIMOMETPUUECKUX CEHCOPOB?

2. Kakue tpeboBaHus MpeabsaBIsAlOTCS K MeMOpaHaMm, HCIOIb3yeMbIM B MOTEHILIHO-
METPUUYECKUX CEHCOpax?

3. [TpuBenuTe npuMepsl UCIOIH30BAHUS MEMOPAHHBIX MOTEHIIMOMETPUYECKUX CEH-

COPOB /I MOHUTOPHHIA PeaIbHBIX 00BEKTOB OKPY KaIOIIEH CPeIbl.
Bonpocs! 17151 ycTHOTO onpoca 1o teme «MemM0OpaHbl B cpecTBax xpoMatorpaguue-
CKOI'0 aHAJIU3a 00bEeKTOB OKpYKalouleil cpeabny
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1. Kakue HOBelie MeMOpaHHbIE TEXHOJIOTHH, pa3paboTaHHbIE 7S IPEIKOHIICH-
TPUPOBAHUS U OUUCTKH CTOKOB, BaM M3BeCTHBI? ONMIIUTE IPUHIUI UX PaOOTHI.

2. KakoBo TunuuHoe anmapatHoe ohopMIIeHUE EMKOCTHOTO JIEKTPOICHOHU3AaTOpa?

3. Kakum TpeboBaHusaIM JOKHBI OTBEYATh BEILIECTBA, UCIIOIb3yeMbIE B KAUeCTBE
ancopOeHToB?

4, Yro Takoe nzorepma coporuun’?

S. Jis KakuX CUCTEM OHA MOXeET OBITh ypaBHEeHHeM JIsHTMIopa?

6. st onrcanust KakUX CUCTEM JIyUllle UCIOb30BaTh Teoprio bOT?

KonTpoasnas padora Nel mo teme «MemOpaHHbIe POLECCHI OYUCTKHU Ia30BbIX CMe-
ceil M pereHepanuu a6copOEHTOB»

Bapuanr 1.
1. B yem cyTh perenepanuu agcopoeHTOB METOAOM OUTOISPHOTO HIMEKTPOIHATN3A?
2. Kakue meronpl TepMHUECKOM HEWTpanu3aluy OTXOASIIUX Ta30B C HMCIIOJb30Ba-

HUEM HaHO- U MUKPOCTPYKTYPHUPOBAaHHBIX MEMOpPAH C KaTaIUTUYECKOH cocTaistouiell Bam us-
BECTHBI?

3. KakoBbl mpU4MHBI Ierpajaiui MeMOpaH, UCTIONb3YEMBIX JJISi OUYMCTKH Ta30BBIX

cMmecei?
Bapuanr 2.

1. Kakue ¢pyHnamenTanbHble nporeccsl AU(Qy3un j1exar B OCHOBE IPUMEHEHUS
pa3IMYHBIX TUIIOB MEMOpPAaH IS Ta30pa3aesieHus?

2. Onumure MeMOpaHHbIE METOIbl pereHepanuu abCopOEeHTOB Ha MPUMEPE OUUCTKU
METaHa OT YIJIEKUCIIOTO Tra3a.

3. KakoBbl NpUHIUNHATIBHBIE TOX0bl K BOCCTAHOBJICHUIO MEMOPaH, HCII0JIb3Yye-

MBIX B IPOIECCE pereHepanuu abcopoeHTOB?

Kontpoabsnas padora Ne2 no teme «Karanurudeckoe 00e3BpeKUBaHUE BbIXJIOMHBIX
ra3oB»

1. Kakue knmaccuueckne MeTobpl 00€3BpeXHBaHUS TOKCUYHBIX IpHUMeceHd, Haxos-
IIMXCS B COCTABE I'a30BbIX CMECEN, BaM U3BECTHBI?
2. Kakune memMOpaHHbIE METOABI 00€3BpEKUBAHUS TOKCUYHBIX IIPUMECEH, TPUCYT-

CTBYIOIIUX B COCTABEC I'a30BBIX CMeCeﬁ, BaM M3BECTHBI?

KonTtpoubnas padora Ne 3 no teme «MemMOpaHHbIe MeTOAbI 00e33apaskKMBaHUsI PH-
POJHBIX U CTOYHBIX BOI»

Bapmuanr 1.
7. KakoBbl OCHOBHBIE TPUHIIUIIBI PA0OTHI AJIEKTPOANATU3ATOpA-KOHIIEHTpaTopa?
8. Kaxkue noBelinme meMOpaHHbIe TEXHOJIOTHH, pa3padOTaHHBIC /TSl HEUTpanu3a-
[[UU CTOKOB, BaM M3BeCTHBI? ONMUIINTE TPUHIIUI UX PAOOTHI.
9. Kakwue cragum pa3paboTKu MPOLECCOB OUUCTKH C UCIIOJIb30BaHUEM MEMOPaHHBIX
TeXHOJIOTHi1 BaM u3BecTHBI?
10. Kax ucronp3yoT MeMOpaHHbIE METOBI TSI H3BJICYCHUS U PEKYTICPAINH THKE-
JBIX METaIOB?
BapuanT 2.
1. KakoBo TunuuHoe anmnapatHoe opopmiIeHUE dIEKTPOIUATU3ATOPA-KOHIICHTPa-
Topa?
2. B uem cyTh HellTpanu3auu KUCIOTHO-OCHOBHBIX CTOKOB METOJIOM OUIIOJISIPHOTO
ANeKTpoauanusa’?
3. KakoBbI npuHLIMIBI CO3JaHUS TPOU3BOJCTB C 3aMKHYTBIM LIUKJIOM T10 BojE?
4. B uém cyTh nepepaboTKu CTOYHBIX BOJ MACI0KUPKOMOUHATOB, MPEATIPUATHI
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HE(PTAHOU U IEJUTIOI03HO-0yMaKHOW MTPOMBIIIIICHHOCTH METOJaMH MUKPO- U yIbTpaIbTpa-
nuu?

Bomnpoce! 1151 yetHoro onpoca no reme «KonBepcusi, ounctka, pakumoHMpoBaHue U
KOHUEHTPUPOBAHME KUIKUX MPOMBIILIEHHBIX 0TX0/10B)»

1. Kakue kputepuu Jie)xaT B OCHOBE BBIOOPAa METOJIOB M CXEM OYHCTKU BOJIHBIX pac-
TBOPOB?

2. Ot xakux (hakTOpOB (M MMOYEMY OT HUX) 3aBHCHUT CKOPOCTh OCAXKICHHSI KPYITHOIHC-
MIEPCHBIX YaCTHUIl B YCIOBUSX €CTECTBEHHOW KOHBEKIIMU?

3. KaxoB mpunItun Beibopa ¢popMyt s pacuera monpaBovyHoro koddduimenTa, He-

00X0AMMOT0 TIPU OMPEACIICHUN CKOPOCTU OCAXKIEHUS YaCTUIIBI B YCIOBHSIX BBIHYKJIEHHON KOH-
BEKLIUU?

4. Kakoii mpuHIMI JEKUT B OCHOBE ONPEICNCHHS CKOPOCTH OCAKICHHUS YacTHIl,
dbopMa KOTOPBIX OTIIMYAETCS OT CHEPUUYECKO?

5. Kakoe o06opyaoBaHue IPUMEHSIOT JIJIsl TPyOOi OYHCTKH OT HEPACTBOPUMBIX IPH-
Mecein?

6. B yem cyTh MeTona dioTanuu u 3nekrpoduoraym?

7. [Touemy droTupyromias cujaa 3aBUCUT OT yTIiia CMAaYUBaHUS YACTHIL?

8. Ha3zoBute ycTpoiicTBa, HCIOIB3yEMBIE ISl OTIACNICHHSI HEPTENPOLYKTOB H KUPOB
OT OYHMILEHHOU BOJBI BO (prioTatopax.

9. Kakum 00pa3oM u mouemMy MOKHO HHTCHCU(DHUIIUPOBATH MTpoLiecc GIIoTarum?

10. Kakue Meroas! noBbIeHus: 3h(GEKTUBHOCTH 000PYI0BaHUS, MPEIHA3HAYECHHOTO
JUTSL OYMCTKH OT JKUPOB U HE(TH BBl MOXKeETE MPEITIOKUTE?

11. Kakue mexaHn3MBl, JieKaT B OCHOBE Ipolecca (punbTpoBanus?

12. Kak onpenenstitoT TuN UIBTPOBAHUS Yepe3 MOPUCTHIHN CIION?

13. Ot kakux mapaMmeTpoB 3aBUCUT KO3 duinent ¢punbrpamuu? Kak oH nusmensercs
BO BpeMeHu?

14. Kak perenepupyroT QuibTpbl, IpUMEHSIEMbIE A1 OUUCTKUA HedTe- U MacIompo-
TYKTOB?

15. KakoB mpuHIuUM neicTBUS deKTpoMaruuTHeie GunbTpoB? HazoBute obmactu nx
MIPUMEHEHHUS U CIIOCOOBI pereHepauu.

16. B yem cymHoCTh nporiecca Koaryisiiumn?

17. Uto Takoe 2IeKTPOKHUHETHUEeCKUH moTeHnuain? Kakyro posbs OH UTpaeT B mpolecce
KOaryJisiuu?

18. Kakwue BelecTBa HCMOMB3YIOT B KAYECTBE KOATYJISIHTOB U TIouemy?

19. Ha3zoBuTte mpenMymiecTBa u HEIOCTaTKU UCTIONB30BAaHMS B KAUeCTBE KOATYJISTHTOB
coJeil jxkese3a Mo CPAaBHEHHIO C COJIIMU aTFOMUHUSL.

20. Uro Takoe duoxynauua? s yero oHa HykHa?

21. Kak ompenemnsitoT 10361 KOAryJIsHTOB U (DIIOKYISTHTOB?

22. [Touemy He#TpanH3aIys MEITOYHBIX BOJ JHIMOBBIMH T'a3aMH SBJISETCS IPUMEPOM
pecypcocOeperaronieil TeXHOJIoruu?

23. UYrto Takoe rupa3€p u Kak OH YCTPOCH?

24. HazoBure BeriecTBa, KOTOPBIE UCMIONB3YIOT B KAUYECTBE OKUCITUTETEH?

25. YeM OKUCIHTENN OTJIMYAIOTCS OT BOCCTAHOBUTENEN?

26. Uto Takoe CBOOOAHBIN «aKTHBHBIM» XJIOP M KaK €r0 MOTy4aroT?

27. Kak TOTOBAT «XJIOpKY» W COCIMHEHHS, CONEpIKaIllie CBS3aHHBI «aKTHBHBI»
xJyiop?

28. OT Kakux MapaMeTpoB 3aBUCUT BpeMsl 00e33apakKMBaHHUS CTOYHBIX BOJI XHMHYE-

CKHMHU MCTO)IaMI/I?
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29. B kakux cinydasx «HOpMaJIbHOE XJIOPUPOBAHUEY JIyUIlle 3aMEHUTh «IIEPXIJIOPUPO-
BaHueM»?

