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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 TEXHOJIOTHIA B PEIICHUH IKOJIOTUISCKUX MPOOIIEM.

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 MPOIIECCOB, 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;

. 03HAKOMHUTh C HOBBIMH HAIPaBIICHUSMH JPYXECTBEHHBIX OKPY)KAIOLICH 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, JIC)KAIIUE 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 CII0XKHBIX TEXHOJIOTHYECKUX CXEM, IPEJHA3HAYCHHBIX JJIs
NPEOTBPALICHNUS BPEIHBIX BEIOPOCOB B aTMochepy, ruapocdepy u turochepy.

1.3 MecTo aucuunaMHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JucuunnuHa «MeMmOpaHHbIE TEXHOJIOTUU B PEIIEHUU 3KOJOTHYECKHX MpoOIemM» OTHO-
CUTCA K AMCLUUIUIMHAM T10 BBIOOpY YacTH, (popMupyemMoil yuaCTHUKaMu 00pa30BaTeNIbHBIX 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 ONIMPAETCS HA 3HAHUS, ITI0OJIYYEHHBIE B X0JI€ OCBOCHUS Ta-
KHUX JTUCUUIUIMH, KaKk «MemMOpaHHas 3JeKTPOXUMHS U MEMOpaHHbIE MaTepHalibl HOBBIX ITOKOJIE-
HUI», «SIBiIeHNs Ha MeX(a3HBIX IPAaHULIAX.

1.4 IlepeyeHb MJIAHMPYEMBbIX pPe3yJIbTATOB 00y4eHHUSs MO AUCUMILIMHE (MOAYJIIO), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMHU pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOM NPOTrPaMMBbI

N3yuenne nmaHHOW y4yeOHOW IUCIMILIMHBI HaIpaBiIeHO Ha (QopMUpoBaHWE Yy OOydaro-
LIMXCS CIEIYIOINUX KOMIIETEHIINMN:

KO)I N HAUMECHOBAHWE MHANKATOPa

Pe3ynbTarhl 00yueHuUs MO 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 sKcniepuMeHTalbHbIE | 3HAET SKCHEPHUMEHTAIBHBIE U PACYETHO-TEOPETHIECKNE METO/IBI pe-
U PACYETHO-TEOPETUUECKUE METO/BI pellie- | MIeHUs OCTABICHHOM 3ajauu

HMS [IOCTaBIEHHOM 337124, HCIIONb3Ys 10- | YMEeT HCIONb30BaTh JOCTHKCHHUS COBPEMEHHOH XHMHUYECKON
CTH)KEHHSI ~ COBPEMEHHOM  XMMMYECKOH | HayKH, IUITAHUPOBaTh pabOTy HAa OCHOBE TEOPETHYCCKHUX 3HAHUM B
HAYKH, M MCXOJs U3 UMEIOIUXCS, MATEPU- | 00JaCTH MEMOpPAHHBIX TEXHOJOTHH JJS 3allUThl OKPYXKAroIIeH
AJIbHBIX, I/IH(I)OpMaLU/IOHHBIX 1 BPEMCHHBIX Cp€abl C YYETOM BOZHUKAKOMIMX HECTAHAAPTHBIX CUTYAIUAX
pecypcoB Braneet HaBbIKaMU HH)KEHEPHBIX PACUE€TOB U MPOTHO3UPOBAHUS pe-
3yJIBTaTOB PabOTHI YCTPOHCTB M TEXHOJOTHMYECKUX CXEM, MpEHa-
3HaYEHHBIX [UI1 TPENOTBpAILEHHUs HETpafallii  OKpPY KaIoLeH
Cpenibl ¥ IIPEACTABICHNUEM O MOCJIEACTBHAX Oe31eHCTBHA




Kon n HanmeHnoBanue HHAWKaTOpa
JOCTHXCHHUS KOMIICTCHIINH

Pe3ynbraTel 00y4eHus 10 TUCIIUIUTHHE

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-XHMMUYECKOTO
000pyI0BaHUS JJIs TOJTYYCHHUS JOCTOBEPHBIX PE3YJIbTATOB HCCIIC-
JIOBaHUS B 00JIACTH MEMOpPaHHBIX TEXHOJOTHHA, U 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 HaBbIKaMH PabOTHI HA COBPEMEHHOM (PU3MKO-XUMUYECKOM
000pyIOBaHUH

K-3 CnocoGeH Ha 0CHOBEe KPHTHYECKOT0
THYeCKOr0 NPUMMeHEeHHsI H MPO10JKeHUs

aHasu3a pe3yjbraroB HAP oneHuBaTh nepcnekTuBbl X NpakK-
a0o0T B 3JIeKTPOXHMHUH HJIH CMEKHBIX HAYK

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

3HaeT OCHOBHBIE MPUHIMIIBI (OPMUPOBAHUS MOUCKA, CTPYKTYPUPO-
BaHMA M 00pabOTKM HAyYHOH M HAYYHO-TEXHHUYECKOH HH(OpMaLuH

TEMATHUKE UCCIICIOBAHUSA B BLI6paHHOI>‘I 00-
JJaCTU XUMUU

YMeeT aHanu3upoBaTh U 00001IaTh pe3yIbTaThl HHYOPMALMOHHOTO
TIOMCKa B 00J1aCTH MEMOpPaHHbIX TEXHOIOTHH

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

YMeeT oLeHUuBaTh MEPCIEKTUBBI NIPAKTUYECKOIO IIPUMEHEHHUS De-
3ynpratoB HUP 1 nponomkenus padoT B 061acTH MEMOpaHHbBIX TeX-
HOJIOTHH M YCTPOMCTB, UCIOJIB3YEMBIX ISl MOHUTOPHUHTA aHTPOIIO-
TEHHOr0 BO3AEHCTBHUS Ha OKPYXKAMOIIYIO CPeldy U B CHCTEMax 3a-
IINUTHI CpeIbl OOUTAHUS

Brnajgeer 3HaHHSIMU MEMOpPAHHBIX TEXHOJIOTHA M YCTPOWCTB, HC-
MOJIb3YEMBIX Ui MOHUTOPHHra aHTPOIOI€HHOTO BO3ICHCTBHS Ha
OKPYXAIOIIYIO CPEe/ly M B CHCTEMaX 3alUThI CPE/Ibl OOUTAHHUS U CIIO-
COOHOCTHIO MOKa3aTh BO3MOXKHOCTh TNPUMEHEHHS PE3yJbTaTOB
coeit HUP B gannoii o0mactu

PesynpTaThl 00yueHMs 10 AUCHUIUIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHUS 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 TUCHUIIHHbI

2.1 Pacnpenesienne TPYA0EMKOCTH AUCUUILJIMHBI IO BUIaM padoT

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

Dopma 00yueHus
Bun yae6HOI paboTht Beero Sl
4acoB 2 ceMecTp 3 cemecTp
(gacer) (gacer)

KonrakTHasi padoTa, B TOM 4nciie:
AyIuTOpHBIE 3aHATHS (BCEro): 74 32 42
3aHATUA JEKIIMOHHOTO TUIIA 30 16 14
JlaGopatopHble 3aHATHUS 28 - 28
3aHATHSI CEMUHAPCKOTO THTIA (CEMHHAPHI, TPAKTHISCKUE 3aHATH) 16 16 -
Huasi koHTaKTHasi 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




CaMoCTOSATeIbHOE U3YyUCHHE Pa3/IeioB (MIPOpadOTKa M MOBTOPECHUEC 55 30 o5
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. 216 108 108
B TOM 4YHCJIe KOHTAKTHAs pa- 744 32.2 42,2
oora
3a4. e/l 6 3 3

2.2 Conepxxanue QM CUMILTHHBI

Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBI.
Paznensr (TeMbl) AUCHUIUIMHBL, H3y4aeMble BO 2 1 3 ceMecTpe (ouHast popma 00ydeHHs)

