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1 Iesn 1 321241 OCBOEHUS THCHUILIMHBI
1.1 eab aMCHUININHBI.

Henpbto yuebnoit aucummumasl 51.B.J1B.03.01 «MemOpaHHble TEXHOJIIOTUH B PELICHUU
9KOJIOTHYECKUX MPOOJIEM» COCTOUT B CO3JJaHUU LIEIOCTHOTO MPEICTABICHUS O PO MEMOPaHHBIX
TEXHOJIOTUH B PEIICHUH YKOJIOTHIECKUX MPOOIIEM.

1.2 3amauyy IUCIUILINHBI:

*  II0Ka3aTbh UCTOPHIO Pa3BUTH U KIacCU(UKALMIO MEMOpPAHHBIX TEXHOJIOTUI U YCTPOMCTB,
MCIIOJIb3YEMBIX JIJI1 MOHUTOPHHIA aHTPOIIOT€HHOI'0 BO3/IEHCTBUS HA OKPY>KAIOILYIO CPENy U
B CHCTEMaXx 3allUThl CPe/bl OOMTAaHUS; 1aTh TEOPETUUECKUE OCHOBBI ITPOLIECCOB, UCIIOb3Ye-
MBIX B 3THX CHUCTEMAX;

*  [POAEMOHCTPUPOBATH HauOOJIEe TUIIMUHBIE KOHCTPYKIIMOHHBIE PEIICHUs] MEMOPAaHHBIX arl-
[1apaToB, IPUMEHSAEMBIX B CUCTEMAaxX KOHTPOJIS 3arpA3HSIOLINX BEUIECTB U COBPEMEHHBIX
CpeACTBax 3alllUThl U peabMINTALlMK OKPY’KAIOIIEeH Cpebl;

*  O3HAKOMMUTbH C HOBBIMU HAIllPaBJICHUSIMH JIPYKECTBEHHBIX OKPYKAIOLIEH cpesie MPOU3BOI-
CTBEHHBIX TEXHOJIOIUHA;

*  pOaHATU3UPOBATH JOCTOWHCTBA U HEIOCTATKU MEMOpPAHHBIX CHCTEM 3aIIUTHI Cpeibl 00u-
TaHMsI C TOUKH 3pEHUs pecypcocOepekeHns U SKOIOTHYECKOH 11e71ecO00pa3HOCTH;

*  paccMOTPETh MPUHIUIIBI MATEMATHUECKOI0 MOJICITMPOBAHUS, JIe)KAIllUE B OCHOBE MH)KEHEP-
HBIX pacueTOB MEMOPAHHBIX MPOLIECCOB OUYUCTKH U Pa3JIeJIEHUS BELLECTB;

*  [PUBUTH NIEPBUYHBIE HABBIKM UH)KEHEPHBIX PACUE€TOB U MPOTHO3UPOBAHUS PE3YJIbTATOB pa-
OOTHI OTJENBHBIX YCTPOHCTB U CIOKHBIX TEXHOJIOIMYECKHX CXEM, ITpeIHa3HAauE€HHBIX JUIs
IPEIOTBPALEHHS BPEHBIX BEIOPOCOB B aTMocdepy, ruapocdepy u autochepy

1.3  MecTo TMCHUTUIMHBI (MOYJI5) B CTPYKTYpe 00pa3oBaTebHOI MPOrpaMMbl

Hucuumuua b1.B.JIB.03.01 «MeMOpaHHbIe TEXHOJOIMH B PEIIEHUH 3KOJIOTHYECKUX

po0sieM» OTHOCHUTCS K JUCLIMILIMHAM 10 BbIOOpY BapuaTuBHOM yacTu bioka 1 yueOHoro miana

HanpasyieHus noaroroBku 04.04.01 Xumust, MarucTepckoi mporpaMmbl IJIEKTPOXUMHUSL.

N3ydeHre JaHHOM NHMCUUIUIMHBI ONUPAETCs HA 3HAHMSI, TOJIyUEHHBIE B X0OJI€ OCBOCHHUSI Ta-

KUX JUCLUIUINH, Kak «MeMmOpaHHas 3JeKTPOXUMHS U MeMOpaHHbIe MaTephallbl HOBBIX MOKOJIE-

HUW», «AKTyaJIbHBIE 33]1a4¥ COBPEMEHHOU XUMHUN.

1.4  IlepeveHb IJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHMs MO0 JUCHUILINHE (MOAYJIIO), COOT-
HECEHHBIX € IVIAHMPYEMbIMH pe3yJIbTaTaAMH 0CBOCHHS 00pa30BaTe/IbHOM NMPOrpaMMbl
[Tponiecc n3yueHHUst TUCUUIUIMHBI «MeMOpaHHbIe TEXHOJIOTMU B PELICHUH 3KOJOTMUYECKUX HpO-
OyieM» HampaBlieH Ha (hOpMHUPOBaHHE CIIEIYIOMNX OOIIEKYIbTYPHBIX U MPO(HECCUOHATBHBIX KOM-
nereniuii: OK-2, I1K-4.

Ne Unpexc | Cogepxanuie koM- | B pe3dynbrare nzyuenus yueOHON AUCHUIIIMHBI 00 y4daro-
IL.I. | KOMIe- | meTeHuuu (Ui eé LIUECS] TOJIKHBI
TEHIUU | YacTH) 3HaTh yMeTh BJIaJ1eTh

1. OK-2 TOTOBHOCTBIO JIEN- | IIPUHIUIIBI MOIUGUIMPOBATE | MPEACTABICHUEM O
CTBOBaTb B He- | pabOTbl CO- | IPUMEHSEMbIE COLIMATIBHBIX u
CTaHJApPTHBIX CH- | BDEMEHHON | pElICHHUs JUIA | OTUYECKUX
TyalusiX, HECTH | HayyHOW all- | 3aIlUThI HOCIECTBHIX
COLIMAJIBHYIO U | HapaTypsl OKpYyXaromien Jerpajanuu
ITHUYECKYIO OTBET- Cpelbl C Y4EeTOM | OKpy»XKarolein
CTBEHHOCTh 3a BO3HUKAIOIINX cpensl

HECTaHJAPTHBIX




No WNunekc | Conepkanue KkoM- | B pesynbTaTe n3ydeHus yueOHOW TUCIMIUIMHBI 00 yJaro-
IL.I. | KOMIE- | NeTeHUMH (Win eé LIUECS JOJIKHBI
TEHIUU | YacTH) 3HaTh yMeTh BJIA/IETh
NPUHATHIE  pele- CUTYaIUsAX
HUS
2. I1K-4 CIIOCOOHOCTBIO TUIIUYHbIE oTOMpaTh HEO0OXO- | 6a30BBIMH  HaBBI-
y4acTBOBATh B po0JIEMBI, IuMylo  uHpOpMa- | KaMU aHaliu3a, CH-
HAYYHBIX JUCKYC- | OCHOBBI KyJib- | LIMIO, pa30MBaTh HA | CTEMATH3AlMH |
CUSIX U MIPEJICTaB- | Typbl  pEeYH, | CBSI3aHHBIE YAaCTH, | 000OLIECHUS pe-
JSITH MOJTyYeHHbIE | MHPOPMalLU- | KOMIIMJIUPOBAThH 3yJIbTaTOB  Hayd-
B UCCJICIOBAHMSIX | OHHBIX Te€X- | JUIsl IPEICTaBICHUS | HBIX  HCCIIE[OBa-
pe3yabpTaThl B HOJIOTMM W | B YCTHOM, IIHCh- | HUU;
BUJIE OTYETOB U BO3MOKHO- MEHHOM U MYJIbTH- | HABBIKAMU npe-
Hay4HBIX MyOIH- | CTH npo- | MeIMHHOM (OopMa- | CTaBICHHUS Pe3yiib-
Kauui (CTeHo- IrPaMMHBIX Tax; TaTOB HAYYHBIX HC-
BbIC JOKJIQJIBL, Pe- | MTAKETOB 00- | HCIOJIB30BATh KOM- | CIIEZOBAaHHUI B BHJIE
depathl ¥ CTaThU | IIETO W CIe- | MBIOTEPHBIE TEXHO- | YCTHBIX JOKJIAIOB,
B [IEPUOJANYECKON | LIUAIBHOIO JOTUU JUIsl Tpell- | TUCbMEHHOM "
HAyYHOI MeYaTH) | Ha3HAYEHUsS | CTABJICHHS pPE3yJb- | MyJIbTUMEIUNHOM
TUTSt IpeJi- | TaTOB Hay4yHBIX HMC- | (popmarax ¢ momo-
CTaBJICHUS CJIeIOBaHUIl B pa3- | b0 COBPEMEHHBIX
pe3ysbTaToOB | JUYHBIX  (OpMax | KOMIBIOTEPHBIX
Hay4HbIX HC- | Ipe3eHTaluil TEXHOJIOTH
CJIeIOBaHUN

2. CTpyKTYypa U cojiep:KaHue JUCHUTLIHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

Bun yuebHoit paboTbl Bcero CemecTpblI (4achl)

4acoB 3 3

KonTtakTHas pa6oTa, B TOM YHcJI€:

AyauTOpHBIE 3aHATHS (BCEro): 82 54 28

3aHsATHS JEKIIMOHHOTO TUTIA 32 18 14

JlaGopaTopHbIe 3aHATHUS 14 - 14

3aHATUS CEMUHAPCKOTO TUIA (CeMUHAPBI, TPAKTUYE- 36 36 i

CKUE 3aHATHSA)

HNnas koHTakTHas padora:

KonTpons camoctosrensHoi padoTsl (KCP) - - -

IIpomexyrounas arrectauus (MKP) 0,5 0,2 0,3

CamocTosiTeIbHAs1 paboTa, B TOM YHCJIe:

CamocTosiTeIbHOE U3YUECHHE Pa3/IeTIOB 10 5 5

[loaroroBka noknanoB, pedeparoB, Npe3eHTalui 10 5 5

Camomnoaroroska (mpopaboTKa U TOBTOPEHUE JIEKITMOH-

HOTO MaTepHalia ¥ y4eOHBIX MOCOOHHi, MOATOTOBKA K 10,8 7.8 3

MPAKTHYECKUM 3aHSATHUSIM)

ITonroToBka K caaye 1a00paTOPHBIX padoT 4 - 4

KonTpoub:

IToaroroBka k 3K3amMeHy 26,7 - 26,7

OO6mas Tpy10eMKOCTh \ qac. 144 12 72




B TOM 4YHCJIe KOHTAKTHAs 825 54,2 28,3
padora
3a4. el 4 2 2

2.2 CTpyKTYypa AMCUHUIIHHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pazaenbl AMCHUIUIMHBL, U3y4aeMbIe B ceMecTpax 2 u 3 (012 cmydenmos ODPO)

No KosngectBo yacoB
- AynutopHas [CaMOCTOSITENb-
pas- HanmenoBanue pasznenos
nena Cemectp |Bcero pabota Hasi paboTa
J | 113 | JIP CP
1 2 3 4 5 6 7 8
Crparerus ¥ TakTUKa UCIIOJIb30Ba-
1. HUSI MEMOpPaHHBIX TEXHOJIOTHHA ISt 2 13 4 6 - 3
peLIeHHs] IKOJIOTHYECKUX MTPodiieM
9 MembOpaHsbl B cpeicTBax MOTEH- 2 16 4 8 i 4
IIUOMETPUYECKOT0 MOHUTOPUHTIA
MembpaHsbl B cpecTBax Xpomaro- 2
3. rpaguyIecKoro aHajan3a 0ObEKTOB 16 4 8 - 4
OKPYKaIOIIEeH CpeIbl
MeMOpaHHBIE TPOIIECCHI OUHCTKH 2
4. ra30BbIX CMeCeH U pereHepariu 15 3 8 - 4
abcopOeHTOoB
MemOpaHHbIe TEXHOJIOTMH KaTallu- 2
S. TUYECKOT0 00€3BPEKUBAHUS BbI- 12 3 6 - 3
XJIOTIHBIX Ta30B
MewmOpaHHbIe METOIBI 00e33apa-
6. YKUBAHUS IPUPOJHBIX U CTOYHBIX 3 12 4 - 4 4
BOJL
Kongepcust, ouncrka, ppakiimoHu- 3
7. pOBaHNE U KOHLIECHTPUPOBAHUE 12 4 - 4 4
KHUJIKUX IPOMBIIIUIEHHBIX OTXOJIOB
MemOpaHHBIE METOTBI B TTepepa- 3
8. 00TKE BOJHO-OPTAaHHMUYECKUX OTXO- 12 4 - 4 4
JI0B
OnexTpo- 1 6apoMeMOpaHHbIE CH- 3
9 CTEMBI TTepepabOTKH U 00E3BPEKH- 88 | 2 i 5 48
' BAHUE KUJKUX PaIMOAKTUBHBIX U ! '
BBICOKOTOKCHYHBIX OTXOJIOB
Hmoeco no oucyuniume: 32 | 36 | 14 34,8

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — nabopaTopHsbie 3aHs-
tusi, CPC — camocrosiTensHas paboTa CTyZeHTa

2.3 Conepxxanue pa3aeioB JUCHUNIMHBI

2.3.1 3aHATHA JEeKIIUOHHOI0 TUIIA

HanmenoBanue ®opMma TeKy-
Ne Coneprkanue pazaena
pazzgena IIETr0 KOHTPOJISI




2

3

Crparerust u TakTUKa
UCIOJIb30BaHUS MEM-
OpaHHBIX TEXHOJIOTUN
JUIS peIlieHus HKOJIO-
THYECKHUX TPoOIIeM

MemOpaHHBIE CUCTEMBI OUUCTKH: KJIACCH-
(buKaIus 1 OCHOBBI IPUMEHEHUS B SKOOH-
O3alUTHBIX Mporeccax. Hampasnenus u
LIEJTU CO3/[aHMUS MaJIO- U 0€30TXOIHBIX TIPO-
U3BOJICTB, a TaKXKE PEcypcocOeperaronmx
TEXHOJIOTMI Ha OCHOBE MEMOPAHHOTO pas3-
JICJICHUS BEIIECTB B JKUJIKOM U ra3zoo0pas-
HOM COCTOSIHUH.

