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1. Heanb u 3apaum JucHUIIMHBI «BHOXUMHUSA MeMOpaH»

Hean: dopmupoBaHue y CTYIEHTOB 3HAaHUW O OHMOXMMHHM MEMOpPAHHBIX IPOIIECCOB,
CTPYKType, (YHKIIMOHUPOBAHMHM W PA3HOOOpa3uu OUOJIOTHYECKUX MEMOpaH H CIIOCOOHOCTH
UCTIOJIB30BaTh MOTYYEHHBIC 3HAHUS TSI PEICHUS IPOPECCHOHATBHBIX 3a/1ay.

3anaum:

- chopmupoBaTh 3HAHKE 00 OCHOBHBIX ACMEKTaX CTPOCHHS U (QYHKIIMOHUPOBaHUS OnomMeMOpaH;

- MO3HAKOMUTbH CTYJIEHTOB C COBPEMEHHBIMU IIPEICTABICHUSIMHU O MOJIEKYJIaX, BXOASIIMX B COCTaB
MeMOpaH U MPUMEMOPaHHBIX CJIOEB, C MOJICIISIMUA OpPTaHU3aIlMH MEMOpaH;

- OCBOHTHb TEOPETHYECKHE OCHOBBI OHMOXMMHUYECKHX METOJOB HCCIENOBaHUA MeMOpaH H
MeMOpaHHBIX IIPOIECCOB;

- chopmMupoBaTh odIIIee MPeACTaBIeHHEe 00 OCHOBHBIX MEXaHW3MaX HAPYIICHUS JIMITUIHOTO OUCIION
IIPU NaTOJOTUSX.

- TIO3HAaKOMHUTb C BO3MOXHOCTBHIO HCIOJb30BaHUS MeMOpaH B OHOJIOTHH, OMOTEXHOJOIHH,
MEAMIIMHE U APYTuX cepax.

Il. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuyeOnas mucuumimHa b1.B.JIB.1.5.6 «buoxumus meMOpaH» OTHOCHTCS K 4YacTH,
dbopMupyeMoil y4acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHHIA.

2.2. Inst u3y4yeHusi JaHHOW y4yeOHON NUCUUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHHUS U HABBIKH,
dbopMupyemMble  MPEAIISCTBYIONIMMU  AucHuIuimHamMu: «OOmas  Ouosorusiy, «OOmass wu
Heopranuueckas xumusy, «Opranuueckas xumusy, «buoxumusy», «{utonorusy», «MomnekynspHas
ouonorusy, «OU3NKO-XUMUYECKHUE METOBI B Onosioruny, «DU3nonorus pacTeHUi.

2.3. Ilepeyenp moOCHEnYIOMMX y4EOHBIX NUCHUIUIMH, Ui KOTOPHIX HEOOXOIUMBI 3HAHMS,
YMEHUSI H HaBBIKH, (QopMupyemble JaHHOH yueOHOH  aucuurumHOW:  «buoduznkay,
«brnoxumudecke MEeTOIbl HCCIEI0BaHUs», «bObIION MPAaKTUKYM MO OHOXUMHIY, «buocucTemMsl u
3arpsi3HEHUs», «MUKpPORJIEMEHTO3bl W BUTAMHUHHAsT HEJAOCTATOYHOCTHY», IPOU3BOJICTBCHHAS
MPAKTUKA U MPOPUIBHBIX JUCIHUILTNH.

111/ TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS JUCHUITJIMHBI

[Ipouiecc ocBoeHusi MUCHUIUIMHBI HampaBieH Ha (opmupoBanue kommnereHuuu IIK-1 B
coorBerctBUM ¢ ®I'OC BO m OIl BO no nanHomy HampasineHutro noarotosku 06.03.01
«buonorusy, npopune «buonorusy:

I1IK-1: CnocobGeH wucnonp30BaTh 0a30Bble TEOPETHYECKHE 3HAHUS O pa3zHOOOpasuu,
CTPYKTYpHOM opraHu3anuyu, (QpyHKIHOHHUPOBAHUM OHOJOTMYECKHMX CHUCTEM M OCOOEHHOCTAX HX
B3aMMOJICUCTBHUSI C OKPYKAIOLIEH CPEIOH.

Ilepeyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHS N0 JUCHHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

Komnerenmus HNuauxkaropsl Pe3yabTaThl 00yueHus
KOMIIETEHIIM i

IIK-1 UK nr1a 3HATh: OCHOBHBIE TPUHITUITHI OPTaHU3AI[H
CrniocoGeH ucnonb3oBath | Mcrnons3yeT 3HaHUS O MeMOpaH, GpyHKIMH MeMOpaH, 0COOEHHOCTH
0a30Bbl€ TEOPETUUECKHUE pa3HooOpazuu MOJICKYJIAPHOTO COCTaBa M CTPOCHHUS MEMOpaH;
3HAHUSA O Pa3HOOOPA3UH, OPraHU3MOB, HX CTpOeHHH, | TEOPETHIECKIE OCHOBbI 6a30BBIX METONOB
CTPYKTYpHOI busmoNorHH, Hcce0Banus MeMOpaH.

YMeTh: UCTIONB30BATH KOHKPETHBIC TAHHBIC
OpraHU3alNH, MeTabo3Me, TEHETHKE, N

CTPOCHUA BHCUIHCU MeM6paHBI JUIS
(I)yHKLII/IOHI/Ip OBaHHH CHCTCMATHKE, SKOIOTHH, 4 XapaKTEPUCTUKU (YHKIIMOHAILHOTO COCTOSHUS
OMOJIOTMMECKNX CUCTEM | TAKXKE MX KJICTKH; IPUMEHSTh 3HAHUS 10 OUOXUMHUHU
O0COOEHHOCTSX MX OMOTEXHOJIOTMYECKOM MeMOpaH B [OCIE/AYOIINX AUCLUILIAHAX.
B3aUMOJICHCTBUS C NOTECHIHAIC Il PCIICHNUA | BnaseTs: IpeACTaBI€HHUEM O POJIM MEMOPaHHBIX
OKpYKaroIIEeH Cpesiou. PO UIBHBIX HAYYHO- CTPYKTYp B mpolieccax Tpanchopmanu
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HUCCICO0OBATCIIbCKHUX U
MMPOU3BOJACTBCHHBIX 3a1a4.

OHCPruu B KJICTKE U 1p., O ouorenese u
BOBJICYCHHH KJICTOYHBIX MeM6paH B pa3BUTHUEC
HCKOTOPBIX MATOJIOT Hﬁ; npueMamMu METOIO0B,
HCIIOJIb3YCMBIX B MeM6paHOJlOI‘I/II/I.

UK k12

ITpumensier CHUCTEMHBII
MOJX0A Al pa3paboTKu M
MIPOBEECHUS Hay4HOTO
JKCIIEPUMEHTA.

3HaTh: METONBI BBIIACICHUS U pa3IeicHUI
MeMOpaH, METOAbl  W3y4YeHHs  IWHAMHUKHU

MeMOpaH, METOIBI MOJCIIUPOBAHUS 31
MOJTyYEHUS] HCKYCCTBESHHBIX MEMOpaH.
YMerh: MIPUMEHUTH OHMOXHMHUYECKHE H

MOJIEKYJIIPHO-OMOIOTHYECKHE ~ METOABl IS
W3YYCHUS pa3HOOOPa3HBIX MEMOpaH.
Brnamers: mpencrtaBieHHeM O BBIOOpE MeETOna
WCCIIEIOBAaHAA B 3aBUCHMOCTH OT 3aJadH,
00BeKTa M dTana U3y4eHUs MeMOpaH.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM JUCHHMILIMHBI COCTABJIAET 3 3a4eTHBIX eIUHUIBI, 108 yacoB, B ToMm unciie (.7 3aueTHasi eTMHUIA, 26 YACOB HA JK3aMeEH.

W3 HuX pean3yeTcs ¢ UCIOJIb30BAHUEM AJIEKTPOHHOTO 00yUeHHUs U AUCTAaHIIMOHHBIX 00pa30BaTeNIbHbIX TEXHOIOTHA 25 uac.
4acoB — MIPaKTUYECKasl MOJArOTOBKa
®opMa NPOMEKYTOUYHOM aTTECTANUM: FK3aMEH.