Paznensl JAUCHUIIIIMHBI, U3y49aCMBIC BO 2 CEMCCTPEC

KonmaecTBo gacoB

Ne Camocros-
AynuTopHas
pas- Hamvenosanune pa3nenos (Tem) Beero pabora TeNnbHas pa-
nena oora
JI 113 JIP CPC
1 2 4 5 6 7 8
1 Crpaterus ¥ TaKTHKa MCHOJIb30BaHUS MEMOPaHHBIX TEXHOJIO- 23 4 4 i 15
THH JUISL pelIeHHs SKOJIOTHYECKHUX Npo0IIeM
2 MewMmOpaHbl B cpelcTBax IMOTEHIUOMETPUYECKOTO MOHHTO- 23 4 4 i 15
puHTa
3 MeMOpaHsb! B cpeacTBax XpoMaTorpaguuecKkoro aHaan3a o0b- 23 4 4 ) 15
EKTOB OKPYKarolleH cpeJibl
4 MembpaHHBI€ IPOIIECCHI OUUCTKH Ta30BBIX CMECEH U pereHepa- 21 2 4 ) 15
I a0COpOCHTOB
5 MemOpaHHBIE TEXHOJIOTHH KaTATUTHYECKOTO 00€3BPSIKUBAHUS 178 5 ) ) 15,8
BBIXJIOTTHBIX TAa30B
Hmozo no pazoenam oucyuniunvl. 107,8 | 16 16 - 75,8
KonTtpons camocrosrensHoi padbots (KCP) - - - - -
IIpomexxyrounas arrecranus (MKP) 0,2 - - - -
IToaroToBKa K KOHTPOIIO - - - - -
OO0mast TPYAOEMKOCTbh 110 TUCIIATUTHHE 108 - - - -
PaSIlCJ'H:I AUCHUIUINHBI, U3y4aCMBbIC B 3 CGMCCTpC:
Ne KonmuectBo yacos
- AynutopHas Camocrosdrens-
pas- HaumenoBanue pa3jesoB (Tem)
nena Bcero pabota Hast paboTa
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 KonBepcusi, ouncTka, (pakiiHOHUPOBAHNE U KOHI[EHTPUPOBA- 97 4 i 8 15
HHE )KUJKHUX MPOMBIIUICHHBIX OTXO0JIOB
3 MembpanHble METOABI B MepepaboTKe BOAHO-OPTaHMYECKHX 27 4 ) 8 15
OTXOJIOB
DnexTpo- u bapoMeMOpaHHbIE CHCTEMBI TIepepaboTKH U 00€3-
4 BPCKUBAHME JKUAKMX PAaTHOAKTHBHBIX M BBICOKOTOKCHYHBIX| 23,8 2 - 6 15,8
OTXO0JIOB
Hmozo no pazoenam oucyuniunol. 107,8 | 14 - 28 65,8
Konrpois camocrositensHoi pabotsl (KCP) - - - - -




No KonugectBo uacos
- AynuTtopHas CamocrosTens-
pas- HaunmenoBaHue pa3nenos (Tem)
nena Bcero pabora Has paboTa
JI n3 | JIP CP

IIpomexxyrounas arrecranus (MKP) 0,2 - - - -
IloaroToBka K KOHTPOJIIO - - - - -
OO611ast TPyZOEMKOCT 110 TUCTIATUTHHE 108 - - - -

sansaTusi, CPC — camocrositenpHas paboTa CTyIeHTa.

2.3 Conepxanue pa3iesioB (TeM) IMCHUILIHHBI
2.3.1 3aHATHSA JTeKIIHOHHOTO THIA

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

e HaumenoBanue Conepwanme pasnena (Tems) dopMa TEKYILIETO
pa3zmena (TeMbl) KOHTPOJIS
1 2 3 4
1 Crparerus u TakTHKa MeMOpaHHBIE CHUCTEMBI OYHCTKH: Kilaccudukaims u oc- | P
HCIIOJIb30BaHHUS MEM- HOBBI IIPUMEHEHHS B 3KOOHMO3AIUTHBIX IIpoleccax.
OpaHHBIX TEXHOJIOTHH Hamnpanenus u 1ienu co3aaHust Majo- 1 0€30TXOIHBIX MPo-
JUISL pELLICHNUS 9KOJIOTH- | M3BOJICTB, & TaKXKE PeCypcocOeperaroimx TeXHOJIOTHH Ha
YECKUX MpodIeM OCHOBE MEMOPaHHOTO Pa3JIe/IeHNs! BEILECTB B KHJIKOM U ra-
3000pa3sHOM COCTOSTHHH
2 MemOpaHs! B cpel- 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
YeCKOro aHaInu3a 00b-
€KTOB OKpPY’KaromeH
cpensl
4 MembpanHsle Tpo- Perenepanus abcopOEeHTOB U pekynepanus TBepAsx 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- Teopernyeckue ocHOBBI mporieccoB ¢Gusnyeckoit u xumu- | KP
JIOTHH KaTaJuTH4e- YEeCKOH OYMCTKH Ia30B. METOABI OUHUCTKH BO3/yXa OT BpeI-
CKOTO 00€3BpeXMBaHMs | HBIX Ta30B (Ha NpUMEpe OYMCTKM BO3IyXa OT AMOKCHAA
BBIXJIOITHBIX Ta30B cephl): abcopOIMs BOJOH; M3BECTHSIKOBBIE M M3BECTKOBBIC
METO/IbI; HEpEKyIIepaliHOHHBIC METO/IBI; PEKYIEPALHOHHbIE
METO/Ibl OUUCTKH C pereHepamuei xemocopoenros. Teope-
THYECKHE OCHOBBI NPOIECCOB (PU3MUECKOH N XUMHIECKON
ayzicopOIMu ra30B, JUCHEPCHBIX U HOHHBIX MpUMeced. Anl-
copOeHTHI U ancopOeps (aICOPOIMOHHBIC YCTAHOBKH MEPH-
OJIMYECKOTO ¥ HETIPEPHIBHOTO JIUCTBUs). Pereneparius a-
copOEHTOB
6 Mewmbpannsie Mmetoasl | Knaccngukaust MeTonoB, MeXaHH3MBI mepeHoca uepes | KP
o0e33apakuBaHus IPpU- | MeMOpaHy, IBHXKYIIWE CHIBI M TEOPETHYECKOE OIHCAHHE
POIHBIX ¥ CTOYHBIX mporieccoB. OUNCTKa M KOHIIEHTPUPOBAHKE 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)
JKUJIKUX TIPOMBIIILICH-
HBIX OTXOJIOB
8 MewmOpannsie Metoasl | KonekrusHO-muddysnonnas moxens. Pacnpenenenue YO
B TIepepabOTKe BOJHO- | KOHLEHTPALMH U INIOTHOCTH TOKa. BosbTammnepHas xapak-
OpPTaHWYIECKUX OTXOJOB | TepucTHKa. Pacuer Tommuunsl qud(dy3HOHHOTO CII0s.
CpaBHeHHe pacdeTa ¢ SKCIEPHUMEHTAIbHBIMH JaHHBIMU.
HenocraTtku Mmoaenu




OnekTpo- u 6bapomeM-
OpaHHbIC CHCTEMBI TIe-
pepaboTKH U 00e3Bpe-
JKMBaHUE )XUIKUX pa-
IHOAKTHBHBIX U BBICO-
KOTOKCHYHBIX OTXOJIOB

[lepepaboTka CTOYHBIX BOJ MacIOKUPKOMOMHATOB, ipen- | P
NIPUATHH HEQTAHOU M LEIUTION03HO-0yMasKHOM MPOMBIII-
JICHHOCTH METOJJaMU MUKpPO- U YJIbTpaduibTpayun

2.3.2 3aHATHA CEMMHAPCKOro THIA (IPaKTHYeCKHe / ceMMHAPCKHe 3aHATHs/ 1abopa-
TOPHbBbIE Pa00THI)

CemuHapcKue 3aHATHS

HaumenoBanue paznena
(Tembr)

Temartuka 3aHATHI/PabOT

®dopmMa Te-
KyLIETO KOH-
TPOJIsL

2

3

4

Crparerust ¥ TaKTHKA HC-
MOJIb30BaHUS MEMOpPaHHBIX
TEXHOJIOTHUH JJIsl peleHUs
9KOJIOTHUECKUX MpobiieM

KJ'IaCCI/I(bI/IKaL[I/IH 1 OCHOBBI IPUMCHECHUA 3KO6I/IO33HII/ITHLIX
MPOLIECCOB; CTPATErrs ¥ TAKTUKA 3aIMTEl aTMOC(EPBI, THAPO-
chepsl, mutochepbl. HampaBieHus u 1esid CO3JaHus Malo- U
0€30TXOAHBIX MPOU3BOJICTB, & TAKIKE PECYPCcOCcOeperaromx
TEXHOJIOTUI

YO

MeMOpaHbI B cpeicTBax Io-
TEHIIMOMETPUYECKOTO MOHH-
TOPUHIA

H3zrorosneHue 1 NpUMEeHEHHE MOTEHIIMOMETPHUYECKUX MEM-
OpaHHBIX CeHCOPOB. CeNIEeKTUBHOCTh U MEPEKPECTHAS YyBCTBH-
TenbHOCTh. [Ipnbop «MCKYCCTBEHHBIN SI3BIK)

YO

MemOpaHel B CpeAcTBax
Xpomartorpad)uieckoro aHa-
mm3a  OOBEKTOB OKpPY¥Karo-
el cpeasbl

Emxoctras QJICKTPOACUOHM3AIUA: CYHICCTBYIOIINEC TEXHOJIOTUN
1 NCPCICKTHUBLI PA3BUTHUSL

YO

MemOpaHHbIe MPOLECCHI
OYHCTKHM Ta30BBIX cMecel H
pereHeparmu abcopOSHTOB

MemOpaHHBIE METOMIBI pereHeparus abcopOeHTOB (Ha IpuMepe
OYHCTKH BO3JyXa M METaHa OT JHOKCHUJIA CEPhI U YIIICKHCIIOTO
rasa)

YO

M€M6paHHLIe TCXHOJIOTHH
KaTaJIUTHYECKOT O O6€3Bp€-
JKUBaHUs BBIXJIOITHBIX I'a30B

MeTonpl TepMAYeCKOi HEHTpaIU3allii OTXOISIIAX Ta30B C HC-
MTOJTb30BaHUEM HAaHO- ¥ MUKPOCTPYKTYPHPOBAHHBIX MEMOpaH ¢
KaTaJUTHYECKOIN COCTaBISIONIICH