30. Kak 00e3BpexuBatoT cynb(uHbIe CTOKH HEILTIONIO3HBIX, HedTenepepadaTriBao-
HIMX U HEPTEXUMUYECKUX 3aBOJOB?

31. KakoBbl MeXxaHU3MBbI IEUCTBUE 030HA B MPOLIECCAX OKUCICHUS?

32. Urto takoe 3nekTpoiaun3? KakoBbl KOHCTPYKIIMU MPOCTEUIIINUX IEKTPOIU3EPOB?

33. Kakue mporeccsl uayT Ha Katojae U aHoje anekrponusepa? Ilpuseanre mpumepsl

OKHUCJIUTEJICH M BOCCTAHOBUTENEH, 00pa3yloluXxcs B pe3ysibTaTe MPOTEKAHUS JIEKTPOXUMHUYE-
CKUX PEaKLIHi.

BOl'lpOCLI AJIA YCTHOT O OIIpoca 1mo remMe «MeMﬁpaHHbIe METOAbI B nepepaﬁoTke BOAHO-
OpPraHun4e¢CKMux 0Txoa0B»

1. AmnmnapaTtypHoe odopmiieHHe THOPHIHBIX YCTaHOBOK, HCIIOJIB3YIOMIMX Oapo- u
3JIEKTPOMEMOpPaHHbIE METObI.

2. YcTaHOBKY /17151 CBEPXITTYOOKON OYMCTKH BOJIBI.

3. [TepepaboTKa CTOKOB MacCIOKHPKOMOMHATOB.

4. [TepepaboTka CTOKOB NPEANPUATUN HEPTSIHONU IPOMBILIIEHHOCTH.

S. [TepepaboTka CTOKOB LIEIUIIOI03HO-0yMaKHON MPOMBIIITIEHHOCTH.

6. [TpuHIMIIBI TPUMEHEHUsT 00PaTHOTO OCMOCa B KOMOMHHPOBAHHBIX MEMOpPaHHBIX
METO/aX U MHOT'OCTYIIEHYAThIX YCTAHOBKAX.

7. Crneuunguxa 00e3BpeKUBAHUS KUAKUX PAJUOAKTUBHBIX OTXO0JI0B.

8. [TpyHIMIBI COBEPUIEHCTBOBAHUS CYIIECTBYIOIIMX MPOU3BOJCTB C HCIOJIb30Ba-
HUEM MEMOPaHHBIX METO/IOB.

9. KonBepcust MemOpaH.

10. KoHCTpYKIIMOHHBIE U AKCIUTyaTallHOHHBIE OCOOCHHOCTH allapaToB, pPadOTAOIINX
Ha NpeanpuaTusaX GapMaleBTHKY.

11. KoHCTpYKIIMOHHBIE U AKCIUTyaTallHIOHHBIE OCOOCHHOCTH aIlapaToB, padOTAOIINX
Ha BUHO/IEIbUYECKUX MPEANPUATHSIX.

12. KoHCTpYKIIMOHHBIE U AKCIUTyaTallMOHHBIE 0OCOOEHHOCTH aIapaToB, padOTAIOIINX
Ha MPeIIpUATUSIX IPOU3BOJICTBA MOJIOKA.

13. Pexyneparust TBEpIbIX OTXOI0B METOJIOM AJIEKTPOIHATN3a

14. [TpenmymiecTBa HCIOIB30BaHUSI MEMOPAHHBIX METOJIOB IIPU 00pabOTKE BOJAHO-OP-
TaHUYECKHUX OTXOJIOB.

15. [TepcniekTHBBI pa3BUTUSI MEMOPAHHBIX MTPOIIECCOB.

IIpumepHbie Tembl pedepaToB k pasaeny «llepepadorka u o0e3BpesKMBaAHNE KUAKHX
PAaAHOAKTHUBHBIX H BHICOKOTOKCHYHBIX O0TX00B»

1. be3orxoanas nepepaboTka OTXO/I0B

2. OcobeHHOCTH NIepepabOTKU TBEPABIX PaIHOAKTUBHBIX OTXO0/10B

3. CaHuTapHOE 3aXOPOHEHHUE OTXOJI0B

4. KoHcTpyKInOHHBIE 0COOEHHOCTH MOJIMTOHA JUIsl CAHUTAPHOTO 3aXOPOHEHUS OT-
X0JI0B

5. Br160p MecTa 3aX0poHEHHsT BBICOKOTOKCHYHBIX OTXO0JI0B

6. [Tpo6GieMbl 3aXOpOHEHUS PaJUOAKTUBHBIX OTXOJIOB B F€OJIOTHYECKHUX (hopMa-
USIX.

7. [TepepaboTka panOaKTUBHBIX OTXO0JI0B. BinsiHue Ha yenoBeka.

8. Pemenune npoGieMsl yTUIM3aMK PAJHOAKTUBHBIX OTXO/JI0B B [CTpaHa MO BBIOOPY
CTyJeHTa]

KoHTpoJibHbIe BONPOCHI K JIa00paTOPHBLIM padoTam
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Ne 1 «[Ipumenenue 0ObIYHOTO 3JEKTPOIUAIN3A UL JEMUHEpaIU3alul pa30aBiICHHbBIX
MPOMBIIIIJICHHBIX PACTBOPOBY

1. Yto Takoe aneKkTpoauanus?

2. Yro Takoe KOHIEHTPAIIMOHHAS MTOJIIPU3AIIMS, YeM BBI3BAHO 3TO SIBJICHUE?

3. Yem 00yciioBiaeHO OO0IBIIOE KOTUIECTBO CYIb(aT-HOHOB B CTOYHBIX BOJIAX?

4. B kakux 00JIACTSX MPOMBIIIICHHOCTH UCTIOIB3YIOTCS COJM CEPHOU KHCIOTHI?

5. B yem 3akirodasncst MeTOJ OIpeieieHHs] KOHLIEHTPAlUU Cylb(aT-uoHoB?

Ne 2 «XonoaHas cTepuiIn3alysl IPOMBIIUIEHHBIX CTOKOB 0apoMeMOpPaHHBIMU METOAAMUY

1. Kakue n3meHeHust Ha0Jt01at0TCs B IPUPOJAHBIX BOJAHBIX HCTOYHUKAX IPU MONAJaHUH B
HUX CTOYHBIX BOJ?

2. Kakue cymecTByIOT CriocoObl OUMCTKU CTOYHBIX BOA?

3. Uem xapakTepusyroTcs 6apoMeMOpaHHbIe MPOLECChl?

4. Kakue Buibl bapomeMOpaHHBIX IpoleccoB Bel 3HaeTe? B ueM ux otinymne Mex1Iy co-
6011?

5. Yro Takoe X010 Has cTepuiIn3anus?

6. Kakue Buzpl cTepmiinzanuy ObIBalOT MOMMMO X0JI0HOW? BkpaTie oxapakrepusynTe
uX.

7. UeM MOxeT ObITh BBI3BAHO IaJICHUE IIOTOKA Yepe3 MeMOpaHy B 6apoMeMOpaHHOM cu-
creme?

Ne 3 «3BieueHune AHTHUOKCHUAAHTOB U3 CTOYHBIX BOJ ITMIICBLIX ITPOU3BOACTB C UCIIOJIb30-
BaHHEM HMOHOOOMEHHBIX MaTepUuaJIoB»

1. Pacckaxxute o npyuMeHeHUHN MEMOpPaHHBIX TEXHOJOTUM B MUILEBOI MPOMBIIILIEH-
HOCTH.

2. Uro Takoe daynuHr MeMOpaH?

3. Yro npeAcTaBiIsAIOT U3 ce0s aHTUOKCUIAHTHI M KAKOBO UX JAEUCTBUE Ha OPraHU3M
yesoBeka?

4. Yro Takoe anekTpoananus?

S, IIpuBenuTe cXxemy SIEKTPONHAIN3HON SYEHKH M PACCKAKUTE, KaKHe IMPOLECCHI
IIPOTEKAIOT IIPU HAJIOXKEHUU Ha HEe DIIEKTPUUECKOrO TOKA.

6. Uem 00ycnoBII€HbI OTPAaHUYEHUS HA KOJIMYECTBO KaMep B AJIEKTPOAUAIU3HOM all-
napare?

7. Yro Takoe KOHIEHTpalMOHHas nossgpu3anus? Kakue Bbl 3HaeTe conpsikeHHbIe 3(-
(eKThl KOHLIEHTPALIMOHHON MOJIIPU3ALIH?

8. [TpuBeauTe cxemMaTuyHoOe M300paKEHHE SKCIIEPUMEHTAIbHON ycTaHOBKH. [losic-
HUTE, KaK UAYT MPOIECChl 00ECCONMBAHMS B KaMEPaxX 3JIEKTPOIUaNIN3aTopa.

9. Pacckaxkute, kakuM 006pa3oM olieHUBaach 3PPEeKTUBHOCTH MTPOIECcCa U3BJICUEHUS

AHTUOKCUAAHTOB N3 MOACIIBHOI'O pacTBOpa.

Ne 4 «Y nanenue TS¥KeNbIX METAJIOB U3 CTOYHBIX BOJI C UCIIOJIb30BaHHEM KOMOMHUPOBAH-
HOU MeMOPaHHOM TEXHOJIOTHID)

1. Kakue UCTOYHHKY 3arpsA3HEHUS] BOJJOEMOB CYIIECTBYIOT?

2. Kakue Byl 3HaeTe TUIBI 3arps3HEHUI TOBEPXHOCTHBIX U MTOA3EMHBIX BOJ?

3. Kakuie MeTo/1bl OUMCTKH CTOYHBIX BOJI CYLIECTBYIOT, B YEM UX pa3anune Mexy coO0i?
B kakux cimyuasx nenecoodpasHee BbIOOp TOro MIIM MHOTO MeToa?

4. Bpen, HAaHOCUMBIH )KMBBIM OPTaHU3MaM, TSKEIBIMA METAJIIIaMu ?

5. Kakue TexHonoruu MeMOpaHHOTO pa3/ieleHUsl UCTIONb3YIOTCS ISl OYUCTKHU BOJIBI?

6. B uem cyTh QuIbTpOBaHMS U3 TAHTCHIIMAILHOTO MTOTOKA?
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3ayeTHO-IK3aMeHAMOHHbIE MATEPUAJIBI JJIA NMPOMEKYTOUHON arTrecTanuu (IK3a-
MeH/3a4eT)

1. Cnucok éonpocoe onsa noozomoexu K 3auemy

BOl'lpOCLI K 3a4eTy:

1. KakoBbI ocHOBHBIE TIpaBuiIa (POPMHUPOBAHMS CUCTEM 3aIIUTHI Onochepsr?

2. Ha3zoBute OCHOBHBIC TOAXO/IBI, UCTIOIb3YEMbIEC IPU Pa3pabdOTKE CHCTEM 3aIIUTHI
ouocdepsl.

3. Kakue 3aKoHBI, JIexKaT B OCHOBE OMHCAHUS MaccorepeHoca Gu3ndeckoil abcopo-
nuu?

4. Kakue pakTopsl ONpeaenstoT CKOpOCTh (PU3MUECKON U XUMUIECKOH abcopOrum?

5. B 4em cymHocTh Cynb(UT-OMCYIBGUTHOTO METOJA MOTJIOMICHHS CEPHUCTOTO
raza?

6. B yem cymHocTs MeToaa agcopounn?

7. Kakum TpeOGoBaHMSIM JOKHBI OTBEYATh BEIIECTBA, UCIOIb3yEeMbIC B KAYeCTBE a/l-
copOeHToB?

8. Uto Takoe nzorepma copbumu? Jljis KaKux CUCTEM OHA MOXET ObITh ypaBHEHUEM
JIsurmiopa? [y onucaHusi KAKUX CUCTEM JIy4Ile UCTIONIb30BaTh Teoprio BOT?