3 nux

4.1 CopepxxaHue IMCUHUILIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ yYKa3aHHEM BH/JI0B YYeOHBIX 3aHATHIl M OTBeIEHHOr0 HA HHUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Paznes nucouminHbl/ TEMA - Buner yaeOHO paboThI, ®opMa TeKylIero
n/H O | BKIIOYAs CAMOCTOSTEIIbHYIO paboTy 00yJarmuxcs, | KOHTPOJIsI
= E MPaKTUYECKYIO MOJATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
< % (B yacax) dopma §
S F NMPOMEKYTOUYHOM
T oo, KoHnrtakTHas paboTa npemnoaaBaress ¢ =
= e 2 arrecTauuu
=S 00yJaromuMucs =
@ i ) (mo cemecTpam)
= s & =
Q = ]
e s = =) S =
5 Z ; £ Jexuusi | Cemunap/ KoncyabTanus 58
g2 = = s MpakTuyeckoe, g s
qza 3 0 ‘éf JadopaTopHoe § o
K
O~ =~ = 3aHsATHe/ O =
1 2 3 4 5) 6 7 8 9 10
1 Paspnen 1. buonornyeckue MmeMOpaHbl Kak VYcTHBIi onpoc
YHUBEPCAIBHBIE CTPYKTYPHO-(PYHKIIMOHAIBHbIE 5 11 6 4 - 9 (xoHTp. paboTa)
00pa30BaHUs KHUBBIX CUCTEM
2 Pasnen 2. KOHEOK‘;”YM’
K.
MeTo/ibI HCCIeI0BaHus MEMOPaH 5 13 2 8 - 8 A
KOHTPOJIbHAs paboTa
(Tecr)
3 Paznen 3. Tect (kOHTpOIBbHASL
XUMHUYECKHI COCTAB: MEMOPAHHBIE OEJIKY 1 5| 29 6 14 - 8 pabora), ycTHBIi o1poc,
JIUTIA b KOJIJIOKBUYM
4 Paznen 4. Pedepar, noxnan
8 5| 12 2 8 - 11
Paznoobpazue meMOpaH
oknaz, TectT (yc 7|
5 | Pasnen 5. MemOpaHHBIE TATOJIOTHU 5 5 2 2 - 8 Aok HO;pOTC)(y TR
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4.2 Il.1aH BHeayIMTOPHOI CAMOCTOSITEJILHOMH Pa00Thl 00YYAIOIIMXCS M0 U CHUILINHE

12.......k

Cemectp

Ha3zBanue paznena, TeMbl

CaMocTosiTenpHas paboTa 00yJaroMIuXCsl

Bug camocrostensHON paboOThI

Cpoxku
BBITIOJTHCHUSI

TpynoeMkocTsb
(uac.)

OreHo4YHOE
CPEICTBO

YuebHo-
METOMYECKOE
obecreucHue
CaMOCTOSATCIBLHOM
paboTHI

Pa3gea 1. Buonoruueckue
MeMOpaHbI KaK
YHUBEpCAIbHBIE
CTPYKTYpPHO-
(bYHKIIMOHAIBEHBIE
00pa3oBaHMsI JKUBBIX
cucTeM

M3yuenune TeopeTruyeckoro Marepuaia 1o ciaeayroiemy
BOIIPOCY, UCIOJIB3YS YUEOHYIO JIUTEPATypy U HayUHbIE
cratbu: «IIporcxoxaenue MmeMOopan».

CocraBieHue mIaHa-KOHCIIEKTa 110 JAHHOMY BOIIPOCY.
[ToaroToBka K ycTHOMY OIpocCy.

1w

VYcTHbll onpoc
(xOHTP.
pabota)

Mys3anesckas O. B.
Broxumust MemOpaH :
yaeb mocodue / O. B.
My3zaneBckas. —
Upxkytck: U3n-Bo UT'Y,
2018. - 191c.