YO

JIaGopaTopHbIe 3aHATUS

HaumenoBanwue pasnena (TeMbI)

Temartuka 3aHsTHI/PabOT

®dopmMma TeKy-
IIEero KOH-
TpOJIst

2

3

M€M6paHHLIC METOAbI 06633apa)!<I/IBaHI/IH

MMPUPOAHBIX U CTOYHBIX BO

HpI/IMGHeHI/IC 0OBIYHOTO QJICKTpOArAIn3a AJIst
JACSMUHEpaIn3alun paB6aBJ’I€HHLIX TIPOMBIII-
JICHHBIX paCTBOPOB

JIP

KonBepcusi, ouncrka, GpakMOHUPOBaHUE U
KOHLIEHTPUPOBAHUE KHUKUX ITPOMBIIILICH-

HBIX OTXOJ10B

XOJ'IO,HHaH CTEpUIIM3alns IPOMBIIIJIICHHBIX
CTOKOB 63p0MeM6paHHHMI/I METOJaMU

JIP

MeMOpaHHBIE METO/IBI B TIEpEpPa0OTKE
BOJ/IHO-OPT'aHUYECKHUX OTXOJIOB

H3Biaeuenre aHTHOKCUIAHTOB M3 CTOYHBIX JIP
BOJI MAIIEBBIX TMPOU3BOJICTB C UCTIOB30Ba-

HHEM HOHOOOMEHHBIX MaTCpuralioB

DneKxTpo- u GapoMeMOpaHHbIE CUCTEMBI Tie-
pepaboTKu 1 00e3BPEeKUBAHIE KUIKUX Pa-
JAUOAKTUBHBIX U BBICOKOTOKCHUYHBIX OTXOI0B

VY naneHue TSHKENIBIX METAIIOB U3 CTOYHBIX JIP
BOJI C UCTIOJIb30BaHUEM KOMOMHUPOBAHHOM

MEMOpPaHHOU TEXHOJOTHH

3amura naboparopHoii padotsl (JIP),

depart (P).

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT
KypcoBsie paboThI HE TPETYCMOTPEHBI YUSOHBIM TUTAHOM.

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



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

Ne Bux CPC Ilepeyens y4eOHO-MeTOANYECKOT0 00ecneYeHHs] NUCIHUILUINHBI 10 BBINOJIHE-
) HHIO CAMOCTOSITEJIbLHOM PadoThI

1 2 3

1 |CamoctositensHOe m3y- |[BonkoB B.A. Teopernueckue OCHOBHI OXpaHBI OKpyskatomed cpensl. CII6.: Jlansb,
4yeHue pasaenos (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 TeKyIeMy
KOHTPOJIIO

4 |TloaroToBka K caaue Jia-
06opaTopHBIX paboT

Metoandeckne peKOMEHIAINH K OpTaHU3aIMH ayJUTOPHON ¥ BHEAY TUTOPHOM (ca-
MOCTOSITEIEHO) pabOTHI CTyIEHTOB: MeToandeckue ykazanwus / coct. T.I1. Ctopo-
xkerko, T.b. [Tounnok, A.B., becnanmos, H.B. Jloza. — Kpacronmap: Kybanckwuii roc.
yH-T, 2018. 89 ¢

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00yYaroIUXCS W3
YHCiIa MHBAIK/IOB U JIUI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistores
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 AL ¢ HapyIIeHUsIMU CITyXa:

— 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 TEXHOJIOTUH: JIEKIINH, Ta0OpaTOPHBIE 3aHATHUS, CAMOCTOSTEIbHAs 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, TOCTYMHBIX B MH(POPMALMOHHO-TEIEKOMMYHHUKAIMOHHOM
cetu MHTEpHET.

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

4 OueHOYHBbIE CPeACTBA ISl TEKYIIero KOHTPOJISI yCIIeBAeMOCTH U IPOMEKYTOYHOM
arrecTaunu

OneHoyHbIe CpeCTBa MPeAHA3HAUEHBI ISl KOHTPOJIS U OIIEHKH 00pa30BaTeIbHBIX IOCTH-
KEHUI 00yJaronuxcs, OCBOMBIIHUX MPOrpaMMy y4eOHON TUCIHUILTUHBI «MeMOpaHHbIE TEXHOIIO-
UM B PEHICHUH SKOJIOTMUYECKUX MPOOIeM».


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

OneHoYyHbIE Cpe/ICTBA BKIIOYAIOT KOHTPOJIbHBIE MaTEePHAIbl JIJIsl MPOBEACHUS TEKYILIEro
KOHTPOJISI B (DOpPME YCTHOTO OIpOca, OOCYKICHUS 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

HaunmenoBanne
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 METOBI Pe- LICHUS [TOCTaBICHHOM 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, IpeHa-
3HAQYEHHBIX IS MPEIOTBPAICHUS
JIerpaialiiy OKPYKalolIeH cpebl U
MPE/ICTABICHUEM O MOCIEACTBHAX
Oe3ecTBUSI
HUIIK-1.2. Ucnione3yeT coBpe- | 3HaeT NpUHIMIEI paboThl coBpe- | YO Bormpoc Ha 3auere
MEHHOE (PH3UKO-XUMHYECKOE | MEHHOTO (PU3UKO-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
cpenbl OOUTaHUS
2
YMeeT HCIob30BaTh MOITY4YEHHBIE
IKCIIEPUMEHTAJIbHbIC JaHHbIE HC-
CIEeOBAaHUI JJIi HHTEPIpETALUU
JIOCTOBEPHBIX pPE3yJbTaTOB HCCIIe-
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 BaHMs M OOpabOTKM Hay4yHOH W
TEeMaTHKe UCCIIECIOBaHNUS B Hay4HO-TEXHUYECKOH MH(pOpMaN
BBIOpaHHOW 00J1aCTH XMUMUH
YMeeT aHaJIM3UpOBaTh U 00001IATH




pe3yabTaThl HHOOPMAIIOHHOTO 10-
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 BO3JICHCTBHA 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-
(hopMaIMOHHEIX ¥ 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
MeMOpaHHBIX TEXHOJIOTMH 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 (PH3UKO-XUMHUIECKOe
o0opymoBaHUe JJIs TOJTyde-
HUS ¥ MHTEPIIPETAIINH JOCTO-
BEPHBIX PE3yJIbTATOB HCCIIe-

3HaeT TPUHOMIEI PabOTBI COBpe-
MEHHOTO (U3NKO-XIMHIECKOTO
000pynoBaHUS A MOIYICHUS JO-
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

HOJIOTUM, U YyCTPOUCTB, UCIOJIb3YyE-
MBIX JUIi MOHHUTOpPUHIA aHTPOIO-
TEeHHOT'O BO3AECHCTBHUS HA OKPYXKAI0-
HIyI0 Cpelly, U B CHCTEMAX 3alUTHI
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 HHYOPMAITOHHOTO I10-
HCKa B 00JacTH MeMOpaHHBIX TeX-
HOJIOTUH

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

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 M YCTPOMCTB, UCIIOJIB3YEMBIX
JUI1 MOHUTOPUHTA aHTPOIOT€HHOTO
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. Ananusupyer u
00001IaeT pe3ynbTaThl HH-
(hopMaImMoOHHOTO TTOUCKA 10
TEMAaTHKe UCCIICOBAHNUS B
BBIOpaHHOW 00J1aCTH XUMUH

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

Bomnpoc na 3auere
21,22,33,48,54,55
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YMeer aHanu3upoBaTh U 0000IIATH
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

IIpumepHbie TeMbl pedepaToB K pasaeay «CTpaTerusi ¥ 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 ¢ agcopOepaMu NEpUOIHMUECKOro JeHCTBUS.

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

buopeakTopsl.

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

Crienudrixa 06e3BpeXMBaHUS )KUIKUX PATUOAKTUBHBIX OTXO0/0B.

[TpyHIMIIBI COBEPUIEHCTBOBAHNUS CYIIECTBYIOLINX MPOU3BOJICTB C HCIOIb30BAHUEM MEM-
OpaHHBIX METOJIOB.

CONE OO WN

9 Pexyneparust TBEpIBIX OTXOI0B METOJIOM AJIEKTPOIHAIIHI3A.

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

11 [TepcniekTHBBI pa3BUTHSI MEMOPAHHBIX MTPOLIECCOB.

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 IS MPEAKOHIIEHTPUPOBA-
HUS ¥ OYHCTKHU CTOKOB, BaM M3BECTHBI? OMUIINTE TIPUHIIUI UX PAOOTHI.