9. Kak paboTaror ycTaHOBKH C a/icopOepaMu MePHOIUICCKOTO JCHCTBHS?

10. KakoBbl mpHHIMMNHANBEHBIE OCOOCHHOCTH KOHCTPYKIMH aJcOpOepoB HENpEphIB-
HOTO JIeHCTBUSA?

11. Kaxk 1 moyemy oCymecTBISIOT pereHepannto aacopoeHToB?

12. Kakue kputepun exaT B OCHOBE BHIOOpPAa METOJIOB M CXEM OYHCTKU BOJIHBIX pac-
TBOpPOB?

13. Kakoe coBpemeHHOE 000py/10BaHHE MPUMEHSIIOT i1 TPyOOil OUMCTKH CTOYHBIX
BOJI OT HEPACTBOPUMBIX IpuMecent?

14. B uem cyTh MeTOna (uioTaK U ANEKTPOGIOTALIH?

15. OxapakTepu3yite yCTpoicTBa, UCTIOIb3yeMble I OTACICHHUS HePTEPOAYKTOB U
KUPOB OT OUYMIICHHOW BOJIBI BO (prroTaTopax.

16. Kakue metonp! noBeieHus 3¢p¢GeKTUBHOCTH 000py10BaHMs, IPEIHA3HAYEHHOTO
JUTSL OYUCTKH OT KHUPOB U HePTH BBl MOKETE MPEIOKUTH?

17. Yro takoe 31ekTpoian3? KakoBbl KOHCTPYKIIMH MPOCTEHIINX 3JIEKTPOIU3EPOB?

18. Kakue mporeccsl uayT Ha Katoje U aHojie anekrponusepa? [lpuseanre npumepsl

OKHUCJIUTENIEN M BOCCTAHOBUTENEH, 00pa3yloluXcsl B pe3ysbTaTre MPOTEKAHUS AJIEKTPOXUMUYE-
CKHMX PEaKLIMi.

19. Urto Takoe KOHIIEHTpaImoHHas nossipu3anus? Kak CHU3UTh €€ HeraTHBHOE BO3IEH-
CTBHE Ha IpolLiecC nepepaboTKH pacTBOPOB B JIEKTpoau3epe?

20. Uro Takoe «BbIX0 M0 TOKy»? OT Kakux (akTOpOB 3aBUCUT €T0 BeJINYMHA?

21. Kakoii mporecc 1eXHUT B OCHOBE 3JIEKTPOXMMHUYECKOT0 00€3BpeKUBAHUS LIMaHU-
oB?

22. Kakoli mporecc J€XUT B OCHOBE 3JEKTPOXMMHUYECKOTO YJAJIECHUS U3 PacTBOPOB
HMOHOB TSIKEJIBIX METAJIIIOB?

23. B uem nmpeumyniecTBa M HEJOCTATKU NIEKTPOXUMUYECKUX METOJIOB OYMCTKHU U
o0e33apa)KuBaHusl PACTBOPOB MO CPABHEHHUIO C XUMUYECKUMU?

24. YeM 2/1eKTpOXUMHYECKAs KOATYJISIIMSL OTIIMYAETCS OT 3JIEKTPOKOArY I ?

25. B ueMm paznuuus Mexay HOHHBIM oOMeHOM H ajacopOuueit? [IpuBenure npumepsl
COBPEMEHHBIX CUCTEM 3alUThl, UCIIOJIb3YIOLIMX ITH METO/BI.

26. Kakue TpeboBanus u nouemy NpeabsBISIIOTCS K HOHOOOMEHHBIM MaTepuaiam?
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27. Kakue cioco6sl perenepannu HOHUTOB Brl 3HaeTe?

28. Kakas TexHosjoruueckass cxeMa C HCIOJIb30BAHMEM HOHHOro oOMeHa Ha Bam
B3I SIBJISICTCS MCATIBHOM TSl IEMUHEPaIU3alii pacTBOPOB, COJIEPKAIINX CUIIBHBIC U ca0ble
BJIEKTPOJIUTHI?

29. B yem cxoacTBa U pa3nuyust MeMOPAaHHBIX U XUMHUYECKUX MPOIECCOB OUYUCTKH U
paslesieHus BeIecTB?
30. OO0mbsacHUTE, TOYeMy B MEMOPaHHOM IAKETe AIEKTPOIUATN3aTOPa, IPeAHa3HAYCH-

HOTO JUIsl 00ECCOJIMBAaHUSI PACTBOPOB, aHHOHOOOMEHHBIC MeMOpaHbI YePEIYIOTCS ¢ KAaTHOHOO0-
MEHHBIMU?

31. Kak BpIOpaTh ONTUMaNbHYI0 KOHCTPYKIUIO KAHAJIOB 00€CCOIMBAHUS SJICKTPO1A-
JU3aTOPOB?

32. Kakune MexaHu3MblI Jie’KaT B OCHOBE KOHIIEHTPUPOBAHUSI pa30aBIEHHBIX TPOMBIII-
JICHHBIX CTOKOB 3JIEKTPOMEMOPaHHBIMH METOAAMMU?

33. [Touemy npu nepepaboTKe paJMOAKTUBHBIX OTXO/I0B MCIIOIb3YIOT HECKOJIBKO TH-
OB KOHCTPYKIIMK MEMOPaHHBIX IMaKETOB JIEKTPOJHATN3ATOPOB?

34. B uem cymHocTs METOI0B MUKPODUIBTAIIMH, YIBTPAQUIbTPAIH, 00PaTHOTO OC-
Mmoca?

35. Kakoii u3 6apomeMOpaHHBIX METOJIOB UCHOIB3YIOT JJIsl OYUCTKU CTOYHBIX BOJ] OT
Macell ¥ HepTepPOyKTOB?

36. KakoB cocraB OuoakTuBHOro mia u mieHku? Kakoe o6opynoBaHue TPUMEHSIOT
JUTSL peaTn3anuy OMOXUMHYECKUX METOOB 3alIUTHI OHochepbI?

37. Kakumu daxtopamu (1 mouemy) ompezensercs CKOpOCTh Ipoliecca adpoOHOiM
OYUCTKHU?

38. UYeM moJist OpoIIeHUsT OTJIMYAIOTCS OT moJiel (GUmbTpaluuu U OUOIOTUYECKUX TIPY-
J0B?

39. OxapakTepu3yiiTe OCHOBHbIE MEXAaHU3MbI HAPYIIEHUSI TEXHOJIIOTUU U IKCILTyaTa-
UM a9POTIHKOB M OMO(DMIBTPOB, a TAKXKE MEPHI 110 UX YCTPAHECHUIO.

40. YeMm OMOpeaKkTOpbl MEPBOTO MOKOJIECHUS OTIMYAIOTCS OT OMOPEaKTOPOB BTOPOIO
MOKOJIEHUs?

41. Kak ocymiecTBIsIFOT COBMECTHYIO OYUCTKY OBITOBBIX M CTOYHBIX BOA?

42. KakoBa cTparerus 1 TakTHKa 3aIIMTHI Y€JIOBEKa M CPE/Ibl OOMTAHUS C UCTIONb30Ba-
HUEM MeMOpaHHBIX METOA0B?

43. KakoBbI OCHOBHBIE IPUHIIUIIBI CO3JaHUSI 0€30TXOTHBIX M MAIOOTXOIHBIX TEXHOJIO-

M ¢ MCIIOJIb30BaHMEM MEMOpaHHBIX METOJI0B (Ha MpUMEpE CO3aHUs 3aMKHYTBIX 10 BOJIE TeX-
HOJIOTHUECKUX IIUKJIOB MPU MPOU3BOICTBE NOIHMAPAMUIHBIX BOJIOKOH)?

44, Kak ocymectBisiercs KOHTposib pH 1 MUKPOKOJIMYECTB 3arpsI3HAIOLIUX BELIECTB B
aTMocdepe, ruapochepe, muTochepe ¢ UCHOTB30BAHUEM CTEKIIIHHBIX U3MEPUTENBHBIX dJIEKTPO-
JIOB U CEJIEKTUBHBIX 3JIEKTPOJIOB C HOHOOOMEHHOM MOBEPXHOCTHIO?

45. KakoBbl OCHOBHBIE MPHUHLUIIBI XPOMATOTrpahUUECcKOro onpeaeaeHuss MUKPOKOM-
MIOHEHTOB B T'a30BbIX, BOJIHBIX U BOJHO-OpraHMYECKUX pacTBopax? Kak memOpaHHbIE METOBI HC-
HOJIB3YIOT JUIs o0ecTedeHns 3aJJaHHbIX 3HaueHui pH smroenToB?

46. N3BectHbl 1 Bam MeMOpaHHBIE METOIBI pereHeparus abcopoOeHTOB (Ha mpuMepe
OYMCTKH BO3/lyXa U ME€TaHa OT IMOKCH/Ia CEPBI U YTIIEKHUCIIOro ra3a)?
47. Kakne meTonbl TepMUUYECKON HEWTpadu3alMyd OTXOMSIIMX Ta30B C MCIOJIb30Ba-

HUEM HaHO- ¥ MUKPOCTPYKTYPHUPOBAHHBIX MEMOpPaH C KaTATUTUUYECKOM cocTapistomeit Bam u3-
BECTHBI?

48. KakoBbl Kiaccuueckue M 3JIEKTPOXUMHUYECKHE OKHCIUTEIbHO-BOCCTAHOBUTEb-
HBIE METOJIbI 00€3BPEKUBAHUS TOKCUYHBIX TPUMECEH C MCIOIB30BaHUEM MEMOpaH (OKUCIICHHE
KHCIIOPOJIOM BO3/1yXa, XJIOPUPOBAHKUE, 030HUPOBAHUE)?
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49. KakoBbl OCHOBHBIE IPUHLIUIIBI U anmapaTypHoe opopMIIeHHE OYUCTKH U KOHIIEH-
TPUPOBAHUS PACTBOPOB METOJOM IEKTPOAHAIN3a?