Pedepar

MewmOpansl B cpe-
CTBaX MOTEHIIMOMET-
PHUUCCKOTO MOHHUTO-
pHHTa

Krnaccudukanus MeTo0B, MEXaHU3MEI Tie-
peHoca uepe3 MeMOpaHy, IBUXKYIIHE CUIIbI
U TEOPETHUYECKOE OMUCAHUE MPOLIECCOB.

VYeTHbII onpoc

MewmOpaHsI B cpe-
CTBax xpomaTtorpadu-
YECKOro aHajanza 00b-
€KTOB OKPY’KaromIei
cpebl

OuncTKa ¥ KOHIIEHTPUPOBAHUE PACTBO-
POB, HEUTpAIU3aLUs KUCIOTHO-OCHOBHBIX
CTOKOB.

YceTHBI onpoc

MewMmOpaHHBIC TTPO-
[IECCHI OUYHCTKH Ta30-
BBIX CMECei U pereHe-
pammu abcopOEHTOB

Perenepanust abcopOEHTOB U peKyneparus
TBEP/bIX OTXOJIOB (Ha NpUMepe KOMOMHU-
POBaHHBIX 0apO3JIEKTPOMEMOPAHHBIX TEX-
HOJIOTUH TepepaboTKH HUCIOJIb30BAHHBIX
YIIaKOBOYHBIX MAaTEpUAJIOB).

KonTponbnas
pabora

MeMOpaHHBIE TEXHO-
JIOI'H KaTaJIuTH4de-
CKOTo 00€3BpeK1Ba-
HUA BBIXJIOIIHBIX I'a30B

Teopetnueckrue OCHOBBI MPOIIECCOB (PH3H-
YeCKOHM M XUMHYECKOI OYNCTKH ra3oB. Me-
TOJIbI OUYMCTKU BO3/yXa OT BPEIHBIX ra30B
(Ha mpuUMepe OYMCTKH BO3JIyXa OT JTHOK-
cua cepbl): abcopOuus BOAOMH; N3BECTHSI-
KOBBIC ¥ I3BECTKOBBIC METOJIbI; HEPEKyIIe-
pallMOHHBIE METOJbI; peKylepalroOHHbIC
METOJIbI OYUCTKU C pEereHeparel Xxemo-
copbentoB. TeopeTnyeckue OCHOBBI TPO-
1eccoB (U3UYECKONM M XUMHUYECKOW aj-
cOpOIMH Ta30B, JUCHEPCHBIX U HOHHBIX
npuMeceid. AIcopOeHTHI U aicopOepsr (aa-
COpPOIIMOHHBIC  YCTAHOBKH  TIEPHOMYC-
CKOTO M HENpEepBIBHOTO JelcTBus). Pere-
Heparus aacopOeHTOB.

KoHnTponsHas
paborta

MeMOpaHHBIE METOIBI
o0e33apaKuBaHuUs
MIPUPOJTHBIX U CTOY-
HBIX BOJ

Knaccudukamms MeTog0B, MEXaHU3MBI T1€-
peHoca uepe3 MeMOpaHy, IBUKYIIHE CUITBI
U TEOPETHUYECKOE OIHMCAHUE TMPOIECCOB.
OuncTKa U KOHUEHTPUPOBAHUE KUCIOTHO-
OCHOBHBIX CTOKOB.

Kontponbnas
pabota

KouBepcusi, ouncrka,
(dbpakmoHUpOBaHUE U
KOHIIEHTPUPOBAHHE
KHUJIKUX TPOMBIIILICH-
HBIX OTXOJIOB

OUIBTPOBaHUE KHUIKHUX Cpel] (MEXaHU3MBI
nporecca (GUIBTPOBAHUSA, OCOOCHHOCTH
KOHCTPYKIUH, SKCIUTyaTallud U pereHepa-
uu GrIIBTPOB).

YcTHBII onpoc

MeMOpaHHBIE METOIBI
B IIepepabOoTKe BOJIHO-

KonpektuBHO-1udPy3noHHAST MOICT.

VYcerHblil onpoc




OpraHn4€CKux O0TXO-
J0B

Pacrnipenienenrie KOHIEHTPALUU U TJIOTHO-
cTH ToKa. BonmpTamnepHas xapakTepu-

ctuka. Pacuer tonmunsl quddy3noHHOrO
ciosi. CpaBHEHHE pacueTa ¢ SKCIIEpUMEH-

JCIIN.

TaJIbHBIMH JaHHBIMU. HC,I[OCTaTKI/I MO-

DneKTpo- u bapoMeM-
OpaHHBIC CUCTEMBI Tie-
pepaboTku u 00e3Bpe-
KUBAHUE KUIKUX pa-
JTMOAKTUBHBIX U BBICO-
KOTOKCHYHBIX OTXO-
JIOB

LIUH.

[Tepepa®oTka CTOUHBIX BOJI MACIIOKHUP-
KOMOWHATOB, PEANPUATAN HEPTAHON U
[EJUTIONI03HO-0YMa)XHOHM MTPOMBIIIUICHHO-
CTH METOAAMHU MHUKDPO- U YIbTpauiIbTpa-

Pedepar

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA

HaumenoBanue paznena

TemaTuka NpakTUYECKUX 3aHATUN
(cemuHapOB)

dopma TeKy-
11Er0 KOHTPOJIS

2

3

4

. |CTparerus ¥ TakTUKa UCIOJIb30Ba-

HUA MeM6paHHHX TEXHOJIOTHI JUIA
PCIICHHA SKOJIOTUYCCKUX HpO6JIeM

Knaccugukamus 1 OCHOBBI IpuMe-
HEHHSI SKOOMO3aIUTHBIX TpoIiec-
COB; CTpATeTUsl M TAKTUKA 3AIIHUTHI
atMocdepsl, THAPOCHEPHI, TUTO-
cthepsl. HanpaBnenus u 1ienu co-
3JIaHMsI MaJlo- U O€30TXOIHBIX MPO-
M3BOJICTB, a TAaKXKe pecypcocOepe-
TaloIIUX TEXHOJIOTHH.

YceTHBI onpoc

. |MeMOpaHBbI B cpeicTBax MOTEHLINO-

METPUYICCKOTO MOHUTOPUHTA

Hzrorosienne n MMPHUMCECHCHUC 10~
TEHIIMOMETPHUUECKUX MEMOPaHHBIX
ceHcopoB. CeneKTUBHOCTb U epe-
KpecTHas 4YyBCTBUTENIBHOCTD. [Ipu-
00p «MCKYCCTBEHHBIH SI3bIK»

YceTHBII onpoc

. |MemOpaHbI B cpeicTBaX Xpomaro-

rpagu4ecKkoro aHaauza OOBEKTOB
OKPYKarOIIeH Cpeibl

EMKoOCTHast 31€KTpoAeMOHU3AIUS:
CYILIECTBYIOIINE TEXHOJIOTHH U
MIEPCTIEKTHBBI PA3BUTHSL.

YceTHBIT onpoc

. MeM6paHHLIC mponeccbl OYUCTKHU

ra3oBBIX CMeCEed M pereHepaiuu
abcopOeHTOB

MemOpaHHBIE METO/IbI pereHepa-
11Ut abcopOeHTOB (Ha mpuMepe
OYHUCTKH BO3lyXa U METaHa OT J-
OKCHJIA CEepBI M YIIIEKHCIIOro Tra3a).

YceTHBIT onpoc

. MeM6paHHLIC TCXHOJIOI'MHU KaTaJlku-

TUYECKOTO0 00€3BpEKMBaHUS BbI-
XJIOIIHBIX Fa30B

Meroasl TEpMUYECKON HEUTpAIIU-
3l OTXOJAIINX T'a30B C UCIOJIb-
30BAHMEM HAHO- U MUKPOCTPYKTY-
PUPOBAaHHBIX MEMOpaH C KaTaJluTH-
YECKOM COCTABJIAIOLICH.

YceTHBIT onpoc

2.3.3 JlaGopaTopHble 3aHATHS

Ne

Tewma mabopatopHOit paboThI

dopma TEeKyIIEero KOHTPOJIs

2

3

[IpumeHeHre 0OBIYHOTO AIIEKTPOAUATI3A TSl IeMUHEpa-
JM3aiuu pa30aBIeHHBIX MPOMBIIIIEHHBIX PAaCTBOPOB

3amura JIP




JIOITnn

M0JIb30BaHNEM KOMOMHUPOBAHHONW MEMOPaHHOW TEXHO-

2 | XomomHasi CTepUIU3AIKS MPOMBIIIIEHHBIX CTOKOB 0apo- 3amura JIP
MeMOpaHHBIMH METOJIAMU

3 |/3BneueHne aHTHOKCHUIAHTOB U3 CTOYHBIX BOJ IIUIIIEBBIX 3amura JIP
MIPOU3BOJICTB C UCIOJIb30BAHUEM HOHOOOMEHHBIX MaTe-
pHUajoB
V nanenue TIHKEIbIX METAJUIOB U3 CTOYHBIX BOJI C UC- 3amura JIP

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)
KypcoBble paboTsl HE IPEyCMOTPEHBI YU€OHBIM IJIAHOM

2.4 TlepeuyeHb Y4eOHO-METOANYECKOTO 00ecedeHHs IJIsl CAMOCTOATEIbLHONH pPadoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

IlepeyeHb y4ueOHO-METOAMYECKOT0 O0eceYeHUsT U CHMILTUHBI

[ToaroroBka mokina-
1oB, pedepartos, npe-
3EHTaLNI

CamornoaroroBka
(mpopaboTka 1 MOBTO-
peHUE JIEKIIMOHHOTO
MaTepuana U y4eOHBIX
MMOCOOUH, ITOATOTOBKA
K MPaKTUYECKUM 3aHS-
THSIM)

[ToaroroBka k craue
71a00paTOPHBIX pabOT

Ne Buag CPC 10 BBHINOJHEHUIO CAMOCTOSITEIbHON PadoThI
1 2 3
1 |CamocrosiTensHOE Bonkos B.A. Teopetnueckrue 0OCHOBBI OXPaHbl OKPYKAIOIIEH CPEIbI.
uszyuenue pagenos  |CIIO.: Jlanp, 2015, 256 C.

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

Metoauuecke ykasaHHs MO OpraHU3allid CaMOCTOSITENIbHOM pa-
OOTHI.

Meroanueckue yka3zaHusl K BBITIOJHEHUIO JIA0OPAaTOPHBIX padoT.
Metoanyeckue ykazaHHs [0 HalIMCaHUIO pedeparTos.

YTBepxkaeHsl kadeapoil ¢uznueckoil xumuu, nporokon Ne 17 or
11.05.2017 r.

Metoauueckue yka3aHHsl K BBIITOJHEHUIO JAOOPATOPHBIX padoT Mo
JUCLUIUIMHE. YTBepKJeHbl Kadeapoil (pu3ndeckoi XMMHUHU, MPOTO-
koxt Ne 10 ot 13.03.2018 r.

MCTOHH'—I@CKI/IG peKOMeHI[aIII/II/I K 0pFaHI/ISaHI/II/I aYHHTOpHOﬁ 1 BHCA-
YAUTOPHOU (CaMOCTOSTEIHHON) pabOThI CTYICHTOB: METOTUIECKHE
ykazanus / coct. T.I1. Cropoxkenko, T.b. [Tounnok, A.B., becnanog,
H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-1, 2018. 89 ¢

Y4eOHO-MeToIMYeCKUe MaTepualbl Ui CaMOCTOSTEIbHOM pPabOThl OOydaloOIIMXCS W3
YHUCiIa MHBAIUIOB | JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) nmpenocTtaBisitoTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCHPUSATHS HH(POPMAIIIH:

J171st T ¢ HApYIICHUSIMH 3PEHHS:

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

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU CITyXa!

— B IIeYaTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JUnst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B Ie4aTHo (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.
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JlaHHBIN nepeueHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTUHIEHTa 00y-
YAFOLITIXCS.
3 Obpa3oBaTe/ibHbIE TEXHOJIOTHH

Jnst popmupoBaHuss NpoecCHOHATIBHBIX KOMIIETEHIIMI B IMpOIEcce OCBOCHHS Kypca
UCIIOJIb3YeTCsl TEXHOJIOTUs MPOo(eCCHOHAIbHO-PAa3BUBAIOILEI0 00yUeHHUs, IIPpeycMaTpuBaroIas
HE TOJIBKO Iepefadyy TEOpPETHYECKOro Marepuaia, HO W CTUMYJIMPOBAHHE M pPa3BUTHE
IPOAYKTHBHBIX [TO3HABATENbHBIX AECHCTBUM CTYIEHTOB (Ha OCHOBE IICHUXOJIOTO-NEAarornuecKon
TEOPHH MOITAITHOTO (JOPMHUPOBAHUSI YMCTBEHHBIX JICHCTBUI).

Bup 3anarus | Mcnonbs3yeMble HHTepakTHBHBIE 0Opa3oBareibHble | KonnuectBo
Cemectp
(JI, I1P, JIP) TEXHOJIOTHH JacoB
2 11P PaboTa B ManbIx rpymnmax 4
Mertox noncka OBICTPBIX PEIICHHUH B TPyIIe 4
Mo3roBoii mtypm 6
3 JIP PaboTa B ManbIx rpynmax 2
Merton noucka ObICTPBIX pEIIEHHH B IpyIine 2
Mo3sroBoii mtypm 2
Uroro: 20

I[JISI HHBAJIWJO0B U JIMI C OrpaHUYCHHBIMU BO3MOXHOCTAMU 310POBbA PCATIU3YIOTCSA MHAWBUOY-
AJIbHBIC O6paBOBaTCJ'ILHI>Ie TEXHOJIOTHH, KOTOPBIC ITO3BOJIAKOT ITOJIHOCTBIO HHAUBUAYAJIIU3UPOBATH
COACPIKAaHUEC, MCTOAbI 1 TCMIIbI y‘-IG6H0ﬁ ACATCIIBHOCTH MHBAJINAA, BHOCUTH BOBPCMA H€O6XOZII/I-
MBbIC KOPPCKIUHU KaK B ACATCIbHOCTD CTYACHTA-UHBAJIINAA, TAK U B ACATCIIBHOCTD IIPCIIOAaBaTCIIA.