2 KakoBo Tunmanoe anmapaTHoe 0(hOPMIIEHHE €eMKOCTHOTO JIEKTPOJeHOHM3aTOopa?

3 Kakum TpeGoBaHUSIM JOMKHBI OTBEUATh BEIIECTBA, MCIIOIB3yeMbI€ B KaueCcTBE afcopOeH-
TOB?

4 Yro Takoe uzorepma copomum?

5 JI1st KaKMX CHUCTEM OHAa MOJKET OBITh ypaBHEeHHUEM JIsHTMIOpa?

6 Jl1g onvcaHMs KaKuX CUCTEM JIy4lIe UCIIONIb30BaTh Teoputo 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 OTXOASIIMX Ta30B C UCIIOJIB30BAHUEM HAHO-
Y MUKPOCTPYKTYPHUPOBAHHBIX MEMOpPaH ¢ KaTaIUTUYECKOM cocTaBisomeld Bam nzBectHbl?
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 Onumure MeMOpaHHbIe METO/IbI pereHepany abcopOEHTOB Ha MPUMEPE 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 knaccudyeckue MeTObl 00€3BpEKUBAHMSI TOKCUUHBIX NMPUMECEH, HaXOsAIuXcs B
COCTaBE I'a30BbIX CMECEH, BaM U3BECTHBI?
2 Kakne MmeMOpaHHBIE METO/IBI 00€3BPEKUBAHUS TOKCUIHBIX IPUMECEH, IPUCYTCTBYIOIINX

B COCTaBC ra3oBbIX CMCCGﬁ, BaM M3BECTHBI?

KonTposbnas padora Ne 3 no reme «MemOpaHHbIe MeTO/IbI 00e33apasKUBAHUS TPUPOIHBIX
H CTOYHBIX BOI»

Bapuanr 1

1 KakoBbl OCHOBHBIE IPUHLIUIIBI PA0OTHI ANEKTPOAHATIN3ATOPA-KOHIIEHTpaTopa?

2 Kakwue HOBeli1Ine MeMOpaHHbIE TEXHOJIOTUH, pa3pabOTaHHbIE AJ11 HEUTpaIu3aliu CTOKOB,
BaM M3BeCTHBI? ONUIINTE IPUHLIUI UX pabOTHI.

3 Kakue cranuu pazpaboTKu MPOILIECCOB OUYMCTKH C MUCTOJIb30BAaHUEM MEMOpPAHHBIX TEXHO-
noruii Bam u3BectHb1?

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

Bapuant 2

1 KakoBo TununuHoe anmnapatHoe opopMIIeHHE 3IEKTPOANAIN3aTOpa-KOHIIEHTpaTopa?

2 B uem cyTp HeWTpanu3alMMu KUCIOTHO-OCHOBHBIX CTOKOB METOJOM OHWITOJIIPHOTO 3JIEK-
Tpoauanuza?

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

4 B uém cyTph nepepaboTKH CTOUHBIX BOJI MACIOKUPKOMOUHATOB, MPEANPHUATUN HEPTIHOH

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

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

1 Kakue kpurepuu nexar B 0CHOBE BbIOOpa METOJIOB M CXEM OYMCTKH BOJHBIX paCTBOPOB?
2 Ot kakux (HakTopoB (M MMOYEMY OT HUX) 3aBUCUT CKOPOCTb OCAXKIECHMS KPYIMHOAMCIIEpC-
HBIX YaCTHUI[ B YCIIOBHSIX €CTECTBEHHON KOHBEKIIUU?

3 Kaxos npunIun Beidopa Gpopmyit 11t pacdeTa mornpaBodHoro koddduinenta, Heo0xoau-
MOTO TIPY OTIPEIEIEHUN CKOPOCTH OCAXIEHUS YaCTULBI B YCIOBUSAX BBHIHYK/IEHHONH KOHBEKIIUU?
4 Kakoli mpuHIMII JIE)KUT B OCHOBE OIPENEICHHS] CKOPOCTH OCAKICHUS YacTull, hopma Ko-

TOPBIX OTIMYAETCS OT chepuiaecKkoi?
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5 Kakoe o0opynoBanue NpuMeHSIOT i FpyOOi OYUCTKU OT HEPACTBOPUMBIX IPUMeECEii?
6 B 4yem cyTh MeTona duoTanuu u nekrpodaorarym’?

7 [Touemy roTupyromas cusiaa 3aBUCUT OT yIjla CMaulBaHUS YacThIl?

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

9 Kakum 00pazom u mouemMy MOKHO HHTEHCH(HIIMPOBATH Mpotecc (GroTanuun?

10 Kakne meronsl moBbimieHUs 3(PGEKTUBHOCTH O00PYIOBAaHUS, MPEIHASHAYEHHOTO 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 rmapameTpoB 3aBUCUT KodhdurueHT dpunpTparuu? Kak oH u3MeHseTCsl BO Bpe-
MeHu?

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

16 B uem cymiHoCTh mpoiiecca Koarymsiun’?

17 Yro Takoe 3neKTpokuHeTHYecKuid morenuan? Kakyio pojibs OH UrpaeT B mpolecce Koary-
s’

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

19 HazoBute nmpenmyInecTBa U HEAOCTATKH HCIIOJIB30BAaHUS B KAYECTBE KOATYIISIHTOB COJIEH
JKeJle3a 10 CPAaBHEHUIO C COJISIMU aTFOMUHUS.

20 Uro Takoe duoxynsauusa? s yero oHa HyxHa?

21 Kak ompenensitoT 10361 KOAryasHTOB U (DJIOKYISTHTOB?

22 [Touemy He#Tpanu3aus MEIOYHBIX BOJ JIBIMOBBIMU T'a3aMH SIBIISIETCS] IPUMEPOM pPECYP-
cocOeperaromieii TeXHOIOTUU?

23 Uto Takoe rupa3ép u Kak OH yCTpOeH?

24 HazoBure BelecTBa, KOTOpbIE UCHOIB3YIOT B KaU€CTBE OKUCIUTENEH?

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 KaKkKMX MapaMeTpoB 3aBUCHUT BpeMs 00e33apaKUBaHMsI CTOYHBIX BOJI XUMHUECKUMH 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 JISHCTBUE 030HA B IIPOIECCaX OKUCIEHH?

32 Urto Takoe anexkTponau3? KakoBbl KOHCTPYKIIUU MPOCTEUIINX AIEKTPOIUZEPOB?

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

TeJIeH M BOCCTAHOBUTENIEH, 00Pa3yIONIUXCS B pe3yIbTaTe MPOTEKAHUS MIEKTPOXUMHUUYECKUX PeaK-
UH.

Bonpocsl 14151 yeTHOro onpoca 1o reme «Mem0paHHble MeTOAbI B epepadoTKe BOIHO-OP-
TAaHUYECKHUX OTXO/10B»
1 AnmnaparypHoe oopmiieHHe THOPHAHBIX YCTAHOBOK, MCIOJB3YIOIINX 0apo- U 3JIEKTPO-
MeMOpaHHbIE METO/BI.
Y cTaHOBKY /17151 CBEPXTITYOOKOM OYMCTKH BOJIBI.
[TepepaboTka CTOKOB MaCIOKUPKOMOUHATOB.
[TepepaboTka CTOKOB MPEANPUITHI HEPTIHON MPOMBIIIIICHHOCTH.
[TepepaboTKa CTOKOB LIEIUIIOI03HO-0YMaXHOH MPOMBIIIIEHHOCTH.
[TpuHIMIBI TPUMEHEHUS] 0OPAaTHOTO OCMOCa B KOMOMHUPOBAaHHBIX MEMOPaHHBIX METO1aX

OOl W
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W MHOT'OCTYIICHYATbIX YCTAHOBKAX.

7 Crenuduka 00e3BpEIKUBAHUS KUJKUX PATUOAKTUBHBIX OTXOJIOB.

8 [TpyHIMIIBI COBEPIIEHCTBOBAHHUS CYIIECTBYIOLIUX MPOU3BOJICTB C HCIOIH30BAaHUEM MEM-
OpaHHBIX METOJIOB.

9 KonBepcust MemOpaH.

10 KOHCTpYKIIMOHHBIE W ASKCILTyaTAallMOHHBIE OCOOCHHOCTH amnmnapaToB, pa0OTalOMUX Ha
OpennpusATHsIX (hapMalleBTUKH.

11 KoHCTpYKIIMOHHBIE U IKCILTyaTaIMOHHBIE OCOOCHHOCTH amlapaToB, padOTaONUX HA BU-
HOJIEBYECKHUX MPEIIPUITUSIX.

12 KOHCTpYKIIMOHHBIE W SKCILTyaTAallMOHHBIE OCOOCHHOCTH amnmnapaToB, pa0OTalOIMUX Ha
MPEINPHUATHIX TPOU3BOJCTBA MOJIOKA.

13 Pexymiepamust TBEpABIX OTXOA0B METOJIOM 3JIEKTPOIUAIN3A.

14 [Tpeumy1iecTBa UCMOIB30BaHUSA MEMOPAHHBIX METOJIOB MPU 00pabOTKE BOJHO-OpraHUYe-
CKHX OTXOJIOB.

15 [lepcriekTUBBI pa3BUTUSI MEMOPAHHBIX MPOIIECCOB.

IIpumepHbie TeMbl pedepaToB K pa3aenay «llepepaboTrka u 06e3BpekuBaHMe JKMIKUX pPa-
AHOAKTHUBHBIX H BHICOKOTOKCHYHBIX 0TX0/10B)

bezorxoanas nepepaboTKa OTXO/IOB.