50. B uém cyTh HelTpanu3aiu KUCI0THO-OCHOBHBIX CTOKOB M pereHepaiuu adbcop-
OEHTOB METOJIOM OUIIOJIIPHOTO ANEKTpoanaIn3a’?

51. Kak ocymiecTBIAIOT peKyIepanuio TBEPABIX OTXOJ0B METOJOM 3JIEKTPOAUATH3A
(Ha mpuMepe nepepadOTKU MIACTUKOBBIX OYTHUIOK)?

52. B kakux ciydasx IpUMEHSIOT 3JIEKTPOAUAIN3 C YIbTPaUIbTPALUOHHBIMA MEM-
O6panamu? KakoBo amnmapatypHoe opopmiieHne Meroaa?

53. B uém cyTb mepepaboTKu CTOYHBIX BOJI MAaCIIOKUPKOMOHMHATOB, MPEANPHUATHI

HEe(TAHOM M IEILTIOI03HO-OYMaXXHOW MPOMBIIIICHHOCTH METOJaMU MHKpPO- U YJIbTpauiIbTpa-
auu?

54, KakoBbl MpUHIUMIIHAIBHBIE OCOOCHHOCTH HCIIOJIB30BaHMS OOpPaTHOrO OCMOca B
KOMOMHHPOBAHHBIX MEMOPAHHBIX METOJaX MepepadOTKU M 00C3BPEIKUBAHUS KUIAKUX PAJTHOAK-
THBHBIX OTXO0B?

55. Kak ucrosb3yroT MeMOpaHHBIC METOIBI TSI U3BIICUCHUS M PEKYTICPAIIUU TIKETBIX
METaJIJIOB?
56. [Touemy MeMOpaHHBIE TEXHOJIOTHU SIBIISIOTCS MAJIOOTXOJHBIMHU M pecypcocoepe-

rarommmu? B 4éM uxX mpeumylecTBa 1o CpaBHEHUIO C TPAAUIIMOHHBIMU METOJAaMH OYHMCTKH,
(dbpakuMOHUPOBAHUS U KOHLIEHTPUPOBAHUS BEUIECTB?

57. KakoBbl BakKHEHIIIME THUITOBBIE MPOIECCHI 3alUTHI cpeibl oouTanusa? Kakosa mo-
CJIEI0BATEILHOCTh CTaANI pa3pabOTKU STUX MPOIECCOB?

58. Kakue 0e30TX0IHbIC U pecypcocOeperarome TeXHOJIOTHH HCIIOJIb30BaHMSI BOJIBI B
texaochepe Bam m3BecTHbI? KakoBa KOHIIEMIUS O€30TXOJHOTO ITPOU3BOICTBA?

59. Kakue npuHIMITBEI COBEPIICHCTBOBAHUS CYIIECTBYIOIUX MPOU3BOJCTB C MCIIOJNIb-
30BaHHEM MEMOpaHHBIX METOZ0B Bam n3BeCTHBI?

60. Kakue BaykHEHIITHE TPOIIECCHI 3aIUThl YeJIOBEKa HA OCHOBE MEMOpPAaHHBIX TEXHO-

noruii Bam u3BectHb? Kakue TexHOIOTHUECKUE, SKOJIOTHUECKUE M SKOHOMUYECKUE TTPUHIIUIIBI
JeXaT B OCHOBE 3TUX TE€XHOJIOTUI?

61. Kakue craguu pazpaboTKH MPOIECCOB OYUCTKU C MCIIOIH30BAHUEM MEMOpPaHHBIX
TexHOoJIOrni1 BaM u3BecTHBI?

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHust

Kpurtepuu onenuBanus pegeparos.

OneHka «OTJIMYHO» — BBINIOJIHEHB! BCE TPEOOBAaHUS K HANMCAHUIO U 3alUTe pedepaTa:
o0o3HavyeHa npodiaema u 000CHOBAaHA €€ aKTYaJbHOCTb, CJIEJIaH KPATKUM aHalIu3 pa3InyHbIX TO-
YeK 3peHHs Ha paccCMaTpUBaeMyto MpoOieMy U JIOTHYHO M3JI0’KeHa cOOCTBEHHAs MO3ULHMS, CPOop-
MYJIMPOBAHBI BBIBOJIbI, TEMA PACKPBITA TTOJIHOCTHIO, BBIZIEP:KaH 00beM, COOITI0ICHBI TpeOOBaHUS K
BHEIIHEMY O()OpPMIIEHHUIO, 1aHbl IPABUIbHBIE OTBETHI HA JIOTIOJIHUTEIIBHBIE BOTIPOCH.

Onenka «Xopouio» — OCHOBHBIE TpeOOBaHUS K pedepaTy W ero 3aufiTe BBIITOIHEHBI, HO
IPU 3TOM JIOMYIIEHbl HEJOYEThl. B yaCTHOCTH, HMEIOTCSI HETOUHOCTU B U3JI0KEHUU MaTepHuaa;
OTCYTCTBYET JIOTHYECKasi MOCJICIOBATEILHOCTh B CYXICHHUSIX; HE BBIIEpKaH 00beM pedepara;
UMEIOTCA YIyIIeHHUs B 0(QOpPMIIEHNH; Ha JIOTIOJIHUTENbHBIE BOIIPOCHI MPH 3aILUTE JaHbI HETIOIHbIE
OTBCETHI.

OneHka «y/10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHUS OT TPeOOBaHUI
K pedepupoBanuto. B dacTHOCTH, TeMa OCBEIICHA JIMIb YACTUYHO, JIOMYIIECHBI (haKTHYECKUE
OLIMOKH B COJIEpKaHUU pedepaTa WIK MPH OTBETE Ha JOMOJHHUTEIbHBIE BOIPOCHI, BO BpeMs 3a-
IIHUTBI OTCYTCTBYET BBIBO.

OuneHka «Hey/10BJ1eTBOPUTEIbHO» — TeMa pedepaTa He pacKpbiTa, OOHAPYKUBAETCA CY-
HIECTBEHHOC HEIIOHUMAaHUE HpO6J’I€MBI.
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Kputepun n1uddepeHninpoBaHHoi olleHKH pedepaTta

Kpurepuu onenku MaxkcumanbHas OlleHKa B Oai-
Jax

JIOTMYHOCTD U3JI0KEHHUS 3

PackpbITHE TEMBI 3

Hcnonws3oBanne MUPOKOW HMHPOPMAIIMOHHON 3
0a3sl

Hamnuume coOCTBEHHBIX BBIBOJOB, 00OOIIEHMIA, 3
KPUTHYECKOT0 aHAJIN3a

Coburo/1eHuE NpaBuil HUTHPOBAHMUSI 2

[TpaBUIIbHOCTH OhOPMIICHHUS 1

Hroro: 15

13-15 6a110B — OTJIUYHO
10-12 GanmoB — XOpoIIO
8-9 GamnoB - yJIOBJIETBOPUTEIHHO
0 6ayI0B — HEYIOBIETBOPUTEIBHO

Kpurtepuu oneHuBaHus Mpe3eHTALMH.

OneHka «omauynoy» BbICTABIIAETCS CTYJIEHTY, €CIIH:

- IPE3CHTAIHs COOTBETCTBYET TEME CaMOCTOSATEIIbLHOW PaboTHI,

- 0)OpPMJICH TUTYJIBHBIH CJIali]] C 3ar0JI0BKOM (TeMa, eI, TUIaH U T.I1.);

- copMyIHpPOBaHHAS TEMa SICHO M3JI0KEHA M CTPYKTYPHPOBAHA;

- HCIIOJIb30BaHbl Tpaduueckue n3obpaxeHus (pororpaduu, KApTUHKA U T.I1.), COOTBET-
CTBYIOIIIE TEME;

- BBIJICPKAH CTHJIb, I[BETOBAs raMMa, HCII0JIb30BaHa aHUMAIHs, 3BYK; paboTa opopmiieHa U
IPEOCTaBIICHA B YCTAHOBIICHHBIN CPOK.

O1eHKa «X0pouto» BbICTABIISETCS CTYACHTY, €CIIH:

- TIPE3eHTalUsl COOTBETCTBYET TEME€ CaMOCTOSATENBHON pPadOThI; 0(OPMIIEH THUTYIIBHBIH
CJIaiifl ¢ 3ar0JIOBKOM (TeMa, LIeJIH, TUIaH U T.I1.);

- copMyIHpOBaHHAS TEMa SICHO M3JI0KEHA U CTPYKTYPHPOBAHA;

- UCIIOJIb30BaHbl rpaduueckre nzoOpaxkeHus (pororpaduu, KapTUHKUA M T.II.), COOTBET-
CTBYIOIIHE TEME;

- paboTa ohopMIiIeHa U MTPeIOCTaBIECHA B YCTAHOBJIEHHBIN CPOK.

OrneHka «Hey0o61emeopumenbHo» BbICTABISIETCS CTYIEHTY, €CIH paboTa He BBHINOJTHEHA
WIN COJIEPKUT MaTepHaj He IO BOMPOCY.

Bo Bcex ocTanmpHBIX CiTydasx paboTa OIIEHUBAETCS Ha «YyIOBICTBOPHTEIHHOY

Kputepuu oneHnBaHusi yCTHOTO OMpoca.

PexoMenaanuu mo oreHUBaHUIO YCTHBIX OTBETOB CTY/ICHTOB

C LEJIBIO KOHTPOJA U MMOATOTOBKH CTYACHTOB K M3YYCHUIO HOBOU TEMEI BHadajie Ka)KJIOﬁ
MPAKTUYECKOTO 3aHATHS IIPEToAaBaTeNeM MIPOBOAUTCS UHAUBHUIYTbHBIN WK (POHTAIBHBIN yCT-
HEIN OITPOC 11O BBIITOJTHCHHBIM 3aIaHUAM Hpenbmymef/i TEMBI. KpI/ITepI/II/I OIICHKHU: — IIPAaBUJIIBHOCTH
OTBETa IO COACPKAHUIO 3aJaHUs (YUUTHIBACTCS KOJMYECTBO U XapaKTep OUIMOOK MPH OTBETE);

— TIOJIHOTA M TIyOWHA OTBEeTa (YUUTHIBACTCS KOJMYECTBO YCBOCHHBIX (DAaKTOB, MOHATUN U
T.IL.);

— CO3HATEILHOCTH OTBETA (YUYUTHIBACTCS MOHMMAHKE U3JIaraéMOTo MaTepraa);

— JIOTUKA M3JI0XKEHUS MaTepuana (YYUThIBA€TCS YMEHUE CTPOUTH IETOCTHBIN, MOCcIe10Ba-
TeBHBINA paccka3, IPAMOTHO ITOJIb30BAThCS CIIEITUAIEHON TEPMUHOJIOTHE ),
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— PalMOHAIBHOCTH UCTOIH30BAHHBIX MPUEMOB U CIIOCOO0B PEIICHUS] TOCTABICHHON y4e0-
HOU 3371auu (YYUTBIBACTCSl yMEHHUE UCIIOJIb30BaTh HAM0O0JIee MPOrpeccuBHbIC U () ()EeKTUBHBIE CITO-
COOBI IOCTH)KECHUS 11ETIN );

— CBOEBPEMEHHOCTh U IPPEKTHBHOCTh MCIOJIB30BAHUS HATJISAHBIX MOCOOWH M TeXHHYE-
CKHX CPEJICTB IpH OTBETE (YUUTHIBACTCS TPAMOTHO U C IMOJIb30W MPUMEHSTh HATJISITHOCTD U JIe-
MOHCTPAIIMOHHBIN OIIBIT IPU YCTHOM OTBETE);

— UCTIOJIB30BAaHUE JIOTIOTHUTEILHOTO MaTepralia (00s3aTeIbHOe YCIOBHE);

— paIMOHAILHOCTH MCIIOJB30BaHMS BPEMEHH, OTBEJICHHOTO Ha 3a/1aHue (He o1o0psieTcs 3a-
TSHYTOCTh BBITIOJTHEHHSI 3a/IaHUSI, YCTHOTO OTBETA BO BPEMEHH, C YIETOM UHAMBUIYAIBHBIX OCO-
OCHHOCTEH CTYJIEHTOB).

