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1 Hesu u 321241 OCBOEHHS TUCHUILIHHBI (MOIYJIA)

1.1 Heap AMCHMIIMHBI:

enpro yd4eOHON TUCHUTUIMHBI COCTOUT B CO3JAAHHMH IICJIOCTHOTO MPEICTABICHUS O POJIH
MEMOPaHHBIX TEXHOJIOTHH B PEIICHUU SKOJIOTUIECCKUX MTPOOIIeM.

1.2 3apauy AMCHUILIUHBI:

. MOKAa3aTh UCTOPHIO PA3BUTHS WM KIACCU(UKAIMIO MEMOPAHHBIX TEXHOJOTHH H
YCTPONCTB, UCIIOIB3YEMBIX JIJII MOHUTOPUHTAa aHTPOIIOTEHHOTO BO3JICHCTBHS Ha OKPYIKAIOIIYIO
Cpeay U B CHCTEMax 3alllUThl CPEe/Ibl OOMTAHUS; JaTh TEOPETUICCKIE OCHOBHI IMPOIIECCOB, HCIIONb-
3yEeMBbIX B 3THX CHCTEMaX;

. MPOJIEMOHCTPHUPOBATh HAWOOJIEE THIMHYHBIE KOHCTPYKIMOHHBIC PEIICHUS MEM-
OpaHHBIX aNmnapaToB, IPUMEHIEMBIX B CHCTEMax KOHTPOJIS 3arPsI3HSIONINX BEIIECTB U COBPEMEH-
HBIX CPEACTBAX 3aIUTHI U PeaOUIIUTALIMN OKPYKAIOIIECH CpeIbl;

. O03HAKOMHUTh C HOBBIMH HAIPABJICHUSMH JPY)KECTBEHHBIX OKPYXKAIOIIEH cpene
IMPONU3BOACTBCHHBIX TGXHOJIOFI/If/'I;

. NPOAHAIM3UPOBATh JOCTOMHCTBA W HEJOCTATKHM MEMOPAHHBIX CHCTEM 3allUThI
cpezibl OOUTaHUsI C TOUKHU 3PEHHSI PECYpPCOCOCPEIKEHHSI U IKOJIOTHUYESCKOH 11eJIeCO00pa3HOCTH;

. paccMOTPETh MPUHIUITBI MATEMATHYECKOTO MOJICIIMPOBAHUS, JISKAIINE B OCHOBE
WH)KCHEPHBIX PAaCUueTOB MEMOPAHHBIX MPOIIECCOB OUYUCTKHU M Pa3/ICIICHUS BEIECTB;

® IPUBUTL IICPBUYHBIC HABBIKW MHXCHCPHBIX PACUCTOB U IIPOrHO3MPOBAHUA PE3YJIb-

TaTOB pabOTHI OTJIEJIbHBIX YCTPONCTB U CI0KHBIX TEXHOJIOTHYECKUX CXEM, ITPEeJHA3HAUCHHBIX JIIs
NPeOTBPALICHHUS BPEIHBIX BEIOPOCOB B aTMochepy, ruapochepy u aurochepy.

1.3 MecTo qucHUIIMHBI (MOYJIsl) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

JucuunnuHa «MemOpaHHbIE TEXHOJOTUU B PEIIEHUU 3KOJOTHYECKHX MpoOIemM» OTHO-
CUTCA K AMCLUUIUIMHAM 10 BBIOOpY yacTH, (GOpMUpPYyeMOl yUaCTHUKaMU 00pa30BaTeIbHbBIX OTHO-
miennit bioka 1 yue6Horo rana HanpasiaeHus moarotoBku 04.04.01 Xumus, Maructepckou mnpo-
rpaMMbl DIeKTpoXuMusi. B cooTBeTcTBHM ¢ pabounM yuyeOHBIM IJIAHOM JUCHUIUIMHA U3Yy4aeTCs
Ha | u 2 Kypcax. Bug nmpoMexxyTodHO# arTecTaium: 3a4er.

N3ydyeHne naHHON NUCLUUIUIMHBI ONMPAETCS HA 3HAHUS, ITI0OJIY4EHHBIE B X0JI€ OCBOCHUS Ta-
KHUX JTUCUUIUIMH, KaKk «MemMOpaHHas 3JeKTPOXUMHS U MEMOpaHHbIE MaTepHalibl HOBBIX ITOKOJIE-
HUI», «SIBiIeHNs Ha MeX(a3HBIX IPAaHULIAX.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHUSs MO AMCHMILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMHU pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOM NPOTrPaMMBbI

N3yuenne naHHOW y4uyeOHOM TUCHUIUIMHBI HaIpaBieHO Ha (QopMUpoBaHHE Yy OOydaro-
LIUXCS CIEIYIOINUX KOMIIETEHIINMN

KO)I N HAUMECHOBAHWE MHANKATOPa

Pe3ynbpTarhl 00yueHuUs 1O AUCIUILTHHE
JIOCTUKEHUSI KOMITETEHITUN

IIK-1 Cnoco6eH ni1aHnpoBaTh padoTy ¥ BEIONPATh aJeKBATHbIE METO/bI PellICHUs HAYYHO-HCCJIE0BATEIb-
CKHX 32/1a4 B BLIOPAHHOH 00/1aCTH XHMHMH HJIH CMEKHBIX HAYK

WIIK-1.1. BeibupaeT sKcriepuMeHTalbHbIe | 3HAET SKCHEPHUMEHTAIBHBIE U PACYETHO-TEOPETHIECKNE METO/IBI pe-
U PACYETHO-TEOPETUUECKUE METO/BI pellie- | MIeHUs OCTABICHHOM 3ajauu

HMS OCTaBIEHHOM 33124, UCIIONb3Ys 0- | YMEeT HCIONb30BaTh JOCTHKCHHUS COBPEMEHHOH XHMHUYECKON
CTH)KEHHSI  COBPEMEHHOM  XMMMYECKOH | HayKH, IUIAHUPOBaTh pabOTy HA OCHOBE TEOPETHYCCKHUX 3HAHHM B
HAYKH, M MCXOJs U3 UMEIOIUXCS, MATEPU- | 00JaCTH MEMOpPAHHBIX TEXHOJOTHH JJS 3allUThl OKPYXKAroIIeH
AJIbHBIX, I/IHq)OpMaLH/IOHHBIX 1 BPEMCHHBIX Cp€abl C YYETOM BOZHUKAKOMIMX HECTAHAAPTHBIX CUTYAIUAX
pecypcoB Braneet HaBbIKaMU HHKEHEPHBIX PACUE€TOB U MPOTHO3UPOBAHUS pe-
3yJBTATOB PabOTHl YCTPOHUCTB M TEXHOJIOTHUECKHX CXEM, MpeaHa-
3HaYEHHBIX [UI1 TPENOTBpAILEHHUs HETpafallii  OKpPY KaIoLeH
Cpenibl ¥ IIPEACTABICHNUEM O MOCJIEACTBHAX Oe31eHCTBHA




Kon n HanmeHnoBanue HHAWKaTOpa
JOCTHXCHHUS KOMIICTCHIINH

Pe3ynberaTel 00y4eHus 1Mo TUCIUILTHHE

WIIK-1.2. Hcnone3yer coBpemeHHoe (u-
3UKO-XHUMHYECKOe 000pyIOBaHHE VIS MMO-
Jy4eHUS] U MHTEPIPETAIMU JOCTOBEPHBIX
PE3yIbTaTOB HCCIEIOBAHUS B BHIOpAaHHOMN
00J7aCTH XUMHU

3HaeT NPUHIMIBI PAa0OTHl COBPEMCHHOTO (HhHU3UKO-XHUMUYECKOTO
000pyI0BaHUS JJIs TOJTYYCHHUS JOCTOBEPHBIX PE3YJIbTATOB HCCIIC-
JIOBaHUS B 00JIACTH MEMOpPaHHBIX TEXHOJOTHH, M YCTPOMCTB, HC-
MOJIb3YEeMBIX NJI MOHUTOPUHIA aHTPOIIOT€HHOTO BO3JIEHCTBHUSI Ha
OKPYKAIOIIYIO CPENly, U B CUCTEMaX 3alUThI CPEJIbI OOUTAHUS

YMeeT UCHONB30BaTh MOJYYCHHBIC JKCIICPUMEHTATIBHBIC JTaHHBIC
HCCIIeIOBAHUMN JJIsl HHTEPIPETAIMU JTIOCTOBEPHBIX PE3Y/IbTATOB HC-
clIieioBaHMs B 007aCTH MEMOPaHHBIX TEXHOJIOTHIA

Birageer HaBbIKaMHU PabOTHI HA COBPEMEHHOM (PU3MKO-XUMUYECKOM
000pyIOBaHUH

K-3 CnocoGeH Ha 0CHOBEe KPHTHYECKOT0
THYEeCKOr0 NPHMMeHEeHHsI U PO KEeHUsI

aHasu3a pe3yjbraroB HAP oneHuBaTh nepcnekTuBbl X NpakK-
a0o0T B 3J1eKTPOXMMHUH HJIH CMEKHbIX HAYK

UIIK-3.1. Arammupyet u 0600mIaer pe-
3yJbTaThl HHPOPMALOHHOTO MOKMCKA 10

3HaeT OCHOBHBIE MPUHIMIIBI (OPMUPOBAHUS MOUCKA, CTPYKTYPUPO-
BaHMA M 00pabOTKM HAyYHOH W HAYYHO-TEXHHUIECKOH MH(OpMaLNH

TEMATHUKE UCCIICIOBAHUSA B BLI6paHHOI>‘I 00-
JJaCTU XUMUU

YMeeT aHanu3upoBaTh U 0000IIaTh pe3yIbTaThl HHOOPMALHOHHOTO
MIOWCKA B 00JaCTH MEMOpPaHHbIX TEXHOJIOTHH

Brnaneer HaBbIKaMKu MH()OPMAIMOHHOTO MOWCKAa B pedepaTHBHBIX
0azax JaHHBIX B 00JIACTH MEMOPaHHBIX TEXHOJIOTHI

UIIK-3.2. OueHuBaeT NepCreKTUBbI MpaK-
TUYECKOI'0 IIpUMeHeHus pesyiapratos HUP
n HUOKP u nponomxenust paboT B dJieK-
TPOXUMUH UM CMEXHBIX HayKax

3HaeT TUITHYHBIE TPOOIEMBI B 001aCTH MEMOPAaHHBIX TEXHOJIOTHN U
YCTPOMCTB, MCIOIb3YEMBIX /ISl MOHUTOPHHTA aHTPOIIOT€HHOTO BO3-
JEUCTBUS HA OKPY)KAIOIIYI0 CPEly M B CHCTEMax 3all[UThl CPEJIbI
oOuTaHus

YMeeT oLeHUBaTh NEPCHEKTUBBI NIPAKTUYECKOrO0 NMPUMEHEHUS pe-
3ynsratoB HUP u nponomkenus padoT B 006J1acTH MEMOpaHHbBIX TeX-
HOJIOTHH M YCTPOWCTB, UCIOJIB3YEMBIX Ul MOHUTOPUHTA aHTPOIIO-
TEHHOTO BO3ACHCTBHUS Ha OKPYXKAMOIIYIO CpPeldy M B CHCTEMax 3a-
IINUTHI CpeIbl OOUTAHUS

Brnajgeer 3HaHHSAMU MEMOpPAHHBIX TEXHOJIOTHH M YCTPOWCTB, HC-
MOJIb3YEMBIX Ui MOHUTOPHHra aHTPOIOI€HHOTO BO3ICHCTBHS Ha
OKPYXAIOIIYIO CPEe/ly M B CHCTEMaX 3alUThI CPE/Ibl OOUTAHHUS U CIIO-
COOHOCTHIO TMOKa3aTh BO3MOXKHOCTh TNPUMEHEHHS pPEe3yJbTaTOB
csoeit HUP B gannoii o0mactu

PesynpTaThl 00yueHHs 10 AUCHUIUIMHE TOCTUTAIOTCS B paMKaX OCYILIECTBICHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSITEIbHOU pabOThl 00Y4aromMUXCsl B COOTBETCTBUU C YTBEPKIACHHBIM
y4eOHBIM IUTaHOM. VIHTMKaTOPBI TOCTUKEHNSI KOMIIETEHIIUN CUUTAIOTCS CPOPMUPOBAHHBIMU MIPH
JIOCTUKEHUHN COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB OOYyUEHUSI.

2 CTpyKTYpAa M cojiep:KaHue JUCHHINIHHbI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUIIMHBI IO BHAaM padoT

OO11ast Tpy10EMKOCTh TUCIMIUTMHBI COCTABIISACT 6 3aueTHBIX eAnHuUI] (216 yacoB), ux pac-
npeiesieHne 10 BUaaM paboT MpeICTaBIeHO B TaOIHUIIE.

Dopma 00yueHus
Bun yueOGHOM paboThI Beero Sl
4acoB 2 ceMecTp 3 cemecTp
(dacer) (gacer)

KonrakTHasi padoTa, B TOM 4nciie:
AyIuTOpHBIE 3aHATHS (BCEro): 74 32 42
3aHATUA JEKIIMOHHOTO TUIIA 30 16 14
JlaGopatopHble 3aHATHUS 28 - 28
3aHATHS CEMUHAPCKOTO THIA (CEMUHAPHI, TPAKTHYECKUE 3aHSATHS) 16 16 -
HNHasi koHTaKTHas padora:
KonTpons camoctosTenpaol paboTsl (KCP) - - -
IIpomesxyrounas arrecraius (MKP) 0,4 0,2 0,2
CaMocTosiTeIbHasi padoTa, B TOM YHCJIe: 141,6 75,8 65,8




CaMoCTOsITeNTbHOE H3yUYCHHUE pa3iesioB (MPOpaboTKa U MOBTOPEHHUE 55 30 25
JICKIHOHHOT0 MaTepHaia U yu4eGHBIX MOCOOHIA)
[ToaroroBka 10KI1a/10B, pedepaToB, MPE3EHTALUH 31 21 10
[ToaroroBka K TeKynieMy KOHTPOJIIIO 39,8 24,8 15
[Toaroroska K cade 1a00paTOPHBIX padOT 15,8 - 15,8
KoHTpoJasb:
IToAroTOBKa K 9K3aMEHY - - -
OO01mas TPYI0EMKOCTh qac. 216 82 108
B TOM 4YHCJIe KOHTAKTHAs pa- 744 32.2 42,2
oora
3a4. e/l 6 3 3

2.2 Conepxxanue QM CUMILTHHBI

Pacnpenenenue BusoB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUILIUHBI.
Paznensr (TeMbl) AUCHUIUIMHBL, H3y4aeMble BO 2 1 3 ceMecTpe (ouHas popma 00ydeHHs)

Paznensl JAUCHUIIIIMHBI, U3y49aCMBIC BO 2 CEMCCTPEC

KonmaecTBo gacoB

No CamocTos-
AynuTopHas
pas- HaumMeHnoBanue pa3ienoB (Tem) Beero pabota TeNbHAas pa-
nena oora
JI 113 JIP CPC
1 2 4 5 6 7 8
1 Crparerus ¥ TaKTUKa MCIIOJIb30BAHUS MEMOPAaHHBIX TEXHOJIO- 23 4 4 i 15
THI JIJIs1 PEIICHHSI SKOJIOTHYCCKUX TPoOIeM
2 MeMOpaHbl B CpPEICTBaX MOTCHIIMOMETPHUYCCKOTO MOHHTO- 23 4 4 i 15
puHTa
3 MeMOpaHsb! B cpeacTBax XpoMaTorpaguuecKkoro aHaan3a o0b- 23 4 4 ) 15
€KTOB OKPYIKaIOIICH CPEbI
4 MembpaHHBI€ IPOIIECCHI OUUCTKH Ta30BBIX CMECEH U pereHepa- 21 2 4 ) 15
I a0COpOCHTOB
5 MeMOpaHHBIE TEXHOJIOTUH KATATUTUYECKOTO 00€3BPEIKUBAHUS 178 5 i i 158
BEIXJIOITHEIX Ta30B
Hmozo no pazoenam oucyuniunvl. 107,8 | 16 16 - 75,8
KonTtpons camocrostensHoi padboter (KCP) - - - - -
IIpomexxyrounas arrecranus (MKP) 0,2 - - - -
IToaroToBKa K KOHTPOJIIO - - - - -
OO0mast TPYAOEMKOCTbh 110 TUCIIATUTHHE 108 - - - -
PaBI[eJ'IBI JUCHUIIIINHBI, I/I3y‘-IaeMI)Ie B 3 CeMeCTpe:
No KonuuecTBo yacos
- AynutopHas CamocrosTens-
pas- HaumenoBanwue pasnenos (Tem)
nena Bcero pabora Hast paboTa
JI 113 JIP CP
1 2 4 5 6 7 8
1 MemOpaHHBIE METOIBI 00€33apakuBaHUSI IIPUPOIHBIX M CTOY- 30 4 i 6 20
HBIX BOJI
2 KonBepcusi, ounctka, QppakoHApOBaHNE U KOHIICHTPUPOBa- 97 4 i 8 15
HUE KXUJKHX MPOMBIIUICHHBIX OTXOJ0B
3 MemOpaHHBIE METOZIBI B IepepaboTKe BOJIHO-OPTaHWMICCKHX 97 4 i 8 15
OTXOJIOB
OnekTpo- n 6apoMeMOpaHHbIE CUCTEMBI ITIEpepadOTKH U 00e3-
4 BPCIKUBAHHUE JKUJIKHX PAaTUOAKTUBHBIX U BBICOKOTOKCHYHBIX| 23,8 2 - 6 15,8
OTXOJIOB
Hmozo no pazoenram oucyuniunol. 107,8 | 14 - 28 65,8
KonTpoas camoctosrensHoM paboTsl (KCP) - - - - -
TIpomexyrounas arrecranust (MKP) 0,2 - - - -
TlonroroBka K KOHTPOJIIO - - - - -




Ne KonmuectBo yacos
- AynuTtopHas CamocrosTens-
pas- HaunmenoBaHue pa3nenos (Tem)
nena Bcero pabota Has paboTa
JI 113 JIP CP
OO611ast TPyZOEMKOCT 110 TUCTIATUIHHE 108 - - - -

sansaTusi, CPC — camocrositenpHas paboTa CTyIeHTa.