OcoOeHHOCTH NIEpepabOTKU TBEPBIX PaJIMOAKTUBHBIX OTXO/IOB.

CaHurtapHOe 3aXOPOHEHHE OTXOJIOB.

KoHcTpyKiinoHHble 0COOEHHOCTH MOJIUTOHA I CAHUTAPHOTO 3aXOPOHEHUS OTXO/I0B.

Br160op MecTa 3aXOpOHEHUsT BEICOKOTOKCUYHBIX OTXO/I0B.

[TpoGnemMbl 3aXOpOHEHUS PATMOAKTUBHBIX OTXOJIOB B T€OJOTHYECKUX (HOopMaITUsX.

[TepepaboTka pagroaKTUBHBIX OTX0J10B. BiusHue Ha yenoBeka.

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

JIEHTa].

CONO Ol A~ WN B

KoHTpoJibHbIe BONpockl K JIa00paTOpHBIM padoTam

Ne 1 «IIpumeHeHre OOBIYHOTO 3JIEKTPOAMANIM3A Ui JEMUHEpaln3alul pa30aBIeHHbIX
MIPOMBIIIJICHHBIX PACTBOPOB)»

1. Yro Takoe anekrponnanus’?

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

3. Yem 00ycnoBieHO OONIBIIOE KOJIUYECTBO CYIb(aT-HOHOB B CTOUHBIX BOJAX?

4. B xakux 00y1acTSAX MPOMBIIIIEHHOCTH UCIOJB3YIOTCS COJIM CEPHOM KUCIIOTHI?

5. B uem 3akiroyancs METO ONpeAeIeHNs KOHIIEHTPAUuH CyabhaT-nHOHOB?

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

1. Kakue u3meHeHus HaOIt01al0TCs B IPUPOIHBIX BOJIHBIX UCTOYHUKAX MPH MMOMAJaHUN 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-
60i?

5. YUto Takoe XO0JI0/AHAs CTepUITU3ALIMS?

6. Kakue Buapl crepuinzanuy ObIBalOT MOMUMO XOJoAHOU? Bkpatiie oxapaktepusynTe
ux.

7. Uem MOXET OBITh BBI3BAHO MaJIEHHE TIOTOKA Yepe3 MeMOpaHy B 0apoMeMOpaHHOW CH-
creme?
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Ne 3 «I3BneueHre aHTMOKCHIAHTOB U3 CTOYHBIX BOJ{ IIMILEBBIX IPOU3BOJCTB C UCIOJIb30-
BaHMEM MOHOOOMEHHBIX MaTEPUAIOB)

1. Pacckaxure 0 MpUMEHEHUH MEMOPAHHBIX TEXHOJIOTUH B MUIIEBON MPOMBIIIEHHOCTH.

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 3J€KTPOIUATU3HON SIUEHKU U PACCKAXKUTE, KaKUe IIPOLIECCHI 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 compskeHHbIE 3(¢-
(eKThl KOHLIEHTPAITMOHHON TOISIPU3ALIH?

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

9. Pacckaxure, kKakuM 00pa3oM oleHuBanach 3pHEeKTUBHOCTh IpOLlecca U3BICUCHHS 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. Kakue Bpl 3HaeTe THUIBI 3arpsi3HEHUH TOBEPXHOCTHBIX U MOJI3EMHBIX BOJ?

3. Kakuie MeTo/1bl OUMCTKH CTOYHBIX BOJI CYLIECTBYIOT, B YEM UX PA3IHUHUE MEXY COO0M?
B kakux cimyyasx menecoodpasHee BRIOOp TOTO WM HHOTO MeToa?

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

5. Kakue TexHomoruu MEMOpaHHOTO pa3/IeJIeHUsI UCTIOJIB3YIOTCS JUIsl OYUCTKH BOJIBI?

6. B yem cyTh GUIBTpOBaHUS U3 TAHTCHIIMATHEHOTO MOTOKA?

3adeTHO-3K3aMeHAllMOHHbIE MATePHAJIbI /15l IPOMEKYTOUYHOM aTTecTALMU (324eT)
Bomnpocel k 3a4ery:

1 KaxoBbl 0CHOBHBIE ITpaBHIia (POPMUPOBAHUSI CUCTEM 3aIIUTHI Onochepbl?
2 Ha3zoBuTe OCHOBHBIE MOAXOJIBI, UCIONb3yeMble NPU Pa3pabOTKE CHCTEM 3aIIUTHl OHO-
cdepsl.

3 Kakue 3ak0oHBI, JIe)KaT B OCHOBE OITUCAHUs MacconepeHoca (pusnueckoit abcopoumn?

4 Kakue gaxTopsl onpenenstoT cKopocTh (PU3NUECKO 1 XuMuueckoi adbcopOruu?

5 B yeMm cymHocTb cynbhuUT-0MCYIb(GUTHOTO METOA MOTJIOIIEHUS CEPHUCTOTO Tra3a?

6 B uem cymHocTh MeTOAa ancopOmm?

7 Kakum TpeGoBaHUAM JIOJDKHBI OTBEUaTh BELIECTBA, UCIIOJIb3YeMbIe B KaueCTBe afcOpOCH-

TOB?

8 Yro Takoe m3oTepMa copbumu? [Ing Kakux CHCTEM OHAa MOXET OBITh YpaBHEHUEM
JIbarmropa? [l onucaHusl KAKUX CUCTEM JIy4Ille UCIIOIb30BaTh Teoprio bOT?

9 Kak paboTatoT ycTaHOBKH C agcopOepaMu MeprUOJHUECKOro AeHCTBUS?

10 KakoBbl npuHIMNHATIBHBIE 0COOEHHOCTH KOHCTPYKLHHU a/IcOpOEpOB HEMPEPHIBHOTO JEHi-
CTBUS?

11 Kax 1 mouemy oCyIeCTBISIOT pereHepaIuio aacopoeHTOB?

12 Kakwne kpurepun jexar B OCHOBE BEIOOpA METOJIOB M CXEM OYHCTKH BOJHBIX PACTBOPOB?
13 Kakoe coBpemeHnHOe 000py0oBaHHE MPUMEHSIOT AJIS TPyOOH OYMCTKH CTOYHBIX BOJ OT
HEpPaCTBOPUMBIX MpUMeECEn?

14 B gyem cyTs MeTona doTauuu u anekrpodaoraryn’?

15 OxapakTepu3yiTe yCTpOMCTBA, UCTIOIb3YEMBIE JIJISl OT/ICTICHUSI HE(TEIIPOTYKTOB U )KHPOB
OT OYMILEHHOH BOJBI BO (hIOTATOpPAX.

16 Kakne metonsr moBwimieHus 3¢GGEKTUBHOCTH O00PYIOBAaHUS, MPEIHASHAYEHHOTO IS
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OUYHMCTKHU OT KUPOB U HePTH BBl MOKETE MPEITIOKUTH?

17 UYrto Takoe 3ekTposin3? KakoBbl KOHCTPYKIIMU MPOCTEUIIIUX IIEKTPOIUZEPOB?

18 Kakwue mporieccsl uAyT Ha KaTozie ¥ aHoe aekrponusepa? [IpuBeaure npuMepsl OKUCIIN-
TEeJEeH U BOCCTAHOBUTEIEH, 00pa3yIONINXCcs B pe3yIbTaTe MPOTEKAHUS JIEKTPOXUMUIECKIX PeaK-
UH.

19 Uto Takoe KOHIEHTpalmoHHas nojspusanus? Kak cHu3UTh €€ HeraTuBHOE BO3JIEUCTBUE
Ha IpoLecc nepepaboTKU pacTBOPOB B AIEKTpoIu3epe?

20 Uro Takoe «BBIXOJ 10 TOKY»? OT KakuX (pakTOpOB 3aBHCUT €T0 BeIHYNHA?

21 Kakoii nporecc j1eKuT B OCHOBE 3JEKTPOXUMHUECKOro 00€3BpEKUBAHUS LINAHUI0B?

22 Kakoli mporecc J1eKUT B OCHOBE AIEKTPOXUMHUYECKOT0 y1aJIeHUs U3 PaCTBOPOB HOHOB TS~
JKEJBIX METaNIOB?

23 B uem npenmyIiecTBa 1 HEJOCTATKH IEKTPOXUMHUECKUX METOJIOB OUMCTKHU M 00e33apa-
YKUBAHUS PACTBOPOB 10 CPABHEHUIO C XUMUYECKUMMU?

24 UeM 31eKTpOXUMHYECKast KOATYJISIIHUS OTIIMYAETCs OT 3JIEKTPOKOAT YIS ?

25 B uem paznuuus Mexy MOHHBIM 0OMEHOM U ajacopouueit? IlpuBeaure npumepsl coBpe-
MEHHBIX CHUCTEM 3aLUThl, UCIIOJIb3YIOIIMX ITH METO/IbI.