Pa3BepHyTHIN OTBET CTYyIEHTA JIOJDKEH MPEACTABIATE CO00i CBsI3aHHOE, JIOTHUECKU MOCIIe-
JIOBaTEIIbHOE COOOIICHNE Ha 3aJaHHYIO TEMY, ITOKa3bIBaTh €r0 YMEHUE MPUMEHSTH OINPEICIICHUS,
MpaBUJIa B KOHKPETHBIX CITydasx.

O1eHKa «OmaAuYHO» CTAaBUTCS, €CIIU CTYACHT MOJHO U3jIaracT MaTepual (OTBE4aeT Ha BO-
pOC), TaeT MPABIIBHOE OMPEe/ICHUE OCHOBHBIX IMOHATHI; 00HAPYKUBACT TOHUMAaHUE MATEPH-
ajia, MOXXeT 000CHOBATh CBOM CYXKJCHHS, IPUMEHHUTh 3HAHUS HA MIPAKTUKE, IPUBECTH HEOOXOIH-
MBI€ TIPUMEPBI HE TOJIBKO U3 YICOHUKA, HO H CAMOCTOSITEIIHO COCTABIICHHBIC; U3JIaraeT MaTepHa
MIOCJICIOBATEILHO U IPABUIIBHO C TOYKHU 3PEHUSI HOPM JIMTEPATYPHOTO SI3bIKA.

OreHKa «Xopouwto» CTaBUTCS, €CIH CTYJICHT JAeT OTBET, YJOBIICTBOPSIOIINNA TEM XKE Tpe-
OOBaHUSM, YTO U JIJISl OLICHKU OTIMYHOY», HO JOMYCKaeT 1—2 OmMUOKH, KOTOPBIE CaM e HCITPaB-
nsieT, 1 1-2 HeoueTa B MOCIeIOBATEIbHOCTH | SI3BIKOBOM O(DOPMIIEHUH M3J1aragMoro.

OrueHka «yoosenemeopumenbHoy CTaBUTCS, €CIIM CTYACHT OOHApyKUBAeT 3HAHUE U MTOHH-
MaHUE OCHOBHBIX TOJIOKCHHUI JAHHON TEMBI, HOT M3JIaraeT MaTepHrall HeTIOJIHO U JIOIYCKaeT He-
TOYHOCTH B OINPE/ICIICHUU OHATUI MM (OPMYITUPOBKE MPABUIT;, HE YMEET JIOCTATOYHO IIIyOOKO
U JIOKa3aTeJIbHO 000CHOBATH CBOM CYKJICHUS M IPUBECTH CBOM IPUMEPHI; H3JIaracT MaTepHuas He-
MOCJICIOBATEIBHO M JIOMYCKAET ONIMOKU B SI3bIKOBOM O(OPMIICHUH HU3JIaracMoro.

OrneHKa «HeyooenemeopumenbHo) CTABUTCS, €CIIH CTYJACHT OOHAPYKMBAaeT HE3HAHUE
0oJIbIIIel YaCTH COOTBETCTBYIOIIETO BOMPOCA, I0MYCKAaeT OIIMOKH B (GOPMYITHPOBKE ONPEIEICHUN
U TIPaBHJI, HCKAKAIOIIUE X CMBICH, OSCIOPSI0YHO U HEYBEPCHHO M3jaraeT marepuai. OmeHka
«2» OTMe4YaeT Takue HEeJAOCTAaTKU B MOJATOTOBKE, KOTOPHIE SBISIOTCS CEPhE3HBIM MPEMSATCTBHEM K
YCTECITHOMY OBJIAJICHUIO TTOCIIEAYIONUM MaTePUAIOM.

Kputepuu oneHuBanus pe3yjbTaTOB KOHTPOJIBHBIX PadoT.

KonTponbHas paboTta mpoBouTCs B MUCBMEHHOM opme.

OreHKa «OTIUYHO» BBICTABISETCS, €CII CTYACHT BBIMIOIHUI paboTy 0e3 OmuOoK U HeJo-
YeTOB, JIOMTyCTUJI He O0Jiee OTHOTO HEJA0YeTa.

OreHKa «XOpOII0Y, €CIU CTYACHT BBIMOJHUI paboTy MOJHOCTHIO, HO JOMYCTUI B HEll He
OoJiee 0THOM HErpyOoil OIITMOKK M OJTHOTO HEJI0UeTa, Wik He 0oJiee IBYX HEIOUYETOB.

OreHKa «yJOBIETBOPUTENHHO», €CIH CTYACHT MPABUIILHO BBIIIOJIHUI HE MEHEe TTOJIOBUHBI
paboThl WM JOMYCTHI HE OoJiee MBYX rpyObIX OMIMOOK, WM HE OoJiee OAHOM rpy0oil M OHOM
Herpy0oii oIMOKN ¥ OJJTHOTO HeoueTa, UK He OoJiee IBYX-TpeX HEerpyObIX OIIMOOK, UM OJHOU
HerpyOoil oIMOKHU U TpeX HEeI0UETOB, WM MPU OTCYTCTBUU OMIMOOK, HO MPH HAJIMYUH YEThIpeX-
STH HEIOYETOB, IJIOXO 3HAET TEKCT MPOU3BEICHUS, IOMyCKaeT NCKaKeHUE (PaKTOB.

OrneHka «HEYIOBJICTBOPUTEIEHOY», €CIH CTYIEHT MOIYCTHJ YUCIIO OMIMOOK W HEJIOYETOB
MIPEBOCXOISIIIEe HOPMY, IPU KOTOPOI MOKET OBITH BHICTABJICHA OIIEHKA «3), UJTH €CJIU MPABUIBHO
BBITIOJITHHUJI MCHEC ITOJIOBUHBI pa6OTBI.

Kputepun ounennBanus jJadopaTopHbIX padoT.

«5» (OTIUYHO): BBITIOJHEHBI BCE 3a/IaHUs JTA0OpATOPHON PabOTHI, CTYJCHT YETKO u 0e3
omMOOK OTBETUJI HA BCE KOHTPOJBHBIE BOIIPOCHI.
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«4» (XOpOI1110): BHIOJIHEHBI BCE 3aaHus Ja00paTOPHOM pabOThI; CTYyIEHT OTBETHJI HA BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.

«3» (yZOBIETBOPUTENHHO): BHIMOJIHEHBI BCE 33JaHUs TaOOpaTOPHOH paboThI C 3aMevaHu-
SIMU; CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMH.

«2» (He 3a4TEHO): CTY/ACHT HE BBIIOJHWI WM BBIIOJHWI HENPaBWIBHO 3a/1aHus jgabopa-
TOPHON PabOThI; CTYACHT OTBETHJI HA KOHTPOJIbHBIE BOIIPOCH! C OIIMOKAMH MM HE OTBETHJI Ha
KOHTPOJIbHBIE BOIIPOCHI.

Kputepun ouennBanusi Ha 3a4ere

CrtyzneHTbl 00s13aHbI CAATh 3a4€T B COOTBETCTBUM C PACIIUCAHHEM M YYEOHBIM IUIAHOM. 3a-
YeT M0 AUCIUILIMHE TMPEeciIeAyeT Lelb OLIEHUTh PadoTy CTYACHTA 3a Kypc, MOJIy4eHUE TEOpeTnye-
CKUX 3HaHUH, UX MPOYHOCTh, PA3BUTUE TBOPUYECKOTO MBILILICHHUS, IPHOOPETEHNUE HABBIKOB CaMO-
CTOSATEIBHOU pa0bOThI, YMEHUE IPUMEHSTh IMOTYUYCHHBIC 3HAHUS [Tl PEIICHUS TPAKTHYSCKUX 3a-
nad. dopmMa npoBeeHUs 3a4eTa: YCTHO WM MHUCbMEHHO YCTaHABIUBACTCS pellleHueM Kadeaphl.
Pe3ynbrar caum 3aueTa 3aHOCUTHCS MPEIO/IaBATENIEM B 3aUETHYIO KHUXKKY.

IIpu oneHKe YYUTHIBAIOTCS CJIeAYIOIIHE KaUyeCTBEeHHbIE I0KA3aTe/ I 0TBETOB:

° r1yorHa (COOTBETCTBUE U3YyUYEHHBIM TEOPETUUECKUM 0000IIECHUSAM); IIIMPOTA;

. OCO3HAHHOCTbH (COOTBETCTBUE TPEOYEMBIM B MPOrpaMMe YMEHHSIM IPUMEHSTh T10-
JTYYECHHYIO HH()OPMAIIHIO);

o MIOJTHOTA (COOTBETCTBUE 0OBEMY IIPOTPAMMBEI);

o YHCJIO U XapaKTep OLINOOK.

3auver.

O1neHKH «3a4TE€HO» 3aCIyKUBAET CTYACHT, OOHAPYKUBIIUNA 3HAHWE OCHOBHOT'O ITPOTPAMM-
HOTO Marepuana B 00béMe, HeOOXOAMMOM sl JajbHeimel yuéobl u npeacrosieid paboThl 1Mo
npoQeCcCuu, CIPaBIIAIONIMICS C BHITTOJIHEHUEM 3a/IaHHH, TPEAYCMOTPEHHBIX MPOrPaMMOM, 3HAKO-
MBIl C OCHOBHOH JMTEpaTypoi, peKOMEHI0BaHHOM mnporpamMmmoii. Kak mpaBuio, oleHka «3a-
YTEHO» BBICTABISCTCA CTYAEHTaM, JOIYCTUBIINM IIOTPEUTHOCTH HEPUHIUIIHAIIBHOIO XapaKTepa
B OTBETE Ha U IIPU BBINOJIHEHUY 33]IaHUN;

OreHka «He 3a4TE€HO» BBICTABIISAETCS CTY/IEHTY, OOHApPYKUBILIEMY NPOOEbl B 3HAHUSIX OC-
HOBHOTO TIPOrpaMMHOTO MaTepuana, JOMyCTUBIIEMY MPUHIIUIIAATIbHBIE OIIHOKH B BBIMOJIHEHUN
MPEyCMOTPEHHBIX MPOrpaMMon 3a1anni. Kak mpaBuiio, OLIEHKA «HE 3a4TEHO» CTAaBUTCA CTYIEH-
TaM, KOTOpbI€ HE MOT'YT MPOJIOJKUTh O0YUYeHHE WM MPUCTYIHUTh K IPOPECCHOHATIBHOM J1esTelb-
HOCTH 10 OKOHYAaHUH By3a 0€3 I0MOJHUTENbHBIX 3aHATUN M0 COOTBETCTBYIOIIEH JUCIMILIIUHE.