2.3 Conepxanue pa3iesioB (TeM) IMCHUILIHHBI
2.3.1 3ansATHS JIEKIITMOHHOTO THIIA

[Mpumeuanue: JI — nekuwn, [13 — npaktudeckue 3ansaTus / cemunapsl, JIP — maboparopHeie

o HaumenoBanue Conepwanne pasnena (TeMs) dopMa TEKYILIETO
pa3zmena (TeMbl) KOHTPOJIA
1 2 3 4
1 Crparerus 1 TakTHKa MeMOpaHHBIE CHUCTEMBI OYHCTKH: Kilaccudukaims u oc- | P
HCIIOJIb30BaHHUS MEM- HOBBI IIPUMEHEHHS B 3KOOHMO3AIUTHBIX IIpoleccax.
OpaHHBIX TEXHOJIOTHH Hamnpagnenus u 1ienu co3aaHust Majo- 1 0€30TXOIHBIX MPo-
JUISL pELLICHUS] 9KOJIOTH- | M3BOJICTB, & TaKXKe pecypcocOeperaronx TeXHOJIOTHI Ha
YECKHUX IpodIeM OCHOBE MEMOPaHHOT0O Pa3JIe/IeHNs! BEIECTB B KHJIKOM U ra-
3000pa3HOM COCTOSTHUH
2 MemOpaHs! B cpen- Knaccudukanms meromoB, MexaHW3MBI IepeHoca uepe3 | YO
CTBaxX MOTCHIIMOMETPU- | MeMOpaHy, ABWXKYIIUE CHIBI U TCOPETHYECKOE OIMCAHHE
YeCKOr0 MOHUTOPHHIA | TIPOIECCOB
3 MemOpaHsI B cpen- OuncTKa 1 KOHUEHTPUPOBAHUE PACTBOPOB, HEMTpanu3a- YO
CTBax Xpomarorpadu- | I KHCIOTHO-OCHOBHBIX CTOKOB
YEeCKOTo aHaIn3a 00b-
€KTOB OKPY’KaroIeH
cpensl
4 MembpanHsle Tpo- Perenepanus abcopOEeHTOB U pekynepanus TBepasix otxo- | KP
I[ECCHI OYHUCTKH ra3o- J0B (Ha TpHMepe KOMOMHHPOBaHHBIX 0apO3JIEKTPOMEM-
BBIX CMECEil U pereHe- | OpaHHBIX TEXHOJIOTHH MepepaboTKH UCIOIB30BAHHBIX yIIa-
panuu abcopOeHTOB KOBOYHBIX MaTepHaJIOB)
5 MembpaHHBIE TEXHO- TeopeTrnyeckue ocHOBBI mporieccoB ¢Gusnyeckoil u xumu- | KP
JIOTHH KaTaJuTH4e- YEeCKOH OYMCTKH Ia30B. METOABI OUHUCTKH BO3/yXa OT BpeI-
CKOT0 00€3BpEeXMBaHMs | HBIX Ta30B (Ha NpUMEpe OUYMCTKH BO3IyXa OT AMOKCHAA
BBIXJIOITHBIX Ta30B cepsl): abcopOIMs BOJOH; M3BECTHSIKOBBIE U M3BECTKOBBIC
METO/IbI; HEpEKyIIepallHOHHBIC METO/II; PEKYIEPALHOHHbIE
METO/IbI OYHCTKH C pereHepanuei xemocopoenros. Teope-
THYECKHE OCHOBBI TPOIECCOB (QU3MUECKON N XUMHIECKON
ayzicopOIMK ra30B, JUCHEPCHBIX U MOHHBIX MpUMeced. Anl-
copOeHTHI U a7copOepsI (aACOPOIIMOHHBIC YCTAHOBKH MEPH-
OJIMYECKOTO ¥ HETPEPHIBHOTO JICUCTBUsA). Pereneparus a-
copOEHTOB
6 Mewmbpannsie Mmetoasl | Knaccngukarmst MeTonoB, MeXaHH3MBI mepeHoca uepe3 | KP
o0e33apakuBaHMs IPpHU- | MeMOpaHy, IBHXKYIINE CHIBI M TEOPETHYECKOE OIHCAHHE
POIHBIX ¥ CTOYHBIX mporieccoB. OUNCTKa M KOHIEHTPUPOBAHNE KHCIOTHO-OC-
BOJ HOBHBIX CTOKOB
7 Konsepcusi, ouncrka, OWIFTPOBAHNE KUIKUX Cpell (MeXaHU3MBbI Tiporiecca puinb- | YO
(pakIMOHUpOBaHNE U | TPOBAaHUS, OCOOCHHOCTH KOHCTPYKLMH, 3KCIUTyaTalud M
KOHLIEHTPUPOBaHHE pereHeparyy GUIBTPOB)
JKHUJIKUX TIPOMBIIILIECH-
HBIX OTXOJIOB
8 MewmbOpannsie Metoasl | KonexkruBHO-muddy3nonnas moxens. Pacnipenenenue YO
B TIepepabOTKe BOJHO- | KOHLEHTPALMH U IUIOTHOCTH TOKa. BonbTammnepHas xapax-
OpPraHMYECKHX OTXOJIOB | TepHCTHKA. Pacder TommuHbl 11uddy3HOHHOTO CIIOS.
CpaBHeHHe pacdeTa ¢ SKCIEPHUMEHTAIbHBIMH JaHHBIMU.
HenocraTtku Mmoaenu
9 DnexTpo- u 6apoMeM- ITepepaboTka CTOYHBIX BOJ MaCIOXKHUPKOMOWHATOB, ipea- | P




OpaHHBIE CUCTEMBI Tie-
pepaboTKH U 00e3Bpe-
JKMBAHHE KUJKUX Pa-

JIMOAKTHBHBIX U BBICO-
KOTOKCHYHBIX OTXOJIOB

NIPUATHH HEQTAHOU M LEIUTI0N03HO-0yMasKHOM MPOMBIII-
JICHHOCTH METOJJaMU MUKpPO- U YJIbTpaduiibTpauu

2.3.2 3aHATHA CEMMHAPCKOI0 THIA (IPaKTHYeCKHe / ceMMHAPCKHe 3aHATHs/ 1abopa-
TOpPHbBbIE Pa0d0THI)

CemuHapcKue 3aHATHS

HaumenoBanue paznena
(Tembr)

Temartuka 3aHATHI/PabOT

®dopmMa Te-
KYLIETO KOH-
TPOJIs

2

3

4

Crparerus 1 TaKTHKa HC-
MOJIb30BaHUS MEMOpPaHHBIX
TEXHOJIOT Ul JJIsI PEIICHUSI
9KOJIOTUYECKHX MPo0IeM

Krnaccudukarys 1 0CHOBbI IPUMEHEHHUS YKOOHO3AIIUTHBIX
MPOLIECCOB; CTPATErHsl ¥ TAKTUKA 3aIMTEl aTMOC(EPHI, THIAPO-
chepsl, mutochepbl. HamparieHus v 1esid CO3JaHus Mallo- U
0€30TXOIHBIX MPOU3BOJICTB, & TAKIKE PECYypPcocOeperaronmx
TEXHOJIOTUI

YO

MeMOpaHbI B cpelcTBax Io-
TEHIIMOMETPUYECKOTO MOHH-
TOPHMHI'a

H3roroBineHue U NpUMEHEHHE IOTEHIIUOMETPUUECKUX MEM-
OpaHHBIX CeHCOPOB. CeNIEeKTUBHOCTh U MEPEKPECTHAS! YyBCTBH-
TesbHOCTh. [Ipnbop «MCKYCCTBEHHBIN SI3BIK)

YO

MeMOpansl B cpeacTBax
XpoMmarorpapuueckoro aHa-
IM3a OOBEKTOB OKpYKaro-
el cpeasbl

EMKoCTHast 571eKTPpOJeMOHN3AIINS: CYIIECTBYIOIINE TEXHOJIOTHUH
1 TIEPCTICKTUBBI Pa3BUTHS

YO

MemOpaHHbIe MPOLIECCHI
OYHCTKH Ta30BBIX cMecel M
pereHeparmu abcopOSHTOB

MemOpaHHBIE METOMBI pereHepanus abcopOeHTOB (Ha IpuMepe
OYHCTKH BO3IyXa M METaHa OT JHOKCHUJIA CEPBbI U YIIICKHCIIOTO
rasa)

YO

MCM6paHHH€ TCXHOJIOTHH
KaTaJIUTHYECKOT' O O6€3Bp€-
JKWBaHHs BBIXJIOITHBIX I'a30B

MeTonp!l TepMAYeCKOi HEHTpaIU3alii OTXOISIINAX T'a30B C HC-
MTOJTb30BaHEM HAaHO- M MUKPOCTPYKTYPHPOBAHHBIX MEMOpaH ¢
KaTaJIUTHYECKOM COCTABJIAIOIIEH

YO

JIaGopaTopHbIe 3aHATUS

HaumenoBanwue pasnena (TeMbI)

Temartuka 3aHsTHI/PabOT

®dopmMma TeKy-
LIETO KOH-
TpOJIs

2

3

MeMOpaHHBIE METO/IBI 00€33apaKUBAHUS

MPUPOAHBIX U CTOYHBIX BOJ

HpI/IMGHeHI/Ie 00BIYHOTO QJICKTpOAHAIN3a NJI
JACMUHEpaIn3alun paS6aBJ’I€HHbIX IIPOMBIII-
JICHHBIX paCTBOPOB

JIP

KonBepcusi, ouncrka, GpakMOHUPOBaHUE U
KOHLIEHTPUPOBAHUE KHUKUX ITPOMBIIILICH-

HBIX OTXOJ10B

XOJ'IO,HHaS[ CTEpUIIN3alIns IPOMBIIIIJIICHHBIX
CTOKOB 6ap0M€M6paHHLIMI/I METOJaMH

JIP

MeMOpaHHBIE METO/IBI B TIEpEepadbOTKE
BOJIHO-OPT'aHUYECKUX OTXOJIOB

H3Bneuenue AHTUOKCHAAHTOB U3 CTOYHBIX
BO/JI IMMIICBBIX MMPOU3BOJCTB C UCIIOJIL30BaA-
HHEM HOHOOOMEHHBIX MaTCpuraioB

JIP

D1eKkTpo- 1 6apoMeMOpaHHBIE CUCTEMBI T1e-
pepaboTKu 1 00e3BPEeKUBAHIE KUIKUX Pa-
JIMOAKTUBHBIX M BBICOKOTOKCHYHBIX OTXOJIOB

VY naneHue TAxKeNbIX METAJIIIOB U3 CTOUHBIX
BOJI C HCIIOJIb30BAHNEM KOMOMHHPOBAHHOM
MeMOPaHHOM TEXHOJIOTHH

JIP

3amura naboparopHoii padotsl (JIP),

depar (P).

2.3.4 IlpumepHasi TeMaTHKAa KypPCOBBIX padoT
KypcoBsie paboThI HE TPETYCMOTPEHBI YU€OHBIM TUTAHOM.

koHTpoJbHas pabora (KP), yerusiii onpoc (YO), pe-




2.4 IlepeyeHb y4eOHO-METOAMYECKOr0 olOecmevyeHus JJs1 CAMOCTOATEIbHON PadoThl
00y4YaKOIIUXCS 10 TUCHHILINHE

Ne Bux CPC Ilepeyens yyeOHO-MeTOANYECKOT0 00ecneYeHH s AUCIUILUINHBI 10 BBINOJIHE-
) HHIO CAMOCTOSITeJIbHON PadoThI

1 2 3

1 |CamoctositensHOe m3y- |[BonkoB B.A. Teopernueckue OCHOBHI OXpaHBI OKpyskatomed cpensl. CII6.: Jlansb,
4yeHue pasnenos (mpopa- |2015, 256 c. https://e.lanbook.com/reader/book/61358/#1

0OTKa 1 TTIOBTOPEHHE JICK-
LIMOHHOTO MaTepuaa n  |METOINYECKHE YKa3aHHs 10 OPraHU3aIMH CAMOCTOSTEILHOM PaboTHL.

YIeGHBIX OCOOHiT) Metonuueckue yka3aHUs K BBIIOJIHEHUIO Ta0OPaTOPHBIX paboT.
2 |Moaroroska noxnamos, |MeTomMICCKHE YKa3saHHA 10 HaMHCAHHIO pedeparos.
pedepatos, npesentauuii | TBEPAKICHBI Kabenpoit dusmaeckoit xumuu, nporokon Ne 17 ot 11.05.2017 r.
bl
Meroaudeckne yKa3aHUS K BBINOJHEHUIO Ja0OPAaTOPHBIX PabOT IO AMCIMIUINHE.
YTBepxneHs! kKadeapoit pusndeckoit xumuu, mpotokox Ne 10 ot 13.03.2018 .

3 |[logroroBka K TeKyImeMy
KOHTPOJIIO

4 |([loxroToBka K ciadye ja-
06opaTopHBIX paboT

Metoandeckne peKOMEHIAINH K OpTaHU3aIMH ayJUTOPHON ¥ BHEAY TUTOPHOM (ca-
MOCTOSITEIEHOH) paOOTHI CTYIEHTOB: MeToandeckue ykazanwus / coct. T.I1. Ctopo-
xkenko, T.b. [Tounnok, A.B., becnanmos, H.B. Jloza. — Kpacromap: Kybanckwuii roc.
yH-T, 2018. 89 ¢

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00yYaroIUXCS W3
YHCiIa MHBAIK/IOB U JIUI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocrapistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUst a1 ¢ HapyLIeHUSIMU 3pEHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B I1e4aTHoM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUist Ta1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeueHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTa 00y-
YAOLIUXCS.

3 Odpa3oBaTe/ibHbIe TEXHOJIOTMH, IPMMEHsIeMble IIPU OCBOEHHUH IMCHUILIUHBI (MO-
JLyJist)

B xozxe m3yueHus: JUCHUIUIMHBI IPEIYCMOTPEHO HUCIOIB30BAHUE CIEAYIOIUX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUI: JIEKLINH, Ta0OpaTOPHbIE 3aHATHUS, CAMOCTOSTENbHAs PaboTa CTYIEHTOB.

KoMneTeHTHOCTHBIN MOAX0 B paMKax MPENoJaBaHus IWCHUILIMHBI PEAIM3yeTCsl B UC-
M0JIb30BAHNY MHTEPAKTUBHBIX TEXHOJIOTHH U aKTUBHBIX METOZOB (IIpobsieMHas JieK1us, padoTa B
MaJIbIX TPYIIAax) B COYETAHUU C BHEAYJUTOPHOM paboTOi.

WNHudopmaninoHHble TEXHOJIOTUH, IPUMEHSIEMbIE TIPU U3YUYEHUHN JAUCLUUIUIMHBI: UCIOIb30-
BaHHE HMH(OPMAIIMOHHBIX PECYPCOB, MOCTYMHBIX B MH(POPMALMOHHO-TEIEKOMMYHHUKALMOHHOM
cetu MHTEpHET.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3yYEHUN AUCUUIUINHBI
— JUISL JIAL ¢ OTPAaHUYEHHBIMHA BO3MOKHOCTSIMH 310POBBS IIPEAYCMOTPEHA OPTaHU3alUsl KOHCYIIb-
TallU| C UCIIOJIb30BAHUEM JJIEKTPOHHOMU ITOYTHI.

4 OueHoOYHBbIE CPeACTBA ISl TEKYIIero KOHTPOJISI yCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTrecTaluu

O1ieHOuUHBIE CpeICTBA MPEAHA3HAYEHBI JJI1 KOHTPOJIS U OLIEHKH 00pa30BaTeNIbHbIX 10CTHU-
KEHUH 00yUaroIIMXCsl, OCBOUBIIMX MPOrpamMMy y4yeOHOM TUCIHMITIMHBI «MeMOpaHHbIE TEXHOJIO-
I'MH B PELIEHUN 3KOJOTMUYECKHX IPOOIeM».