26 Kakue TpebGoBaHMs U IOYEMY NPEIBABIAIOTCA K HOHOOOMEHHBIM MaTepHuagam?

27 Kakwue criocoOsl perenepanyv HOHUTOB Bbl 3HaeTe?

28 Kakas texHonoruyeckasi cxema ¢ UCHOJIb30BaHUEM HOHHOrO oOMeHa Ha Bai B3rnsj siB-

JISI€TCS UACATBHOM VISl IEMUHEPATTU3aIli PaCTBOPOB, COJEPKAIIMX CHIIbHBIC U CJIa0bIe dJIEKTPO-
JIUTHI?

29 B 4em cxoncTBa 1 paznuuns MEMOPaHHBIX U XUMHUYECKUX IPOIIECCOB OUMCTKH U pas/elie-
HUS BELIECTB?

30 O0®bsicHUTE, TOUEMY B MEMOPAHHOM IAKETe AIEKTPOANATIN3ATOPA, TPEIHA3HAYEHHOTO JIJIS
o0ecconuBaHus PaCTBOPOB, aHHOHOOOMEHHBIE MEMOPAHbI UEPEIYIOTCS ¢ KATHOHOOOMEHHBIMU ?
31 Kak BbIOpaTh ONTHUMaIbHYIO KOHCTPYKIMIO KaHAJIOB 00€CCOIMBAaHUS 3JIEKTPOHAIN3aTO-
pos?

32 Kakue MexaHW3MBI JIS)KAaT B OCHOBE KOHIICHTPHPOBAHUS Pa30aBIICHHBIX MPOMBIIIIICHHBIX
CTOKOB 3JIEKTPOMEMOpPaHHBIMH METO1aMu?

33 [Touemy npu nepepaboOTKe PaTuOAKTUBHBIX OTXOA0B UCTIONB3YIOT HECKOIBKO TUTIOB KOH-
CTPYKUUN MEMOpPAHHBIX MTAKETOB AJIEKTPOANATN3ATOPOB?

34 B uem cymHOCTh METOZI0B MUKPODUIBTAIINH, YABTpAdUIBTPAIIMH, OOPAaTHOTO 0cMoca?
35 Kakoii u3 6apomeMOpaHHBIX METO/IOB UCTIONB3YIOT JUIsl OYMCTKH CTOUHBIX BOJI OT Macel U
He(TenpoayKTOB?

36 KakoB coctaB 6moaktuBHOTrO Mia U tieHku? Kakoe o0opynoBaHue MPUMEHSIOT AJIs pea-
TU3aluu OMOXUMHUYECKUX METO/I0B 3alTUThI Orochepsl?

37 Kaknmu daxropamu (1 moduemy) onmpeensieTcs CKOpOCTh MpoIecca adpoOHOM OYUCTKU?
38 UYeM 1011 OpOIICHHUS OTIUYAIOTCS OT MOJIeH PUIbTpanuu U OUOJIOTHUECKUX TPYIOB?

39 OxapakTepu3yiiTe OCHOBHBIE MEXAaHW3MbBl HAPYIICHHS TEXHOJOTHH W DKCIUTyaTalliH
A’POTIHKOB U OMOPUIBTPOB, a TAKIKE MEPHI TI0 UX YCTPAHEHUIO.

40 YeMm OHMOpEaKTOpPHI MEPBOTO MOKOJICHUS OTIIMYAIOTCS OT OMOPEaKTOPOB BTOPOTO TTOKOJIE-
HuA?

41 Kak ocyIecTBISIFOT COBMECTHYIO OYUCTKY OBITOBBIX U CTOYHBIX BOJI?

42 KakoBa cTparerusi U TakTHKa 3alllMTHI YEIOBEKA U CPEAbl OOUTAHUS C MCIOIH30BAHUEM
MeMOpaHHBIX METOA0B?

43 KakoBbl OCHOBHBIE MPUHITUIBI CO3AAHUS O€30TXOMHBIX U MaJOOTXOJHBIX TEXHOJOTHH C

UCIIOJIb30BAHUEM MEMOPAHHBIX METO/I0B (Ha IPUMEPE CO3aHUsl 3aAMKHYTBIX 110 BOJIC TEXHOJIOTH-
YEeCKUX LUKJIOB IIPU IIPOU3BOCTBE MOJIHAPAMUAHBIX BOJIOKOH)?

44 Kaxk ocymiectrisieTcss KOHTPOib pH 1 MUKPOKOJIMYECTB 3arps3HSIONIMX BEIIECTB B aTMO-
cdepe, ruapocdepe, TuTochepe ¢ UCMOIb30BAHUEM CTEKIITHHBIX U3MEPUTENBHBIX 3JIEKTPOJIOB U
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CEJIEKTUBHBIX 3JIEKTPOJIOB C HOHOOOMEHHOMN MOBEPXHOCThIO?

45 KakoBbI OCHOBHBIE IPUHIIMITBI XPOMATOTPAPUUECKOTO ONPeIeIeHUS] MUKPOKOMIIOHEHTOB
B ra30BbIX, BOJAHBIX U BOJHO-OpraHUYecKuX pacTtBopax? Kak MeMOpaHHbIE METO/bl HCIOIb3YIOT
JUIs oOecrieueHus 3a1aHHbIX 3HaueHuil pH amroeHToB?

46 N3BectHbl i Bam memMOpaHHBIE METOIBI pereHepaius aOcopOEHTOB (Ha mpuUMepe
OYMCTKH BO3]/lyXa U ME€TaHa OT IMOKCHJIa CEPhI U YTIIEKHUCIIOro ra3a)?

47 Kakue MeTo/1pl TepMHUUECKON HEHTpaIU3alui OTXOJAIIMX ra30B C UCIOIb30BAaHUEM HAHO-
¥ MUKPOCTPYKTYPHPOBAHHBIX MEMOPAH C KaTaJIUTUYECKON cOCTaBistoiel Bam u3BecTHbI?

48 KakoBbl kjlaccuyeckue M 3JIEKTPOXMMHUYECKHE OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE Me-
TOJIbI 00E3BPEKMUBAHMS TOKCUYHBIX MIPUMECEH C MCIOJIb30BAaHUEM MEeMOpaH (OKHCICHHE KUCIIO-
POJZIOM BO3/1yXa, XJIOPUPOBAHUE, O30HUPOBAHKE)?

49 KakoBbI OCHOBHBIE IPUHLIMIIBI U allIapaTypHOE 0(OPMIIEHHE OUUCTKH U KOHIIEHTPUPOBa-
HUS paCTBOPOB METOJIOM 3JIEKTpoIuann3a?

50 B uém cyTh HEHTpaU3aIiu KUCIOTHO-OCHOBHBIX CTOKOB U pereHepanuu abcopoeHToB Me-
TOJIOM OMIIOJIIPHOTO JIEKTpouann3a’?

o1 Kak ocymecTBistoT peKynepanuio TBEpAbIX OTX00B METOIOM 3JIEKTpoArann3a (Ha mpu-
Mepe nepepadOoTKH MIACTUKOBBIX OYTHUIOK)?

52 B kxakux ciryyasix IpUMEHSIOT 3JIEKTPOIUAIN3 C YIbTPaQHIbTPAIHOHHBIMU MEMOpaHaMu?
KakoBo annapatypHoe opopmiieHre Metoaa?

53 B uém cyTp nepepaboTKH CTOUHBIX BOJI MACIIOKUPKOMOMHATOB, MPEANIPUATHI HEPTIHOM
U 1IeJUTI0JI03HO-0yMaXKHOM MPOMBIIUIEHHOCTH METOJJaMH MUKPO- U yibTpaduiabTpanun’?

o4 KakoBbI mpuHIMTIHATIEHBIE 0COOEHHOCTH MCITOJIB30BaHHUS 0OPaTHOTO OCMOca B KOMOWHHU-
POBaHHBIX MEMOpPaHHBIX METOAAX MEePePabOTKU 1 00€3BPEKUBAHUS )KUJKUX PATUOAKTUBHBIX OT-
X0JI0B?

55 Kak ncnonb3ytor MemMOpaHHbIE METOBI 1711 U3BJICUCHUS U PEKYTIepaIH TAKEIBIX MeTall-
JIOB?
56 [Touemy MemMOpaHHBIE TEXHOJIOTUH SIBISIFOTCS MAaJOOTXOJHBIMH U pecypcocOeperaro-

mmmu? B uéM uX npeumyniecTBa 1o CpaBHEHUIO € TPAJAULIMOHHBIMU METOAAMU OYUCTKH, (ppak-
LIMOHUPOBAHMS U KOHLEHTPUPOBAHMSI BELLIECTB?

57 KakoBbl BaykHeHIIME TUIIOBBIE MPOLIECCHI 3aLUTHI cpebl oouTanusa? Kakosa nocienosa-
TEJIbHOCTb CTaUM pa3pabOTKU 3TUX MPOLECCOB?

58 Kaxkue 6e30Tx0HbIE U pecypcocOeperarIre TeXHOJIOTHH UCTIOIh30BaHUSI BOJIBI B TEXHO-
cdepe Bam n3BectHr? KakoBa koHIenus 6€30TX0AHOTO IPOU3BOACTBA?