OneHouHble cpeACcTBa A MHBAJIUIOB U JIMIL C OTPAHUYEHHBIMUA BO3MOYKHOCTSMH 310PO-
Bbsl BBIOMPAIOTCS C YYETOM UX UHIUBUAYATbHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIMLIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IIPEA0CTABIISAETCS TONOJHUTEIBHOE BPEMS JJIs OArOTOBKH OTBETA HA DK3aMEHE;

— [IpU MPOBEJICHUH IPOLEAYPbl OLIEHUBAHUS PE3YyIbTATOB 00yUeHHs] MHBAINIOB U JIULL C
OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 370pPOBbs IPELYyCMATPUBAECTCS HUCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIKXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U WHBAJIMJOB MIpOIlelypa OLIEHWBAHUS PE3yJbTaTOB OOyUYEHHs MO JAUCLUILUIMHE MOXET IpPOBO-
JIUTHCS B HECKOJIBKO 3TAIOB.

[Tpornenypa olieHUBaHUS pe3yJIbTATOB 00yUYEHUS MHBAJIUIOB U JIUII C OTPAaHUYEHHBIMU BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 JTUCIUIUIMHE (MOYIIIO) IPEyCMaTpPUBAET IpeocTaBlieHue nHdopma-
1uu B hopMax, afanTUPOBAHHBIX K OTPAHUYCHUSIM UX 30POBbsI U BOCTIPUATHS HH(POPMAIIUH:

JInst man ¢ HapyIIEHUIMH 3PEHMS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyLLIEHUSMHU CITyXa:
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— B Ie4aTHoi (opme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIEpeueHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00Yy-
YAIOIIUXCS.

5 IlepeueHnb y4eOHOI TuTEpPaTyphl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHil

5.1 YueOnas qureparypa

1. BonkoB B.A. TeopeTnueckue ocCHOBBI 0XpaHbl okpyxatomiei cpenbl. CII6.: Jlans,
2015, 256 c. https://e.lanbook.com/reader/book/61358/#1

2. Hoek E.M.V., Tarabara V.V. Encyclopedia of membrane science and technology
(in 3 vol-umes). NJ.: Wiley. — 2013.

3. Mynaep M. Beeaenue B MeMOpaHHyt0 TexHosoru0. M.: Mup, 1999.

4. [Mauypumn, I'.B. Dxonoruyeckas orieHKa BO30OHOBIISIEMBIX HCTOYHHKOB SHEPTUU

[DnexTpoHHBIH pecypc] : yuebHoe ocobue / I'.B. [Tauypun, E.H. Cocuuna, O.B. Macneesa,
E.B. KprokoB. — Dnektpon. gan. — Caunkr-IlerepOypr : Jlanb, 2017. — 236 c. — Pexum no-
cryna: https://e.lanbook.com/book/93003.

5.2. llepuoanyeckasi JuTepaTypa
Kypuan «MemOpaHbl 1 MEMOpaHHBIE TEXHOJIOT UM
Kypnan «Pusndeckas XuMus»

5.3. UHTepHET-pecypchbl, B TOM YHcJ/ie COBPeMeHHbIe MpodeccHOHAIbLHBIE 0a3bl 1aH-
HbIX U I/IH(l)OpMaIH/IOHHbIe ClIpaBOYHBIC CUCTEMBI
J1eKTPOHHO-0u0ImoTeuHbIe cucteMbl (IBC):
1. DBC «FOPAUT» https://urait.ru/
2 ABC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5 OBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibHblie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnanst uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas anekrponnas oudnnorexka (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXUBbI BEAYIIHUX 3allaIHbIX HAYYHBIX KYpPHAJIOB Ha Poccuii-
ckoif mardopme Hayunsix xkypHamoB HOMKOH http://archive.neicon.ru

ocoarwnE

7. HanuonanbHast snexkTpoHHass 6uOnuoTeka (IOCTyn K DJIEKTpOHHON Oubimoreke
nuccepranuii Poceuiickoit rocynapcrBenHoi ouodnuoreku (PI'B) _https://rusneb.ru/

8. OnexTponHas koyutekuusa Okcpopackoro Poccuiickoro @onaa

9 https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods

13. https://experiments.springernature.com/sources/springer-protocols
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14. Springer Materials http://materials.springer.com/
15. Springer eBooks: _https://link.springer.com/

16. CnpaBouHo-nipaBoBas cucrema «KoncynpranT [Inrocy» http://www.consultant.ru
17. [TopTan oTKpBITEIX JaHHBIX Poccuiickoit denepanuu https://data.gov.ru
18. ba3za OTKpBITBIX JaHHBIX MUHHCTEpCTBA Tpylda M COLMAIBHOM 3amuTel PD

https://rosmintrud.ru/opendata
19.  baza pmansbix Hayuwnoii snekrponnbiii oubmmoreku eLIBRARY.RU https://eli-

brary.ru/

20. baza nannpix Beepoccuiickoro MHCTUTYTa HAYYHOH M TEXHUYECKOH MH(POpPMAaLuU
(BUHUTU) PAH http://www2.viniti.ru/

21. Bba3bl naHHBIX B cdepe MHTEIEKTYaIbHOH COOCTBEHHOCTH, BKIIIOYAsi MAaTEHTHBIE
0a3bl JaHHBIX WWW.IUSNano.com

22. ba3el 1aHHBIX U aHATUTHYECKUE MyOIMKAIUN « Y HUBEPCUTETCKAss HH(POpPMAIIHOH-
Has cucrema POCCUSI» https://uisrussia.msu.ru/

23. QenepanbHas rocynapcTBeHHas WHpopManuoHHas cuctema «HammonaneHas
3JIeKTpOHHAs OnbanoTekay https://H30.pd

24, baza naHHBIX podeCCHOHATBHBIX CTAaHIAPTOB MHUHUCTEPCTBA TPYyla U COIUAIIb-

HoM 3amuthl P http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/

25. bazn JTAHHBIX MuHucTepcTBa SKOHOMHYECKOTO pa3BUTHS PO
http://www.economy.gov.ru
26. Odunuanbublii caiiT denepaibHOro areHTCTBA 10 TEXHUUECKOMY PETYIUPOBAHUIO

u MeTpoJoruu http://protect.gost.ru/

27. Enunas 6a3za rocrtos PO - http://gostexpert.ru/

28. Pecypcol mo tepmoaunamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

29. UndopmannoHHO-TIpaBoBas cucremMa «l apant» [DnekTpoHHBIH pecype] — Pexxum mo-
crymna: http://garant.ru/

30. DnekrponHO-OMOIMOTeUHas cuctemMa «KoHcynmbTaHT cTyaenTay www.studmedlib.ru

31. baza HOpMaTHBHBIX JOKYMEHTOB mo oxpane tpyna (http://econavt.ru/instrukcii-po-
ohrane-truda/dokumenty)

32.  Poccuiickas MeMOpaHHas CeTh Russian membrane network
Www.rusmembrane.net/

33. OnexkTpoHHbIe yueOHuKU Kadenpsl MemoOpanHoit Texnonoruu Poccuiickoro Xu-
MHUKO-TEXHOJIIOTHYECKOro YHusepcurera HM. JIN4E Menneneesa,

http://membrane.msk.ru/index.php?paqelD=77

Pecypcsl cBOG0oaHOTO T0CTyNA:

1. AMepuKaHCKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. [MTomHbIe TEKCTHI KaHAIACKUX AuccepTalmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlennnka (http://cyberleninka.ru/);

4, Nudopmanmonnas cucrema "EquHoe okHO J0cTymna K 00pa3oBaTeIbHBIM pecyp-
cam" http://window.edu.ru/;

5. Enunas xomnekiuss 1mudpoBbIX oOpa3oBareNbHBIX pecypcoB  http://school-

collection.edu.ru/ .

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIC H MH(POPMAaLMOHHBIE pecypchl
KyoI'Y:
1. Cpena MOayJIbHOTO TUHAMHUYeCcKoro o0ydenus http://moodle.kubsu.ru
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2. ba3a y4eOHBIX M1aHOB, Y4eOHO-METOAMUYECKUX KOMIUIEKCOB, MyOIMKaui U KOH-
dbepenrmii http://mschool.kubsu.ru/

3. Bubnuoreka nHGOPMALIMOHHBIX pecypcoB Kadeapsl HHPOPMALMOHHBIX 00pa3oBa-
TEeNbHBIX TexHONOorui http://mschool.kubsu.ru;
4. DnektpoHHsbIid apxuB nokymentoB KyoI'Y _http://docspace.kubsu.ru/

6 MeToauyeckue ykazaHusi JUIsi 00y4alOMMXCS 10 OCBOEHUIO TUCHMIIIMHBI (MOIYJIs1)

VYcnemHoe OcBOEHHE IUCLMILIMHBL IPEANONAaracT akTUBHOE, TBOPYECKOE ydacThe
CTYZCHTA IyTeM TUIAaHOMEPHOM, MOBCETHEBHON pabOTHI.

OO01me pekoMeHaauu

W3ydyeHne MUCIUIUIMHEI CJIeyeT HauYuHaTh C IPOpabOTKU pabodeil mporpaMMel, ocoboe
BHHUMAaHUE, yIelss LesIM U 3a1a4aM, CTPYKTYPE U COJIEPKaHUIO Kypca.

MMmeercs 2neKTpoHHAs BEpCUs JICKLIHUN 110 JAHHOW JTUCLUTIINHE.

OcHoBHOM GopMoil 00yueHHs CTyI€HTOB SIBJIIETCS CAMOCTOSITENbHAs paboTa Ha/l y4eOHbIM
marepuasioM. [Ipomecc wu3ydeHUs MUCHMIUIMHBI “MeMOpaHHBIE TEXHOJOTUM B PEIICHUU
9KOJIOTHYECKUX MPOOJIeM” COCTOUT U3 CIEAYIOLINX 3TAIOB:

1. TIpopaboTka TEOPETHYECKOrO MaTepuajia IO PEKOMEHJOBAHHOMY Y4YeOHUKY U
KOHCIIEKTaM JIEKIIUH, MPEJOCTaBICHHBIX IPENOJaBaTeIeM B JJIEKTPOHHOM Buae. B ciydae
HEIOCTYITHOCTH JIaHHOTO T0cOoOMsi HEoOXOAMMO OOpaTHTbCS K CHHCKY JIMTEPaTyphl,
IPUBEJCHHOTO B paboyel mporpaMme JUCHMIUIMHBI “MeMOpaHHBIE TEXHOJOIMU B PELICHUU
HKOJIOTHYECKUX TTpodIem”.