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

OneHoYyHbIE Cpe/ICTBA BKIIOYAIOT KOHTPOJIbHBIE MaTEePHAIbl JIJIsl MPOBEACHUS TEKYILIEro
KOHTpOJISI B (DOpPME YCTHOTO OIpOca, OOCYXKICHUS AUCKYCCHOHHBIX BOIIPOCOB, pedepaTroB, KOH-
TPOJIBHBIX PabOT, TECTOB U MHIUBUyalbHBIX 3a/1aHU CTYIEHTOB U IPOMEXYTOUHOI aTTeCTalluu

B (hopMe BOTIPOCOB K 3aUETYy.

Crpykrypa ¢goHIa OLEHOUYHBIX CPEACTB JJIfl TEKyLIeil U MPOMEeKYyTOYHOM aTTecTalun

HaunmenoBanune
Kon 1 HanmeHOBaHNE NHIH-
Ne PesynbraTe! 00ydeHns OLICHOYHOT'O CPENICTBA
n/m karopa (B cooTBeTcTBHH C 1. 1.4) Texyrmmit [Ipomexxyrounas
(B cooTBeTCTBHH C 1. 1.4)
KOHTPOJIb aTTecTanys
UIIK-1.1. Beibupaet sxcne- 3HaeT SKCIepUMEHTaJIbHbIE W pac- | P Bormpoc Ha 3auere
PUMEHTAIIFHBIE B PACYETHO- YETHO-TEOPETUIECKHE METONBI pe- 1,2,12,26,29,30,3
TEOPETHICCKHIE METO/BI pe- LICHUS [TOCTaBJICHHOM 3a1a4u 1,34,42,57,59,
IICHHS ITOCTABJICHHOM 3a- 60
JlauH, UCTIONB3Ys NOCTIKeHHs | Y MECT HCIIOIB30BATh TOCTHKCHHS
COBPEMEHHOI XHMHUYECKOH COBPEMEHHON XUMHYECKOW HayKH,
HAYKH, H HCXOMIS M3 HMEIO- IUIAaHUPOBAaTh pPabOTy Ha OCHOBE
ILAXCSL, MATEPUATBHBIX, HH- TEOPETHUYECKUX 3HAHUH B 00JacTh
(pOPMALIMOHHBIX U BPEMEH- MEMOpaHHBIX TEXHOJOTHH s 3a-
HEIX PECYPCOB IIMTBI OKPYXKaIOIIeH Cpesbl C yue-
1 TOM BO3HHUKAOLIMX HECTAHIIAPTHBIX
CUTYaIUsIX
Brnaneer HaBbIKAMH WH)KEHEPHBIX
pacyeTroB M IPOrHO3MPOBAHUS pe-
3yJIbTaTOB PabOTbl YCTPOWCTB U
TEXHOJIOTUYECKHX CXeM, IpeaHa-
3HAQYEHHBIX IS MPEIOTBPAICHUS
JIeTpalallii OKPY>KaIoIIeH cpesl U
MPE/ICTABICHUEM O MOCIEACTBHAX
Oe3ecTBUSI
HUIIK-1.2. Ucnione3yeT coBpe- | 3HaeT NpUHIMIEI paboThl coBpe- | YO Bormpoc Ha 3auere
MEHHOE (PH3UKO-XUMHUYECKOE | MEHHOTO (U3UKO-XIMHIECKOTO 19,25,44
o0opynoBaHue AJIs MOJTy4e- 000pyIoBaHUs ISl TOJXYyYCHHS JI0-
HUS ¥ HHTEPIIPETalluy JOCTO- | CTOBEPHBIX pPE3yJIbTAaTOB HCCIIEHO-
BEPHBIX PE3yJIbTATOB HCCIIE- BaHMS B 00JIaCTH MEMOpPaHHBIX TeX-
JIOBaHMsI B BEIOPaHHOM 005la- | HOJOTHM, U YCTPONCTB, UCIOJIBb3Ye-
CTH XUMHHU MBIX JUIS MOHHUTOPHHra aHTPOIO-
TEHHOT'O BO3/IEHCTBUS HAa OKPYKato-
HIYIO Cpelly, M B CHCTEMax 3aIUThI
cpenl OOUTaHuUs
2
YMeeT HCIob30BaTh MOIY4YEHHBIE
IKCIIEPUMEHTAJIbHbIC JaHHbIE HC-
CIEeOBAaHUI JJIi HHTEPIpETALUU
JIOCTOBEPHBIX Pe3yJbTaTOB HCCIE-
JIOBaHUS B 00JACTH MEMOpaHHBIX
TEXHOJIOTHH
Brnageer HaBbikamMu pabOTHI HA CO-
BPEMEHHOM  (PHU3UKO-XHUMHUYECKOM
000pyIOBaHUH
WIIK-3.1. Asanusupyer u 3HaeT OCHOBHblE NpuHIUNIBI ¢op- | YO Bonpoc Ha 3auete
0000maeT pe3ynbTaThl UH- MUPOBaHHUS NOHUCKA, CTPYKTYPHPO- 23,27,28,45,49
3 (hOopMaIIOHHOTO TTOHCKA T10 BaHMA M O0OpabOTKM Hay4yHOH W
TEeMaTHKe UCCIIEOBaHNUS B HayYHO-TEXHUYECKOH MH(POpMaIN
BBIOpaHHOW 00J1aCTH XMUMUH
YMeeT aHaJIM3UpOBaTh U 00001IATH




pe3yabTaThl HHOOPMAIIOHHOTO I10-
HCKa B 00JaCTH MEMOpaHHBIX TEX-
HOJIOTUH

Brageer HaBbIKaMu HH(OPMAIIHOH-
HOTO TIOMCKa B pedepaTUBHBIX Oa-
3aX JaHHBIX B 0OyacTH MeMOpaH-
HBIX TEXHOJOTHUH

HWIIK-3.2. OnenuBaet mnep-
CHEKTHBHI MPAKTHYECKOTO
MPUMEHEHHUS Pe3yIIbTaToOB
HUP u HUOKP u nponomxke-
HUS pabOT B DIICKTPOXUMUH
WA CMEXKHBIX HAYKax

3HaeT THIUYIHEIC IPOOIEMBI B 00J1a-
CTH MeMOpaHHBIX TEXHOJOTHH |
YCTPOMCTB, UCIIOIB3YyEMBIX IS MO-
HUTOPHHIA AHTPOIIOIEHHOTO BO3-
JIEWCTBHS Ha OKPYIKAIOIIYIO CPeay U
B CHCTEMax 3alllUThl cpeabl o0uTa-
HHS

YMeeT oOueHUBATh INEPCIEKTUBBI
MPAaKTUYECKOTO MPUMEHEHHS pe-
synbTatoB HP u nponomxenus pa-
00T B 00J1aCTH MEMOpPAHHBIX TEXHO-
JIOTUM U YCTPOMCTB, UCIIOJIb3YEMBIX
JUI1 MOHUTOPUHTA aHTPOIIOT€HHOTO
BO3ACHCTBUSL HAa  OKPYXKAIOIIYIO
Cpely U B CHCTEMAX 3allUTHI CPEIb
oOuTaHus

Brnaneer 3HaHMSMH MeMOpaHHBIX
TEXHOJIOTUI U YCTPOMCTB, UCIOJIb-
3yeMBIX I MOHHTOPHHTA aHTpPO-
MOT€HHOTO BO3JCHCTBHA HAa OKpY-
JKAIOUIYI0 CPeAy M B CHCTEMax 3a-
IIUTBI CpeAbl OOUTaHHSA M CIIOCO0-
HOCTBIO TIOKa3aTh BO3MOYKHOCTh
IPUMEHEHUS PE3YJbTaTOB CBOEH
HUP B nanHO# 061acTH

KP

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

NIIK-1.1. Beibupaet skcme-
pPUMEHTAIILHBIE U PACUETHO-
TEOPETUIECKUE METOJBI pe-
IICHUS TTOCTABJICHHOM 3a-
Jla9u, UCTIONB3YS JOCTIDKEHHS
COBPEMEHHOM XUMUUECKON
HaYKH, ¥ HCXOJIS U3 UMEIO-
[IUXCSI, MATePHATbHBIX, FH-
(hopMaIOHHBIX ¥ BPEMEH-
HBIX PECYpCOB

3HaeT dKCIepUMEHTAJIbHbIE U pac-
YETHO-TEOPETHYECKUE METOMBI pe-
LIEHMsI IOCTABJIEHHOM 3a1auu

YMeeT HCHoib30BaTh JAOCTHKECHUS
COBPEMEHHOM XUMHYECKOH HayKH,
IUTAaHUPOBaTh paboTy Ha OCHOBE
TEOPETHYECKUX 3HAHWHA B 00JacTu
MEeMOpaHHBIX TEXHOJOTMH IS 3a-
HIUTBl OKPYXAIOLIEH cpelsl ¢ yde-
TOM BO3HHUKAIOIIUX HECTaHIAPTHBIX
CUTYaIUSIX

Brageer HaBBIKAMH HHXCHEPHBIX
pacueToB W IPOTHO3HPOBAHUS Pe-
3yJIIbTATOB PabOTHl yCTPOMCTB U
TEXHOJIOTHYECKUX CXEeM, IpeaHa-
3HAYCHHBIX JJIS TPEAOTBPAIICHUS
JIeTpasiallid OKPYKAIOIICH CPebl U
MPEJCTABJICHAEM O MOCICACTBHIX
0Oe3IeicTBUSI

KP

Bompoc Ha 3auere
5,47

HIIK-1.2. Ucnonb3yeT coBpe-
MEHHOE (PU3UKO-XUMHUYECKOE
obopyaoBaHue AJIs MOJTyde-
HUS ¥ MHTEPIIPETAIINH JOCTO-
BEPHBIX PE3yJIbTATOB HCCIIe-

3HaeT TPUHOMIEI PabOTBI COBpe-
MEHHOT'O q)I/IBI/IKO-XI/IMI/I‘IeCKOFO
000pyIOBaHUS JIJISl TIOJIYYEHUS JI0-
CTOBEPHBIX PE3YyJIbTATOB HCCIEIO0-
BaHUA B 00JJaCTH MEMOpaHHBIX TEX-

KP

Bormpoc Ha 3auere
13,24,34-40,61
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JIOBaHMs B BEIOpaHHOI 00J1a-
CTH XUMHHU

HOJIOTUH, U YCTPOMUCTB, UCHOIb3ye-
MBIX JUIi MOHHUTOpPUHIA aHTPOIO-
TEeHHOT'O BO3AECHCTBHUS HA OKPYXKAI0-
IIyIO CPeNly, U B CHCTEMaX 3allUThI
cpensl OOMTaHUA

YMeeT UCHONb30BaTh MOTYyYCHHBIC
9KCICPUMCHTAILHBIC JAHHBIC HC-
CIIEZIOBAaHUHM [UII HWHTEPIPETANU
JIOCTOBEPHBIX Pe3yJbTaTOB HCCIE-
JIOBaHUS B 00JacTH MeMOpaHHBIX
TEXHOJIOTHH

Brnageer HaBBIKaMu pabOTHI Ha CO-
BPEMEHHOM  (DU3HKO-XUMHUYECKOM
000pyIOBaHUH

UIIK-3.1. Ananusupyer u
00001I1aeT pe3yabTaThl NH-
(hOpMaIIOHHOTO TTOHCKA TI0
TEeMaTHKE UCCIICIOBaHNUS B
BBIOpaHHOW 00JIaCTH XHUMUH

3HaeT OCHOBHBIC NPUHLUIBI (HOp-
MHPOBaHHS MOKMCKA, CTPYKTYPHPO-
BaHUSI ¥ 00pabOTKM HAydyHOH U
Hay4YHO-TEXHHYECKON HH(OpMaIu

YMeer aHanu3upoBaTh U 0000IIaTH
pe3yIbTaThl HHYOPMAIIOHHOTO I10-
HCKa B 00JacTH MeMOpaHHBIX TeX-
HOJIOTUH

Brageer HaBbIKaMu HH(POPMAIIHOH-
HOTO TIOMCKa B pedepaTHUBHBIX Oa-
3aX ITaHHBIX B oOyacTu MeMmOpaH-
HBIX TE€XHOJIOTHUH

YO

Bomnpoc Ha 3auere
14,17,18,20,32,43
, 50,51,56,58

NIIK-3.2. OnennBaer nep-
CIIEKTHBBI MPAKTHYECKOTO
MIPUMEHEHHUS Pe3yIbTaToB
HUP nu HUOKP u npomomxke-
HUS paboT B IIEKTPOXUMHUH
WIIM CMEXHBIX HayKax

3HaeT THNUYHbIE TPOOIEMBI B 001a-
CTM MEMOpaHHBIX TEXHOJIOTHH |
YCTPONCTB, HCIIOJIB3YEMBIX IJIS MO-
HUTOPHUHTA aHTPOIOTEHHOTO BO3-
JIEWCTBUS Ha OKPY’KAIOIIYIO Cpey U
B CHCTEMax 3allUThl Cpeibl O0uTa-
HUS

YMeeT OIEeHMBAaTh IEPCIEKTUBHI
MPAaKTUYEeCKOTO MPHUMEHEHHS pe-
3ynbTatoB HUP u nponomxenus pa-
60T B 00J1acTH MEMOpPAHHBIX TEXHO-
JIOTUM U YCTPOICTB, UCIIOJIB3YEMBIX
JUI1 MOHUTOPUHTA aHTPOIIOT€HHOIO
BO3ACUCTBUSL HAa  OKPYXKAIOIIYHO
Cpely U B CUCTEMAX 3alllUTHI CPEbl
oOuTaHus

Brmageer 3HaHMAMH MeMOpaHHBIX
TEXHOJIOTUI U YCTPOMCTB, UCIOJIb-
3yeMBbIX Il MOHUTOPUHIA aHTPO-
MIOT€HHOr0 BO3JIEHCTBUSL HAa OKpY-
JKaIOLYI0 Cpely M B CUCTEMax 3a-
IIMTBI CPEABl OOUTAHHSA M CIIOCO0-
HOCTBIO TI0Ka3aTh BO3MOXKHOCTh
MPUMEHEHUS PE3YJIbTaTOB CBOEH
HUP B gannoii obnactu

YO

Bormpoc Ha 3auere
15,16,35,41,52,53

WIIK-3.1. Aranmsupyer u
00001IaeT pe3ynbTaThl HH-
(hopMaImMoOHHOTO TTOUCKA 10
TEeMaTHKe UCCIIeIOBAHUS B
BBIOpaHHOW 00J1aCTH XUMUH

3HaeT OCHOBHBIE NPUHIMIEI (hop-
MHUPOBaHHS MOUCKA, CTPYKTYPHPO-
BaHHA W OOpabOTKM HAyYHOW H
HAYYHO-TEXHUYECKON HHpOpMALU

Bormpoc Ha 3auere
21,22,33,48,54,55
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YMeer aHanu3upoBaTh U 00001IATH
pe3yabTaThl HHOOPMAIIOHHOTO 10-
HCKa B 00J1aCTH MEMOpaHHBIX TEX-
HOJIOTHI

BrnaneeTr HaBbIKaMu HHPOPMAITUOH-
HOTO IOUCKa B pedepaTHBHBIX Oa-
3ax JaHHBIX B OOJlacTH MeMOpaH-
HBIX TEXHOJIOTHI1

TunoBble KOHTPOJIbHBbIE 32/IAHUSI UJIM HHbIE MAaTepPHaJIbl, HeO0X0IMMBbIE /1JI51 OLlEHKH 3Ha-
HU, yMeHUi, HABBIKOB M (WJIH) ONBITA eSATeJIbHOCTH, XapaKTePU3yIUX 3Tanbl GopmMu-
POBaHKs KOMIIETEHIIUIl B Mpolecce 0CBOECHHSI 00Pa30BaTe/bHOI NPOrPaMMbl

IIpumepHbIie TeMbl pedepaToB K pasaeay «CTpaTerusi M TAKTHKA HCIIOIb30BAHUS MeM-
OpaHHBIX TEXHOJIOTHI /ISl pelIeHus IKOJOTHYeCKUX MPodJjaeM»

1 AmnmnapaTtypHoe opopMiIeHHEe THOPUIHBIX YCTAaHOBOK, MCIIOJB3YIOIUX 0apo- U 3JIEKTPO-
MeMOpaHHBIE METOIbI.

VY CTaHOBKH JUIsl CBEPXITyOOKOH OYMCTKU BOJIBI.

YcTaHoBku ¢ afgcopOepaMu EPUOIUUECKOrO JEHCTBUS.

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

buopeaktopsl

[TpuHIMIBI TPUMEHEHUS] 00PaTHOTO OCMOCa B KOMOMHUPOBAaHHBIX MEMOPAHHBIX METO1aX
MHOT'OCTYII€HYAThIX YCTaHOBKaX.

Crierudrixa 06e3BpeKMBaHUS KUIKUX PATUOAKTUBHBIX OTXOJIOB.

[TpyHLIMIIBI COBEPUIEHCTBOBAHNUS CYIIECTBYIOLIUX MPOU3BOJICTB C HUCIOIb30BAaHUEM MEM-
OpaHHBIX METOJIOB.