4 OneHo4YHbIe CPEACTBA JJIsl TEKYIIero KOHTPOJISA YCIeBAeMOCTH H NMPOMEKYTOYHOM aTTe-
CTAlUH

4.1 ®oHJ OLIEHOYHBIX CPeJICTB A5 NPOBEJAeHUs TeKYLIero KOHTPOJIA

IIpumepHbIe TeMbI pedepaToB K pazgeny «CTpaTerusi 1 TAKTHKA HCIIO0JIb30BAHUSI MeMOpaH-
HbIX TE€XHOJIOTHI /51 pelIeHus IKOJIOTHYeCKUX MpodJieM»
1.  AnnaparypHoe opopMieHHE THOPUIHBIX YCTAHOBOK, UCIIOIB3YIOMINUX 0ap0o- U AJIEKTPO-

MeMOpaHHbIE METO/IbI.

Y CTaHOBKH /17151 CBEPXTITyOOKOM OUMCTKH BOJIBI.

YcTaHoBKH ¢ afcopOepaMul IEPHOANYECKOTO AEUCTBHSL.

buonornyeckne MeTo1bl OUUCTKH: AKTUBHBIN WII U TUIEHKH; a3POTIHKHU.

buopeakropsl

[TpuHIMTIIBI TPUMEHEHUS! 0OPATHOI'O 0OCMOCAa B KOMOMHUPOBAHHBIX MEMOpPaHHBIX METOAAX

o arwN

1 MHOT'OCTYIICHYATHEIX YCTaHOBKAx.

~

Crneunguka 06e3BpeKUBAHUS KUAKUX PATHOAKTUBHBIX OTXOJIOB.

8.  IIpuHIHMITEI COBEpPIICHCTBOBAHUS CYIIECTBYIONINX MPOU3BOJICTB C UCTIOIH30BAHUEM MEM-
OpaHHBIX METOJIOB.

9. Pexymneparusi TBEpAbIX OTXOJI0B METOAOM 3JIEKTPOIUAIN3A

10. TIIpeumymiecTBa UCHOIB30BAHUS MEMOPAHHBIX METOJIOB MPH 00pabOTKEe BOAHO-OpraHuye-
CKHX OTXOJIOB.

11. TlepcriekTuBBI pa3BUTHS MEMOPAHHBIX MPOIIECCOB.

Bomnpoce! a1 ycTHOro onpoca no reme «MeMOpaHbl B cpeAcTBaX NOTEHIUOMETPHYECKOT0
MOHUTOPHHI 2
1. KaxoBbl IpUHLIUIIBI CO3aHUS TOTEHIIMOMETPHUUECKUX CEHCOPOB?



3.

Kakwue TpeboBaHus IPEIBSBISIOTCS K MEMOpaHaM, UCIOJIb3YEMbIM B IIOTCHIIMOMETPHYECKIX
ceHcopax?

[TpuBenuTe MpUMepsl UCIOIH30BAHUS MEMOPAHHBIX MMOTCHIIMOMETPUICCKUX CEHCOPOB IS
MOHHUTOPHHTA PeaTbHBIX 00BEKTOB OKPYXKAIOIICH CPEIIbI.

Bomnpocel quist yetHoro onpoca mo reme «MemOpaHbl B cpeAcTBaX XpoMaTorpagu4eckoro
aHa/IM3a 00bEKTOB OKPY:KAIOLIEH cpeabD)

1.

2.

o gk

Kakue HoBel1IMe MEMOpaHHbIE TEXHOJIOIUHU, pa3paboTaHHbIE JUIsl TPEIKOHIIEHTPUPOBAHUS
¥ OYHMCTKU CTOKOB, BaM M3BECTHBI? ONMUIINTE MPHUHLIUI UX PAOOTHI.

KakoBo TununuHoe anmnapatHoe opopMIeHHE EMKOCTHOIO 3JIEKTPOAEHOHU3aTopa?

Kakum TpeOGoBaHMsIM JOKHBI OTBEYATh BEIIECTBA, UCIOIb3yeMbIe B Ka4eCTBE a/IcOpOeH-
TOB?

UYrto Takoe uzorepma copOuun?

JIs KakuX CUCTEM OHa MOXeT ObITh ypaBHEHHEM JIsHrMiopa?

Jl1s onMcaHus KaKuX CUCTEM JIy4lle UCI0NIb30BaTh Teoprto bOT?

Ilepeuens yvacmu Komnemenyuu, npogepaemuvix oyeHouynvimu cpeocmeanu’. OK2, I1K4

KonTpoasnas padora Nel nmo reme «MemOpaHHbIe POLECCHI OYUCTKHU Ia30BbIX cMecel 1
pereHepanuu abcopOoeHTOB»

1.
2.

Bapwuanr 1.
B uem cyTh perenepanuu agcopOEHTOB METOI0M OUIIOISIPHOTO 3JIEKTpoAraIn3a?
Kakue MeTo/1pl TepMHUECKON HEUTpAIU3aluU OTXOAIIMX ra30B C UCIOIb30BAaHUEM HAHO-
U MHKPOCTPYKTYPHUPOBAHHBIX MEMOpaH C KaTaJIUTUYEeCKOW cocTapistomiell Bam wus-
BECTHBI?
KaxoBbl mpuunHbI Aerpagaluu MeMOpaH, UCIIOJIb3YEMBIX JJI1 OUMCTKU Ta30BbIX cMecei?
Bapmuanr 2.
Kaxue pynnamentanbHbie mpouecchl 1udpy3uu JiexaT B OCHOBE IPUMEHEHUS pa3iiny-
HBIX TUIIOB MeMOpaH JJis Ta30pa3ieneHus?
Onumure MeMOpaHHbIE METO/IbI pEreHepal abCoOpOEHTOB Ha MPUMEPE OUNCTKU Me-
TaHa OT YIJIEKUCIIOTO Ta3a.
KaxoBbl npuHLIKMITHATBHBIE TOAXObI K BOCCTAHOBJIEHHIO MEMOpaH, UCIOJIb3yEMBIX B
mpolecce perenepanuu abcopoeHToB?

KOHTpOJ'lI)Haﬂ paﬁoTa Ne2 o Teme «Karanurnueckoe 06e3Bpe>lanaHue BbIXJIOIIHBIX I'a30B»

1.

2.

Kakwue knaccuueckre MeTo 1bl 00€3BpeKMBaHUSI TOKCHUHBIX MPUMECEi, HAaXOAIIUXCS B CO-
CTaBe Ta30BBIX CMECEH, BaM M3BECTHBI?

Kakune meMOpaHHbIE METOABI 00€3BPEKUBAHUS TOKCUUHBIX TIPUMECEH, MPUCYTCTBYIONINX B
COCTaBe ra30BBIX CMECEH, BaM U3BECTHHI?

KonTposbHnas paGora Ne 3 no reme «MemOpaHHbIe MeTO/IbI 00e33apasKUBAHUS IPUPOIHBIX
U CTOYHBIX BOI»

7.
8.

9.

10.

Bapmuanr 1.
KakoBbI OCHOBHBIE IPUHIIMIIBI Pa0OTHI AJIEKTPOIUATU3ATOPA-KOHIIEHTpaTopa?
Kakue HoBelinne MeMOpaHHbBIE TEXHOJIOTUH, pa3paboTaHHbIE AJI HEUTpaIU3aluu CTO-
KOB, BaM U3BeCTHBI? ONUIINTE MPUHIIMIT UX PAOOTHI.
Kaxkue cragum pa3paboTKy MPOLECCOB OYUCTKH C UCIOJIB30BaHUEM MEMOPAHHBIX TEXHO-
noruii Bam u3BecTHb1?
Kak ncnonb3yror MeMOpaHHbIE METOABI JUISl U3BJICUEHUS U PEKYIEpaluH TAKEIBIX Me-
TaJJIOB?

Bapuanr 2.
KakoBo TunmnuHoe anmapatHoe oQpopMIICHHE 3JIEKTPOANAIN3aTOpa-KOHIIEHTpaTopa?

10



w

B 4yeM cyTh HeWTpanu3anuy KUCIOTHO-OCHOBHBIX CTOKOB METOJIOM OHMITOJIIPHOTO 3JIeK-
Tpoauanuza?

KaxoBbI IPUHLIUIIBI CO3aHUS IPOU3BOACTB € 3aMKHYTBIM LIUKJIOM I10 Boze?

B 4ém cyTh mepepaboTKu CTOUHBIX BOJ MACIOXUPKOMOUHATOB, MPEIIPUATHI HePTIHON
U 1eJUTI0JI03HO-0yMaKHOM MPOMBIIUIEHHOCTH METOJIaMH MUKPO- U YiIbTpaduiabTpanuu’?

Ilepeuenv yacmu Kkomnemenyuu, npogepaEMvLX OUueHoYHbIM cpeocmeom: OK2

Bomnpoce! nu1st yerHoro onpoca no reme « KouBepcusi, ouncrka, GppakumoHUpoOBaHHe U KOH-
HEHTPUPOBaHUE KUIKHX MPOMBIILIEHHBIX 0TX0/10B)

1.
2.

NGO

10.

11.
12.
13.

14.
15.

16.
17.

18.
19.

20.
21.
22.

23.
24.
25.
26.
217.
28.

29.

Kakue kpurepuu nexat B OCHOBE BHIOOpa METOJIOB M CXEM OYHCTKH BOJIHBIX PacTBOPOB?
Ot kakux GaxTOpOB (M MOYEMY OT HUX) 3aBUCUT CKOPOCTb OCAXKJICHHS KPYITHOAUCTIEPCHBIX
YaCTHUIl B YCTIOBUSIX €CTECTBEHHONW KOHBEKIIUN?

KakoB nipuHImn Bei00pa GopMyst s pacdera MonpaBouyHOro koddduimenta, He0OX0Iu-
MOTO MIPH OMPEEIEHUU CKOPOCTH OCAXK/ICHHUS YaCTHUIIBI B YCIIOBUSX BHIHYKICHHONW KOHBEK-
uuu’?

Kakoli mpUHIIKII JISKUT B OCHOBE OMPEENIEHUs] CKOPOCTH OCAKICHHS YacTHIL, (hopMa KOTO-
PBIX OTJIMYaeTCs OT ChepUuIecKOi?

Kakoe o0opynoBanue NpUMEHSIOT JIsi TpPyOOH OYMCTKU OT HEPACTBOPUMBIX MPUMECEi?

B gyem cyTs MeTona dioTanuu u anekrpodaorarm’?

[Touemy proTupyromas cujaa 3aBUCUT OT yIiia CMauUBaHUSI YACTHIL?

HazoBure ycTpoiicTBa, UCHoib3yeMble AJis OTACJICHUS HEPTENPOAYKTOB U KUPOB OT OUU-
IIEHHOH BOJIbI BO (hjI0TaTOpax.

Kakum 06pa3om u nmoyemy MOXHO HHTEHCU(UIIUPOBATH TIpoiiecc (iotarun?

Kakne MeTonpl MOBBIMIEHUS SPPEKTUBHOCTH OOOPYAOBaHUs, MPEIHA3HAYEHHOTO JUIS
OUHCTKHU OT KUPOB U HEPTH BBl MOXKETE MPEIIIOKUTH?

Kakue mexaHu3MBbl, JIeXaT B OCHOBE Mpoliecca (puiabTpoBaHus?

Kak onpenensitor Tun GpuiabTpoBaHuUs 4epe3 NOPUCTHIN CII0I?

OT Kakux mapameTpoB 3aBUCUT Kod(puimeHT guiabTpanuu? Kak oH u3MeHsercs Bo Bpe-
MeHu?

Kak perenepupyrot GpuiabTpsl, IpUMEHIEMBbIE I OUYUCTKU HeTe- 1 MaCIONPOyKTOB?
KakoB npuHuumn aeictBus snekTpoMarHuTHbe puiibTpos? HazoBuTe o01acTu ux npuMeHe-
HUS U CLIOCOOBI pereHepaluy.

B uem cymHoCcTh niponiecca Koaryssnuu?

Yrto Takoe NMEeKTpOKMHETHYECKUH noTeHnuan? Kakyro pojib OH UIpaeT B IPOLEcce Koary-
JIsun?

Kakwue BeliecTBa UCMONIb3YIOT B KAUECTBE KOATYJISIHTOB U IIoYeMy?

HazoBuTe mpeunmyiiecTBa U HEAOCTATKU HCIIOJIb30BAHUS B KaueCTBE KOAryJSHTOB COJei
JKeJle3a 110 CPAaBHEHUIO € COJISIMU aJIFOMHUHMSL.

Yro takoe daokymsaiusa? [ yero ona HyxxHa?

Kak onpenensitoT 10361 KOAryJIssHTOB U (IIOKYJISTHTOB?

[Touemy HeWTpanu3anus HIETOYHBIX BOA JbIMOBBIMH ra3aMu SIBJISIETCS] IPUMEPOM PeECypco-
cOeperaroriell TEXHOJIOTHH?

Yo Takoe rupa3€ép U Kak OH yCTPOEH?

Ha3zoBute BermiecTBa, KOTOPBIE HCIIONB3YIOT B KAUECTBE OKUCITUTETEH?

YeM OKUCIHTENN OTJIMYAIOTCSI OT BOCCTAHOBUTENEH?

Yrto Takoe CBOOOIHBIN «aKTHBHBIM» XJIOP U KaK €T0 MOJTy4aroT?

Kak rotoBAT «XJIOPKY» U COETMHEHUS, COACPKAIIMNE CBA3aHHBI «aKTUBHBIN» XJ10p?

OT KaKkuX mapaMeTpoB 3aBUCHUT BpeMsi 00€33apaXKMBAHUs CTOUHBIX BOJI XUMHUECKUMH Me-
Tomamu?

B kakux cinyyasx «HOpMaJbHOE XJIOPUPOBAHUE) JTYUIlIE€ 3aMEHUTh I1€PXJIOPUPOBAHUEM»?
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30.

31.
32.
33.

Kak o00e3BpexuBaoT Cyiab(GUAHbIE CTOKHM LEUIIONO03HBIX, HedrenepepadaTbIBaOmUX U
HEPTEXUMHUYECKUX 3aBOJIOB?