Yenmnos 10.C.
BBeneHue B KI€TOYHYIO
OuoNIOTHIOG yued. st
YHHB-TOB,
00y4JarImuxcs 1mo
HaTpaBJICHUIO
Buomorus u 6uonor.
crnen-tsaMm / 1O.C.
YeHnos.- M.: AlbsHC,
2015.- 494 c.
Hukutun M. A.
[Ipoucxoxaenue
MeMOpaH U
MeMOpaHHOI
sHepreTukH («XuX»,
2013, Ne9).




CamocTosTeapHas pa60Ta 06yqalom1/1xca

YuebHo-

0 METOINYECKOe
Cemectp| HaszBanme paznena, TeMbl . Cpoku  |TpymoeMKocTh HEHOHHOE obecrieueHne
Bug camocTosTensHOR paboThI CPEICTBO .
BBITIOJTHEHUS (gac.) CaMOCTOATEIIBHON
paboTHI
[loBTOpEeHME cCleAyIOMMX BONPOCOB M3 Kypca (QHU3UKH, Mys3anesckas O. B.
OHMOXUMUMU. Buroxumus MeMOpaH :
a) (hU3UKO-XMMHUYECKHUE CBOIiCTBa 0eJKOB; 0) y1eb nocobue / O. B.
U302JIEKTPUYECKAas TOYKA, B) OCHOBHBIC OITHYECKHE My3aHeB.CKa"' -
MpUOOPHI, UCTIONB3YEeMbIE IJISI MUKPOCKOTHPOBAHUS, T') X0 12%)11(8}’ Tle'glfgﬂ'Bo ury,
nydedf B CBETOBOM M OJNCKTPOHHOM — MHKPOCKOMNAX; TTpHHIMITE H METOTH
MIOCTPOCHUE M300paKeHus; BUIBI AIEKTPOHHOM GHOXHMUH I
MUKPOCKOITHH; JT) METO/I 3aMOPaKUBAHUS—CKAIIBIBAHNS; MOJEKYAPHOIH
e) BO3MOKHOCTH KOH(OKAJILHOM CKaHUPYIOIICH GUOIIOrHH
MHUKPOCKOIINH. [anexTponHBI pecypc]:
Hamucanme pedepara/noknaga mo OJHOW W3 CIEAYIOMIMX 2-e m31. (o) / K.
Paznen 2. TEeM: VI;/JIICOEI, Jox. gf]ogKep.
Tpancmuccuonnas 2JIeKIMPOHHAS MUKPOCKONUSL 8 — V.- bUHOM. JIab.
6 11\\/[/1661}\”4[2;{:; HCCIIEIOBAHMS ucenedosanux Guoventpan 1-3 u 1 Kosnoksuym, iHIE)lHI/II/I, 2015. - 85?9 EC
Memoo paduoaxmusHou uHOUKayuu ):[01(<naz[, reet AS%KHM flocTyra:
Dnyopecyenmuas CHEeKmpOCKOnus, CKAHUpyowas pI;%I({):zj g)eg(b};;((:)); A. B.
Kanopumempus — 00CMOUHCIMEA U 02PAHUYEHUSL CriexTpanbHas
Membpannas uHdICEHepUsi, NPUMEHAeMAs 8 UCCAe008aAHUSX nasepHas
Mmemopar u op. CKaHUPYIOIIas
[oaroroBka kK KOHTPOJIBHOM padoTe (TecTy).. KOH(pOKaNbHAS
MUKPOCKOIINA B
OMOIOTHIECKUX