2. BbInonHeHne caMoCTOATENbHBIX paboT.

3. IlogroroBka M MpeACTaBIEHUE IEPe] OJHOKYPCHHUKAMHU IPE3CHTAlMil Ha 3a/laHHYIo
TEMY.

4. Cnauu 3a4era B YCTHOH MJIM MUCBMEHHOU (hopMe (IT0 yCMOTPEHHIO MPETIOAaBaATENS).

C penbro KOHTPOJIS U MOATOTOBKU CTYACHTOB K M3yYEHHUIO HOBOM TEMbI BHaJYalle KaXI01
NPaKTUYECKOT0 3aHATHUS IPEnoJaBaTeeM IMPOBOAUTCS WHANBHY aJIbHBIN WK (PPOHTAIBHBIN yCT-
HBII OIIPOC MO BBIITOJIHEHHBIM 33JaHUSIM IIPEbIAYIIEH TeMbl. KpuTepnun OLeHKH: — IPaBUIIbHOCTD
OTBETA M0 COACPKAHUIO 3a7aHMsl (YUUTHIBAETCS KOJIMYECTBO U XapaKTep OLIMOOK IPH OTBETE);

— [OJHOTAa M IIyOMHa oOTBeTa (YYUTHIBAETCSI KOJUYECTBO YCBOEHHBIX (DAKTOB,
HOHITUH U T.11.);

— CO3HATEJBHOCTh OTBETA (YYUTHIBACTCSA IOHUMaHKUE U3JIaraeMoro Marepuania);

— JIOTUKa U3JI0KEHUs MaTepuana (yYUThIBAETCSd YMEHHE CTPOUThH IEJIOCTHBIH,
N0CJIeI0BATENbHBIN pacckas, IpaMOTHO MOJIb30BATHCS CIIEHUATBHON TEPMUHOIOTHEN);

— PaLMOHATIBHOCTD UCIOJIB30BAHHBIX MPUEMOB U CITIOCOOOB pEIIeHUs TOCTaBIECHHON
yueOHOM 3a1auu (YUUTHIBAETCS YMEHHUE UCTIOIb30BaTh HanboJee NporpeccuBHbIE U 3(hPEKTUBHBIE
CHOCOOBI JOCTHKEHUS LIENHN);

— CBOEBPEMEHHOCTh M 3(PPEKTUBHOCTH HCIIOJIb30BAHUS HAIVIAJHBIX MOCOOMH U
TEXHUYECKUX CPEJCTB MIPU OTBETE (YUUTHIBAECTCS IPAMOTHO U C TOJIb30M MPUMEHSATh HATrIAHOCTD
U IEMOHCTPALMOHHBIN OIBIT IPH YCTHOM OTBETE);

— UCIOJIb30BaHUE JIOTIOJIHUTEIBLHOIO MaTepHaia (00s3aTelIbHOE yCIOBHE);

— palOHaIbHOCTh HCIOJNb30BaHUS BpEMEHH, OTBEIEHHOT0 Ha 3ajaHue (He
0J100psieTcsl 3aTSAHYTOCTh BBIIIOJHEHMS 33/JaHUS, YCTHOTO OTBETa BO BPEMEHH, C Y4YeTOM
WHIUBUTyATHHBIX OCOOEHHOCTEH CTY/IEHTOB).

Pa3BepHyThIi OTBET CTyAEHTa JOJDKEH NPEACTABIATh COOON CBA3aHHOE, JIOTHYECKU
NocieIoBaTelbHOE COOOIEHHE Ha 33JaHHYI0 TeMy, IOKa3blBaThb €ro YMEHUE TPUMEHSTh
OIpeZieNIeHus, PaBUjla B KOHKPETHBIX CIIydasX.

Pedepar npencrasisier coboit KpaTkoe U3I0KEHHUE COJIepKaHusl HAyYHBIX TPY/IOB, JIUTEpa-
TYpHI 110 ONpesieleHHoN HayuHoi Teme. O0beM pedepaTta Moxet pocturatb 20-30 cTp.; Bpems,
OTBOJMMOE Ha €ro MOJroTOBKY — OT 2 HeAenb A0 Mecsina. [loaroroska pedepara noapaymeBaer
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CaMOCTOSITENIBHOE U3YYEHHE CTYJEHTOM HECKOJBKUX (He MeHee 10) nurepaTypHBIX HCTOUHUKOB
(MoHOrpaduil, HayyHbIX cTaTeH U T.J.) MO ONpPEACIEHHON TeMe, HE pacCMaTpPUBAEMON MOPOOHO
Ha JIEKIIMHU, CHCTEMaTHU3alliI0 MaTepualia i KpaTkoe ero msnoxenue. Llens nanucanus pedepara
— IIPUBUTHUE CTYACHTY HABBIKOB KPaTKOI'O U JJAKOHMYHOI'O MIPEJICTABICHHUs COOpaHHBIX MaTepua-
J0B ¥ ()aKTOB B COOTBETCTBHUHU C TPEOOBAHUSIMH, MIPEIBSIBIIEMBIMU K HAYYHBIM OTYETaM, 0030pam
U CTaThsIM.

Pabota nomkHa cOCTOSITh U3 CIETYIONINX YaCTeH:

- BBEJICHHUE,

- OCHOBHAs 4acTh (MOXET BKJIIOYaTh 2—4 TJ1aBbl)

- 3aKJIFOYCHUE,

- CIIUCOK MCIOJIb30BaHHBIX UCTOYHUKOB,

- IPWJIOKCHHUS.

Bo BBeneHNM 000CHOBBIBAETCS aKTyalIbHOCTH BEIOPAHHOM TEMBI JJIS1 HCCIICAOBAHMS, XapaK-
TEPU3YETCA €€ HAYYHOE M MIPAKTUYECKOE 3HAUYCHUE JUIsl Pa3BUTUS COBPEMEHHOI'O IPOU3BOACTBA,
(bopMupyIOTCS LIENU U 3a/1a4l KOHTPOJIbHOM paboThl, onpesaenseTcss 00bEKT, IPEIMET U METO/IbI
UCCIIEI0BaHMsl, ICTOUHUKN MH(OPMaLUK Ui BbIOJHEHUs paboThl. [IpumepHsblil 00beM BBeze-
HUs — 1-2 cTpaHuUIlbl MAIIMHONMCHOIO TEKCTA.

OcHoBHas 4acTh pabOTHI BHINOIHAETCS HA OCHOBE U3yU€HHs UMEIOIEiicsl 0Te4eCTBEHHOM
U 3apyOeXKHOW HAy4YHOW U CIECIHAIBHOW SKOHOMHUYECKOHW JIMTEPATyphl MO UCCIEAYEMOW Ipo-
Oseme, 3aKOHOJATEIbHBIX U HOPMATUBHBIX MaTepuasioB. OCHOBHOE BHUMAaHHE B IJIaBE JIOJIKHO
OBITh Y€JIEHO KPUTHUECKOMY 0030pY CYLIECTBYIOIIMX TOUEK 3PEHMSI 110 IPEMETY MCCIIEA0BaHUS
1 000CHOBAHHOM apryMeHTaluy cOOCTBEHHON NO3MLIMHU U B3IJIAJI0OB aBTOpa pabOThl HA pelleHHEe
npobisieMbl. TeopeTndeckue Noa0KeHus, CPOpMyJINPOBAHHBIE B TJIaBE, JOJKHBI CTaTh UCXOJHON
Hay4YHOH 0a30i1 /U1 BBINOJIHEHUS [TOCIEIYIOIIUX ITIaB paOOThI.

Jist moATOTOBKHM pedepaTa JTOIKHBI UCIOIB30BATHCS TOJIBKO CHEIHAIbHBIC PEJICBAHTHBIC
ucrouHuku. Kpome pedepaToB, TeMaThKa KOTOPHIX CBS3aHA C IMHAMHUKONW KaKUX-THOO SIBIECHUI
3a MHOTHE TOfibl, TM00 UCTOPHUUECKOIO Pa3BUTHS HAYUYHBIX B3IVISIIOB Ha KaKyro-1100 mpobdiiemy,
ClIeZlyeT UCIOIb30BaTh HCTOYHUKH 32 iepuo]l He 6onee 10 net.

[TpumepHBIit 00beM — 15-20 cTpaHul MAIMHOMKMCHOTO TEKCTA.

B 3axmroueHnH OTpa)xaroTcs OCHOBHBIE PE3YJIbTAThl BBHIIOJIHEHHOW paboThl, BakHEHIne
BBIBO/IbI, 1 PEKOMEHIAllUH, U MPEAJIOKEHNUS 110 UX IPAKTUYECKOMY HCIT0JIb30BaHUIO. [IprMepHbIit
00BbEeM 3aKITIOYEHUS — 2—3 CTPaHUIIbl MAITMHOIMCHOTO TEKCTA.

B npunoxeHusx nomemarorcs 1no Heo0XoAMMOCTH WITIOCTPUPOBAHHBIE MaTEpUaJIbl, UMe-
IOIIME BCIIOMOraTeabHOe 3HaueHHEe (TaOJUIbl, CXeMbI, AUarpaMMbl U T.I1.), a TAK)KE MaTepHabl
110 UCIIOJIB30BAHUIO PE3YJIBTATOB MCCIEAOBAHNN C MOMOIIBIO BBIYMCIUTEIBHON TEXHUKHU (alro-
PUTMBI U IPOrPaMMBbl Pacu€TOB U PEIIEHUsI KOHKPETHBIX 33134 U T.1.).

3agaHue o MOArOTOBKE pedepaTa CTYIEHTOM BBIJAETCs MpenojaBaTeaeM HHINBHUYaIbHO,
HO TaK)X€ MOKET ObITh HHUIIMMUPOBAHO CAMHUM CTYAEHTOM.

[TpeseHTanuu Ha 3aaHHYIO TEMY BBINONHAIOTCA B porpamMe Power Point. OHa nomkHa
COCTOSITh M3 5-8 crhaiiloB W coaepKaTb OCHOBHBIE — ONpefeNieHus, (akTHuecKui
WJUTIOCTPUPOBAHHBIA MaTEpUall, BBIBOJIBI U CIIUCOK UCIOJIb30BAHHBIX NICTOYHHUKOB.

Matepuan s cooOuieHus: HEeOoOXOAMMO HCKaTh B KHHMrax, >XypHajax M HHTEpHET-
UCTOYHHUKAX, ONyOJMKOBAHHBIX B MOCIEAHUE 3 TONA.