KakoBbl MeXxaHU3MBbI JIEHCTBUE 030HA B IIPOLECCaX OKUCICHUS?

Uro takoe 31ekTpoan3? KakoBbl KOHCTPYKIIMH MPOCTEUIINX SIEKTPOIU3EPOB?

Kakue mpoueccsl uayT Ha Katoze u aHoje sekrponusepa? Ilpuseaure npuMepsl OKUCIH-
TeJIeH ¥ BOCCTaHOBHTEINEH, 00pa3yloNIXcsl B pe3ysibTaTe NPOTEKaHUs IIEKTPOXUMHUYECKUX
peaKkIui.

BOl'[pOCLI AJIA YCTHOI'O oImpoca 1mo Teme «MeMﬁpaHHbIe ME€TO/JAbI B nepepaﬁoTKe BOAHO-Opra-
HHYCCKHX 0TX010B»

1.

oMW

~

10.

11.

12.

13.
14.

15.

AmnmapatypHoe oopmiieHre THOPUIHBIX YCTAaHOBOK, UCTIONB3YIOMIMX 0apo- U JIEKTPOMEM-
OpaHHBIC METOJIBI.

YcTaHOBKY /7151 CBEPXIITYOOKOM OYMCTKH BOJIBI.

[TepepaboTka CTOKOB MaCIOXKHUPKOMOUHATOB.

[TepepaboTka CTOKOB MPEeANPHUATHN HEPTAHON TPOMBIIIIICHHOCTH.

[TepepaboTka CTOKOB LIEIUIIOI03HO-0yMaXHOH MPOMBIIIIEHHOCTH.

[TpuHIMIBI TPEMEHEHHS] 00PaTHOTO 0CMOCa B KOMOMHHUPOBAHHBIX MEMOPAaHHBIX METOIaX H
MHOT'OCTYIIEHUYAThIX YCTaHOBKAaX.

Criermudrixa 006e3BpeKUBaHUS KUIKUX PATHOAKTUBHBIX OTXOJIOB.

[TpuHIMIBI COBEPIIEHCTBOBAHUS CYLIECTBYIOIINUX MPOU3BOJCTB C UCHOJIb30BAHUEM MEM-
OpaHHBIX METOJIOB.

Konsepcus memOpaH.

KoHCTpYKIIMOHHBIE U SKCIUTyaTallMOHHBIE 0COOEHHOCTH amapaTroB, paboTaloNnMX Ha IPe-
OpUATUAX (hapMaleBTUKH.

KoHCTpYKIIMOHHBIE M SKCILTyaTallMOHHBIE OCOOCHHOCTH aIiapaToB, paboTaIONINX Ha BUHO-
JIeNbYECKUX MPEATPUITUSAX.

KoHCTpYKIIMOHHBIE U SKCIUTyaTallMOHHBIE 0COOEHHOCTH amapaToB, paboTaloNMX Ha IPe-
HOPUATHAX TPOU3BOJICTBA MOJIOKA.

Pekynepanust TBEpIBIX OTXOI0B METOJIOM AJIEKTPOAHAIII3A

[Tpeumy1iecTBa UCIONB30BaHUS MEMOpPAHHBIX METOJIOB MpH 00pabOTKE BOJHO-OpraHuye-
CKHX OTXO/IOB.

[TepcniekTHBBI pa3BUTUSI MEMOPAHHBIX ITPOIIECCOB.

Hepeltenb uacmu Komnemenuyuu, npoeepsaemblx OUeHO4YHbIM cpedcmeom: OK-2 — roTOBHOCTH
JIEHCTBOBATh B HECTAHAAPTHBIX CUTYyallUAX, HCCTH COLUAIBHYIO U 3THYCCKYI0 OTBCTCTBCHHOCTDH
3a MMPUHATBIC PCHICHUA

IIpumepHbie TeMbl pedepaToB k paszaenay «IlepepadoTka u 00e3BpeKUBAHNE JKUAKHX PAIHO-
AKTHBHBIX H BBICOKOTOKCHYHBIX 0TX010B»

N~ WNE

be3orxoanas nepepaboTka OTXOA0B

OcoOeHHoCTH TIepepabOTKU TBEPABIX PAJUOAKTUBHBIX OTXOJIOB

CanuTapHOe 3aX0pOHEHNE OTXO0B

KoHCTpyKIIMOHHBIE 0COOCHHOCTH MOJUTOHA JISI CAHUTAPHOTO 3aXOPOHEHUSI OTXO0JI0B
Br160op MecTa 3aXOpOHEHNS BHICOKOTOKCUYHBIX OTX0/10B

[TpoGrieMbl 3aXOpOHEHUS PATUOAKTHBHBIX OTXOJIOB B F€OJOTHYECKUX (DOpMALIUSX.
[TepepaboTka paaroaKTUBHBIX OTX0/I0B. BiusH1e Ha YenoBeka.

Pemenne npoOaemMpl yTUIN3AIUN PATUOAKTHBHBIX OTXOJIOB B [CTpaHa Mo BEIOOPY CTY-
JIeHTa|

Ilepeuens yacmu Kkomnemenyuu, nposepaemuvix oyenounvim cpeocmeom: OK2, [1K4

Kputepun ouennBanus pedgepartos.
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OneHka «OTJIMYHO» — BBIIIOJHEHbI BCE TPEOOBaHMS K HAMCAHUIO U 3aluuTe pedeparta: 0003Ha-
yeHa npobiaema 1 000CHOBaHA €€ aKTyaJbHOCTb, CeNIaH KPAaTKUN aHAJIN3 PAa3JIMYHbBIX TOUYEK 3pe-
HUS Ha pacCMaTpUBaeMyIo IIpoOIeMy U JIOTHYHO U3JI0’KeHa COOCTBEHHAs MO3ULUS, CHOPMYIUPO-
BaHbI BBIBOJIbI, TEMA pACKpPbITA IOJHOCTBIO, BBIACPIKAH O6’beM, CO6JIIOI[€HBI Tpe6OBaHI/ISI K BHCII-
HeMy O0()OPMIICHUIO, 1aHbl IPABUJIbHBIC OTBETHI HA JIOMIOJHUTEIIbHBIE BOIIPOCHI.

OneHka «X0po1I0» — OCHOBHBIE TPeOOBaHU K pedepaTy U €ro 3alliTe BHIIIOIHEHbI, HO IPU TOM
JOIIYILIEHbl HENO4YeThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTU B M3JIOKEHUU MaTepuasna; OTCyT-
CTBYCT JIOTHYCCKAA NOCICAOBATCIBHOCTD B CYXKICHHUAX, HC BBIACPIKAH 00BeM peq)epaTa; HUMCIOTCA
yIylieHus: B 0OpMIIEHUH; Ha JOIOJIHUTENbHbIE BOIPOCHI IIPH 3aLUTE AAHbI HEIIOJIHbBIE OTBETHI.
OneHka «y10BJIEeTBOPUTEIBLHO» — UIMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHUHN K pe-
(depupoBanuto. B yuacTHOCTH, TeMa OCBELEHA JIUIIb YACTUYHO; JOMYILIEHbI (PAKTUYECKHE OLINOKU
B COJICpXKaHUH pedepara Uiu MPH OTBETE Ha JOMOJHUTEIBHBIEC BOIIPOCKHI, BO BPEMS 3aIUTHI OT-
CYTCTBYET BBIBOJ.

OneHka «HeyAOBJIETBOPHTEIbHO» — TeMa pedepara HE pacKpbITa, OOHAPYKUBAECTCSA CYIIE-
CTBEHHOE HEIIOHUMaHHE IPOOIEMBbI.

Kpurepun nuddepennupoBanHoii oneHku pedepara

Kpurepuu onenku MakcumMalbHas OlleHKa B Oajiiax
JIOrMYHOCTh U3II0KEHHUS 3
PackpeiTre TeMbI 3
Hcnonb3oBanue mupokoi nHGOpMalnoHHON Oa3bl 3
Hannumne coOCTBEHHBIX BBIBOJIOB, 0000IIEHNN, KPUTH- | 3

YCCKOI'o aHajIn3a

Cobuto/1eHue npaBuil HUTHPOBAHUS 2
[TpaBUIABHOCTH OOPMIICHHUSI 1
Uroro: 15

13-15 6annoB — OTIIMYHO
10-12 6aymoB — XOpoOIIIO
8-9 6aymioB - yJIOBIETBOPUTEIHHO
0 GanyI0B — HEYTOBJIETBOPUTEIBHO

Kpurtepnu onieHKH npe3eHTalUH.

O1eHKa «omauuH0» BHICTABIISAETCS CTYJICHTY, €CIIH:
- IPE3CHTAIHS COOTBETCTBYET TEME CAaMOCTOSTEIILHOW PaboOTHI,
- 0()OpMJICH TUTYJBHBIH CIal]] ¢ 3ar0J0BKOM (TeMa, e, IJIaH U T.I1.);
- copMyIHpPOBaHHAS TEMa SICHO M3JIOKEHA U CTPYKTYPHUPOBAHA;
- UCIOJIb30BaHbl rpaduyeckue nzodpaxenus (pororpaduu, KAPTUHKUA U T.I1.), COOTBETCTBYIO-
e TeMe;
- BbIIEp’KaH CTWIb, I[BETOBAs raMMa, MCIOJb30BaHAa aHMMAalus, 3BYK; paboTa opopmieHa u
IPEJ0CTaBIICHA B YCTAHOBIICHHBIN CPOK.

O1eHKa «X0pouto» BHICTABISIETCS CTY/ICHTY, €CIIH:
- TIPE3EHTAIIUsI COOTBETCTBYET TEME CAMOCTOSITEIFHON pabOoThI; 0hOPMIICH TUTYJIBHBINA CITAl]T C
3aroJIOBKOM (TeMma, eI, IJIaH U T.11.);
- copMyIHpPOBaHHAS TEMa SICHO M3JIOKEHA U CTPYKTYPHPOBaHa;
- UCIOJIb30BaHbI rpaduyeckue nzodpaxkenus (pororpaduu, KapTUHKUA U T.I1.), COOTBETCTBYIO-
e TeMe;
- paboTa ohopMIiIeHa U ITPEOCTABICHA B YCTAHOBJICHHBIN CPOK.

OreHKa «Hey0os1emeopumenbHo» BbICTABIISIETCS CTYACHTY, €ClIM padoTa He BBIIIOJIHEHA
WIN COJICPXKHUT MaTepHall He IO BOTIPOCY.
Bo Bcex ocTanbHBIX Cilydasx paboTa OLIEHUBACTCS Ha «YJOBICTBOPUTEIBHO»
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Kpurtepuu oueHuBanusi pe3yjabTaToB YCTHOT0 ONpoca.

Pexomenaanuu no oneHMBaHUIO YCTHBIX OTBETOB CTYACHTOB

C 1enpto0 KOHTPOJIS ¥ TIOATOTOBKH CTYJIEHTOB K M3YUYEHUIO HOBOM TEMbI BHAYAJIC KAXKIOU
MPAKTUYECKOTO 3aHITHSI MPENOoIaBaTe]IeM MPOBOIUTCS WHIAMBUAYAIBHBIN WIH (PPOHTAIBHBINA
YCTHBIM OITPOC IO BBIMOJTHEHHBIM 33/IaHUSAM IPEIbIYIICH TeMbl. KpuTepuu OlEHKH: — MPaBUITb-
HOCTH OTBETA IO COJEPIKAHUIO 3aJaHuUsl (YIUTHIBACTCS KOJIMYECTBO U XapaKTep OMIMOOK IPH OT-
BETE);

— MOJIHOTA ¥ TUIyOWHA OTBeTa (YYUTHIBACTCS KOJIUYECTBO YCBOCHHBIX (DaKTOB, OHITHHA H
T.IL.);

— CO3HATEIBHOCTH OTBETA (YUUTHIBAECTCS MOHUMAHHUE U3J1araeMoro Marepuarnna);

— JIOTHUKA M3JI0’KEHUS MaTepuraia (YYUTHIBACTCS YMEHUE CTPOUTD LEITOCTHBIN, MTOCIIEI0BA-
TeJbHBIN paccKa3, PAMOTHO I0JIb30BAThCS CHIEUAIBHON TEPMUHOJIOTHEN);

— paIMOHATILHOCTh UCIIOIb30BAaHHBIX IPHEMOB M CITIOCOOOB PEIICHUS TOCTABJICHHOH yueo-
HOW 3a7aun (YYUTHIBACTCS YMEHHUE WCIIOIh30BaTh HAMOOJIEEe MPOTrpecCUBHBIC U 3PPEKTUBHEIC
CIIOCOOBI JIOCTHUKEHUS 1SN ),

— CBOEBPEMEHHOCTh M 3((DEKTHBHOCTH MCIIOIH30BAHMS HATISIHBIX TTOCOOWN M TEXHHYE-
CKHX CPEJICTB IPH OTBETE (YUYUTHIBACTCA TPAMOTHO U C MOJIb30M MPUMEHSTh HArJISAHOCTh U Jie-
MOHCTPAIIMOHHBIN OMBIT IIPU YCTHOM OTBETE);

— UCTIOJIB30BaHME JTOTIOJIHUTEILHOTO MaTepuana (00s13aTelIbHOE YCIOBHUE);

— palMOHAIBHOCTh MCIOJIB30BaHUSI BPEMEHHU, OTBEJCHHOTO Ha 3a7aHue (He 0100pseTcs
3aTSAHYTOCTh BBIMOJHEHUsI 33JaHHsI, YCTHOIO OTBETa BO BPEMEHH, C YUETOM WHAMBHAYAIbHBIX
0COOEHHOCTEH CTYIEHTOB).

Pa3BepHyTHIN OTBET CTYEHTA AOJKEH MPEACTABIATH COO0H CBSI3aHHOE, TJOTHYECKH ToCe-
JIOBaTEIHLHOE COOOIICHHE Ha 3aJaHHYIO TEMY, ITOKa3bIBaTh €r0 YMEHHE TPUMEHSTD ONPEIEIICHHUS,
MpaBuja B KOHKPETHBIX CIy4asx.