nccinenosarmsix /| A. B.
®deodano // Ycnexu
OMOJOTHYECKON XMMUH.
- T. 47, 2007. — C.
371-410.
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CaMocTosiTeNbHAs paboTa 00yYarOIIMXCS Y4eOHo-
METOAMYECKOE
OneHouyHoe
Cemectp| Haspanue pa3zena, TeMbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosTensHOR paboThI CPEICTBO .
BBITIOJTHEHUS (gac.) CaMOCTOATEIIBHON
paboTHI
W3yuenne TeopeTMUecKOro Martepuaga IO CIEAYIOIIUM Kietku mo Jlptonny
BOIIpOCaM. JKHPOPACTBOPUMBIC BHTAMHUHBLI, UX CTPOCHUE H [Texet] : yae6unk /
¢bynkimuu B 6momemOpanax (Butamuubl A, /I, K, E u F) u pez.: JI. Kaccnmepnc,
MOHO(OPBL. B. P. Jlunranma, .
I . IInonmnep ; nep. ¢ aHriL.
WChMeHHas paboTa: cocraBneHue TaOmuil «OCHOBHBIE
Opan» u «Buasl Tpancmopra Y. B. Gummmoniria. -
KJIACCHI MOJISIPHBIX JIUMTUIO0B MEMOP IIBL TP p 2-¢ W31, HCTIP. W 0T —
BEIIECTB Yepes MeM6lzaHy». M.: JIa6. 3Hanuii, 2018.
Bemonnenue 3aganuit 5-8 Ha crp. 181 (My3sanesckas O. B. - 1059 c.
buoxumus memOpan [Tekct]: y4ed mocoome / O. IIK-1B. Mysanesckas O. B.
Mysanesckas. — Upkyrck: M3n-so UT'Y, 2018). Broxumus MeMOpan
CO6op nHpOpPMALIHIO O POIU MPOTEOTINKAHOB B MEMOpaHax. [Texct]: yue6 nocobue /
[ToaroroBka K KOHTPOJIBHOH paborTe. Komtoksuym |O. B. Mysanesckast. —
Pazgen 3. tect (koutp. |HMpkyrck: U3n-so UI'Y,
XHUMHYECKUN COCTaB: 2018. - 191c.
6 35 1 patora)

MeMOpaHHbIE OETTKU U
JIMITU BT

YCTHBIH OIIPOC

UYennos O. C.
BBeneHue B KIIETOYHYIO
OUOJIOTHIO [TEKCT]:
y4eb. U1 YHUB-TOB,
00y4JarImuxcs mo
HaIpaBJICHUIO
Buomorus u 6uonor.
crnen-taMm / 0. C.
Yenmos. - M.: AnbsHc,
2015.—494 c.

Kowmog B. I1. buoxumus
. yueb. mis By3oB / B.
II. Komor, B. H.
IBegoBa. — M. :
Jpoda, 2008. — 638 c.




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCS Y4eOHo-
METOINYECKOe
OneHouyHoe
Cemectp| Haspanue pa3zena, TeMbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosTensHOR paboThI CPEICTBO .
BBITIOJTHEHUS (gac.) CaMOCTOATEIIBHON
paboTHI
H3yueHne TeOpeTHUECKOro MaTepralia 1o OAHOMN U3 TeM: Kierxu mo JIstonny
ITnazsmamuueckas membpana apxeii u 3y6axmepuil [rexcr] : yaeOHuK / pen.:
11 6 JI. Kaccumepuc, B. P.
azmanremma cpuoos . JIunranna, 1. [Tnonmep ;
IInazmamuueckasn memopana pacmeHuii nep. ¢ anru. 1. B.
Aoeprnas obonouxa ®unMnnosuya. - 2- U3,
BHewnss u 6HympeHHsa MUMOXOHOPUATbHble MeMOPaHbl ucnp. i gor. — M.: Jab.
M 3HaHui, 2018. - 1059 c.
p- . ODyHKIIMOHATbHAS
Hammucanwne pedepata 1mo ogHOM U3 BBIIIE YKa3aHHBIX TEM. MOP(OIIOTHS KIIETKH
[Toarororka jokiana mo Teme pedepara ¢ mpe3cHTaUeH. [Texct]: yue6. mocobue
s crynenros / J1. T
Hepsbun. — M. :
Vuusepcurer, 2005. — 317
C.
Komog B. I1. buoxumust
Pasnen 4. Pedepar, |[Tekct] : yueb. ans By3oB /
6 3-7H 2 JIOKJIAJT B. I1. Komos, B. H.

Pa3znoob6pazue meMOpaH

[lIsenoBa. — M. : [Ipoda,
2008. — 638 c.