CONE OO WN

9 Pekyneparnust TBEpIBIX OTXOI0B METOJIOM AIIEKTPOAHAIIHI3A

10 [Tpeumy1ecTBa UCMOIB30BaHUS MEMOPAHHBIX METOI0B MPU 00pabOTKE BOAHO-OpraHUye-
CKHX OTXO/IOB.

11 [TepcniekTHBBI pa3BUTUSI MEMOPAHHBIX ITPOLIECCOB.

BOl'lpOCLI AJIsl YCTHOI'O oImpoca 1o remMe «MeMﬁpaHbl B CpeaACTBaAX NOTCHHHOMETPUIECKOI'O

MOHHMTOPHHTI A

1 KakoBbl IpUHIUITIBI CO3JJaHMSI TTOTEHIITMOMETPUUECKHUX CEHCOPOB?

2 Kakue TpeGoBanus MpeabsBISIIOTCS K MEMOpaHaM, HCIIOIb3yeMbIM B MOTEHIIHOMETpUYE-
CKHX ceHcopax?

3 [TpuBenuTe mpuUMepsl UCTOIH30BaHUS MEMOPAHHBIX MOTCHIIMOMETPUUYECKUX CEHCOPOB

JUISI MOHUTOPUHTA PeaTbHBIX 00BEKTOB OKPYKAIOIIEH CPEIbI.

Bonpocsl 1J1s1 ycTHOTr0 onpoca no teme «MemMOpaHbI B cpeIcTBaX XpoMaTorpaguyeckoro
aHaIM3a 00bEKTOB OKPY:KAIOLIeH cpeabD»

1 Kakue HoBelimme MeMOpaHHBIE TEXHOJIOTHH, pa3pabOTaHHBIE I MPEAKOHIIEHTPUPOBA-
HUS ¥ OYHCTKHU CTOKOB, BaM M3BECTHBI? OMUIINTE TIPUHIIUI UX PAOOTHI.

2 KakoBo Tunmanoe anmapaTHoe 0(hOPMIIEHHE €eMKOCTHOTO JIEKTPOJeHOHM3aTOopa?

3 Kakum TpeGoBaHUSIM JOMKHBI OTBEUATh BEIIECTBA, UCIIOIB3yEeMbIE B KaueCcTBE afcopOeH-
TOB?

4 Yro Takoe uzorepma copomum?

5 Jlis kakux cucTeM oHa MOXKeT ObITh ypaBHeHHEM JIsHrmiopa?

6 Jns onrcaHus KaKMX CUCTEM JIy4lle UCIO0JIb30BaTh Teoprto bOT?
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KonTpoasnas padora Nel nmo reme «MemOpaHHbIe IPOLECCHI OYUCTKHU Ia30BbIX cMecel 1
pereHepanuu adbcopOoEeHTOB)
Bapuant 1
1 B 4em cyTh perenepanuu aicopoeHTOB METOAOM OUITOIIPHOTO JIEKTPOIHanu3a’?
2 Kakune meTo/1bl TepMUYECKON HEUTPaIU3aluKi OTXOASAIIMX Ta30B C UCIIOJIb30BAHUEM HAHO-
¥ MUKPOCTPYKTYPHUPOBAHHBIX MEMOpPAH C KaTaJUTUYECKON cocTapistomield Bam n3BecTHbI?
3 KakoBbl mpuyuHbI Aerpananuu MeMOpaH, UCIIOJIb3YEeMBbIX JJISi OUMCTKU Ia30BbIX cMecei?

Bapuanr 2

1 Kakue pynnamenranbabie nporeccsl 1updy3un iexar B OCHOBE IPUMEHEHUS pa3IMYHbIX
TUIIOB MeMOpaH 1Sl ra3opas3aeiacHus?

2 Onuiure MeMOpaHHbIE METO/IbI pereHepaly abcopOEHTOB Ha IIpUMEpPEe OUUCTKU MeTaHa
OT YTJIEKHCIIOTO ra3a.

3 KakoBbl puHIMNHaIbHBIE TIOAXO0/1bI K BOCCTAHOBJIEHUIO MEMOpaH, CIOJIb3yEMBIX B IIPO-
1ecce perenepanuu abcopoeHTOB?

KonTpoasnas padora Ne2 no teme «KaTtanuruueckoe 00e3BpekMBaHNE BHIXJIOMHBIX

ra3oB»
1 Kakue kimaccuyeckue MeTozbl 00€3BpEKUBAHMSI TOKCUUHBIX NMPUMeEceH, HaxOo s IuXcs B
COCTaBE I'a30BbIX CMECEH, BaM U3BECTHBI?
2 Kakne MmeMOpaHHBIE METO/IBI 00€3BPEKUBAHUS TOKCUIHBIX IPUMECEH, IPUCYTCTBYIOIINX

B COCTaBC ra3oBbIX CMCCGﬁ, BaM M3BECTHBI?

KonTpoubnas padora Ne 3 no reme «MemOpaHHbIe MeTO/IbI 00e33apaKUBAHUS TPUPOAHBIX
H CTOYHBIX BOI»

Bapuanr 1

1 KakoBbl OCHOBHBIE IPUHLIUIIBI PA0OTHI ANEKTPOAHATIN3ATOPA-KOHIIEHTpaTopa?

2 Kakwue HoBeli1lIne MeMOpaHHbIE TEXHOJIOTHH, pa3pabOTaHHbIE JJIs HEUTpalln3allii CTOKOB,
BaM M3BeCTHBI? ONUIINTE IPUHLIUI UX pabOTHI.

3 Kakue cranuu pazpaboTKu MPOILIECCOB OUYMUCTKHU C MUCIOJIb30BAHUEM MEMOpPAHHBIX TEXHO-
noruii Bam u3BectHb1?

4 Kak ncnonb3yror MemMOpaHHbIE METOABI JIIsl U3BJICUEHHUS U PEKYIIepalvy TSKETbIX MeTal-
70B?

Bapuant 2

1 KakoBo TununuHoe anmnapatHoe opopMIIeHHE 3JIEKTPOANAIN3aTOpa-KOHIIEHTpaTopa?

2 B uem cyTh HeWTpanu3alMMu KHUCIOTHO-OCHOBHBIX CTOKOB METOJOM OHWIOJISIPHOTO 3JIEK-
Tpoauanuza?

3 KakoBbI npUHIMIIBI CO3aHUS TPOU3BOJCTB C 3aMKHYTHIM LIUKJIOM IO BOJiE?

4 B uém cyTh nepepaboTKM CTOUHBIX BOJI MAClIOKUPKOMOMHATOB, MPEANPUATHIT HEPTAHOM

U 1eJUTI0JI03H0-0yMa)kKHON MPOMBILIUIEHHOCTH METO/IaMU MUKPO- U ylIbTpaduiabTpauun?

Bonpocs! 1J1s1 ycTHOro onpoca no reme « Konsepcus, ouucTka, PpaKimOHUPOBAHHE M KOH-
LHEeHTPUPOBAHME )KMIKUX IPOMBbILLIEHHBIX 0TX010B»

1 Kakue kpurepuu exar B 0CHOBE BbIOOpa METOJIOB M CXEM OYMCTKH BOJHBIX PaCTBOPOB?
2 Ot kakux (HakTopoB (M MMOYEMY OT HUX) 3aBHCUT CKOPOCTb OCAXKICHHS KPYIMHOIMUCIEepC-
HBIX YaCTHUI[ B YCIIOBHSIX €CTECTBEHHON KOHBEKIIUU?

3 KaxoB npunIun Beidopa Gpopmyit 11t pacdeTa monpaBoqHoro koddduiinenta, Heo0xoam-
MOTO IIPU OTIPENIENIEHUN CKOPOCTH OCaXIEHUS YACTULIBI B YCIOBUSAX BBIHYX/IEHHOW KOHBEKIMH?
4 Kakoil npuHIHUII JIeKUT B OCHOBE OIPEEIIEHUS] CKOPOCTH OCaKICHUS 4acTull, (popma Ko-

TOPBIX OTIMYAETCS OT chepuiaecKkoi?

13



5 Kakoe o0opynoBanue NpuMeHSIOT JUIsl TpPyOOH OYMCTKU OT HEPACTBOPUMBIX MPUMECEit?

6 B 4yem cyTh MeTona duoTanuu u nekrpodaorarym’?

7 [Touemy roTupyromas cusa 3aBUCUT OT YIjla CMaulBaHUS YacTUIl?

8 Ha3zoBute ycTpoiicTBa, HCTIONIB3yeMbIe I OTACNICHUS He(DTEIPOIYKTOB U KUPOB OT OUH-
IIEHHOM BOJIbI BO (hjoTaTOpax.

9 Kakum 06pazom u mouemMy MOKHO HHTEHCH(PHIIUPOBATH Mpotecc (aorarun?

10 Kakne meronsl moBbimieHUs 3¢GGEKTUBHOCTH 000PYIOBaHHUS, MPEIHA3HAYCHHOTO IS
OYHUCTKH OT XKUPOB U HEPTH BBl MOKETE MPEIOKHUTH?

11 Kakue mexaHu3MBbl, J€KaT B OCHOBE Ipolecca puibTpoBanus?

12 Kak onpenensttor Tun pUiIbTPOBAHUS Yepe3 MOPUCTHIH CIOM?

13 OT Kakux mapameTpoB 3aBUCHUT KodhdumueHT dpuabTpanuu? Kak oH u3MEeHsSIETCs BO Bpe-
MeHu?

14 Kak perenepupytoT GuibTpel, IPUMEHSIEMbIE IS OYMCTKU HEPTE- U MaCIOIPOAYKTOB?
15 KakoB npuHImn neiictBus snexkTpoMarauTaele GpunpTpoB? HazoBure 00macti ux npume-
HEHUS U CIIOCOOBI PEreHepalyH.

16 B uem cymiHoCTh mpoiiecca Koarymsiun’?

17 UYro Takoe aeKTpoKkuHeTHYecKuid moreHuan? Kakyio pojibs OH UrpaeT B Impolecce Koary-
s’

18 Kakwue BelecTBa HCIONB3YIOT B KAU€CTBE KOATYJISTHTOB U TToYeMy?

19 Ha3zoBute nmpenmyIecTBa U HEAOCTATKH HCIIOJIB30BAaHMS B KAUYECTBE KOATYIISIHTOB COJICH
JKeJle3a 10 CPAaBHEHUIO C COJISIMU aTFOMUHUS.

20 Uro Takoe duoxkynsauusa? s yero oHa HyxHa?

21 Kak ompenensitoT 10361 KOAryasHTOB U (DJIOKYISTHTOB?

22 [Touemy He#Tpanu3anus MEIOYHBIX BOJ JIBIMOBBIMU T'a3aMH SIBIISIETCSI IPUMEPOM PECYp-
cocOeperaromieii TeXHOIOTUU?

23 Uto Takoe rupa3ép u Kak OH yCTpOEeH?

24 HazoBure BemecTBa, KOTOpbIE UCIOIB3YIOT B KAYECTBE OKHCIUTENCH?

25 UeM OKHCAUTENN OTINYAIOTCA OT BOCCTAHOBUTEIEH?

26 Yro Takoe cBOOOIHBIN «aKTUBHBIM» XJIOP U KaK €ro MojJy4yaroT?

27 Kak roToBsT «XJIOpKY» ¥ COeTMHEHHSI, COJICPIKAIIIE CBSI3aHHBINA «aKTUBHBIN» XJIOp?

28 OT KaKKMX MapaMeTpoB 3aBUCHUT BpeMs 00e33apa’KUBaHMsI CTOYHBIX BOJI XUMUUECKUMH Me-
TOoHaMu?

29 B kakux ciaydasx «HopMalbHOE XJIOPUPOBAHUEY TyUIE 3aMEHUTD «TIEPXJIOPUPOBAHUEM»?
30 Kak o006e3BpexuBaroT Cyiab(QUIHBIE CTOKH ILIEJUIIOJIO3HBIX, HeTenepepadaThIBAIOIINUX U
HEPTEXUMHUYECKUX 3aBOJIOB?

31 KakoBbl MeXaHU3MBI JIEHCTBUE 030HA B IIpOIlecCcaX OKUCICHHS?

32 Urto Takoe anexkTponau3? KakoBbl KOHCTPYKIIUU MPOCTEUIINX AIEKTPOIUZEPOB?

33 Kakue nporuieccsl HayT Ha KaToze U aHoJie nnekTpoiusepa? [IpuBenure npumepsbl OKHCIH-

TeJIeH U BOCCTAHOBUTEIIEH, 00Pa3yIONIUXCS B pe3yIbTaTe MPOTEKAHUS DJIEKTPOXUMHUIECKUX Peak-
UH.

Bonpocsl 14151 yeTHOro onpoca no teme «Mem0paHHble MeTOAbI B epepadoTKe BOHO-OP-
TAaHUYECKHUX OTXO/10B»
1 AnmnaparypHoe oopmiieHHe THOPHAHBIX YCTAHOBOK, MCIOJB3YIOIINX 0apo- U 3JIEKTPO-
MeMOpaHHbIE METO/BI.
Y cTaHOBKY JIs CBEPXTITyOOKOW OYHCTKH BOJIBI.
[TepepaboTka CTOKOB MaCIOXKHUPKOMOWHATOB.
[TepepaboTka CTOKOB NPEANPUATUN HEPTSIHONW TPOMBIIIEHHOCTH.
[TepepaboTKa CTOKOB LIEIUIIOI03HO-0YMaXHOH MPOMBIIIIEHHOCTH.
[TpuHIMIBI TPUMEHEHUS] 0OPAaTHOTO OCMOCa B KOMOMHUPOBAaHHBIX MEMOPaHHBIX METO1aX

OOl W
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W MHOT'OCTYIICHYATbIX YCTAaHOBKAX.

7 Crienudrixa 06e3BpeKUBaHUS KUIKUX PATUOAKTUBHBIX OTXO/IOB.

8 [TpuHIMIBI COBEPIIEHCTBOBAHMS CYIIECTBYIOIUX IPOU3BOACTB C UCIOIb30BAHUEM MEM-
OpaHHBIX METOJIOB.

9 KonBepcust MemOpaH.

10 KOHCTpYKIIMOHHBIE M SKCIUTyaTallMOHHBIE OCOOCHHOCTH AamlmapaTtoB, padOTAaroIIMX Ha
OPENpUATHIX (papMalleBTUKH.

11 KoHCTpYKIIMOHHBIE M 9KCIUTyaTallMOHHBIE OCOOEHHOCTH aIlapaToB, paboTaomMX Ha BU-
HOJIEJIBYECKUX MPEATIPHUITUSAX.

12 KOHCTpYKIIMOHHBIE M SKCIUTyaTallMOHHBIE OCOOCHHOCTH AamlmapaTtoB, padOTAarOIIMX Ha
HPEANPUATHSIX IPOU3BOJCTBA MOJIOKA.

13 Pexyniepauust TBepAbIX OTXOA0B METOJIOM 3JIEKTPOAHAIN3A.

14 [TpeumymiecTBa UCIOJIB30BaHUS MEMOPAHHBIX METOAOB U 00pabOTKE BOJHO-OpraHUye-
CKHX OTXO/JIOB.

15 [TepcniekTHBBI pa3BUTUS MEMOPAHHBIX ITPOLIECCOB.

IIpumepHnble TeMbl pedepaToB k pasaeny «IlepepadoTka u 06e3Bpe:KUBaHUE KUIKUX pa-
AUOAKTHUBHBIX U BBICOKOTOKCHYHBIX 0TX010B»

be3zoTxonnas nepepaboTka 0TX0/10B.

OcoOeHHOCTH NEpepabOTKU TBEPABIX PaJIMOAKTUBHBIX OTXO/IOB.

CanuTapHO€ 3aXOpOHEHUE OTXO0/10B.

KOHCTPYKIII/IOHHI)IC 0COOEHHOCTH IOJIUTOHA AJI1 CAHUTApPHOI'0 3aXOPOHCHUSA OTXOA0B.

Br100op MecTa 3aXOpOHEHUS BBICOKOTOKCUYHBIX OTXO/IOB.

[TpoGiieMbl 3aXOpOHEHUS PATUOAKTHBHBIX OTXOJIOB B I€OJIOTUICCKUX (DOopMaIHsIX.

[TepepaboTka pagroaKTUBHBIX OTX0J10B. BiusHue Ha yenoBeka.

Pemenune npo6GiieMbl yTUIN3aluu paJMOaKTUBHBIX OTXOJIOB B [CTpaHa IO BBIOOPY CTY-

JIEHTa].