59 Kakune mpuHIHITEI COBEPIICHCTBOBAHHMSI CYIIECTBYIOIINX MTPOM3BOJICTB C MCIIOJIb30BaHIEM
MeMOpaHHBIX MeTO/10B Bam n3BecTHbI?

60 Kakue BakHelne mporecchl 3allUThl YeTOBEeKa Ha OCHOBE MEMOpPAHHBIX TEXHOJIOTHH

Bawm u3BectHb? Kakue TeXHOMOrHYeCKUe, SKOJTOTMYECKUE U IKOHOMUYECKUE TPUHIIMIIBI JIEKAT B
OCHOBE 3THX TEXHOJOTHI?

61 Kakue cranum pa3zpaboTKu MPOIECCOB OUYMCTKH C MCTIOJIb30BAaHUEM MEMOpPAHHBIX TEXHO-
soruii Bam n3BecTHbI?

Kpurepun oueHnBaHus pe3yJibTaTOB 00y4eHUs
Kpurepun onenuBanus pedeparon

OneHka «OTJIMYHO» — BBINOJIHEHBI Bce TPeOOBaHUS K HANMCAHUIO U 3alluTe pedepara:
o0o3HaueHa npobieMa u 000CHOBaHA €€ aKTyaJIbHOCTh, ClIeJIaH KPaTKUi aHaIu3 pa3lu4HbIX TO-
YeK 3pPEHUs Ha pacCMaTpUBaeMyo Ipo0IeMy U JJOTMYHO U3J10KE€HA COOCTBEHHAs! MO3ULMsL, chop-
MYJIMPOBAHBI BEIBOJIbI, TEMA PACKPBITA ITOJIHOCTHIO, BBIAECPKAaH 00beM, COOII0IEHBI TPEOOBaHUS K
BHEIIIHEMY O()OPMIIEHHUIO, 1aHbl IPABUIIbHBIE OTBETHI HA JIOIIOJHUTEIIBHBIE BOIIPOCHI.

O1eHKa «XOpOLIO» — OCHOBHBIE TPEOOBaHUS K pedepaTy U €ro 3alfuTe BBIINOJHEHBI, HO
IIPY DTOM JOIYHICHBI HEOYEThl. B 4aCTHOCTH, HIMEIOTCSA HETOYHOCTH B U3JI0KEHUU MaTepHaa;
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OTCYTCTBYET JIOTHUECKasl IOCIIEA0BATENbHOCTh B CYX/IECHUSAX; HE BblIepaH o0beM pedepara;
UMEIOTCA YIYIIEHHUS B 0OPMIICHUH; Ha JIOTIOJIHUTENbHBIE BOIIPOCHI MPH 3aIUTE 1aHbl HETIOJIHBIC
OTBETHI.

O1eHKa «y10BJ1€TBOPHUTEIbHOY» — UMEIOTCS CYIIECTBEHHBIE OTCTYIIICHHUS OT TpeOOBaHUN
K pedepupoBaHuio. B 4acTHOCTH, TeMa OCBELIEHA JIMIIb YAaCTUYHO; AOMYIIEHbl (paKTHYECKHUE
OLIMOKH B COJIEpKaHUU pedepaTa WM MPH OTBETE HA JONOJHHUTEIBHBIE BOIIPOCHL; BO BpeMs 3a-
LIUTHI OTCYTCTBYET BBIBOJ.

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

Kpurepun 1ud¢epeHunpoBaHHoi olleHKHN pedpepaTa

Kpurepnu onenku MaxkcuMmanbHasi OlleHKa B Oajuax

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

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

13-15 0anaoB — OTJIMYHO;

10-12 6annoB — xopoIo;

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

Kpurtepuu oneHuBaHus npe3eHTanuu

O1eHKa «omauuH0» BHICTABIISAETCS CTYJICHTY, €CIIH:

- IPE3EHTAIMs COOTBETCTBYET TEME CaMOCTOSTEIbHON PabOTHI;

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

- chopMyIMpOBaHHAS TEMa SICHO M3JI0KEHA M CTPYKTYPHPOBAHA;

- UCIIOJIb30BaHbl rpaduueckue n3odbpaxenus (pororpaduu, KApTUHKA U T.I.), COOTBET-
CTBYIOIIHE TEME;

- BBIJIEP)KaH CTUJIb, LIBETOBAs raMMa, UCIOJIb30BaHa aHUMAIHs, 3BYK; paboTa odopmiieHa
¥ TIPEJJOCTABJICHA B YCTAHOBJIEHHBIH CPOK.

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

- TIPE3CHTAINSI COOTBETCTBYET TEME CaMOCTOSTEIbHON paboThI; 0(OpMIIEH THUTYIHHBIN
CJIaii/l ¢ 3aT0JIOBKOM (TeMa, 1IeJIH, TUTaH U T.11.);

- chopMyIHpOBaHHAS TEMa SICHO M3JI0KEHA M CTPYKTYPHPOBAHA;

- UCIIONIb30BaHbl Tpaduueckue n3odpaxenus (pororpaduu, KApPTUHKA U T.I.), COOTBET-
CTBYIOIIHE TEME;

- pabota ohopMIiIeHa U MPeIOCTaBICHA B YCTAHOBJICHHBIN CPOK.

OueHka «HeyooenemeopumenbHo» BEICTABISCTCS CTYICHTY, €ClI paboTa He BHINOIHEHA
WIN COJICPKUT MaTepHall He IO BOMPOCY.

Bo Bcex ocTanmpHBIX Citydasx paboTa OIIEHUBACTCS Ha «yA0BJIETBOPUTETBLHO.

Kpurtepun oneHuBanus yCTHOro onpoca
PexomeHanMy o OLIEHUBAHUIO YCTHBIX OTBETOB CTYAEHTOB.
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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. KpuTepuu olieHKU: — MPaBHILHOCTb
OTBETA IO COACPKAHMIO 3aJaHMsl (YUUTHIBACTCS KOJMYECTBO M XapaKTep OUTMOOK IPH OTBETE);

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

— CO3HATEIBLHOCTh OTBETa (YUUTHIBACTCS IIOHMMAHUE M3JIaraeMoro MaTepuaa);

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

— paIMOHATIFHOCTH MCIIOIH30BAaHHBIX TPHEMOB M CITIOCOOOB PEIICHUS TOCTABJICHHOH yueo-
HOU 3371auu (YYUTHIBACTCSl yMEHHUE UCIIOJIb30BaTh HAMOOJIee MPOorpeccuBHbIC U () ()EeKTUBHBIE CITO-
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 OIBIT TIPU YCTHOM OTBETE);

— UCIOJIb30BaHUE JOTOJIHUTEIBHOTO MaTepuaia (00s3aTelIbHOe YCIOBUE);

— palMOHAIBHOCTh MCIOJIb30BaHUSI BPEMEHH, OTBEICHHOIO Ha 3ajaHue (He omolpsercs
3aTSIHYTOCTh BBIITOJIHCHUS 3aJ]aHHs, YCTHOTO OTBETa BO BPEMEHHU, C yUETOM HWHIMBHIYATbHBIX
0COOCHHOCTEH CTY/IEHTOB).

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

O1CHKA «OMIUYHOY CTABUTCS, €CIIM CTYJICHT TIOJHO M3JIaraeT MaTepuall (OTBEYaeT Ha BO-
pOC), TaeT MPABIIBHOE ONpeeliCHUE OCHOBHBIX MOHATHI; 00HAPYKHBACT IIOHUMAaHUE MaTePHU-
ana, MOkeT 000CHOBATh CBOM CYXXACHHUSI, IPUMEHHUTH 3HAHUS Ha MPAKTUKE, TPUBECTH HEOOXOIU-
MBI€ IPUMEPHI HE TOJIBKO M3 YICOHUKA, HO M CAMOCTOSITEIILHO COCTABIICHHBIC; U3JIaraeT MaTepuall
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 «OTJIMYHO», HO TOMYyCKaeT 1—2 omuOKHU, KOTOphIE caM K€ UCIIPaB-
nsieT, U 1-2 HeoueTa B MOCIIEIOBATEIEHOCTH U SI3BIKOBOM 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 OTPEEIICHNUHN MOHATHH Wi GOPMYTUPOBKE MPABUIT; HE YMEET JOCTATOYHO ITYyOOKO
1 JIOKa3aTeJIbHO 000CHOBATH CBOM CYXKJICHUS M TPUBECTH CBOM IMPUMEPHI; H3JIaracT MaTepHuas He-
MOCIIEA0BATENBHO U IOMYCKAET OMUOKHU B S36IKOBOM O(OPMIICHUH U3JIaraeMoro.

OneHka «Heyooe1emeopumenbHo) CTaBUTCS, €CIU CTYACHT OOHApYXXHBaeT 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 MOJATOTOBKE, KOTOPBIC SBIITIOTCS CEPHE3HBIM MPEISATCTBUEM K
YCTIEITHOMY OBJIAJICHUIO TTOCTEAYIOIIIM MaTePHAIIOM.

Kpurtepuu onieHuBaHus pe3yJibTaTOB KOHTPOJBHBIX PadoT

KonrtponbHas paboTa npoBOAUTCS B MUCbMEHHOH Gopme.