OrieHKa «omau4Ho» CTAaBUTCS, €CIIU CTYJEHT TOJIHO M3JIaraeT Marepuai (OTBEYaeT Ha BO-
poc), AaeT MPaBUILHOE OMpe/IeIeHNe OCHOBHBIX MOHATHI; 0OHAPY>KUBAET MOHUMAaHUE MaTePH-
aja, MO>KeT 000CHOBATh CBOM CYXKJICHUS, MPUMEHHUTH 3HAHUS Ha MPAKTHKE, PUBECTH HEOOXOIH-
MBbI€ TIPUMEPHI HE TOJBKO U3 YUEOHUKA, HO U CAMOCTOSTEIHHO COCTABIICHHBIE; U3JIaraeT MaTe-
pHai mocae0BaTebHO U MTPABUIBHO C TOYKU 3PEHUSI HOPM JIMTEPATYPHOTO S3BIKA.

OueHka «xopouto» CTaBUTCS, €CIIU CTYAEHT JAeT OTBET, YIOBIETBOPSIIOLUINN TEM K€ Tpe-
OOBaHUSIM, YTO U JIJIS OIIEHKU «OTIUYHOY, HO JOIMYCKaeT 1—2 OmmOKH, KOTOPBIE CaM e UCIIPaB-
nseT, U 1-2 HeoueTa B MOCIEI0BATEIbHOCTH U SI3IKOBOM O(OPMIIEHUH H3J1araeMoro.

OreHKa «y0oeiemeopumenbHo) CTaBUTCS, €CIIU CTYICHT 0OHApYKUBAET 3HAHUE U TIOHHU-
MaHH€ OCHOBHBIX IMOJOKEHUW JAHHOM TEMbI, HOT U3JIaraeT MaTepras HEMOJHO U JOIYCKAeT He-
TOYHOCTH B ONPEICICHUN TOHATUN WK (POPMYITHPOBKE MPABKIT; HE YMEET TOCTATOYHO TITyOOKO
U JI0OKa3aTeJIbHO 00OCHOBATh CBOW CYXKJICHMsSI M TIPUBECTH CBOM MPHUMEPHI; U3JIaracT MaTepHal
HEMOCTIEI0BATENBHO U IOMYCKAET OMIUOKHU B SI3BIKOBOM O(OPMIICHHH U3JIaraeMoro.

OrneHka «Hey0o0es1emeopumesibHo) CTABUTCS, €CIU CTYACHT OOHApYXXWBAaeT HE3HAHHUE
0OJIbIIIel YaCTH COOTBETCTBYIOIIETO BOMPOCA, IOMYCKaeT OMMOKH B (hOPMYITHPOBKE OIpeese-
HUW U TPABWI, WCKAKAIOIINE UX CMBICI, OCCIOPSIOYHO M HEYBEPEHHO H3JIaraeT MaTepHhal.
OneHka «2» 0TMEUaeT TAKME HETOCTATKH B MIOJITOTOBKE, KOTOPBIE SIBIISIIOTCS CEPhE3HBIM ITPEMST-
CTBHEM K YCIICIITHOMY OBJIQJIEHUIO MOCTEAYIOIUM MaTepUaIoM.

KpuTtepuu onieHHBaHuUs pPe3yJibTaTOB KOHTPOJILHBIX PadoT.
KonrtponbHast paboTa NpoBOAUTCS B MUCbMEHHOH Gopme.
OmeHKa «OTJIMYHOY» BBICTABIISCTCS, €CIIH CTYIEHT BBHIOIHII paboTy 6e3 ommboK u HeJo-
YeTOB, JOMYCTHII HE 00Jiee OTHOTO HEA0YETa.
OmeHKa «XOpOIIO», €CITU CTYICHT BBIOJHII pabOTy IOJHOCTHIO, HO JOIYCTHI B HEH He
Oonee ogHOM HErpyOOii OMMOKK U OJTHOTO HEJ0UeTa, UIH He OoJiee IBYX HEJJOUETOB.
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O1eHKa «yIOBICTBOPUTEIBHOY, €CITH CTYICHT MIPABUIHHO BBITIOJIHUI HE MEHEE ITOJIOBUHBI
paboThl WK JOMYCTHII HE Ooyiee IBYX TpyObIX OMMOOK, iU HEe OoJjiee OHOM rpyOoi M ogHOU
HErpy0oil OITMOKH M OJTHOTO HEJ0UYeTa, WK He 0oJiee IBYX-TPEX HErpyObIX OMIMOOK, HIJIA OTHOM
HEerpyOoi OIMOKHM M TpeX HEeI0YETOB, MM IIPH OTCYTCTBUU OIMIMOOK, HO TIPH HATUYHU YETHIPEX -
ISITH HEJI0YETOB, TUIOXO0 3HAET TEKCT IPOM3BEICHUS, TOMYCKAET HCKaKeHHE (DaKTOB.

OreHKa «HEYIOBJIETBOPUTEIBLHOY, €CIIA CTYACHT IOMYCTHII YHCIIO OIMTUOOK M HEJI0YETOB IPEBOC-
XOJIsIIIIee HOPMY, ITPH KOTOPOW MOKET OBITh BBICTABJICHA OLIEHKA «3%, WIIN €CITU TPABUIBHO BbI-
MOJTHUJI MEHEE TIOJIOBHHBI pa0OTHI.

Kputepun oneHuBanus 1a00paTopHbIX padoT.

«5» (OTIMYHO): BBIMIOJHEHBI BCE 3aJaHUs JIAOOPAaTOPHOU pabOThI, CTYACHT YETKO W 0e3
OIMOOK OTBETHII Ha BCE KOHTPOJILHBIE BOITPOCHI.

«4» (XOpoII10): BBIITOJHEHBI BCE 3alaHusI Ta0OPATOPHOI pabOThI; CTYICHT OTBETHII Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMCUaHUSIMHU.

«3» (YIOBJIETBOPUTEIILHO): BBIMIOJIHEHBI BCE 3a/1aHUs J1a00OPaTOpHOI paboThl ¢ 3aMEYaHu-
SIMH;, CTYJICHT OTBETHJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEUaHHUSIMHU.

«2» (HE 3a4TEHO): CTYIICHT HE BBIOJHMUII UM BBITOIHII HENPAaBUIBHO 3aaHus Jlabopa-
TOPHOH pabOThI; CTYICHT OTBETHJI Ha KOHTPOJLHBIC BOMPOCH C OIMIMOKAMH HJIM HE OTBETHJI Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.2 ®oHJ OLIEHOYHBIX CPEJICTB /ISl IPOBEICHUSI POMEKYTOYHOM aTTecTaluu

Bomnpocsl k 3Kk3aMeny:

KaxoBbl 0CHOBHBIE ITpaBHIia (POPMUPOBAHUSI CUCTEM 3aIIUTHI Onochepbl?

Ha3zoBuTe 0OCHOBHBIE TOJIXOIbI, HCIIOJIb3YEMBbIE MPU Pa3pabOTKe CUCTEM 3aIUThI OMOC(hephI.

Kaxkue 3akoHbI, J1€KaT B OCHOBE OMHCAHUsI MaccomnepeHoca pusnueckoi abcoporum?

Kakue pakTopsl onpeaesstoT CKopocTh PU3NUECKON U XUMUUECKOH abcopOrn?

B uem cymnocTh CynbhuUT-0MCYIbPUTHOrO METO/Ia MOTJIOIIEHUS CEPHUCTOTO ra3a’?

B uem cymHocTs MeTOAa aicopOoruun’?

Kakum TpebGoBaHMAM JOKHBI OTBEYATh BEIECTBA, UCIOJIb3yeMble B KauecTBE afcopOeH-

TOB?

8. Uro Takoe uzorepma copOuuu? [l Kakux CHUCTEM OHa MOXET ObITh ypaBHEHHEM
JI>arMropa? Jlns onucaHus KakKMX CUCTEM JIy4dIlle MCII0Jb30BaTh Teoputo bOT?

9.  Kak paboTaroT ycTaHOBKH C aJICOpOEpaMu MEPHONIESCKOTO CHCTBHS?

10. KaxoBbl mpUHIMIHAIBHBIE OCOOCHHOCTH KOHCTPYKIMH a7cOpOepOB HEMPEPBIBHOTO JEH-
cTBUsA?

11. Kak 1 mouemy OCyIIECTBISIOT pereHeparuio afcopoeHToB?

12. Kakue kpuTepuu jexaT B OCHOBE BHIOOpa METOI0B M CXEM OUMCTKHU BOJHBIX PaCTBOPOB?

13. Kakoe coBpeMeHHOE 000pyIOBaHHE TPUMEHSIOT ISl TPYOOI OYMCTKU CTOYHBIX BOJ OT He-
pacTBOPUMBIX IpUMecei?

14. B uyem cyTb MeToaa (ioTanuu u 3nekTpodaoranun’?

15. OxapakrepusyiiTe yCTpOHCTBA, UCIIOJIb3yeMble JUIsl OT/ETIeHHs] HeQTEPOIYKTOB U KUPOB
OT OYMILEHHOH BOJIBI BO (hI0TATOpPAX.

16. Kakme wmetoasl MOBBIIEHUS 3()(OEKTUBHOCTH OO0OPYIOBAaHHS, MPEAHAZHAYCHHOTO JUIS
OYHUCTKH OT XHPOB U HePTU BBl MOKETE MPEIOKUTH?

17.  Yro takoe 3nexTponan3? KakoBbl KOHCTPYKIIMH MPOCTEUIINX IJIEKTPOIU3EPOB?

18. Kaxkwue nporecchl UayT Ha KaToJe U aHoje dekTposnm3epa? [IpuBenure nmpuMepsl OKUCITH-
TeJIel ¥ BOCCTaHOBHTENEH, 00pa3yIoLMXCsl B pe3ysIbTaTe NPOTEKaHUs IIEKTPOXUMHUYECKUX
peaKIui.

19. Yro Takoe KoHIIEHTpaIMOHHAas nosapu3anusi? Kak CHU3uTh €€ HeraTuBHOE BO3/ICHCTBUE HA
npoliecc nepepadoTKH pacTBOPOB B dJIEKTposin3epe?

20. Yto Takoe «BbIX0J 1O TOKY»? OT KakuX (DaKTOPOB 3aBUCHUT €T0 BETUYHHA?

NooakownE
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21.
22.

23.

24.
25.

26.
27.
28.
29.

30.

31.

32.

33.

34.
35.

36.
37.
38.
39.
40.

41.
42.

43.

44,

45.

46.

47.

48.

Kakoii nporuecc j1eKUT B OCHOBE 3JIEKTPOXUMHUYECKOr0 00€3BpEKUBAHMSI LIHAHUI0B?
Kakoli nporecc 1eXKUT B OCHOBE 3JIEKTPOXUMHUYECKOI0 YAAJIEHUS U3 PACTBOPOB MOHOB TS~
JKEJIBIX METaJIOB?

B uem npeumyiiecTBa ¥ HEOCTATKH SIEKTPOXUMHUECKUX METOJI0B OUUCTKH M 00€33apaXKu-
BaHUs PACTBOPOB I10 CPAaBHEHUIO C XUMUUYECKUMU?

YeM 2/1eKTpOXUMHYECKAs KOATYJIALMS OTIIMYAETCS OT 3JIEKTPOKOArYJISILUH?

B uem pazmuuust MexIy HOHHBIM 0OMEHOM U ajacopOrueii? [lpuBenure mpumMepsl coBpe-
MEHHBIX CUCTEM 3aLUThI, UCIIOIb3YIOIIHUX 3TH METO/IbI.

Kakue TpebGoBaHMs ¥ IOYEMY NIPEIBABIAIOTCA K HOHOOOMEHHBIM MaTepHranam?

Kakue ciocoOsI perenepannu HOHUTOB Brl 3HaeTe?

Kakas TexHosorn4eckas cxema ¢ UCIoJIb30BaHUEM HOHHOI0 oOMeHa Ha Bam B3risa aBis-
eTcs UACaTbHOM U IeMUHEPAIH3alui PacTBOPOB, COACPIKAIIMX CHIIBHBIE U CIIa0bIe JIeK-
TPOIUTHI?

B uyem cxoncTBa U pa3nnuus MEMOpPaHHBIX M XUMHUYECKUX MPOLIECCOB OYUCTKU U paszzee-
HUs BellecTs?

OOBbscHUTE, TOYEMY B MEMOpPAaHHOM HaKeTe 3JIEKTPOIUAIN3aTOpa, MPeIHA3HAYEHHOIO JIs
o0eccoiBaHusl PacTBOPOB, AHHOHOOOMEHHbIE MEMOpaHbl YEPEAYIOTCS C KAaTHOHOOOMEH-
HBIMU?

Kak BpIOpaTh ONTUMaIbHYIO KOHCTPYKLHMIO KaHAJIOB 00ECCOIMBAHMS 3JIEKTPOAUAIN3ATO-
poB?

Kakue mexaHu3Mbl J€KaT B OCHOBE KOHLEHTPUPOBAHMS Pa30aBIEHHBIX MPOMBIIIJICHHBIX
CTOKOB 3JICKTPOMEMOpPaHHBIMU METOIaMH?

[Touemy npu nepepaboTKe paJuOAKTUBHBIX OTXOJOB HUCIIOJIBb3YIOT HECKOJIBKO TUIIOB KOH-
CTPYKIMIA MEMOPAaHHBIX TAKETOB 3JIEKTPOIUAIN3aTOPOB?

B yeMm cymHocTh METO0B MUKPO(DUIbTALIUH, YABTPAadUIbTPALIUU, 00paTHOr0 ocMoca?
Kakoii u3 6apomeMOpaHHBIX METOJIOB UCIIOJIB3YIOT JIJISl OUUCTKU CTOYHBIX BOJI OT Macell U
He(PTENPOIYKTOB?

KakoB coctaB 6moakTuBHOro Mia u mieHku? Kakoe o0opynoBaHue NpuMeHsOT 1Jis peau-
3alMi OMOXUMHYECKUX METOOB 3alllUThl Onocdepni?

Kakumu dakropamu (1 mouemy) onpeaesnsieTcs CKOpocTh mpoliecca a3poOHON 0UuCTKN?
Uem nosist OpomieHus OTJIMYAOTCS OT MOoJeH PUIbTpaluy U OMOJIOTHYECKUX IPYI0B?
OxapakTepu3ylTe OCHOBHBIE MEXaHM3Mbl HApyIIEHUS TEXHOJIOTMM M JKCIUTyaTalluH
a’pOTIHKOB U OMOPHUIIBTPOB, a TAKXKE MEPHI [0 UX YCTPAHEHHUIO.