CONO Ol A~ WN PP

KoHTpoJibHbIe BONPOCHI K JIA00pATOPHBIM padoTam

Ne 1 «IIpumeHeHre OOBIYHOTO BJIEKTPOAMAIM3A I JAEMUHEpalIU3aluu pa30aBlIeHHBIX
IPOMBIIIIEHHBIX PACTBOPOBY

1. Yro Takoe anekrponnanus’?

2. Yro Takoe KOHUEHTPALlMOHHAS MOJIIPU3aLis, YEM BbI3BaHO 3TO SIBIEHUE?

3. Uem 00ycnoBieHO OOJIBIIIOE KOJTUYECTBO CYIb(PaT-HOHOB B CTOUHBIX BOAAX?

4. B xakux 00J1acTSAX MPOMBIIIJIEHHOCTH UCIOJB3YIOTCS COJIM CEPHOM KUCIOTHI?

5. B uem 3akirouancs MeTO onpeaeaeHNs KOHIIEHTPAUK Cyab(haT-nHOHOB?

Ne 2 «XonoaHas cTepuiau3anus MPOMBIIITIEHHBIX CTOKOB 0apOMeMOpaHHBIMU METOIAMI))

1. Kakue u3meHeHus: HaOI0Jat0TCs B IPUPOAHBIX BOJHBIX HCTOYHHUKAX MPH MOMAJaHUU B
HUX CTOYHBIX BOI?

2. Kakue cymecTBy0T criocoObl OUMCTKU CTOYHBIX BOA?

3. YUem xapakTepusyroTcs 6apoMeMOpaHHbIE TPOTIECCHI?

4. Kaxue Buapl 6apomeMOpaHHbIX MporieccoB Bel 3Haete? B uem ux otiinyne Mexy co-
6011?

5. Yro Takoe X010Has cTepuin3anus?

6. Kakue Buapl crepuinzanuy ObIBalOT MOMHMMO XOJogHOW? Bxpartue oxapakrepusyiite
uX.

7. Uem MOeT ObITh BBI3BAHO IMaJIEHUE MMOTOKA Yepe3 MeMOpaHy B OapoMeMOpaHHOH cu-
creme?
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Ne 3 «I3BneueHre aHTMOKCHIAHTOB U3 CTOYHBIX BOJ{ IIMILEBBIX IPOU3BOJCTB C UCIOJIb30-
BaHHEM MOHOOOMEHHBIX MaTEPUAIOB)

1. Pacckaxure 0 MpUMEHEHUH MEMOPaHHBIX TEXHOJIOTUH B IMUILEBON MPOMBIIIIEHHOCTH.

2. Yto Takoe ¢paynuHr MmeMOpaH?

3. UTo npeAcTaBisIOT U3 ce0sl aHTUOKCHIAHTBI M KAKOBO UX JIEHICTBHE HA OPraHU3M 4eso-
Beka’?

4. Yto Takoe 3JIeKTpoaAnaIn3?

5. [IpuBeaure cxemy 3JEKTPOIUAIU3HON AUEHKN U PACCKAXKUTE, KaKUe MIPOLIECCHI IPOTe-
KaOT [IPH HAJIO’KEHUU Ha HEE DJIEKTPUYECKOrO TOKA.

6. YUem 00ycCII0BIICHBI OTpaHUYEHUS Ha KOJTMYECTBO KaMep B 3JICKTPOAUAIN3HOM armapare?

7. Yto Takoe KOHLEHTpaluoHHas nosspusanus? Kakue Bbl 3HaeTe CONpsKEHHbIE 3(¢-
(eKThl KOHLIEHTPAITMOHHON TOISIPU3AIUH?

8. IlpuBenuTe cxemaTMYHOE M300pakeHUE HKCHEPUMEHTaNbHOM ycTaHOBKH. [losicHuTte,
KaK UAYT MPOLECCH 00ECCOMUBAHMS B KAMEPAX JIEKTPOIUAIN3ATOPA.

9. Pacckaxxkure, KakuM 00pa3oM olLleHUBaNach F3PPEKTUBHOCTH MpoLiecca U3BJICUEHUS aH-
TUOKCUJAHTOB U3 MOJIEIBHOIO pacTBOpa.

Ne 4 «Y naneHue TSKENbIX METAIIOB U3 CTOYHBIX BOJI C UCIIOIb30BaHHEM KOMOMHUPOBAH-
HOW MEMOpPaHHOHN TEXHOJIOTHUI

1. Kakye ncToOuHMKY 3arpsi3HEHHS BOJOEMOB CYILIECTBYIOT?

2. Kaxue Bpl 3HaeTe THIBI 3arps3HEHUN TOBEPXHOCTHBIX U IIOJI3€MHBIX BOA?

3. Kakuie MeTo/1bl OUMCTKH CTOYHBIX BOJ CYIIECTBYIOT, B YEM UX Pa3UUMe MEXKIY COO0M?
B kakux cimyyasx menecoodpasHee BRIOOp TOTO WM HHOTO MeToa?

4. Bpen, HAHOCUMBI )KMBBIM OPTaHU3MaM, TSKEIbIMA METAJIIIaMu?

5. Kakue TexHomoruu MeMOpaHHOTO pa3/eieHUsI UCIIOJIb3YIOTCS IS OYMCTKUA BOJIBI?

6. B yem cyTh QUIbTpOBaHMS U3 TAHTEHIIMATBLHOTO MOTOKA?

3a‘leTHO'3K3aMeHaHI/IOHHLIe MaTepuaJabl 1Jis1 l'[pOMC)KyTO‘IHOﬁ aTTeCTallumn

(3K3ameH/3a4eT)

Bonpocs k 3auery:
1 KakoBbl OcHOBHBIE NTpaBHia OPMHUPOBAHUS CUCTEM 3aLIUTHI OHOChephI?
2 HazoBure ocHOBHbBIE MOAXOAbI, UCHOIB3YEMbIE MPHU pa3padOTKEe CHCTEM 3alllUThl OMO-
cdepsl.
3 Kaxkue 3akoHbI, J1€KaT B OCHOBE OMUCAHUsI MacconepeHoca pusnueckoi abcoporum?
4 Kakue pakTopsl onpeaenstoT CKopocTh PU3NUECKON U XUMUUECKoH abcopOrn?
5 B uem cymnocTh CynbhuT-0UCyIbPUTHOrO METOIA MOTJIOIIEHUS CEPHUCTOTrO ra3a’?
6 B gem cymHocTh MeTO @ agcopOuun?
7 Kakum TpeboBaHUAM JOKHBI OTBEUATh BEIIECTBA, UCIIOJIb3YEMbIE B KaUeCTBE a/IcOpOeH-
TOB?
8 Uro Takoe m3orepma copOumm? [l KakumxX CHUCTEM OHAa MOXKET OBbITh YpaBHEHHUEM
JI>arMropa? Jlns onucaHus KakKMX CUCTEM JIy4dllle MCI0JIb30BaTh Teoputo bOT?
9 Kaxk paboTatot ycTaHOBKH ¢ ajcopOepamMu EPHUOINIECKOTO JEHCTBUS?
10 KakoBbl mpuHIMIIUANIbHBIE OCOOEHHOCTH KOHCTPYKIIUH a/1cOpPOEpOB HEMPEPHIBHOTO JEii-
cTBUsA?
11 Kax 1 modemy oCyIECTBISIOT pereHepaIuio aacopoeHTOB?
12 Kakue kpurepuu exar B 0OCHOBE BbIOOpa METOJIOB M CXEM OYHCTKH BOJHBIX PaCTBOPOB?
13 Kakoe coBpemeHHOe 000pyAOBaHNE MPUMEHSIOT AJI TPyOOH OYHMCTKH CTOYHBIX BOJl OT
HEPACTBOPUMBIX ITpUMECEN?
14 B ueMm cyTh MeTona dioTaruu u 35eKTpodaoTanm?
15 OxapakTepu3yiTe yCTpONUCTBa, UCTIONb3yeMbIe JUIs OTJCNICHUS He(PTEPOIYKTOB U )KUPOB

OT OYMILEHHOU BOJBI BO (prroTaTopax.
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16 Kakue meronsl moBwimieHUus 3¢G(HEKTUBHOCTH O0OPYIOBaHUS, MPETHASHAUYCHHOIO IS
OUYHMCTKHU OT KUPOB U HEPTH BBl MOKETE MPEIIOKHUTH?

17 Urto takoe snekTponaun3? KakoBbl KOHCTPYKIIMU MPOCTEUIIINX IEKTPOIU3EPOB?

18 Kakwue mporieccel uAyT Ha KaToie U aHoe ekTponusepa? [IpuBeaure mpuMepsl OKHCITHU-
TeJel U BOCCTaHOBUTENEH, 00pa3yloUIXcs B pe3ysibTaTe NPOTEKaHUs JIEKTPOXUMUUYECKIX pPeaK-
107078

19 Uro Takoe KOHILIEHTpalroHHas nossipuszanus? Kak cHU3UTh €€ HeraTuBHOE BO3JICHCTBUE
Ha MpoLecc MepepadboTKU PacTBOPOB B AJIEKTpoIH3epe?

20 Yro Takoe «BbIX0J 10 TOKY»? OT KakuxX (pakTOpOB 3aBUCUT €T0 BeTUYHHA?

21 Kaxoit mporiecc J1eKUT B OCHOBE JIEKTPOXUMUUYECKOTO 00€3BPEKUBAHUS [TUAHUIOB?

22 Kakoii mporiecc J1eKUT B OCHOBE JIEKTPOXUMUYECKOTO yIaJIeHHs U3 PACTBOPOB HOHOB TSI~
JKEJIbIX METaJJIOB?

23 B uem npeumyIiecTBa U HEJOCTATKU SJIEKTPOXUMUYECKUX METOJOB OYHCTKH U 00e33apa-
KUBAHUS PACTBOPOB 10 CPABHEHUIO C XUMHUYECKIMHU?

24 YeM 2IeKTPOXUMHUYECKAsE KOATyJIALHS OTINYACTCS OT SJCKTPOKOATYIISIIINU?

25 B dem paznuumst MexxTy HOHHBIM 0OMeHOM U aacopOuueii? [IpuBeaute mpumepsl coBpe-
MEHHBIX CHCTEM 3allUThI, UCTIOJIB3YIOIIUX 3TH METO/IBI.

26 Kakue TpeboBaHMs 1 IOYEMY MPEIBSIBIAIOTCS K HOHOOOMEHHBIM MaTepHraiam?

27 Kaxkue criocoObI perenepariuu HOHUTOB Bol 3HaeTe?

28 Kakas TexHonornyeckast cxema ¢ HCIOJIb30BAaHUEM MOHHOTO 0OMeHa Ha Bamr B3rmsig siB-

JISIeTCS UACANTBHOM SIS IECMHHEPATTU3aIlMH pPaCTBOPOB, COACPIKAIIUX CHIIBHBIE U CJIA0BIE SJIEKTPO-
JIUTHI?

29 B gem cxojcTBa 1 pazanuus MEMOpPAaHHBIX U XUMHUYECKUX IPOLIECCOB OUUCTKH U pazjelie-
HUs BellecTs?

30 OO0BscHUTE, TOYEMY B MEMOpPAHHOM MaKeTe 3JEKTPOANAIN3aTOPa, TPEHA3HAYEHHOTO JIIs
o0ecconuBaHusl PaCTBOPOB, aHHOHOOOMEHHBIE MEMOPaHbI YEPEIYIOTCS ¢ KATHOHOOOMEHHBIMU ?
31 Kak BbIOpaTh ONTUMANIbHYIO KOHCTPYKIIMIO KAHAJIOB 00€CCONMBAHUS 3JIEKTPOANATN3ATO-
poB?

32 Kakne MexaHu3Msl Jie)XaT B OCHOBE KOHIICHTPHPOBAHUS pa30aBICHHBIX MPOMBIIIICHHBIX
CTOKOB 3JIEKTPOMEMOpPaHHBIMHU METO1aMu?

33 [Touemy npu nepepaboTKe PaJUOAKTUBHBIX OTXO/I0B HCIIOJIb3YIOT HECKOJIBKO TUIIOB KOH-
CTPYKIHMiA MEMOPAHHBIX ITAKETOB JIEKTPOIUAIN3ATOPOB?

34 B yeMm cymHocTh METO0B MUKPO(DUIBTALINH, YABTPApHIBTPALUU, 00paTHOTO ocMoca?
35 Kaxoit n3 6apomeMOpaHHBIX METOJIOB UCIIOJIB3YIOT JIJIsi OUUCTKH CTOYHBIX BOJ OT Macell 1
He(PTENPOAYKTOB?

36 KakoB coctaB 6uoakTiBHOrO Mia u mwieHku? Kakoe o6opynoBaHue NpuMeHsIOT JUIsl pea-
TU3auy OMOXUMHUYECKHUX METOJIOB 3aIIUTHI Onochepsi?

37 Kakumu axropamu (1 mouemy) ompeaenseTcs CKOpoCTh mporiecca adpoOHONH OUUCTKU?
38 UYeM 1101 OpOIIEHUS OTINYAIOTCS OT MOJeH PUIbTpaluK U OMOIOTHYECKUX HPYI0B?

39 OxapakTepu3yiTe OCHOBHbIE MEXAaHHU3Mbl HAPYIICHUS TEXHOJOTMM U HKCIUTyaTallluH
a’POTIHKOB U OMOPUIBTPOB, a TAKIKE MEPHI TI0 UX YCTPAHEHUIO.

40 YeMm OHOpeaKkTOpbl NEPBOTO MOKOJIEHUS OTIIMYAIOTCA OT OMOPEaKTOPOB BTOPOTO MOKOJIE-
HUS?

41 Kak ocymecTBIIsiloT COBMECTHYIO OYMCTKY OBITOBBIX M CTOYHBIX BOA?

42 KakoBa ctparerust ¥ TakTHKa 3alIATHI YeJIOBEKAa W CPeIbl OOMTAHUS C MCIIOIb30BaHUEM
MeMOpaHHBIX METO/10B?

43 KakoBbl OCHOBHBIE TIPUHIIMITBI CO37aHUsT OE30TXOMHBIX M MaJOOTXOHBIX TEXHOJOTHH C

HCIIOJIb30BaHNEM MEMOpaHHBIX METO/IOB (Ha MIPUMEPE CO3/IaHuUs 3aMKHYTBIX 110 BOJI€ TEXHOJIOTH-
YECKUX LIUKIJIOB MPU MPOU3BOJICTBE MOTHAPAMUIHBIX BOJIOKOH)?
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44 Kak ocymectBisieTcst KOHTposib pH U MUKPOKOJIMYECTB 3arps3HSIONINX BEIIECTB B aTMO-
cdepe, ruapocdepe, muTochepe ¢ UCMOIB30BAHUEM CTEKIISTHHBIX H3MEPUTENIBHBIX 3JIEKTPOJIOB U
CEJICKTUBHBIX 3JIEKTPOJIOB C HOHOOOMEHHOI MOBEPXHOCTHIO?

45 KakoBbI OCHOBHBIE IPUHIIMITBI XPOMATOTPAPUUECKOTO ONPeIeIeHUs] MUKPOKOMIIOHEHTOB
B ra30BbIX, BOJAHBIX M BOJHO-OpraHndeckux pactBopax? Kak memOpaHHbIE METO/IbI UCTIOIB3YIOT
JUIs oOecrieueHus 3a1aHHbIX 3HaueHuil pH ammroeHToB?

46 W3BectHbl i Bam meMOpaHHBIE METOIbI pereHepaius abcopOEHTOB (Ha mpuMeEpe
OYMCTKH BO3J/lyXa U ME€TaHa OT IMOKCHJIa CEPhI U YTIIEKHUCIIOro ra3a)?

47 Kakue MeTo1bl TepMUYECKOM HENTpaIU3aui OTXOASIIUX I'a30B C UCIIOJIb30BAHUEM HAHO-
¥ MUKPOCTPYKTYPHUPOBAHHBIX MEMOpPAH C KaTaIUTUYECKOH cocTaBstomeil Bam n3BecTHbI?

48 KakoBbl KilaccMueckue M 3JIEKTPOXUMHUYECKHE OKHUCIUTEbHO-BOCCTAHOBUTENbHBIE ME-
TOJIbI 00E3BPEKUBAHMS TOKCUYHBIX MIPUMECEH C MCIOJIb30BaHUEM MeMOpaH (OKHCICHHE KUCIIO-
POJIOM BO3/lyXa, XJIOPUPOBAaHKE, O30HUPOBAHNUE)?

49 KakoBbI OCHOBHBIE TPUHILIMIIBI M alllIapaTypHOE 0(OPMIICHHE OUYUCTKH U KOHIICHTPUPOBA-
HUS PACTBOPOB METOJIOM SJIEKTpoAranu3a’?

50 B uém cyTh HEHTpaM3aIuu KUCIIOTHO-OCHOBHBIX CTOKOB U pereHepanuu abcopOeHTOB Me-
TOJIOM OUIIOJISIPHOTO 3JeKTpoaAnanu3a’?

51 Kak ocymecTBIsIIOT peKynepamnnto TBEPAbIX OTX0J0B METOAOM JIEKTPOIraIn3a (Ha MpH-
Mepe nepepadOoTKH MIACTUKOBBIX OYTHUIOK)?

52 B kxakux ciryyasix IpUMEHSIOT 3JEKTPOIUAIN3 C YIbTPaQHIbTPAIHOHHBIMU MEMOpaHaMu?
KakoBo anmnapatypHoe odopmienue Mmerona?