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
Oonee ogHOM HErpyOOii OMMOKK U OJTHOTO HEJ0UeTa, UIN He OoJiee IBYX HEJOUYETOB.

O1eHKa «yT0BJIETBOPUTENBHO», CCIIH CTYJACHT MPABHILHO BBHITIOJHHI 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 Ja6opaTopHbIX 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.
Pe3ynbpTar caaum 3aueta 3aHOCUTHCS MTPEMOIABATENIEM B 3aUETHYIO KHUKKY.

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.
3auer

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-
KOMBII C OCHOBHOM JIUTEPATYpOM, pEKOMEHI0BAaHHOU mporpammoii. Kak npaBuio, oreHka «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 MPOrpaMMoOn 3a1annil. Kak mpaBuiio, OLIEHKa «HE 3a4TEHO0» 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
MIPEAOCTABIIAETCS TONOJHUTEIBHOE BPEMS AJIs MOArOTOBKH OTBETA HA SK3aMEHE;

— MPU MPOBEICHUU MPOIETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUs MHBAIHUOB 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 3PEHUS:

— 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 [lepeuens yueOHOIi TUTEPATYPHI, HHPOPMAIIMOHHBIX PECYPCOB M TEXHOJIOT Uil
5.1 YueOnasi iureparypa

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]: yuebHoe nocodue / I'.B. [Tauypun, E.H. Cocuuna, 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 Bero» 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-0ubMoTeuHbIe cucTeMbl (IBC):

1 DBC «FOPAWT» https://urait.ru/

2 IBC «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 JXYpHAIOB Ha Poccuii-
ckoii mardopme Hayunsix sxypHaoB HOMKOH http://archive.neicon.ru

6 HannonanbpHast siekTpoHHas OMOMMOTEKa (JOCTYH K DJIEKTPOHHOW OMOIMOTEKE
nuccepraumnit Poceuiickoit rocynapcreennoit ouodnuoreku (PI'B) _https://rusneb.ru/

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

8 baza pmannpix CSD KemOpuKCKOTO IEHTpa KpUCTAUIOrpapUuecKuX 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 nHpopmarronnas cucrema POCCHUS  http://uisrussia.msu.ru

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

Pecypcsl cB0OG0AHOTO JOCTYNA:

1 KubGepJlenunka http://cyberleninka.ru/;

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

3 MuHucTepcTBO HaykKd W Bblcmiero 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 3akoHormpoekT "O6 oOpazoBanuu 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, ITyOJIMKAIUNA ¥ KOH-
depennmii http://infoneeds.kubsu.ru/

5 bubnuoTeka naDopMaImoOHHBIX pecypcoB Kadeapsl HHPOPMaIMOHHBIX 00pa3oBa-
TEJIbHBIX TexHoorui 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 0Oy4YeHHSI CTYAEHTOB SBJSIETCS CaMOCTOsITeNbHAs pabdoTa 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 3a4eTta B YCTHOM MJIM MUCBbMEHHOU (hopMe (10 yCMOTPEHMIO MPEeToiaBaTes).

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 JOCTHKEHHS 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 co0oi KpaTkoe U3JI0KEHUE COJAEPKaHUs HAYYHBIX TPYIOB, JTUTE-
patypsl o onpezieeHHON HayyHoi Teme. O0beM pedepara moxker nocturars 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 pedeparoB, 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 MAITMHOIMMCHOTO 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€ MOXET OBbITh MHUIIUMPOBAHO 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 U HHTEpHET-
HMCTOYHHKAX, OMyOJUKOBAaHHBIX B MOCJIEIHHE 3 TOA.

JlokJiaz, 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
Tes1e()OHBI C BBIXOJIOM B UHTEPHET U IIp.

JIaGoparopHasi paboTa BBINOJHSAETCS CTYAEHTOM B COCTaBE TPYIIbI, MOATPYIIIBI 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

UCCIICIOBaHMI B BUJIE€ BBIBOJIOB 0 paboTe, MOArOTOBUTH OTBETHI Ha BOIpockl. [locie 3aBepieHus
BBINOJIHEHUS Ta0OPAaTOPHBIX PA0OT MPOU3BOJAUTCS UX 3aIINTA.

JlomyckaeTcsl HCIOJIb30BaHHE pabounx TeTpajeil, B KOTOPBIX 3aKOHCIIEKTHPOBAHBI
HauOoJyiee BaKHbIE C TOYKM 3PEHUS KaXJOr0 M3 CTYIEHTOB MOMEHTHI, BbIIEJICHHBIE IPU
CaMOCTOSITENIbHON TPOPAa0OTKE KAXKIOU U3 TEM.

B ocBoeHMM IHCHUIUIMHBI MHBAIUAAMM U JIMUAMHM C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
310pOBbsi OOJIBIIIOE 3HAYCHUE WMEET WHAWBHUyalbHas 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-
I'paMMHOI'0 obOecrieueHust

VYueOHble ayUTOPHU ISl TPOBE/IE-
HUSI 3aHSATHN JICKIIMOHHOTO THIIA
(ayx. 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 cpeacTBa 00yUCHHS:
HepeHOCHOe MYJIbTUMEINitHOe 000pyno-
BaHHE (HOYTOYK, IPOEKTOP)
ObopynoBanue:

1. VuebHas mabopaTopus KOJUIOWIHON
xumud (ayz. 328c¢ koprr. C, r. KpacHonap,
yi. CraBporosbckas, 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 ma-6opatopHble; Becsl
TOPCHUOHHBIE; Memanka ¢ IOJOrPEeBOM
«lka C-MAB HS7»; llleiikep 1aboparop-
et LS110; pH-merp Hanna Hi2211;
Mynbti-MeTp; McTOYHUK MUCTaHus I10-
CTOSIHHOT'O TOKa CTaOMJIM3MPOBaHHBIN
b5-49; KoHmgykToMeTp TOPTAaTHBHBIN
Hanna HI 9033; Hacoc mepucranbTuue-
CKMIl MHOTrOKaHajbHbIN; Hacoc mnepu-
CTAJIbTHYECKUI oaHOKaHaubHEIH LS 301;
Myasturect UITTT-101-1.

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

OcHamena HEOOXOIUMBIM J1aboparop-
HBIM 000PYIOBaHUEM:

Tepmocrat; BoasHast OaHS; HOHOMEDHI;
BOJOCTPYMHBIM BaKyyMHBIM Hacoc; TeX-
HUYECKHE BECHI; AHAJIMTHYECKHE BECHI;
KOHIYKTOMETPHUYECKNE SICHKN U H3-
MEpEHHSI INEKTPOIPOBOAHOCTH PACTBO-
poB; u3MepuTenu nmmuTanca E7-21.

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

Kypcoas paboTa He npesycMOTpeHa y4eOHbIM TUIAaHOM.

Jliist caMoCTOSITeIbHOM paboThl 00YYAOIIMXCS IPEIyCMOTPEHBI TOMEIICHHS, YKOMILIEK-
TOBAHHBIC CHCHHaJII/I3Hp0BaHHOﬁ Me6€JIBIO, OCHAIIICHHBIC KOMHBIOTepHOI;'I TEXHUKOU C BO3MOKHO-
CTBIO MOAKIIIOUCHHS K ceTH «HTepHeT» U 00ecIieueHreM J0CTyIa B AJICKTPOHHYIO HH(OpMAITH-
OHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

HanmeHoBaHHe NOMEIICHMI JJ1s
CaMOCTOSTEIILHOU paboThl 00yYaro-
IIAXCS

OcHaleHHOCTb TTOMEILEHUH I caMo-
CTOSITENBHON paboThl 00YUYaArOIIUXCSE

IlepeueHb NHULIEH3MOHHOTO NIPO-
rPaMMHOT0 00CCTICYCHUS

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

Meobenp: yuebHas mebenb

KoMruiektT — crenuanu3upoBaHHOW — Me-
0eH: KOMIBIOTEPHBIE CTOJIBI
Oo6opynoBaHue: KOMIIbIOTEPHAS TEXHUKA
C MOJKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHOH ceTr «VHTEepHEeT» 1
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 oOydJatonmxcs (aym.
ayn. 400c, 431c¢)

Meobenb: yuebHas MebOenb

Kommrekr crnenuanu3upoBaHHOH — Me-
0eM: KOMIIBIOTEPHBIE CTOJIBI
OO0opyznoBaHue: KOMIIBIOTEPHAs TEXHUKA
C TOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHOH ceTu «HTepHET» U
JIOCTYIIOM B 3JIGKTPOHHYIO HH(OpMaIH-
OHHO-00pPa30BaTENBHYIO Cpeny o00paso-
BaTeJbHOW OpraHu3aluM, BeO-Kamepsbl,
KOMMYHHUKAITUOHHOE obopynoBanue,
obecrieunBaroliee JOCTYI K CETH HHTEp-
HeT (IIPOBOJHOE COeMHEHHEe U Oecrpo-
BOJHOE coeiMHeHue 1o TexHojorun Wi-
Fi)

Microsoft Windows;
Microsoft Office
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