Joxian, conpoBOXKAAIOMINN MPE3EHTAINH, JOJKEH 3aHUMaTh 7-10 MUHYT.

M nokman, W MNpe3eHTaUuu IPEIBAPUTENIBHO IPHUCHUIAIOTCS IMPENOAABATEN0  I10
AJIIEKTPOHHOM ITOYTE HA ITPOBEPKY.

CamocrosTenbHble padOThI BBITOIHAIOTCS KaXKIBIM CTYJICHTOM Ha OTJIENbHBIX JTUCTKax. He
JIOTTYCKAeTCs MCIOJIb30BAHKE JIFOOBIX CPEJICTB KOMMYHHUKALMU (HOYTOYKH, MOOHMIIbHBIE TENEe()OHBI
C BBIXOJIOM B MHTEPHET U M.

JlaboparopHass paboTa BBINOJIHSETCS CTYIAEHTOM B COCTaBE TPYMIbI, MOArPYMIbI WIH
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UHIMBUAyanbHO. Bce BbIUMCIEHHUS KeNnaTeIbHO MPOBOIUTH BO Bpems 3aHstusa. [lpu
HEJIOCTATOYHOM KOJIMYECTBE BPEMEHH X MOXKHO BBIIIOJHATH B YaChl CAMOCTOSATENILHOM paboTHI C
00s13aTeNIbHBIM TPEACTABICHUEM PE3YJIbTaTOB MPEIOIaBATEI0 Ha MOCIEAYIONINX 3aHATUAX WIN
KOHCYJIbTAIHSX.

OdopmiteHre 0TYETOB JOJDKHO MPOBOAUTHCS MOCIIE OKOHYaHHS paboTHI. J{J1s1 HOArOTOBKM
K 3allUTe OTYeTa CJIeAyeT MPOaHATM3MPOBATh PE3YJIBTAThl, CONOCTABUTh HX C HM3BECTHBIMH
TEOPETUYECKHUMHU TIOJOXKCHUSMH WM  CIHPABOYHBIMH JAHHBIMH, OOOOIIUTH PE3yJbTAThI
MCCJIEJOBAaHUH B BU/IE BBIBOJIOB IT0 paboTe, MOATOTOBUTH OTBETHI Ha Bonpockl. [locie 3aBepienus
BBINOJIHEHUS Ta0OPAaTOPHBIX PA0OT MPOU3BOJUTCS UX 3AIINTA.

JlomyckaeTcsi HWCIOJIb30BaHUE pPAa0OYMX TeTpajaei, B KOTOPHIX 3aKOHCICKTHPOBAHBI
HanOoJsiee BaXKHBIE C TOYKH 3PEHUS KaXIOTO M3 CTYJEHTOB MOMEHTHI, BBIJCICHHBIC NpPHU
CaMOCTOSATENILHON MPOPAOOTKE KAXKIOW U3 TEM.

B ocBoeHuM NUCHMIUIMHBI MHBAJIUAAMHU M JUIIAMUA C OTPAaHMYEHHBIMH BO3MO>KHOCTSMU
37I0pOBbsi OOJIBIIOE 3HAYCHHE WMEET WHJMBUAyalbHas ydeOHas padora (KOHCYJIbTALMH) —
JIONOJTHUTEIBHOE PAa3bsICHEHHE y4eOHOro MaTepHaa.

WNuuBHyanbHbIe KOHCYJBTAMU 0 MPEAMETY SIBISIOTCS BaKHBIM (DakTOpOM, CIOCO0-
CTBYIOLIMM MHIMBUAYIN3AUN O0yYSHHUS M YCTAHOBJICHUIO BOCIIHUTATEIILHOTO KOHTAKTa MEXKIY
npernoaaBaTeeM H 00yYaronIMMCsl HHBAIUIOM MU JIMIIOM C OTPaHHMYCHHBIMU BO3MOKHOCTSIMH
3/I0POBBSL.

7 MarepuajibHO-TEXHUYECKOe olecriedeHne 1o JUCHUIINHE (MOIYJII0)

HanmeHoBanue crienualbHBIX I10-
MEIICHUH

OCHaIIEHHOCTD CITEIIHAIFHBIX IOMEIIe-
HUN

[lepedyeHpb MUIICH3NOHHOTO
IPOrPaMMHOT0 00eCIIeUeHHUs

YueOHbIC ayTUTOPUU IS IPOBEIC-
HUS 3aHATUN JICKITUOHHOI'O THIIa
(ayn. 425c¢)

Meoberb: yuebHas MeOenb
TexHUYECKHE CPEACTBA O0YUEHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Windows;
Microsoft Office

VYueOHble ayUTOPHU ISl TIPOBEJIE-
HUsl 3aHATUH CEMMHApPCKOIO THIIA,
TPYNIOBBIX ¥  WHAWBUAYAIBHBIX
KOHCYJIbTallui, TEKYILEro KOHTPOJIS
1 IPOMEKYTOYHOM aTTeCTallnu! (ay[q
332c¢, 328c, 334c, 416¢)

Meoberb: yuebHas MeOenb
TexHUYECKHE CPEICTBA O0YUEHHUSL:
9KpaH, IPOEKTOP, KOMITBIOTED

Microsoft Windows;
Microsoft Office

VYueOHbIe ayAUTOPUH LISl IPOBEJie-
HUS 1a00paTopHBIX padoT. Jlabopa-
TOpHSl OPraHMYeCKOH XUMHH (ay.
328C, 334C)

Meobenb: yuebHas mebOenb

TexHn4eckue cpeacTBa 00YUEHHS:
MIEPEHOCHOE MYJIBTHMEANHHOE 000pyI0-
BaHHUE (HOYTOYK, IPOCKTOP)
O6opynoBaHue:

1. Yuebnas naGoparopus KOJUIOMIHOMN
xumui (ayna. 328c kopm. C, r. KpacHonap,
yi. CraBpomnonbckas, 149).
Ckanupyromuii cnekrpoporomerp Leki
SS2109UV; Cunekrpodoto-merp Leki
SS2107;  Mukpockonm  ONTHYECKHI
Altami; Kongykromerp «Oxc-niept-0025;
Becwl ananutuueckue «Adventures Proy;
Typoumumerp  Hann;  Buckosumerp
Brookfield; Buckosnmerp KarmuuisspHbIA
BITXK-2; Becol na-6opatopHble; Becs
TOPCHOHHBIe, MeImanka ¢ IOJOTPEBOM
«Ika C-MAB HS7»; Illeiikep mabopatop-
weiii LS110; pH-merp Hanna Hi2211;
Mynbtu-metp; McTOUHMK nuUcTaHus 1o-
CTOSHHOTO TOKa CTaOMJIN3WPOBAHHBIHA
b5-49; KonayKTOMeTp HOPTaTUBHBIN

Microsoft Windows;
Microsoft Office
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Hanna HI 9033; Hacoc mepucranbThue-
CKUH MHOrokaHanbpHbIM; Hacoc mnepu-
CTaJILTHYECKHH OJHOKaHaIbHEINH LS 301;
Mynerurect UIII1-101-1.

2. YueOHas nabopatopust Quznueckon
xumun (ayn. 334c, r. Kpacnomap, yi.
CraBpomnosnbckas, 149).

OcHalieHa HEOOXOIUMBIM J1abopaTop-
HBIM 000PYJOBaHUEM:

TepmoctaT; BoasHast OaHS; MOHOMEPHI;
BOJOCTPYHHBIM BaKyyMHBIM Hacoc; TeX-
HUYECKHE BECHI; AHAJINTHYECKUE BECHI;
KOHIYKTOMETPHUYECKNE SUCHKN U H3-
MEpEHHSI 3NEKTPONPOBOIHOCTH PAaCTBO-
POB; M3MepuTea uMMuTanca E7-21.

VYueOHble ayIUTOpUH UISL Kypco-
BOTO TPOEKTHPOBaHUS (BBIIOJIHE-
HUS KYPCOBBIX paboT)

KypcoBas paboTa He npeycMOTpeHa yueOHbIM IIaHOM.

Jliig camocTosTENIbHON paboThl 00yYaIOIIUXCs IPEAYCMOTPEHBI TOMEILIEHUS, YKOMILIEK-
TOBAHHBIE CIIEUATIN3UPOBAHHON MeOEIIbI0, OCHAILIEHHBIE KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHO-
CTBIO TIOAKIIIOUCHHS K ceTH «HTepHeT» 1 o0ecrieyeHneM A0CTyna B 3JIEKTPOHHYIO HH(POpPMaIIH-
OHHO-00pa30BaTENbHYIO CPe/ly YHUBEPCUTETA.

HanmeHoBaHHE NOMEIICHMI 115
CaMOCTOSTEIILHOU paboThl 00yYaro-
HIAXCSI

OcHaleHHOCTb TTOMEILEHUH I caMo-
CTOSITENBHON paboThl 00YYarOIIUXCS

[lepeueHb TMIIEH3MOHHOTO
MIPOrpPaMMHOT0 00eCTIeUeHus

ITomemenue g caMOCTOATEIbHON
paboTel o0yuaronmxcs (YUTaaIbHbINH
3an HayuHoii OOIHOTEKN)

MebGenb: yueOHas Mebeb

KoMiiekt cnenuain3upoBaHHOM —Me-
0eH: KOMIBIOTEPHBIE CTOJIBI
O06opynoBaHue: KOMIBIOTEPHAS TEXHUKA
C MOJKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHOU ceTr «IHTEepHET» 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaiu-
OHHO-00pa30BaTeNbHyI0 Ccpeny 00pa3o-
BaTEJIbHON OpraHu3aIiu, BeO-KaMepshl,
KOMMYHHKAITHOHHOE obopynoBanue,
obecrneunBaroniee J0CTyl K CETH UHTEP-
HeT (MPOBOJHOE COeAMHEHHE M Oecrpo-
BOJIHOE COoeauHeHue 1o TexHomorun Wi-
Fi)

Microsoft Windows;
Microsoft Office

TTomemieHue i1t caMOCTOSATEIHLHOM
paboThI oOyJaronTixcs (ay/.
ayz. 400c, 431c¢)

Meobenb: yuebHas mebOenb

KoMIuiektT — crenuanu3upoBaHHOW — Me-
0eJH: KOMIBIOTEPHBIE CTOJIBI
OO0opynoBaHHE: KOMITBIOTEPHAS TEXHUKA
C MOJKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHOU ceTr «IHTEepHET» 1
JIOCTYIIOM B 3JIGKTPOHHYIO HH(OpMAIH-
OHHO-00pa30BaTENbHYIO Cpeay 00pa3o-
BaTeIbHOW OpraHu3alud, BeO-KaMephl,
KOMMYHHUKAITUOHHOE obopynoBanue,
obecrneunBaroniee J0CTyl K CETH UHTEP-
HeT (IIPOBOJIHOE COEJMHEHHE U Oecrpo-
BOJHOE coeiMHeHue 1o TexHosioruu Wi-
Fi)

Microsoft Windows;
Microsoft Office
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