53 B uém cyTh nepepaboTKu CTOUHBIX BOJ MACIIOKUPKOMOMHATOB, MPEANPUATHI HEPTIHOM
U 1eJUTI0JI03H0-0yMa)kKHOH MPOMBIIUIEHHOCTH METO/IaMU MUKPO- U yIbTpaduabTpanun?

o4 KakoBbI mpuHIMTIHATIEHBIE 0COOEHHOCTH MCIIOJB30BaHMUS 0OPAaTHOTO OCMOca B KOMOWHHU-
POBaHHBIX MEMOpPaHHBIX METOAAX MePepabOTKU 1 00€3BpEKUBAHUS )KUJKUX PATUOAKTUBHBIX OT-
X0JI0B?

55 Kak ncnonb3ytoT MemOpaHHBIE METOABI JIJIS1 U3BJICUEHUS U PEKYIIEPAINH TSKEIBIX METall-
JIOB?
56 [Touemy MemMOpaHHBIE TEXHOJIOTUU SIBISIFOTCS MAaJOOTXOJHBIMH U pecypcocOeperaro-

mmmu? B uéM uX mpeumyniecTBa 1o CpaBHEHMIO € TPAJAULIMOHHBIMUA METOAAMU OYUCTKH, (ppak-
LIMOHUPOBAHMS U KOHLEHTPUPOBAHMSI BEILIECTB?

57 KaxoBbl BaykHelIITMEe TUTIOBBIE TTPOIIECCHI 3aIIUTHI cpeanpl ooutanusi? Kakosa mociemnoBa-
TEIBHOCTh CTaJIUN Pa3pabOTKH ITUX MPOLIECCOB?

58 Kaxkue 6e30Tx0HbIE U pecypcocOeperarre TeXHOJIOTHH UCIIOIb30BaHUSI BOJIBI B TEXHO-
ctepe Bam uzBectHsl? KakoBa koHIEnIms 60€30TXOAHOTO MTPOU3BOCTBA?

59 Kakune npyHIMIBI COBEPILIEHCTBOBAHUS CYLIECTBYIOIINX MPOU3BOJACTB C UCIIOIb30BAHUEM
MeMOpaHHBIX MEeTO0B BaM n3BecTHBI?

60 Kakue BakHeimme mporecchl 3aluThl YeI0OBEKa Ha OCHOBE MEMOPaHHBIX TEXHOJIOTHM

Bawm u3BectHb? Kakue TeXHONIOrHYECKUE, SKOJTOTHYECKUE U IKOHOMUYECKUE TPUHIIMIIBI JIEKAT B
OCHOBE 3THX TEXHOJOTHI?

61 Kakwne cragum pazpaboTKu MPOIECCOB OUYMCTKH C MCIOJb30BAaHUEM MEMOpPAHHBIX TEXHO-
soruii Bam n3BectHbI?

Kpurepun oueHnBaHus pe3yJibTaTOB 00y4eHUs
Kpurepun onenuBanus pedeparon
OneHka «OTJIMYHO)» — BBIIOJIHEHBI Bce TpeOOBaHMS K HAlMCAHUIO U 3amuTe pedeparta:
o0o3HaueHa npobieMa 1 000CHOBaHA €€ aKTyallbHOCTh, C/I€IaH KPAaTKUil aHAJIN3 Pa3InYHbIX TO-
YeK 3pPEHUs Ha pacCMaTpUBaeMyo Ipo0IeMy U JJIOTMYHO U3J10K€HA COOCTBEHHAs! MO3ULMsL, chop-
MYJIMPOBAHbI BEIBOJIbI, TEMa PACKPHITA ITOJIHOCTHIO, BBIZIEPKAaH 00beM, COOTIOIEHBI TPEOOBAHUS K
BHEIIHEMY O()OPMIIEHHUIO, 1aHbl IPABUIIbHBIC OTBETHI HA JONOJHUTEIbHBIE BOIIPOCHI.
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O1eHKa «XOpoLIo» — OCHOBHbIE TPeOOBaHUS K pedepaTy U €ro 3aluTe BbIIOJIHEHBI, HO
IIPU ATOM JIOIYUIEHBl HEOUEThl. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0’KEHUU MaTepuala;
OTCYTCTBYET JIOTHUECKasl IOCIIEA0BAaTENbHOCTh B CYX/IECHUAX; HE BblIEpKaH o0beM pedepara;
UMEIOTCA YIYIIEHHs B 0OPMIICHUH; Ha JIOTIOJIHUTENbHBIE BOIIPOCHI MPH 3aIUTE 1aHbl HETIOIHBIC
OTBETHI.

O1eHKa «y10BJ1€TBOPHUTEIbHOY» — UMEIOTCS CYIIECTBEHHBIE OTCTYIICHHUS OT TpeOOBaHUN
K pedepupoBaHuio. B yacTHOCTH, TeMa OCBElLIEHA JIMIIb YAaCTUYHO; JOMYIIEHbl (haKTHUYECKHUE
OLIMOKH B COJIEpKaHUU pedepaTa WM MPH OTBETE HA JONOJHHUTEIBHBIE BOIIPOCHI; BO BpeMs 3a-
LIUTHI OTCYTCTBYET BBIBOJ.

OreHKa «Hey10BJIeTBOPUTEIbHO» — TeMa pedepara He pacKpbiTa, 0OHAPYKUBACTCS CY-
IIECTBEHHOE HEITOHUMaHKE IPOOIIEMBI.

Kpurepun nudg¢epenunpoBanHoii oneHku pedepara

Kpurepnu onenku MaxkcuMmanbHasi OlleHKa B bajuax

JIOTHYHOCTH U3JI0KEHUS 3
PackpeiTue Tembl 3
Hcnonp3oBanue mMUAPOKOH HHPOPMAIIMOHHON Oa3bl 3
Hanwune coOCTBEHHBIX BBIBOJOB, OOOOIICHHA, KPUTH- 3
YEeCKOro aHajan3a

Coburo/1eHue npaBuil HUTHPOBAHUS 2
[TpaBUIBHOCTH OhOPMIICHHS 1
Uroro: 15

13-15 6ayoB — OTIMYHO;

10-12 6annoB — XopoIto;

8-9 6ayIoB - YIOBJICTBOPUTEIIHLHO;
0 6ayIOB — HEYIOBJIETBOPUTEIIBLHO.

Kpurtepuu oneHuBaHus npe3eHTanuu

O1eHKa «omauuH0» BHICTABIISAETCS CTYJICHTY, €CIIH:

- IPE3EHTAIs COOTBETCTBYET TEME CaMOCTOSTEIbHOM PabOTHI;

- o(OopMIIEH TUTYJIBHBIH Cali]] ¢ 3aroJ0BKOM (TeMa, LeJH, IJIaH U T.11.);

- chopMyIHpOBaHHAS TEMa SICHO M3JI0KEHA M CTPYKTYPHPOBAHA;

- UCIIOJIb30BaHbl Tpaduueckre n3odpaxenus (pororpaduu, KAPTUHKA U T.I.), COOTBET-
CTBYIOIIHE TEME;

- BBIJIEpP)KaH CTUJIb, LIBETOBAs raMMa, UCIOJIb30BaHa aHUMAIMs, 3BYK; paboTa odopmiieHa
¥ TIPEJJOCTABJICHA B YCTAHOBJICHHBIH CPOK.

O1eHKa «X0pouto» BHICTABIISIETCS CTY/ICHTY, €CIIH:

- TIPE3CHTAINSI COOTBETCTBYET TEME CaMOCTOSTEIBHON paboThl; 0OpMIIEH TUTYIBHBIN
CJIaii/l ¢ 3aTOJIOBKOM (TeMa, 1IeJIH, TUIaH U T.11.);

- chopMyIHpOBaHHAS TEMa SICHO M3JI0KEHA M CTPYKTYPHPOBAHA;

- UCTIONIb30BaHbl Tpaduueckue n3odpaxenus (pororpaduu, KAPTUHKA U T.I.), COOTBET-
CTBYIOIIHE TEME;

- pabota oopMiIeHa U MPeI0CTaBIeHA B YCTAHOBJICHHBIN CPOK.

OueHka «Heyoo6nemeopumenbHo» BEICTaBISETCS CTYICHTY, €ClI paboTa He BHINOIHEHA
WIN COJICPXKUT MaTepHall He IO BOTIPOCY.

Bo Bcex ocTanmpHBIX citydasx paboTa OIIEHUBACTCS Ha «yA0BJIETBOPUTETBHO.

Kpurtepun oneHuBaHus yCTHOTO onpoca
PexomeHanuy 1o OLIEHUBAHUIO YCTHBIX OTBETOB CTYJEHTOB.
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C 1enpro KOHTPOJIS M MOATOTOBKH CTYICHTOB K U3yYCHHIO HOBOW TEMbI BHAYAJIE KaXIOH
MPAKTUYECKOT0 3aHATHS IPEToAaBaTeNIeM IPOBOAUTCS UHAUBHUIYATbHBIN WX GPOHTAIBHBIA yCT-
HBII OTPOC 110 BBITIOJTHEHHBIM 3aJIJaHHSIM TPEAbLIyIIeH TeMbl. KpuTepru OleHKU: — MPaBHILHOCTb
OTBETA IO COACPKAHMIO 3aJaHMsl (YUUTHIBACTCS KOJMYECTBO M XapaKTep OUTMOOK IPH OTBETE);

— TIOJTHOTA U TJIyOMHA OTBETa (YUUTHIBAETCS KOJUYECTBO YCBOCHHBIX (DaKTOB, MOHATHH U
T.IL);

— CO3HATEILHOCTh OTBETA (YYUTHIBACTCS IOHUMAHUE H3JIaraéMOro MaTepuaa);

— JIOTHKA W3JI0KCHHS MaTepralia (YIUTHIBACTCS YMEHUE CTPOUTH IIEJIOCTHBIH, MTOCIeI0Ba-
TEJIbHBIA PaccKas, TPAMOTHO TOJIb30BAThCS CIICIUATLHON TEPMHHOJIOTHEH );

— paIMOHATIFHOCTH MCIIOIH30BAaHHBIX TPHEMOB M CITIOCOOOB PEIICHUS TOCTABJICHHOH yueo-
HOW 3371auu (YYMTHIBACTCSl yMEHHUE UCIIOJIb30BaTh HanOoJiee MPOorpecCUBHbBIE U 3P PEKTUBHBIE CIIO-
COOBI IOCTH)KECHUS 11ETIN );

— CBOECBPEMEHHOCTh U A()()EKTUBHOCThH MCIIOJIB30BAHUS HATJISTHBIX TOCOOUI U TeXHHYE-
CKHX CPEJICTB IIPH OTBETE (YUUTHIBACTCS TPAMOTHO U C IOJIb30M MPUMEHSTh HATJISITHOCTD U JIe-
MOHCTPAIIMOHHBIN OIIBIT IPU YCTHOM OTBETE);

— UCIOJIb30BaHUE JOTOJIHUTEIBHOTO MaTepuaia (00s3aTelIbHOe YCIOBUE);

— palMOHAIBHOCTh MCIOJIb30BaHUSI BPEMEHH, OTBEICHHOIO Ha 3ajaHue (He omolpsercs
3aTSIHYTOCTh BBIIIOJIHCHHUS 3aJ[aHWsI, YCTHOTO OTBETa BO BPEMEHH, C YUCTOM HWHJIWBHIYaTbHBIX
0COOCHHOCTEH CTYICHTOB).

Pa3BepHyTHIN OTBET CTYEHTA JOJDKEH MPEICTABIATE COO0H CBSI3aHHOE, TOTHYSCKH ITOCIIe-
JIOBaTEJILHOE COOOIICHHE Ha 3aJaHHYIO TEMY, ITOKa3bIBaTh €T0 YMEHUE MPUMEHSTh ONPEICIICHUS,
MpaBUJIa B KOHKPETHBIX CITydasX.

O1cHKa «OM.IUYHOY CTABUTCS, €CIIM CTYJICHT TIOJHO M3JIaraeT MaTepuai (0TBe4aeT Ha BO-
poC), TaeT MPABWIBHOE ONpPEACIICHUE OCHOBHBIX MOHSATHI; 00HAPYKHBACT IIOHUMAaHUE MaTePHU-
ana, MOkeT 000CHOBATh CBOM CYXXACHHUSI, IPUMEHHUTH 3HAHUS Ha MPAKTUKE, TPUBECTH HEOOXOIU-
MBbI€ IPUMEPHI HE TOJIBKO M3 YICOHUKA, HO H CAMOCTOSITEIIEHO COCTABIICHHBIC; U3JIaraeT MaTepral
MOCIIEA0BATEIHHO U MPABUIBHO C TOYKU 3pEHUSI HOPM JIUTEPATYPHOTO SI3bIKA.

OreHKa «xopout0» CTaBUTCS, €CIIH CTYICHT JACT OTBET, yIOBJICTBOPSIOIINIA TEM Ke Tpe-
OOBaHUSAM, YTO U JUIS OLEHKU «OTIMYHOY», HO JOMyCKaeT 1—2 omuOKU, KOTOPBIE CaM ke UCTIPaB-
nsieT, v 1-2 HeoueTa B MOCIIEIOBATEIEHOCTH U SI3IKOBOM O(DOPMIICHUH H3JIaracMoro.

OrneHka «yodoeemeopumnebHe» CTABUTCS, €CITU CTYACHT 00HAPYKUBAET 3HAHUE U MTOHH-
MaHUE OCHOBHBIX IMOJIOXKCHHUI JaHHOW TEMBI, HO M3JIaraeT MaTepuall HEMoJHO U JIOMyCKaeT He-
TOYHOCTH B OMPEJIEIICHUU MOHATHI Wi GOPMYTUPOBKE MPABUIT; HE YMEET JOCTATOYHO TTYOOKO
1 JIOKa3aTeJIbHO 000CHOBATH CBOM CYXKJICHUS M TPUBECTH CBOM IMPUMEPHI; H3JIaracT MaTepHuas He-
MOCIIEA0BATENBHO U IOMYCKAET OMUOKHU B S36IKOBOM O(OPMIICHUH U3JIaraeMoro.

OneHka «Heydoe1emeopumenbHo) CTaBUTCS, €CIU CTYIACHT OOHApYXUBaeT HE3HAHUE
OOJIBIIICH YACTH COOTBETCTBYIOIIETO BOIIPOCA, JIONyCKAaeT ONTHOKHU B (GOPMYITHPOBKE ONIPE ICIICHHAN
U TIPaBUJI, UCKAKAIOIIME UX CMBICH, OECIOPS0YHO U HEYBEPEHHO m3iaraeT marepuai. OmeHka
«2» OTMeYaeT Takue HEeJAOCTATKH B MTOJATOTOBKE, KOTOPBIC SBIISIOTCS CEPhE3HBIM MPEIATCTBUEM K
YCTIEITHOMY OBJIAJICHUIO TTOCTEAYIOIIIM MaTePHAIIOM.

Kpurtepuu onieHuBaHus pe3yJibTaTOB KOHTPOJBHBIX PadoT

KonTpospHas paboTa NpoBOANTCS B MUCBMEHHOH (opMe.

OrneHka «OTJIMYHO» BBICTABIISETCS, €CIIU CTY/ACHT BBINOJIHUI paboTy 6€3 oIrOoK 1 HeJ0-
YeTOB, JOMYCTHII HE 0oJiee OTHOTO HEA0YEeTa.

O1eHKa «XOPOII0», €CITH CTYACHT BBITOJHWI paboTy MOJTHOCTBIO, HO JIOMYCTHIJI B HEH HE
Ooree ogHOM HErpyOOii OIMMOKH U OJTHOTO HEJ0UeTa, WU He OoJiee IBYX HEJOUYETOB.

O1eHKa «yI0BJIETBOPUTENBHO», €CIIH CTYJIEHT MPABHIILHO BBHITIOJHHUI HE MEHEe TOJI0-
BUHBI paOOThI MM JOMYCTHI He Ooyiee ABYX IpyObIX OmHMOOK, Wiu He Oosiee OJHOM rpyOoit u
OJIHOW HETpyOO# OMMOKH M OJTHOTO HEIOYETa, UK He 00Jiee IBYX-TPEX HETPYOBbIX OIMTUOOK, HIIH
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OJIHOI HerpyOOi OIIMOKYU U TPEX HEAOUYETOB, WIIU ITPU OTCYTCTBUU OLUIMOOK, HO TP HAJTUYUU Ye-
THIPEX-MATH HEJA0YETOB, TUNIOXO 3HAET TEKCT MTPOU3BEICHUS, JOMYCKACT UCKaKEeHUE (PaKTOB.

OrneHka «Hey/10BJIeTBOPUTEIBLHO», €CIIH CTYACHT JI0IMYCTUI YUCIIO OIIUOOK U HEJJOYETOB,
MPEBOCXOIAIIEE HOPMY, IIPU KOTOPOI MOKET OBITh BBICTABIICHA OLICHKA «3», WM €CJIU MPABUIIBHO
BBITIOJIHIII MEHEE MOJIOBUHBI paOOTHI.

Kpurtepun ouennBanus Ja60opaTopHbIX padoT

«5» (OTIMYHO): BBINOJHEHBI BCE 3aJaHUsl JabopaTopHOil padoThl, CTYIACHT YETKO U 0e3
OIMOOK OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpOILI0): BBHIITOJIHEHBI BCE 3aJaHUs J1a0OpaTOPHOM pabOThI; CTYIEHT OTBETUII HA BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (YAOBIETBOPUTENIBLHO): BBIIOJIHEHBI BCE 3ajaHus JIabopaTOpHOU paboThI ¢ 3aMeYaHH-
SIMH; CTYJICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSIMHU.