Uem OHMOpeakTOphl MEPBOTO MOKOJIEHUS OTIMYAIOTCA OT OMOpPEaKTOPOB BTOPOIO MOKOJIE-
HuA?

Kak ocyiecTBIsItOT COBMECTHYIO OYMCTKY OBITOBBIX U CTOYHBIX BOJ?

KakoBa cTpaTerus u TakTHKa 3aIlUThI YeJIOBEKa U Cpeibl OOMTaHUS C UCIIOIb30BaHUEM MEM-
OpaHHBIX METOIOB?

KakoBbl OCHOBHBIE IPUHLIMIIBI CO3JaHHS 0€30TXOAHBIX U MAJIOOTXOIHBIX TEXHOJIOTUH C HC-
MOJIb30BaHWEM MEMOpPaHHbBIX METOJIOB (Ha MPUMEpe CO3JIaHMsI 3aMKHYTHIX 110 BOJIE TEXHO-
JIOTUYECKHUX IUKJIOB MPH MPOU3BO/ICTBE MOJIMAPAMUTHBIX BOJIOKOH)?

Kak ocymiectisiercss KoHTpodib pH M MUKPOKOJIMYECTB 3arpsA3HSIONIMX BEIIECTB B aTMO-
cdepe, runpocdepe, TUTOchepe ¢ UCTIONb30BAHUEM CTEKIIHHBIX U3MEPHUTEIbHBIX dJIEKTPO-
JIOB ¥ CEJICKTUBHBIX JIEKTPOJIOB C HOHOOOMEHHON TTOBEPXHOCTHIO?

KakoBbI OCHOBHBIE TPUHLUIIBI XPOMATOrpahUueCcKOro ONnpeieeHns MUKPOKOMIIOHEHTOB B
ra3oBbIX, BOJAHBIX U BOJHO-OpraHMYEcKuX pacTBopax? Kak MmemOpaHHbIE METOJbI UCIIOJIb-
3YIOT JJIsl o0ecTieueHns 3aJaHHbIX 3HaueHui pH amroeHTOB?

N3BecTHb! JIn Bam MeMOpaHHBIE METO/IbI pereHepaliyst abcopOeHTOB (Ha mpuMepe OYHCTKH
BO3/yXa M ME€TaHa OT AUOKCUJAA CepPhl U YIIIEKUCIIOro rasa)?

Kakne MeTozibl TepMUYECKOW HEUTpaATU3alid OTXOAIINX Ia30B C UCIOJIb30BAaHHEM HAHO-
¥ MUKPOCTPYKTYPHPOBAHHBIX MEMOpPAH C KaTaIUTUUYECKOH cocTapstomeil Bam n3BectHb1?
KaKoBBI KJIACCUYECKUE U DIIEKTPOXUMUYECKUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE METOIBI
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49.

50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

00e3BpeKUBaHUSI TOKCHUHBIX IPUMECEH C MCIOJIb30BaHUEM MeMOpaH (OKHCIECHHE KHUCIIO-
POJIOM BO3]1yXa, XJIOPUPOBAHKE, 030HUPOBAHUE)?

KakoBbl OCHOBHBIEC MPUHIUIIBI U allllapaTypHoe ohopMIIeHHE OYUCTKH U KOHIIEHTPUPOBA-
HUSl PACTBOPOB METOJIOM 3JIEKTpoAranu3a’?

B uém cyTh HelTpanu3anuu KUCIOTHO-OCHOBHBIX CTOKOB U pereHepanuu abcopOeHTOB Me-
TOJIOM OUIIOJISIPHOTO 3JeKTpoaranu3a’?

Kak ocymiecTBISIOT peKyIepaiuio TBEpAbIX OTX0JA0B METOAOM 3JIEKTpoIuann3a (Ha MpH-
Mepe nepepadoTKH MIIACTUKOBBIX OyTHUTOK)?

B kakux ciay4asx OpUMEHSIOT 3JIEKTPOJUANIN3 C YIbTpapuIbTPAllMOHHBIMU MeMOpanaMu?
KakoBo anmapatypHoe odopmiieHre Mmetoaa?

B uém cyTh nepepaboTKH CTOUYHBIX BOJ MacI0KUPKOMOMHATOB, IPEINPUITHI HEPTIHON 1
[EJUTION03HO-0YMa)KHON TPOMBINICHHOCTH METOIaMU MUKPO- U yabTpaduabTpanmu?
KakoBbI MpUHIUIHAIEHBIE 0COOCHHOCTH HCIOJIb30BAHUSI OOPATHOTO 0CMOCA B KOMOWHHUPO-
BaHHBIX MEMOpPAHHBIX METO/IaX MepepaboTKU U 00E€3BPEKUBAHUS KUIKUX PATHOAKTHBHBIX
OTXOJ0B?

Kak ucnons3ytoT MeMOpaHHbIE METO/IBI AJIsl U3BJICUCHUS U PEKyIepaluu TSKEIbIX MeTall-
J0B?

[Touemy MeMOpaHHBIE TEXHOJIOTHH SBJISIFOTCS MAJIOOTXOJHBIMU M peCypcocOeperaronmmm?
B uém ux npeumyIecTna 1o CpaBHEHHIO ¢ TPATUIIMOHHBIMU METOIaMU OYUCTKH, (Ppakiuo-
HUPOBAHUS U KOHIICHTPUPOBAHUS BEIIECTB?

KakoBbl BaKHEHIIIME TUTIOBBIC MPOIIECCHI 3aIIUTHI cpeapl obutanusa? KakoBa mocienosa-
TEIBHOCTh CTa/IUN Pa3pabOTKH 3TUX MPOLIECCOB?

Kakue 6e30Tx0aHbBIE U pecypcocOeperarommue TEXHOIOTUN UCTIOJIb30BAHUS BOJIBI B TEXHO-
ctepe Bam uszBectanl? KakoBa koHIenIms 60€30TX0QHOTO MPOU3BOACTBA?

Kakue npuHIMIBI COBEPIICHCTBOBAHUS CYIIECTBYIOIINX MPOU3BOJICTB C MCIOIB30BAHUEM
MeMOpaHHBIX MEeTO0B BaM n3BecTHBI?

Kakue BakHelIMe mpoIecchl 3alIUTH YeJI0BeKa Ha OCHOBE MEMOpaHHBIX TeXHoJoruil Bam
u3BecTHBI? Kakue TeXHOIOTHYECKUE, YKOJIOTHUECKAE H SIKOHOMUYECKHE TIPUHITUTIBI JICKAT
B OCHOBE ITHX TEXHOJIOTHI1?

Kakwue cragum pa3paboTKu MPOLIECCOB OYUCTKH C UCIIOJIb30BAaHUEM MEMOPaHHBIX TEXHOJIO-
ruit Bam n3BecTHbI?

Ilepeuenv komnemenyuil, npogepsaemuvix oyeHounvim cpeocmeom: OK-2 — pompocsr 1,2,5,12-
18,20-24,26,29-33,35-43,47,48,50-61; [1K4 - Botipocsr 3,4,6-11,19,23,25,27,28,44-46,49.

HpHMep OK3aMCHAITUOHHOT'O ounera:

2.

3.

®deaepanbHOe rocyIapcTBeHHOE 010KeTHOEe 00pa3oBaTe/ibHOe YUpe:KIeHne
BbICIIEro 00pa3oBaHus
«Ky0aHCKHI1 rocy1apCTBeHHBIN YHUBEPCUTET)
Xumus
DJIEKTPOXUMUS
Kadenpa ¢pusuueckoit xumun

JucuunimHa «MemOpaHHbIe TEXHOJIOTMH B PeLICHUH IKOJOTHYECKUX NPodJiem»

JK3aMeHalMOHHbII OuJtet Ne 9
B uéMm cyTh HeliTpanu3au KUCI0THO-OCHOBHBIX CTOKOB M PeTeHepaIiiu abcopOeHTOB
METO/10M OUTIOJISIPHOTO AJIEKTpoAnaIn3a?
KaxoBbl BaxkHel11IMe TUIOBbIE MPOIIECCHI 3aIUThI cpeabl oouTanus? Kakosa
MOCJIeI0BATENbHOCTD CTalui pa3pabOTKU ATUX MPOLECCOB?
Uto Takoe KOHIIEHTpalMOHHAas nossipu3anus? Kak CHU3UTh €€ HeraTuBHOE BO3/ICHCTBUE HA
nporiecc nepepadoTKU PacTBOPOB B AIIEKTposn3epe?
3aBeayromuii kadenpoit B.N. 3abomonkuii

Kpurepum oueHKH o NnpoMe;KyTOUHOM aTTecTanuu B opMe IK3aMeHa U 3a4eTa.
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le/l OLICHKE YYUTBIBAIOTCH CJICAYIOIUEC KAYCCTBCHHbBIC ITOKA3aTEC/IN OTBECTOB:

. riryOuHa (COOTBETCTBUE MU3YYEHHBIM TEOPETUUECKUM O0OOIIEHHUSIM); IIUPOTA;

J OCO3HAHHOCTbH (COOTBETCTBUE TPEOYEMBIM B MIPOrpaMMe YMEHHSIM MIPUMEHSTh 110~
JTYYEHHYIO0 HH(POPMAIIHIO);

. MOJIHOTA (COOTBETCTBHE 00BEMY MTPOTPaAMMBI);

J YHCIIO ¥ XapaKTep OINOOK.

3aver.

O1eHKH «3a4TE€HO» 3aCITy)KUBAET CTYACHT, O0HAPY>KUBIIHI 3HAHWE OCHOBHOT'O IPOTPaMM-
HOTO Marepuaia B 00béMe, HeOOXOAMMOM /ISl AajbHeimel ydéObl u mpeacTosieil paboThl 1Mo
npodeccuu, CIpaBISIOMIMNACS C BBITOTHEHUEM 3a/JaHHH, IPETyCMOTPEHHBIX IPOTPAMMOIA, 3HAKO-
MbIi C OCHOBHOMW JIMTEPATYpOH, PEKOMEHJOBaHHOW mporpammoil. Kak mpaBuiio, OLIEHKA «3a-
YTEHO» BBICTABJISIETCS CTY/I€HTaM, JIOIyCTUBIIUM MOIPEUTHOCTH HENPUHIMIIUAIBHOIO XapakTepa
B OTBETE Ha 3K3aMEHE U MPH BBIINOJTHEHUH 3K3aMEHAIIMOHHBIX 3aJaHUM;

O1eHKa «HE 3a4TEHOY BBICTABIISACTCS CTYJCHTY, OOHAPYKUBIIEMY IIPOOEIBI B 3HAHUSIX OC-
HOBHOT'O IIPOrpaMMHOT0 MaTepuaia, JOMyCTUBIIEMY IPUHIIUIIAAIbHbIC OIIMOKH B BBINOJIHEHUN
MPEAYCMOTPEHHBIX MPOrpaMMOn 3a1aHni. Kak mpaBuiio, OLIEHKA «HE 3a4TEHO0» CTaBUTCS CTYAECH-
TaM, KOTOPbIE HE MOTYT MPOJOJKUTE O0yYEHUE WU TPUCTYIUTH K MPO(ecCHOHATBHOM 1eaTeNb-
HOCTH 110 OKOHYAaHUH By3a 0€3 T0NOJHUTENBHBIX 3aHATUN 10 COOTBETCTBYIOIIEH JUCIMILIUHE.

JK3aMeH.

- OTMeTKA «OTJMYHO» BBICTABIISIETCS CTY/IEHTY, €CJIH OTBET IOJIHBINM, MPaBUIIbHBIN, Cca-
MOCTOSITEJIbHBIN, MaTEPHAII U3JI0KEH B ONPEIECICHHOMN JIOTMUYECKOU MOCIEeI0BATEIbHOCTH AEMOH-
CTPUPYETCS MHOTOCTOPOHHOCTH MOIX0/I0B, MHOTOACTIEKTHOCTh 00CYX/IeHUS IPOOIEMbI, YMEHHE
apryMEeHTHUPOBATh COOCTBEHHYIO TOUKY 3PEHHsI, HAXOAUTD IYTH PEIICHUS MO3HABATENbHBIX 3a/a4,
yCTaHaBIIMBATh IPUYMHHO-CIICCTBEHHBIE CBSI3U MEX Y CTPOEHUEM, CBOMICTBAMU U IPUMEHEHHEM
BEIIIECTB, B JIOTHYECKOM PACCYXJICHUU M PEIIeHUH 33/1a4il HeT OMIHOO0K, 3a/laya pelieHa parmo-
HAJILHBIM CIIOCOOOM;

- OTMETKA «XOPOIIO0» BBICTABIISIETCS CTYACHTY, €CIIM OTBET MOJHBIM M MPaBUJIbHBIN Ha
OCHOBE M3yYEHHBIX TEOPHUH, MATEpUal U3JI0KEH B ONPEAECIEHHON JJOTHYECKON TIOCIE0BATENBHO-
CTH, TIPU 3TOM JOMYCKAIOTCS HECYLIECTBEHHbIE OLIMOKHM B OTBETaX HAa TEOPETUYECKUE BOIPOCHI
WIH B PEIIEHUH 3a]]aui, KOTOPbIE CTYJEHT MOXKET UCIIPABUTh 110 YKA3aHUIO MPEo1aBaTess

- 0TMETKA «Y/A0BJIETBOPHUTEIbHO) BbICTABIIETCS CTYAEHTY, €CIIM OTBET MOJIHBIN, HO IPU
ATOM JIOMYIIEHA CYIIECTBEHHAs! OIIMOKA UM OTBET HEIIOJIHBIN, HECBA3HBIN, HE MPOSIBIISIIOTCS yMe-
HUS IPUMEHSTh TEOPETUUYECKUE 3HAHUS MTPH PEIICHUH MPAKTUYECKUX MPOoOIeM; 3a 3HaHUE TIpe/I-
MeTa C 3aMETHBIMH MpoOeIaMy, HETOUHOCTSIMU, HO TAKUMH, KOTOPBIE HE CIIY)KaT MPENATCTBUEM
JUTSI TATbHEHIIEro o0yueHust

- 0TMeTKa «HeyA0BJIeTBOPUTEIbHO» BBICTABIISAETCS, €CJIM OTBET OOHAPYKUBAET HE3HA-
HHUE OCHOBHOTO COJIepKaHusl y4eOHOro MaTepHrania

S. IlepedyeHb OCHOBHOM M IONOJHHUTEJIBHOHN YU4eOHOI JIUTepaTypbl, HEOOXOAMMOM 115
OCBOCHMS IMCHUIIMHBI (MOXYJIs1)

5.1. OcHoBHasi JIMTEpaTypa
1. BonkoB B.A. Teopernueckue 0CHOBBI OXpaHbl Okpysxkaroreit cpensl. CI16.: JIans, 2015, 256
c. https://e.lanbook.com/reader/book/61358/#1

5.2. JlonoTHUTeIbHASI TUTEpaTypa
1. Hoek E.M.V., Tarabara V.V. Encyclopedia of membrane science and technology (in 3 vol-
umes). NJ.: Wiley. — 2013.
2. Mynnep M. Beenenue B MeMOpanHyto TexHosoruio. M.: Mup, 1999.
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3. IMauypun, I'.B. Dxonorundeckas orieHKa BO30OHOBISIEMBIX HCTOYHUKOB YHEPTUHU [ DJIEKTPOH-
HBII pecypc] : yaeoHoe ocobue / I'.B. [Tauypun, E.H. Cocauna, O.B. Macneesa, E.B. Kpro-

KOB.