Yennos 0. C. Beenenue
B KJIIETOYHYIO OHOJIOTHIO
[Texct]: yueb. st yHUB-
TOB, 00yJaIOIIUXCS 110
HarnpasyieHnto bruosorus n
6uoror. cneu-tsm / 0. C.
Yennos. - M.: AnbsHc,
2015.-4% ¢
Mysanesckas O. B.
Buoxumus MemOpan
[Tekct]: y4eb mocobue /
O. B. MysaneBckas. —
Hpkyrck: Usn-so UT'Y,
2018.-191c

WHTEepHET —MCTOYHUKH.




Cemectp

Haszpanue paznena, TeMbl

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Bug camocTosTensHOR paboThI

Cpoxnu
BBITIOJTHEHUS

TpynoeMKocThb
(gac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOAUYECKOE
obecrieueHue
CaMOCTOSATEIILHOMN
paboTHI

Pa3nen S.
MemOpaHHbIe MTaTOIOTUH

N3yuenue TeopeTuueckoro Marepurania no OIHOM U3 TeM U
MOATOTOBKA HEOOJIBIIIOTO COOOIIEHUS C IPE3CHTAIUCH !
«eticmaue majicenvix Memanios Ha MemMOpaHvl Kiemoxy,
«Kapomunouowi 6 3auume membpany.

CocTaBneHue Tpex BOIPOCOB ISl ayAUTOPUH TIO TEME
COOOIICHMUS.

7-8 1

Hoxnan, Tect
(ycTHBII
ornpoc)

Knerku no JIstouny
[TekcT] : yaeOHUK /
pexn.: JI. Kaccumepuc,
B. P. Jluaramma, /1.
IInonmnep ; nep. ¢ aHriL.
. B. ®ununmnosuya. -
2-¢ u31., UCTP. U JOI. —
M.: JIa6. 3uanuii, 2018.
- 1059 c.

Mysanesckas O. B.
Broxumust memOpan
[TekcT]: yued mocobue /
O. B. My3aneBckas. —
Upxkytcek: U3n-Bo UT'Y,
2018. - 191c.
IIpomkuna  E. H.
MouexynspHas
Ouonorust :  cTpecc-
peakuuu KJIETKU
[TexcT]: yueb. mocobue
mis By3oB / E. H.
[powkuna, W. H.
Upanesa, A. A.
MockaneB. — M. :
Opaiit, 2018. — 101
C.

WnTepner-
HCTOYHUKHU.

OO6muit 00beM CaMOCTOATETLHOM PabOThI O TUCIUILIMHE (Jac) — 6

N3 Hux o00beM CcaMOCTOSTEILHOU paGOTLI C HCIIOJIB30BAHUEM DJJICKTPOHHOI'O O6y‘ICHI/IH )51

JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHI — 3 Yac
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4.3 ConepxaHue y4eOHOIro MaTepuasa

Pa3znesn 1. buonornueckne meMOpaHbl KaK YHHBepcajJibHble CTPYKTYPHO-(pyHKIMOHAJIBHBIE
o0pa3oBaHus KMBBIX cucTeM. OOLIMe NPECTaBICHNU O MEMOPAaHHBIX CTPYKTYpax KIETKH, POJIU
MeMOpaH B JXKMBOM Mupe. buonornuyeckue ¢yHkimu meMmOpaH. DBOJIONMS MPEICTABICHUNA O
CTpOoe€HUHU MeMOpaH. MoJienu opraHu3aiuy MeMOpaH.

Pazgen 2. Metoabl ucciaenoBanuss MemOpaH. Brinenenue u pasgenenue memOpan. Ouenka
YUCTOThI MeMOpaHHbIX (pakiuil. AnpecHsle MeTkU. V3yueHune (QpyHKIMOHUPOBaHUS MEMOpPaHHbBIX
OenxoB. JleTeprenTsl — MPUHLUI JICHCTBUSA, XapaKTePUCTUKA, Kiaccuukanus. Biusnue BHemHen
CpeAbl Ha XapaKTepUCTHUYECKHE KOHCTAHThI J€TEpPreHTOB. JJOCTOMHCTBA M HEJOCTAaTKH HM3Yy4EHUs
COIOOMITM3UPOBAHHBIX MEMOPAHHBIX OCJIKOB.