«2» (He 3a4TeHO0): CTYJIEHT HEe BBIMOJIHWI WM BBIMOJHUI HEMPABHILHO 33aaHus Jabopa-
TOPHOW PabOTHI; CTYACHT OTBETHJI Ha KOHTPOJBHBIE BOMPOCH! C OIIMOKAMH WJIM HE OTBETHUJI Ha
KOHTPOJIbHBIE BOTIPOCHI.

Kpurepuu onieHuBanus Ha 3a4ere

CryneHTsl 00513aHbBI CAATh 3a4ET B COOTBETCTBHUH C PACIIMCAHUEM U YYCOHBIM IIJIaHOM. 3a-
YeT MO JUCIHUILIMHE MPECIeayeT 1IeJIb OLIEHUTh PadoTy CTY/AEHTa 3a KypcC, IOJTy4YeHHE TeopeTHie-
CKHX 3HAHUH, UX IPOYHOCTH, Pa3BUTHE TBOPUYECKOTO MBIIIUICHHS, TPUOOPETEHHE HABBIKOB CaAMO-
CTOATEIbHOM pabOThl, YMEHUE MIPUMEHSATD MMOTYYCHHbBIC 3HAHUS IJIS1 PEIICHUS MPAKTUYECKHX 3a-
nad. DopMa MpoBeICHUS 3a4eTa; YCTHO WIIM MMCHbMEHHO YCTaHABIUBACTCS PEIICHUEM Kadeaphl.
Pesynbrar caauum 3a4eta 3aHOCUTHCS MPEIO/IaBaTEIeM B 3aUETHYIO KHIDKKY.

IIpu oneHKe YYUTBHIBAIOTCA CieAYIOIME KaUYeCTBEHHbIE M0KA3aTe/ I OTBETOB:

° r1youHa (COOTBETCTBHE U3yYEHHBIM TEOPETHUECKUM 0000IIECHUSAM); IIIUPOTA;
° OCO3HAHHOCThH (COOTBETCTBHE TPEOYEMBbIM B MTPOrpaMMe YMEHHSIM MPUMEHSTH T0-
JTy4eHHYI0 HH(popMaluio);
° MOJTHOTA (COOTBETCTBUE 00BEMY MPOTPaAMMBbI);
° YHCIIO U XapaKTep OIINOOK.
3aver

OneHKN «3a4TeHO0» 3acIyXUBAeT CTYACHT, OOHapYXUBIIMM 3HAHHME OCHOBHOIO IPO-
rPaMMHOTO MaTepuasna B 00bEMe, HeOOXO0AUMOM I AajbHeen ya€0nl 1 mpecTosmei padboTsl
110 PO eCCUU, CIIPABIISIOIINICS C BBIMOJIHEHUEM 3a/1aHUi, TPElyCMOTPEHHBIX POrpaMMO, 3Ha-
KOMBIM C OCHOBHOM JIUTEPATYpOM, pEKOMEHI0BAHHOW MporpaMmmMmoii. Kak mpaBuio, omeHka «3a-
YTEHO) BBICTABISAETCA CTYyACHTaM, TIONyCTUBIIMM IOTPEIIHOCTH HENIPUHIUITAAIBHOTO XapaKkTepa
B OTBETE HA U IIPY BBIIIOJHEHUH 331aHUM;

OrneHKa «He 3a4TeHO0» BbICTABIISETCS CTYIEHTY, 0OHApyKUBILIEMY MPOOEIbl B 3HAHUAX OC-
HOBHOT'O TIPOrPaMMHOTO MaTepuaia, JOMyCTUBIIEMY MPUHIIUIIAATBHBIE OIIHOKH B BBIMIOJHEHUN
MPEyCMOTPEHHBIX MPOrpaMMON 3a1annil. Kak mpaBuiio, OLIEHKA «HE 3a4T€HO0» CTaBUTCA CTYIECH-
TaM, KOTOPbIE HE MOTYT MPOJIOJKUTE O0yYEeHUE WITH TPUCTYIUTH K TPO(ecCHOHATBLHOM 1S TeNb-
HOCTH 10 OKOHYAaHUU By3a 0€3 T0OMOJHUTENbHBIX 3aHATUN IO COOTBETCTBYIOIIEH JUCIMUILIUHE.

OueHouHbIE CPECTBA AJI1 UHBATUIOB U JIML C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3710pPO-
Bbsl BBIOMPAIOTCS C YIETOM UX WHIUBUAYAIbHBIX ICUXO(PU3NUIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBATIUIAM | JIUIIaM C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 370POBbSI
IIPEAOCTABIIAETCS TONOJHATEIBHOE BPEMS JJIs IOArOTOBKH OTBETA HA DK3aMEHE;

— MPU MPOBEICHUU MPOIETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUs MHBAIUOB U JIUII C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3J0POBBS MPELYyCMATPUBAETCS MCIIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIAYATHHBIMA OCOOCHHOCTSIMU,
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— TIpH HEOOXOIUMOCTH JJIsl 00YYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
U WHBAIMJOB IpOIEypa OLIEHUBAHUS PE3YyIbTaTOB OOYUYCHHS MO JUCIUILIMHE MOXET IpPOBO-
JITHCS] B HECKOJIBKO JTAIlOB.

[Tponetypa olieHUBaHMS pe3yIbTaTOB 00yUEHHS MHBAJIUIOB U JIUII C OTPAaHUYCHHBIMU BO3-
MOYKHOCTSIMH 37I0pOBbsI 110 AUCIHUILIHHE (MOYJIIO) IIpelyCMaTpUBaeT Ipe1oCcTaBIeHHEe HH(pOpMa-
M B hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3/I0POBbSI U BOCIIPUATHS HHPOPMAITUH:

JInst L ¢ HapyHIICHUSIMH 3PEHUST:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEILHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00y-
YAIOIINXCAL.

5 [lepeueHs yueOHOIi TUTEPATYPHI, HHPOPMAIMOHHBIX PECYPCOB M T€XHOJIOTHil
5.1 YueOnas qureparypa

1 Bonko B.A. TeopeTudeckrie 0CHOBBI OXpaHbl okpy»Katomieil cpeasl. 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 Mynnep M. Beenenne B MeMOpaHHyt0 TexHOnoru0. M.: Mup, 1999.

4 [Tauypun, I'.B. Dxonoruueckas orieHKa BO30OHOBIISIEMBIX UCTOUHUKOB YHEPTUU

[DnexTpoHHBIH pecypc]: yue6Hoe mocobue / I'.B. Tlauypun, E.H. Cocauna, O.B. Macneesa, E.B.
KprokoB. — Dnektpon. nan. — Cankrt-IlerepOypr: Jlanb, 2017. — 236 c. — Pexum gocryna:
https://e.lanbook.com/book/93003.

5.2 Ilepuoguyeckasi JuTepaTrypa

1. Basel nanueix kommnanun «Mct Brero» http://dlib.eastview.com

2. Onekrponnas oudarnoreka GREBENNIKON.RU https://grebennikon.ru/
3. Kypnan «MemOpaHbl 1 MeMOpaHHBIE TEXHOIOTHI

4. Kypnann «Dduznueckass XUMHS»

5.3 UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NpodeccuoHaIbHbIe 0a3bl aH-
HbIX U HHGOPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI

J1IeKTPOHHO-0ubIMoTeuHbIe cucTtemMsbl (IBC):

1 DBC «FOPAWT» https://urait.ru/

2 ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3 OBC «BOOK .ruy» https://www.book.ru

4 OBC «ZNANIUM.COM» www.znanium.com

5 OBC «JIAHBb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:

1 Scopus http://www.scopus.com/

2 ScienceDirect https://www.sciencedirect.com/

3 Kypnanst nuznarensctea Wiley https://onlinelibrary.wiley.com/

4 Hayunas snextponnas 6udaunoreka (HOB) http://www.elibrary.ru/
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5 [ToTHOTEKCTOBBIC apXUBBI BEAYIIMX 3alaJHbIX HAYYHBIX XXYpHAJIOB Ha Poccuii-
ckoii mardopme Hayunsix xypHaoB HOMKOH http://archive.neicon.ru

6 HannonaneHas siekTpoHHas OMOMMOTEKa (JOCTYH K DJIEKTPOHHOW OMOIMOTEKE
nuccepraumnii Poceuiickoit rocynapcreennoit ouonuoreku (PI'B) _https://rusneb.ru/

7 [Mpesunenrckas 6ubanoreka um. b.H. Ensruna https://www.prlib.ru/

8 baza pmannpix CSD KemOpuKCKOTO IEHTpa KpUCTAUIOrpapUyuecKuX JaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

11 Nature Journals: https://www.nature.com/

12 Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13 Springer Materials: http://materials.springer.com/

14 Nano Database: https://nano.nature.com/

15 Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16 "Jlektopuym TB" http://www.lektorium.tv/

17 YuuBepcuterckas nnpopmarronnas cucrema POCCHUS http://uisrussia.msu.ru

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI
KoncyabTanT Ilnioc - cripaBouHas mpaBoBasi cUCTeMa (JIOCTYII 10 JIOKAJIbHOM CETH C KOM-
MBIOTEPOB OUOIMOTEKH )

Pecypcsl cB0OG0AHOTO JOCTYNA:

1 KubGepJlenunka http://cyberleninka.ru/;

2 AMepHKaHCKas aTeHTHas 0a3a naHHbIx http://www.uspto.gov/patft/

3 MunucTepcTBO HaykKd U Bblcumiero oOpaszoBanusi Poccuiickoit ®enepaunn
https://www.minobrnauki.gov.ru/;

4 denepanbublil moptan "Poccuiickoe odpazosanue” http://www.edu.ru/;

5 Nudopmannonnas cucrema "EnuHoe okHO jocTymna K oOpa3oBaTelbHBIM Pecyp-
cam" http://window.edu.ru/;

6 Enunas xomnekiust 1mudpoBbIX oOpasoBarenbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7 Cayx0a TeMaTHYECKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

8 CroBapu u suHimknoneauu http://dic.academic.ruf/;

9 O6pasoBarenbHblil mopran "Yue6a" http://www.ucheba.com/;

10 3akoHorpoekT "O6 oOpa3oBanuu B Poccuiickoit @enepanuu. Bonpockl u 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIC JJICKTPOHHBIC OOpa3oBaTebHble M HMH(POPMAIMOHHBIE PeCypChI

KyoI'Y:

1 ONEeKTPOHHBIN Karajaor Hayunoit 6ubnuoTexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2 OneKTpoHHas 6ubnmoreka TPYZAOB YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3 Cpena MOAyJIbHOTO TuHaMHU4eckoro ooydenus http://moodle.kubsu.ru

4 baza y4eOHBIX TIaHOB, y4eOHO-METOIUYECKUX KOMIUIEKCOB, IMMyOJIUKAIMNA U KOH-
depennmii http://infoneeds.kubsu.ru/

5 bubnuorexa nHGOpMaMOHHBIX pecypcoB Kadeapbl HHPOPMAIMOHHBIX 00pa3oBa-
TEJIbHBIX TexHosorui http://mschool.kubsu.ru;

6 DrexkTpoHHbIH apxuB gokymeHToB KyoI'Y _http://docspace.kubsu.ru/
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7 DJeKTpOoHHBIE 00pa30BaTeIbHBIC PECYPChl Kadenapbl HHPOPMAIMOHHBIX CHUCTEM H
TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metoaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 MeToauyeckue yKazaHus I 00y4alOIMXCHA M0 OCBOEHH IO JUCIIHIIJIMHBI (MOTYJIs1)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TMPEAIojaraeT akTHUBHOE, TBOPYECKOE YydacTue
CTYJICHTA ITyTeM ILJIAHOMEPHOM, TOBCEIHEBHOM pabOTHI.

OO0uue pekomMmeHaanun

W3ydyenne AUCUMILTUHBI CI€yeT HAUMHATH C MPOpaboTKU pabouel mporpaMMmel, ocodboe
BHUMAaHUe, yAelss LeJsIM U 3aJ1a4aM, CTPYKTYpPE U COAEPKAHUIO Kypca.

NmeeTcs 3neKTpoHHAs BEPCHS JICKIMIA MO TAHHOW JUCIUILINHE.

OcHoBHOW (hopMoii 00y4eHHS CTYAEHTOB SBJSIETCS CaMOCTOsITeNbHas pabora Hal
yueOHbIM MaTepuanoM. [Iporecc nuzydenus JUCUUILTUHBL “MeMOpaHHbIe TEXHOJIOTHH B PELICHUH
HKOJIOTMYECKUX NMPOOIEM”™ COCTOUT U3 CIETYIOIINX 3TAIOB!

1. IlpopaboTka TEOPETUYECKOTO MaTepHala IO PEKOMEHIOBAaHHOMY YYEOHUKY U
KOHCIIEKTaM JIEKLIUH, MNpPEeJOCTaBICHHbIX IPENOoJaBaTeieM B JJIEKTPOHHOM BHae. B ciyuae
HEJOCTYIMHOCTH JAHHOTO TMOCOOUsT HEOOXOAMMO OOpaTHTbCS K CIHCKY JIMTEPaTyphl,
IIPUBEICHHOTO B pabouyeil mporpaMMe AUCHUIUIMHBL “‘MeMOpaHHBbIE TEXHOJOTMU B PEILICHUU
9KOJIOTUYECKHX MPpobIem”.

2. BolnosiHeHUE CaMOCTOSTEIbHBIX padoT.

3. IloaroroBka U mpeacTaBiICHHE MEpe] OAHOKYPCHHKAMH MPE3CHTAlUMi Ha 3aJaHHYIO
TEMY.

4. Cnauu 3a4eTa B yCTHOM HJIM TUCbMEHHOHN (hopMe (110 yCMOTPEHUIO MPpernojaBaTeis).

C 1enpro KOHTPOJIS U MOATOTOBKM CTY/AEHTOB K U3YUEHHUIO HOBOUM TEMbl BHaUasle Kaxa0i
NPaKTUYECKOI0 3aHATHUS IpenojaBaTesaeM IPOBOJUTCS MHINBHU Ty bHbIN WIN (PPOHTAIBHBINA yCT-
HBII OIIPOC MO BBITOJIHEHHBIM 33JaHUSIM IIpeIblyIel TeMbl. Kputepun oneHKu: — IpaBUIbHOCTD
OTBETA 110 CO/ICPIKAHUIO 3a/1aHuUs (YUUTBIBAETCS KOJIMUYECTBO U XapaKTep OLUIMOOK MPH OTBETE);

— MOJIHOTa M TJyOMHa OTBeTa (YyYUTHIBAETCS KOJIMYECTBO YCBOCHHBIX (DaKTOB,
MOHATUH U T.11.);

— CO3HATEJIbHOCTh OTBETA (YUYUTHIBACTCSA MOHMMAaHKE U3JIaraéMOro MaTepuana);

— JOTHKa HW3JIOKEHMs MaTepuana (yYUTHIBAETCd YMEHHE CTPOUTH LEIOCTHBIMH,
NocJieI0BaTeNbHbIN paccKa3, PAaMOTHO I0JIb30BATHCS CIIEUAIBHON TEPMUHOJIOTHEN );

— PaLMOHATIBHOCTD UCIOIB30BAHHBIX MPUEMOB U CITIOCOOOB PEIIEHUs TOCTaBIECHHON
yueOHOM 3a1auu (YUUTBIBAETCS YMEHHE UCIOIb30BaTh Hanbosiee nporpeccuBHble U 3 (HEeKTUBHBIE
CHOCOOBI JOCTHKEHUS LIENHN);

- CBOEBPEMEHHOCTh U 3(PPEKTUBHOCTh HCIOJIB30BAHUS HATVISIIHBIX TIOCOOWN W
TEXHUUYECKUX CPEICTB IIPU OTBETE (YUUTHIBAETCSI TPAMOTHO U € MOJIb301 MPUMEHSTh HATIAJHOCTh
U IEMOHCTPALMOHHBIHN OIBIT IPH YCTHOM OTBETE);

— UCIIOJIb30BaHUE JIOTIOJIHUTEIHLHOTO MaTepraia (00s3aTelIbHOE YCIOBUE);

— paloOHaIbHOCTh HCIOJNB30BaHMUSI BPEMEHHM, OTBEJIEHHOrO Ha 3agaHue (He
0J100psieTcsl 3aTSAHYTOCTh BBIIOJHEHUS 33/JaHUs, YCTHOIO OTBETa BO BPEMEHH, C YYETOM
WHIUBUTYAIbHBIX OCOOCHHOCTEH CTYJCHTOB).

Pa3zBepHyTBIf OTBET CTyJAEHTa MIOJDKEH IPEACTaBIATh COOOM CBSI3aHHOE, JIOTHUYECKH
MOCIeI0BAaTeNbHOE COOOIEHHE Ha 3aJaHHYI0 TeMy, IOKa3blBaThb €ro yMEHHE NPHUMEHSTh
OIpezeNIeHus, PaBUjla B KOHKPETHBIX CIIydasix.