— OnektpoH. naH. — Cankr-IletepOypr : Jlans, 2017. — 236 c¢. — Pexum gocryna:

https://e.lanbook.com/book/93003.

5.3 Ilepuoguyeckue Uu3IaHUSA

Kypnan «MemOpaHbl 1 MEMOpaHHbIE TEXHOJIOTUI
Kypnain «®duznueckass XUMH»

6. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHHUKAUMOHHON ceTn «MHTep-

HeT», B TOM 4YHCJie cOBpeMeHHbIe npogeccuoHalbHble 0a3bl JAHHBIX U HH(OPMANIMOHHbIE
CIPABOYHbIE CUCTEMbI, HEO0OX0AUMBbIE /IJIsl OCBOEHUN TUCUMILIUHBI (MOYJIs1).

1.
2.
3.

o

10.

11.

12.
13.

14.

15.
16.

CrpaBouHo-nipaBoBas cucrema «Koncynsrant [Trocy http://www.consultant.ru
[TopTan oTkpeITEIX HJaHHBIX Poccuiickoi deneparuu https://data.gov.ru

baza OTKpBITBIX JaHHBIX MUHHCTEpCTBA Tpyla W COIMAIbHOW 3amuThel PD
https://rosmintrud.ru/opendata

baza nannbix HayuHoii anekrponnsiii Ouommorexku eLIBRARY.RU https://elibrary.ru/
baza nanHbiX Bcepoccuiickoro MHCTUTYTa HAydyHOM M TEXHMUYECKOH HH(pOpManuu
(BUHUTU) PAH http://www?2.viniti.ru/

basbl naHHBIX B chepe MHTEIUICKTYaJIbHOH COOCTBEHHOCTH, BKIIFOUYAs MATCHTHBIC 0a3bl
JaHHBIX WWW.IuSnano.com

ba3bl TaHHBIX U aHATUTUYECKHUE YOIMKAIIMU «Y HUBEPCUTETCKast HH(OpMAI[HOHHAsS CH-
crema POCCUS» https://uisrussia.msu.ru/

denepanbHas TocyaapcTBeHHAs HHPOPMAIIMOHHAs cucTeMa «HarmoHanbHas 31eKTpoH-

Has OubnmoTreka» https://H30.pd

basa naHHbBIX npodeccroHaNbHBIX CTaHIapTOB MUHUCTEPCTBA TPYy/Ja U COLIMAIILHOM 3a-

LLIUTHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
basnl JaHHBIX MunucrepcTBa 3KOHOMHYECKOT'O pa3BUTHA PO

http://www.economy.gov.ru

O(I)I/II_II/IaJ'IBHHﬁ cauT q)ez[epaanoro Ar€HTCTBa 110 TCXHHUYCCKOMY PCryjIMPpOBAHUIO U
meTposioruu http://protect.gost.ru/

Ennnas 6a3a rocros PO - http://gostexpert.ru/

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

WNudopmannonno-npaBosas cucrtema «l['apant» [DnekTpoHHBINH pecypc] — Pexxum no-
cryma: http://garant.ru/

DnekTpoHHO-0MOIMoTeuHas cucrtema «KoHcynbTaHT cTyaeHTay Www.studmedlib.ru
baza HopmaTMBHBIX JOKyMEHTOB 1o oxpane Tpyaa (http://econavt.ru/instrukcii-po-
ohrane-truda/dokumenty)

17. Poccuiickast MeMOpaHHas ceTh Russian membrane network www.rusmembrane.net/
18. DnexTponHble yueOHHKH Kadeapsl MemOpannoit Texnonoruu Poccuiickoro Xumuko-

TexHomornyeckoro VYHuBepcurera WM. JN. Menpeneena,

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

7. MeToauyecKue yKa3aHUsl U MATEPHAJIBI 110 BUIaM 3aHATHI

YcnentHoe OCBOSHHE JUCHUIINIMHBI NOPEANojaract akKTHBHOC, TBOPUYCCKOC YYaCTHUC

CTYZICHTA ITyTEeM IUIaHOMEPHOH, MOBCETHEBHOM pabOTHI.

OO0mre peKoMeHau
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http://garant.ru/
http://www.studmedlib.ru/
http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty
http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty
http://www.rusmembrane.net/
http://membrane.msk.ru/index.php?pageID=77

W3ydeHre AUCUUILIMHBI ClIeyeT HauWHATh C MpopaboTKu paboueil mporpaMmmel, ocoboe
BHUMAaHUe, yAelss HeNsIM U 3aJla4aM, CTPYKTYpPE U COAEPKAHUIO Kypca.

HmeeTcst 3neKTpOHHAs BepCHsl IEKLUN M0 JaHHOW JUCIMILTHHE.

OcHoBHOI (hopMoii 00y4YeHHS CTYICHTOB SBIIAETCS CaMOCTOsITeNbHas paboTa Hax
yueOHbIM MaTepuaioM. [Iponecc nuzydenus qucuUIIuHe! “MeMOpaHHbIE TEXHOJIOTHH B PELICHUH
HKOJIOTHUECKUX MPOOJIEM’ COCTOUT U3 CIICAYIOIINX 3TAIOB:

1. IlpopaGoTka TEOpeTUYECKOr0 MaTepuaja IO PEKOMEHIOBAaHHOMY YYEOHUKY H
KOHCIIEKTaM JIEKIIUH, NPEJOCTaBICHHBIX IPENOJaBaTeIeM B 3JIEKTPOHHOM Buae. B ciyudae
HEJOCTYIMHOCTH JAHHOTO TIOCOOUsT HEOOXOAMMO OOpaTHTbCS K CIHCKY JIMTEPaTyphl,
NPUBEJCHHOTO B pabodeld mporpaMme TUCHMIUIMHBI “MeMOpaHHbIE TEXHOJOTMH B PEIICHUH
9KOJIOTUUYECKHX MPpobem”.

2. BoinosHeHNE caMOCTOATEIbHBIX PadoT.

3. [loaroroBka W MpeICTaBICHUE TEpell OJHOKYPCHUKAMU Mpe3eHTAlMi Ha 3aJaHHYIO
TEMY.

4. Cnaun 3K3aMeHa B YCTHOM MJIM MMUCbMEHHOM (popMe (110 yCMOTPEHHIO MPeroiaBaTeis).

C uenpro KOHTPOJIS U MOATOTOBKU CTYAEHTOB K U3YUEHHUIO HOBOM TEMbl BHAUaJle KaX10i
MPAKTUYECKOT0 3aHATHS MTPErnoaBaTesieM IPOBOIUTCS HHANBUAYAIbHBIN WM GPOHTANBHBIN yCT-
HBII OTPOC 110 BBITIOJTHEHHBIM 3aJIaHHSIM TpeAbLIyIIei TeMbl. KpuTeprun OleHKH: — MPaBHILHOCTD
OTBETA M0 COACPKAHUIO 3a7aHusl (YUUTHIBACTCSA KOJIMYECTBO U XapaKTep OLUIMOOK MPH OTBETE);

— TIOJIHOTA W T7TyOMHA OTBeTa (YYUTHIBAETCSA KOJUYECTBO YCBOCHHBIX ()AKTOB, MOHSATUHN U T.11.);
— CO3HATEJIBHOCTH OTBETA (YUUTHIBAETCS TOHUMAaHUE U3J1araéMoro Marepmuana);

— JIOTUKa  W3JIO)KEHUs  Mmarepuana  (yYUTBIBA€TCS  yMEHHUE  CTPOUTh  LIEJIOCTHBIM,
MocIeI0BaTeNbHBIN paccKa3, PAaMOTHO IOJIb30BAThCA CIIEUATBHON TEPMUHOJIOTHEH );

— PpalMOHAIBHOCTh MCHOJb30BAaHHBIX MPHUEMOB M CIIOCOOOB PEILEHUS MMOCTABIEHHON yueOHOU
3agaun  (YYMTBHIBAE€TCS YMEHHE HCIOJIb30BaTh Hauboyiee NpOrpeccuBHble U 3(PPEeKTUBHbIE
CIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTh M 3()()EeKTUBHOCTh HCIOJIb30BAHUS HATJISATHBIX MMOCOOMH M TEXHUYECKHX
CpeACTB TpH OTBeTe (YYUTHIBACTCS TPAaMOTHO W C TIOJIb30H MNPHUMEHSATh HATJISTHOCTh W
JIEMOHCTPAIIMOHHBII OMBIT IPH YCTHOM OTBETE);

— WCIOJIb30BaHUE JOMOJIHUTEIBHOTO MaTepurana (00s3aTesIbHOE YCIIOBUE);

— palMOHAJIBLHOCTh HCIIOJIb30BAaHUS BPEMEHH, OTBEIEHHOIO Ha 3ajaHue (He ojo0psercs
3aTSIHYTOCTh BBITIOJHEHUS 33/IaHUS, YCTHOTO OTBETa BO BPEMEHH, C YUETOM HHIMBHIYaIbHBIX
0COOEHHOCTEH CTYJIEHTOB).

Pa3BepHyTBIli OTBET CTylIEHTa AOJDKEH NpPEICTaBISITh COOON CBS3aHHOE, JIOTUYECKU
MOCJIeI0BaTeIbHOE COOOIIeHHEe Ha 3a/JaHHYI0 TEeMy, IOKa3blBaTh €ro YMEHHE NPUMEHSTh
OTIpeieNIeHus, IPaBUia B KOHKPETHBIX CIIydasiX.

Pedepar npencrasisier co0oi KpaTkoe U3JI0KEHUE COJEpKaHUs HAYYHbIX TPYIOB, JUTE-
patypsl o onpezeneHHoN HayyHoi Teme. O0beM pedepara moxer nocturats 20-30 cTp.; Bpems,
OTBOJMMOE Ha €ro MOJroTOBKY — OT 2 Hejenb 10 Mecsna. [loaroroska pedepara noapazymeBaer
CaMOCTOSITENIbHOE M3yYeHHE CTYJICHTOM HECKOJIbKUX (He MeHee 10) nurepaTypHbIX UCTOYHUKOB
(MoHOTpaduii, HAy4HbIX cTaTeH U T.1I.) IO ONPEIEIEHHON TeMe, He paccMaTpUBaeMO MOAPOOHO
Ha JIEKIIMHU, CHCTEMaTHU3alliI0 MaTeprana U KpaTkoe ero usnoxxenue. Llenb Hanucanus pedepara
— MPUBHUTHUE CTYACHTY HABBIKOB KPATKOTO W JJAKOHWYHOTO MPEICTABIICHUS COOPAaHHBIX MaTepHa-
JI0B ¥ ()aKTOB B COOTBETCTBUHU C TPEOOBAHUSIMH, NIPEIBIBIIEMBIMU K HAYYHBIM OTYETaM, 0030pam
U CTaThsIM.

Pabota nomkHa COCTOST U3 CIEIYIOIMINX YaCTeH:
- BBEJICHUE,

- OCHOBHAs 4acTh (MOXET BKJIIOYaTh 2—4 T1aBbl)
- 3aKJIIOYEHUE,

- CIICOK UCTIOJIb30BaHHBIX HCTOYHHUKOB,

20



- IPWIJIOKECHHUS.

Bo BBeneHMN 000CHOBBIBAETCS aKTYaJbHOCTh BBIOPAHHOW TEMBI Ul UCCIEAOBAHMS, Xa-
paKTEpU3yeTCsl €€ Hay4HOE M NPAKTUYECKOE 3HAYEHUE JUIS Pa3BUTHUsI COBPEMEHHOIO IPOU3BOJ-
CTBa, (OPMHUPYIOTCS IIETTU U 337a4l KOHTPOJIBHON paboThl, OnpeaessieTcs 00beKT, IPeIMET U Me-
TOJIbl MCCIIEIOBaHUS, UCTOYHUKM MH(pOpPMALUU Ul BbIOJHEHUs paboThl. [IpuMepHbIil 00beM
BBeJIeHUS — 1-2 cTpaHUIIbl MAIIMHOIMCHOI'O TEKCTA.

OcHoBHast yacTb paOOThI BBIIOIHIETCS HA OCHOBE M3YyYEHUS UMEIOIIEHCS OTeUEeCTBEHHOM
U 3apyOe)KHON HAyYHOW W CHEIHATbHOW SKOHOMHYECKOH JIMTEpAaTyphl MO HCCIEIyeMON Mpo-
Oseme, 3aKOHOJATEIbHbIX U HOPMATUBHBIX MaTepuaioB. OCHOBHOE BHUMaHHE B IJIaBE JIOJIKHO
OBITH yJIEJIEHO KPUTHIECKOMY 0030pY CYIIECTBYIOLINX TOUEK 3PEHUS M0 IPEAMETY HCCIIEIOBAHUS
1 000CHOBAHHOM apryMeHTalMy cOOCTBEHHOM MO3ULIMY M B3IJIAZ0B aBTOpa pabOThl Ha pelIeHue
npobisieMbl. TeopeTndeckue Noa0KeHus, CPOpMyIUPOBAHHBIE B TJIaBE, TOJKHBI CTaTh UCXOJHON
Hay4YHOI 0a30i1 /U1 BBINOJIHEHHS MTOCIEAYIOIUX ITIaB PaOOTHI.

Jnist moAroToBKM pedepara JOIKHBI UCTIONB30BATHCS TOJIBKO CIIEIUAIBHBIC PEJICBAHTHBIC
ucrouHuku. Kpome pedepaToB, TeMaThKa KOTOPBIX CBA3aHA C JTMHAMMKON KaKUX-THOO SIBIECHUI
3a MHOTHE TOJIbl, TM0O0 HCTOPUYECKOIO PAa3BUTHSI HAYUHBIX B3IVISZ0B Ha KaKyro-1100 mpodiemy,
clleflyeT UCI0Ib30BaTh HCTOYHUKH 3a iepuo]l He 6onee 10 ner.

[TpumepnsIil 06beM — 15-20 cTpaHUI] MAITMHONMCHOTO TEKCTA.

B 3akiroueHuM OTpa)karoTCsl OCHOBHBIE PE3YJIbTAaThl BBINOJIHEHHONH paboThl, BaXKHEHIINE
BBIBO/IbI, 1 PEKOMEHIAIIUH, U MIPEJIOKEHUS 110 UX IPAKTUIECKOMY UCII0JIb30BaHuI0. [IpuMepHbIit
00BbEM 3aKIIIOYEHUS — 2—3 CTPaHULbl MAITMHOIMCHOTO TEKCTA.

B npunoxxeHusix momemaroTes 1o He00XOAMMOCTH HILTIOCTPUPOBAHHBIC MAaTepHAIIBI, UMe-
IOLIME BCIIOMOraTeabHOe 3HauUeHHUEe (TabJUIbl, CXEMbI, AUAarpaMMbl U T.I1.), a TAK)KE MaTepUabl
10 HCIIOJIb30BAHUIO PE3YJIbTATOB MCCIEAOBAHUN C MOMOIBIO BHIYMCIUTEIBHON TEXHUKHU (alIro-
PUTMBI U IPOTPaMMBbI PacYETOB M PELLICHUsI KOHKPETHBIX 3a/1a4 U T.11.).

3aaHue o MOAroToBKe pedepara CTYJEHTOM BbIIAETCS IPENoAaBaTeIeM HHANBUAYAIbHO,
HO TaK)Xe€ MOKET OBbITh MHUIUMPOBAHO CAMUM CTYJIEHTOM.

[IpesenTanuu Ha 3a1aHHYIO0 TEMY BBINONHSAIOTCA B mporpamme Power Point. Ona nomxHa
cocToATh U3 5-8 cnailjloB M cojepXkaTb OCHOBHBIE OIpeneNeHus, (akTudeckui
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIbI U CIIMCOK MCIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan a1 cooOleHHsT HeOOXOIMMO MCKAaTh B KHHUTaX, JKypHajlaX M HHTEPHET-
MCTOYHUKAX, OMYOJIMKOBAHHBIX B MTOCIEAHME 3 roja.

Jloxiian, conpoBOKIAIOIIUI IPE3EHTAMH, TOJDKEH 3aHUMAaTh 7-10 MUHYT.

WU noknaa, W Mpe3eHTaluu MPEABApUTEIbHO NPUCHUIAIOTCA MPENoAaBaTeNio o
JIEKTPOHHOM NIOYTE HA IPOBEPKY.

CamocrosTenbHble pabOThl BHIMOJIHSAIOTCS KaX/IbIM CTYJEHTOM Ha OTJENbHBIX JHCTKAX.
He npomyckaercst ucmnonb3oBaHUE JIOOBIX CPEACTB KOMMYHHMKAluu (HOYTOYKH, MOOWJIbHBIE
Tese()OHBI C BBIXOJIOM B MHTEPHET U TIp.

JlaGoparopHasi paboTa BBINOJHSIETCS CTYJEHTOM B COCTaBE€ TPYIIIbI, MOATPYIIBl WIH
UHAVBUAYaJIbHO. Bce BBIYMCIIEHUS JKENAaTeIbHO MPOBOAWUTH BO Bpems 3aHsaTtus. llpu
HEJ0CTATOYHOM KOJMYECTBE BPEMEHU UX MOKHO BBIMOJIHATH B YaChl CAMOCTOSITENIbHOM paboTHI €
00s13aTeNIbHBIM TPEACTABICHUEM PE3yIbTaTOB MPEIO0IaBaTeN0 Ha MOCIEAYIONMNX 3aHIATUAX WIN
KOHCYJIbTaIIHSIX.

OdopmiieHre 0TYETOB TOJIKHO MPOBOAUTHCS MOCIIE OKOHYAaHUS paboThl. /i HOArOTOBKU
K 3alldTe OTuYeTa ClielyeT MPOaHAIM3UPOBATh PE3yJbTaThl, COIMOCTABUTh UX C H3BECTHBIMU
TEOPETUYECKHUMHU TIOJOXKCHUSAMH WM  CIPABOYHBIMU JAHHBIMH, OOOOIIUTH pe3yJIbTAThI
UCCIIIOBaHU B BUJI€ BBIBOJIOB I10 paboTe, MOArOTOBUTH OTBETHI Ha BONpockl. [locie 3aBepiieHus
BBITOJIHEHHS Ta0OPAaTOPHBIX PA0OT MPOU3BOJUTCS UX 3aIIUTA.
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JlomyckaeTcsi UCHONB30BaHUE pPAOOUMX TeTpazeil, B KOTOPBIX 3aKOHCHEKTUPOBAHBI
HanboJiee BaKHBIE C TOYKM 3PEHUS KaXJOTO U3 CTYJEHTOB MOMEHTBI, BBIJCJICHHBIC MpPU
CaMOCTOSITENIbHOM MPOpabOTKe KaXKI0M U3 TEM.

B ocBoeHuu AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OFPAHUYECHHBIMH BO3MOKHOCTSIMHU
37I0POBbsSI OOJIBIIIOE 3HAYCHHE HMMEET WHIWBHIyaibHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOro MaTepHara.

WuauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONTUM HHIMBUYaTU3allMd O0yICHUS U YCTAHOBJIICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W O00y4arollUMMCA HWHBAIWIOM WJIM JUIOM C OrpaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/10POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJb3YeMbIX NMPH OCYLIECTBIECHUH
0o0pa3oBaTe/IbLHOIO Mpolecca Mo JMCHUILINHE (MOLY110)

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

1. Ucnionp30BaHue ciaii-npe3eHTauui Npy NIpOBEACHUH JIEKIMOHHBIX 3aHATHH.

2. OpraHuzanusi B3auMoJIeHCTBUS ¢ 00y4YarOLMMUCS OCPEACTBOM 3JIEKTPOHHON MOYTHI
(mpoBepka TOMAIIHUX 3a/laHUI U KOHCYJIbTUPOBAHUE TIOCPEICTBOM 3JIEKTPOHHOM MOYTHI).

8.2 IlepeyeHb HEOOXOAMMOTO JIUIIEH3MOHHOTO MPOrPAMMHOTO0 00ecnevdeHnst
1. Microsoft Office
2. TlporpamMmMHOe obecrieueHue s CIIab0BUIALIINX

9. MarepuanbHO-TeXHU4YeCKasi 0a3a, HeoOXoAMMasi AJsl OCyllecTBJIeHHs 00pa3oBa-
TeJLHOI0 NMpolecca no AUCHUIINHE (MOIYJII0)

MarepuajabHO-TEXHUYECKOE 00eCIeuYeHrEe TUCIUIUINHBI (MOIVIIS) 1
Ne Bup pabor P (Momyns)

OCHAIIEHHOCTh
1. | JlekuroHnHbIe YyebHas ayaAuTOpUS 175 IPOBEAEHUS 3aHATUN JEKIIMOHHOTO TUIIA, OCHA-
3aHATUS IIEHHas KOMIUIEKTOM y4eOHOW MeOenu, JOCKOH-IKpaHOM YHUBepcallb-

HOM1, MEPEHOCHBIM MPOEKTOPOM, HOYTOYKOM M COOTBETCTBYIOLIUM IPO-
IrpaMMHBIM 00ecTieueHHeM ISl IEMOHCTPAIUU IPEe3eHTAIUH.
(ayn. 425c¢, r. Kpacnonap, yn. CrtaBpononsckas, 149)

2. | CemuHapckue VYyeOHast ayAuTOpust Ui IPOBEACHUS 3aHITUI CEMUHAPCKOTO TUIIA, OCHA-
3aHATHUS IIeHHAs KOMIUIEKTOM ydeOHOW MeOemnu, JOCKON-IKpaHOM YHUBEpPCATh-
HOM, MEPEHOCHBIM MPOEKTOPOM, HOYTOYKOM M COOTBETCTBYIOIIMM IPO-
IrpaMMHBIM OOecrieueHUeM ISl AEMOHCTPAIlUU IIPE3EHTAIUM .

(ayn. 332c xopm. C, r. KpacHonap, ynuna CtaBponosbekas, 149)

3. | JJaboparopubie | YueOHBIC Ta0OpaTOPHH, YKOMIUICKTOBAHHBIE CIICIIUATM3UPOBAHHOM Mebe-
3aHATUS JIbI0, BBITSDKHOW CHCTEMOM BEHTHWJISILIMM, MEJIOBOM JOCKOW, CPEICTBAMU
MoKapHOW 0e30MacHOCTH U OKa3aHUs MEepPBOM MEIUIIMHCKON MOMOIIN U
HE00XO0AMMBIM JJaO0PaTOPHBIM 000PYIOBAHUEM:

1. Vuebnas naboparopus kosutouanoit xumuu (ayn. 328c kopn. C, T.
Kpacnonap, yn. CraBpomnonsckas, 149).

OcHaineHa He0OXOAMMBIM JIA0OPATOPHBIM 000PYIOBAHUEM:
Cxanupyrommuii cnekrpodoromerp Leki SS2109UV,; Cnexkrpodoromerp
Leki SS2107; Muxkpockon ontudeckuit Altami; Konagykromerp «JKc-
nept-002»; Becwr ananutnueckue «Adventures Proy; Typouaumerp
Hann; Buckoszumerp Brookfield; Buckozumerp kanumuisipusiii BIDK-2;
Becwr mabopatopusie; Becbl TopcnonHbie; Memanka ¢ mogorpeBom «lka
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C-MAB HS7»; Uletikep maboparopusiii LS110; pH-meTp Hanna
Hi2211; Mynstumetp; ICTOUHUK UCTaHUS IOCTOSIHHOTO TOKA CTa0u-
nu3upoBaHHbld b5-49; Konaykromerp nopraruBnasiii Hanna HI 9033;
Hacoc nepucransTuyeckuii MHOrokaHaJbHbIM; Hacoc nepucranbsruye-
ckuit ogHokaHanbHbl LS 301; Mynstutect UIIIT-101-1; ITK.
[TepenocHOE MyIBTUMEAUIHOE 0OOPYIOBAHUE.

2. Yuebnas naboparopus ¢uzndeckort xumuu (aya. 334c, r. Kpacnonap,
yi. CtaBpornoibckas, 149).

OcHarieHa He00X0IUMBIM J1a00PATOPHBIM 000PYAOBAHUEM:

Tepmocrar; BoasHas OaHs; MOHOMEPHI; BOJOCTPYWHBIM BaKyyMHBIH
HACOC; TEXHUYECKUE BEChl; aHAIIMTUYECKHE BEChl; KOHYKTOMETPUUYECKHE
SYCHKU 711 U3MEPEHUS AJIEKTPOIPOBOJIHOCTH PACTBOPOB; M3MEPUTEIH
ummutanca E7-21.

['pynnossie
(MHAMBUAYATTb-
HbI€) KOHCYJIb-
Taluu

YueOHble ayAUTOPUH JUIsI IPOBEECHUS TPYIIIOBBIX U UHIUBHIYAIbHBIX
KOHCYJIbTAIIMH, OCHAIIICHHbIE KOMILIEKTOM Y4eOHON MeOenu, TOCKO-
HKpaHOM YHUBEPCAJIbHOH, IEPEHOCHBIM IPOEKTOPOM, HOYTOYKOM U CO-
OTBETCTBYIOIIUM IIPOrPAMMHBIM 00€CTIeUeHUeM sl IEMOHCTpaIui
IIpE3EHTALUM.

(ayn. 328c, 334c, 416¢, r. Kpacnonap, yn. CraBpononbckas, 149)

Tekymuid KOH-
TpOJb, TIpOMe-
JKyTOYHasl aTTe-
cTanus

Y4eOHble ayAUTOPUHU IS IPOBEICHUS TEKYILET0 KOHTPOJISI U IPOMEXKY-
TOYHOM aTTECTAllUU, OCHAIEHHbIE KOMIIJIEKTOM yueOHO! Mebenu, 1oc-
KOH-2KpPaHOM YHUBEPCAIbHON, IEPEHOCHBIM MPOEKTOPOM, HOYTOYKOM H
COOTBETCTBYIOIIUM IPOrpaMMHBIM 00€CIIeYeHUEM /ISl AEMOHCTPaLluU
MIpEe3eHTALAN.

(aya. 334c, 328c, 416¢, r. KpacHonap, yi. CtaBponosibckas, 149)

CamocrosiTens-
Has pabora

[Tomerenust AJis CaMOCTOSITEILHOM pabOTHl CTYJIEHTOB, OCHAIIICHHBIE
yueOHOM MeOeNnbl0 U KOMIBIOTEPHONW TEXHUKON C BO3MOXHOCTBHIO TMOJ-
kiroueHus kK cetu "MaTepHeT" u odecrieueHneM J10CTyna B SJEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.
(aym. 400c, 431c, r. Kpacuomap yi. CtaBponosbekas, 149)
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