Pedepar npencrasisier coboil KpaTkoe U3JI0KEHUE COJEpKaHUs HAYYHbIX TPYIOB, JTUTE-
patypsl o onpezieeHHON HayyHoi Teme. O0beM pedepara moxer nocturats 20-30 cTp.; Bpems,
OTBOJMMOE Ha €ro MOJroTOBKY — OT 2 Heaenb A0 Mecsna. [loaroroska pedepara noapaymeBaer
CaMOCTOSITEJIbHOE U3YYeHUE CTYACHTOM HECKOJbKUX (He MeHee 10) nurepaTypHbIX HCTOYHUKOB
(MoHOTpaduii, HAyYHBIX CTaTeH U T.J.) TIO ONMPEAEIEHHON TeMe, HE pacCMaTpUBaeMOU MOIpoOHO
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Ha JIEKLIMHU, CUCTEMaTHU3alluI0 MaTepuana U KpaTkoe ero usnoxkenue. Llens Hanucanus pedepara
— MPUBHUTHUE CTYACHTY HABBIKOB KPATKOT'O U JJAKOHWYHOTO MPEJCTABICHUS COOpAaHHBIX MaTepHa-
JI0B 1 ()aKTOB B COOTBETCTBUHU C TPEOOBAHUSIMH, NIPEIBABIAEMBIMU K HAYYHBIM OTYETaM, 0030pam
U CTaTbhsIM.

PaboTa 1omKHa COCTOATh U3 CIEAYIOIUX YacTeil:

- BBEJICHUE,

- OCHOBHasl 4acThb (MOXKET BKJIKOYaTh 2—4 IJI1aBbl)

- 3aKJII0YEHHUE,

- CIIUCOK UCIOJIb30BaHHBIX MICTOYHHKOB,

- IPUJIOKEHMUSL.

Bo BBeneHMM 000CHOBBIBAETCS AKTYaJIbHOCTh BBIOPAHHON TE€MBbI Ul UCCIIEI0BaHUs, Xa-
paKTepu3yeTcsl €€ HaydHOEe M MPAKTUYECKOE 3HAUEHUE ISl Pa3BUTHUSI COBPEMEHHOI'O IPOU3BO/-
CTBa, GOPMHUPYIOTCS 1IEJU U 337a4l KOHTPOJIBHON paboThl, ONpeaessieTcss 00beKT, IPeIMeT U Me-
TOJIBI MICCIICIOBAHUS, UCTOYHUKH WH(POPMALUU JUI BBITOTHEHHUS padoThl. [IpuMepHbIii 00beM
BBeZICHUS — 1-2 cTpaHuUIbl MAITMHOIMUCHOIO TEKCTA.

OcHoBHast YaCTh pabOThI BBIIIOJIHAETCS HA OCHOBE U3YUEHUSI UMEIOLIEICS OTeYECTBEHHOMN
U 3apyO0eXKHON HayYHOW M CHEIHaTbHOM SKOHOMHUYECKOH JIUTEepaTyphl MO HCCIEeIyeMON Mpo-
OJyieMe, 3aKOHO/IaTENIbHBIX U HOPMAaTUBHBIX MaTepuanoB. OCHOBHOE BHUMaHUE B IJIaBE JOKHO
OBbITh yJIEJIEHO KPUTHYECKOMY 0030pY CYLIECTBYIOLIMX TOUEK 3PEHUS 110 IIPEAMETY HCCIIeI0BaHUs
1 000CHOBAHHOM apryMeHTaluu cOOCTBEHHOM MO3UIIMU U B3IJIAI0B aBTOpa pabOThl HA pPeLIEHUE
npobaemsl. TeopeTuyeckue 1noyiokeHusi, chopMyIUpOBaHHbIE B IJ1aBE, JOJKHBI CTaTh UCXOIHOU
Hay4YHOU 0a30# IS BHIMOJTHEHUS TTOCIIECYIONINX IJ1aB Pa0OTHI.

Jlis HOAroTOBKU pedepara JOIKHBI UCTIONIB30BaThCS TOJIBKO CIIELUANIbHBIE PEJIEBAHTHBIE
uctouHuku. Kpome pedeparos, TemaTnka KOTOPBIX CBsI3aHA C IMHAMUKON KaKUX-JIMOO SIBJICHUN
32 MHOTHE TO/Ibl, JINOO UCTOPUYECKOTO Pa3BUTHsI HAYUHBIX B3IJISI0B Ha KaKyr0-Tu0o mpobiemy,
clelyeT UCIO0JIb30BaTh HCTOYHUKH 3a epuoA He 6oiee 10 mer.

ITpumepHsIit 06beM — 15-20 cTpaHUIl MAITMHOTUCHOTO TEKCTA.

B 3axmroueHnn oTpakaroTcss OCHOBHBIE PE3YJIbTaThl BBHIIOJHEHHONW paOOoThI, BaKHEHIINE
BBIBO/JIbI, 1 PEKOMEHIALINH, U NIPEAJIOKEHHUS 10 UX IPAKTUYECKOMY UCITI0JIb30BaHUIO. [ [puMepHbIii
00BEeM 3aKITIOYCHUS — 2—3 CTPaHUIIBl MAITMHOIMCHOTO TEKCTA.

B npuiojxeHusIX momMenarTes o He0OX0JUMOCTH MILUTIOCTPUPOBAHHBIE MaTepUAIIbI, UMe-
IOLIME BCIIOMOTaTeNIbHOE 3HAUCHUE (TaONUIIbI, CXEMBI, IHarpaMMBbl U T.I1.), a TaKXKe MaTepuaibl
110 UCIIOJIB30BAHUIO PE3YJIBTATOB MCCIEAOBAHNN C MOMOIIBIO BBIYMCIUTEIBHON TEXHUKHU (Qlro-
PUTMBI U IPOrPaMMBbl Pacu€TOB U PEIIEHUsI KOHKPETHBIX 3a1a4 U T.1.).

3anaHue o MOAroToBKe pedepara cTyI€HTOM BbIIaeTCs MpernojaBareiaeM HHIUBUAYaTbHO,
HO TaK)Xe€ MOKET OBbITh MHUIUMPOBAHO CAMUM CTYJIEHTOM.

[Ipe3enTanuu Ha 3aJaHHYIO TEMY BBIMIOJIHAIOTCS B Iporpamme Power Point. OHa nomkHa
cocToATh W3 5-8 cnailloB M cojepkaTb OCHOBHBIE OIpeneNeHus, (akTudeckui
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIbI U CIIUCOK MCIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan i cooOIIeHUs HEoOXOAMMO HCKaTh B KHHUIaxX, JKypHalax W HHTEpHET-
HMCTOYHHKAX, OMyOJUKOBAaHHBIX B MOCJIEIHHE 3 TOA.

JlokJaz, COnpoOBOKIAIOLINI MPE3EHTAMH, JOJKEH 3aHUMAaTh 7-10 MUHYT.

W npoknmag, W mOpe3eHTaMM MpeIBapUTENbHO MPUCHIIAIOTCS MPEnojiaBaTeiio 1o
AIIEKTPOHHOM NIOYTE HA IIPOBEPKY.

CamocrosiTenbHble paOOThl BBHIOIHSAIOTCA KaX/IbIM CTYACHTOM Ha OTAEIbHBIX JHMCTKAaXx.
He nomyckaercs wucnoib3oBaHME JIOOBIX CpPEACTB KOMMYHHKAIMM (HOYTOYKHM, MOOWJIbHBIE
TeeQOHBI C BHIXOJOM B HHTEPHET U TIp.

JIaGopatopHasi paboTa BBINOJHSAETCS CTYAEHTOM B COCTaBE T'PYIMIbI, MOATPYMIIBI WIN
WHIVBUAYaJIbHO. Bce BBIYMCIIEHUS JKENaTeabHO MPOBOAWUTH BO Bpems 3aHatus. llpnm
HEI0CTaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBIIIOJHATH B YaChl CAMOCTOATEIBHOM padoThI ¢
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00s13aTeNIbHBIM MMpEACTABICHUEM PE3YJIBTATOB IIPEIIOAABATC/II0 HA MOCICAYIOIIUX 3aHATUAX HUIIN

KOHCYJIbTallUAX.

O(bOpMJ'IeHI/IC OTYCTOB OOJIKHO ITPOBOAUTECA IMOCJIIC OKOHYAaHHA pa6OTBI. ,HJ'I?I IIOATrOTOBKH
K 3aluTe OTYCTa CJICAYCT MNPOAHAJIU3HUPOBATHL PE3YJIbTAThl, COIIOCTABUTbL HUX C H3BCCTHBIMH

TCOPCTUUCCKUMU IIOJIOKCHUAMU  HJIU

CIIpaBOYHbIMHU  JTdHHBIMU,

0000IIUTh  PE3yJabTATHI

UCCIIEIOBaHMI B BUJIE€ BHIBOJIOB 0 paboTe, MOArOTOBUTH OTBETHI Ha BOIpockl. [locie 3aBepiieHus
BBINOJIHEHUS Ta0OPAaTOPHBIX PA0OT MPOU3BOJAUTCS UX 3aIINTA.

JlomyckaeTcsl HCIOJIb30BaHHE pabounx TeTpajeil, B KOTOPBIX 3aKOHCIIEKTHPOBAHBI
HauOoJyiee BaKHbIE C TOYKM 3PEHUS KaXJOr0 M3 CTYAEHTOB MOMEHTBI, BbIIEICHHBIE IPU
CaMOCTOSITENIbHON TPOPAa0OTKE KAXKIOU U3 TEM.

B ocBoeHMM IHCHUIUIMHBI MHBAIUAAMM U JIMUAMHM C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsi OOJIBIIIOE 3HAYCHUE WMEET WHAWBUJyalbHas ydeOHas pabora (KOHCYJbTAI[MH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

WupuBuyanbHble KOHCYJIBTAUU IO MPEIMETY SBISIFOTCS BaKHBIM (DaKTOPOM, CHOCO0-
CTBYIOUIMM MHJUBUAYaAIU3alUN O0yYEHUsI U YCTAHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa MEXIY
npenojaBaTesieM U 00y4arolMMCs HHBAJIUAOM WIH JIMLIOM C OTPaHUYEHHBIMH BO3MOXHOCTSMU

300POBbA.

7 MaTepuajbHO-TeXHUYECKOe o0ecrevyeHue Mo JUCUUIInHe (MO1YJII0)

HaunmMeHoBaHMe crienMalbHBIX I10-
MEIICHUH

OCHAIIEHHOCTh CIIEIHAIbHBIX ITOMEIIIE-
HUH

HepequL JIMOCH3UOHHOT'O IPO-
T'paMMHOI'O obecrieyeHus

VYueOHble ayUTOPHU ISl TPOBE/IE-
HUSI 3aHSATHN JICKIIMOHHOTO THIIA
(aym. 425¢)

Meobenb: yaebnas mebenb
TexHUYeCKUe CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHbIe ayTUTOPHU IS IPOBEIe-
HUSl 3aHATUH CEMMHApPCKOTO THIIA,
CPYNIOBBIX W WHAWBHUIYaJIbHBIX
KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS
U IPOMEXKYTOYHOMU aTTecTanuu (ay
332c¢, 328c, 334c, 416¢)

Meobenb: yuebHas mebenb
TexHUYEeCKUEe CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHble ayIUTOPUU JIJISl POBEE-
HuUs 1abopatopHbIX pabot. Jlabopa-

TOpUSL OPTaHWYECKON XMMHUH (ayA.
328C, 334C)

MebGenb: yueOHas Mebelb

TexHuueckue cpencTBa 00yueHHs:
HepeHOCHOe MYJIbTUMEINitHOe 000pyno-
BaHHE (HOYTOYK, IPOEKTOP)
ObopynoBanue:

1. VuebHas mabopaTopus KOJUIOWIHON
xumud (ayz. 328c¢ koprr. C, r. KpacHonap,
yi. CraBporonbckas, 149).
Ckanupytomuii cnekrpogdoromerp Leki
SS2109UV; Cnexrpodoro-metp Leki
SS2107;  Mukpockom  ONTHYECKHMA
Altami; Kongykrometp «9xc-niept-002»;
Becnr ananutnueckue «Adventures Proy;
Typobumumerp Hann;  Buckoszumerp
Brookfield; Buckozumerp KamnIsIpHBIN
BITXK-2; Becol na-GopatopHble; Becsl
TOPCHUOHHBIE; Memanka ¢ IOJOrPEeBOM
«lka C-MAB HS7»; llleiikep 1aboparop-
ueiii LS110; pH-merp Hanna Hi2211;
Mynbti-MeTp; McTOYHUK MUCTaHus I10-
CTOSIHHOTO TOKa CTaOMJIM3MPOBaHHBIN
Bb5-49; KonaykToMeTp TOPTaTUBHBIN
Hanna HI 9033; Hacoc mepucranbTuue-
CKMIl MHOTrOKaHajbHbIN; Hacoc mnepu-
CTAJIbTHYECKUH oaHOoKaHaubHEIH LS 301;
Mynasturect UITTT-101-1.

Microsoft Windows;
Microsoft Office
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2. VYueOHas nabopatopusi Quznueckon
xumun (ayn. 334c, r. KpacHomap, yim.
CraBpomnosnbckas, 149).

OcHamena HEOOXOIUMBIM J1aboparop-
HBIM 000PYIOBaHUEM:

Tepmoctat; BoasHast OaHS; MOHOMEDHI;
BOJOCTPYMHBIM BaKyyMHBIM Hacoc; Te€X-
HUYECKHE BECHI; AHAJIMTHYECKHE BECHI;
KOHIYKTOMETPHUYECKNE SICHKN U H3-
MEpEHHSI INEKTPOIPOBOAHOCTH PACTBO-
poB; u3MepuTenu nmmuTanca E7-21.

VuebHbIe ayIUTOPUH UL KypCo-
BOr0 MPOCKTUPOBaHUS (BBIMOJIHE-
HUsSI KYPCOBBIX padoT)

Kypcoast padoTa He npeycMOTpeHa y4eOHbIM TUIaHOM.

Jliist caMoCTOSITeIbHOM paboThl 00YYAOIIMXCS IPEIyCMOTPEHBI TOMEIICHHS, YKOMILIEK-
TOBAHHBIC CHCHHaJII/I3Hp0BaHHOﬁ Me6€JIBIO, OCHAIIICHHBIC KOMHBIOTepHOI;'I TEXHUKOU C BO3MOKHO-
CTBIO MOAKIIIOUCHHS K ceTH «MHTepHeT» u 00ecreyeHneM JI0CTyIa B AJICKTPOHHYIO HH(pOpMaIu-
OHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

HanmeHoBaHHe NOMEIICHMI JJ1s
CaMOCTOSTEIILHOU paboThl 00yYaro-
IIAXCS

OcHaleHHOCTb TTOMEILEHUH I caMo-
CTOSITENBHON paboThl 00YUYaArOIIUXCSE

IlepeueHb NTULIEH3MOHHOTO NPO-
rpaMMHOT0 00eCIICUeHUS

TTomemieHue a1t caMOCTOSATEILHOM
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HaygHoii OMOIHOTEKN)

Meobenp: yuebHas mebenb

KoMruiektT — crenuanu3upoBaHHOW — Me-
0eH: KOMIBIOTEPHBIE CTOJIBI
Oo6opynoBaHue: KOMIIbIOTEPHAS TEXHUKA
C MOJKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHOU ceTr «VIHTepHET» U
JIOCTYIIOM B 3JIGKTPOHHYIO MH(OpMaIu-
OHHO-00pPa30BaTENbHYIO Cpeay 00paso-
BaTEJIbHON OpraHu3aIiu, BeO-KaMephl,
KOMMYHHKAITHOHHOE obopynoBanue,
obecrneunBaroniee J0CTyM K CETH UHTEP-
HeT (IPOBOJIHOE COEAMHEHHE U Oecrpo-
BOJIHOE coeinHeHue 1o TexHonorun Wi-
Fi)

Microsoft Windows;
Microsoft Office

TTomemieHue i1t caMOCTOSATEIHLHOM
paboThI oOydJatonxcs (ayn.
ayn. 400c, 431c¢)

Meobenb: yuebHas MebOenb

Kommrekr crnenuanu3upoBaHHOH — Me-
0eM: KOMIIBIOTEPHBIE CTOJIBI
OO0opyznoBaHue: KOMIIBIOTEPHAs TEXHUKA
C TOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHMKAIIMOHHOU cetu «VHTEpHET» 1
JOCTYTIOM B 3JIEKTPOHHYIO HH(pOpMAaIH-
OHHO-00pPa30BaTENBHYIO Cpeny o00paso-
BaTENIFHOW OpraHM3alluy, BeO-KaMepsl,
KOMMYHHUKAITUOHHOE obopynoBanue,
obecrieunBaroliee JOCTYI K CETH HHTEp-
HeT (IIPOBOJHOE COeMHEHHEe U Oecrpo-
BOJHOE coeiMHeHue 1o TexHosiorun Wi-
Fi)

Microsoft Windows;
Microsoft Office
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