HccnenoBanue (a3oBOro COCTOSHMS MEMOpaHHBIX JIMIUAOB. MeToAbl XapaKTepUCTUKU
JUMUTHBIX KJIAcTEPOB, AHHYISAPHBIX JIMIUAOB, MHUKPOBA3KOCTH OHCIOA. MeTonbl H3ydeHHS
IUHaMUKH MeMOpaH. Mukpockomnusi. MeMOpaHHass MHXEHEpHsl, IpUMEHseMas B UCCIEA0BaHHIX
MeMOpaH.

Metonbl MoOJeNUpOBaHUs U IOJYyYEHHMS MCKYCCTBEHHBIX MeMOpaH. lckyccTBeHHbIE

MeMOpaHbl, UX Ki1accuukamnys. JIMmocoMpl Kak MpocTeast MOJENb sl U3ydeHus: OnoMemMOpaH.
Tunel unocom. [Iporeonunucomsl. JIMIIOCOMBI KaKk HOCUTENN JIEKApCTB. MOJIEIBHBIN YHIOLMUTO3
Ha Junocomax. durocomsl. KomibprorepHbsie Mosienu MeMOpaH.
Paznen 3. Xumnueckuii cocrtaB: MeMOpaHHble JUNUAbI M OeJkH. MemOpaHHbBIE JIUTINJIBL:
OCHOBHBIE THUIIBI JIMIIUAOB, UX (U3MKO-XMMHUYECKHE XapaKTepUCTUKH, (yHKuuu. Dochonmunumasr:
rmunepodochomumuasl U chunropochomnuapl.  Ocobennsie  dochomumuapl  MeMOpaH:
IUIa3MaJIOreHbl, JUojibHble (ocomunuasl U ap. ['mukomunuael: nepedpo3uabl, cyabhaTHIbl U
TaHTJIMO3HIBI, UX cTpoeHue U (QyHKIUU. CTeponbl (XomecTepoia U (GUTOCTEPOIIbl), UX CTPOCHUE U
3HayeHue. MeMOpaHHbIe JUMK/bI, YYaCTBYIOIIME B Ilepeiade CUrHajoB. buocuHTe3 um TpaHcnopt
MeMOpaHHBIX JIMOUAOB: MECTO CHHTE3a MEMOpPAHHBIX JUIHI0B, MCTOYHHKH YKHPHBIX KHCIOT,
MEXaHU3Mbl TpaHcnopTa (ocGonIUNUIOB U XOJIECTEpUHA K MeCTy BcTpauBaHus. Poub
JUTONPOTEUHOB U JIMITUATIEPEHOCAIINX OETIKOB.

MewmOpannsble 6enku. I'mukonporennsl. Knaccugukarus O0enkoB MeMOpaH, OCHOBaHHAs Ha
cmoco0e acconmanuu Oelka C JANUAHBIM @ OHCiIoeM. MOHOTOIIHBIE M IIOJUTONHBIE OEIKH.
Knaccupukanus meMOpaHHBIX  OenkoB 1m0 (QYHKIUSAM  (CTPYKTYpHBIE, TpaHCIIOPTHBIE,
(dbepMeHTaTUBHBIE U perienTopHbie). OCOOEHHOCTH CHHTE3a W BCTpauBaHUs OEIKOB B MEMOpaHY,
CUTHAQJIbHBIE TIOCJIEJIOBATEIbHOCTH B O€NIKaX, CUTHAJIbHbIE NENTHAa3bl, Y4acTHE KaHAJIOB BO
BCTpavBaHHE HOBOOOPA30BAHHBIX OEIKOB B MEMOpaHy.

MemOpanHbIi 6HcION: camMocOOpKa, MOJBMKHOCTh KOMIOHEHTOB, aCUMMETpHUs, (a3oBble
COCTOSIHUMS, M30MpaTenbHas NPOHUIIAEMOCT M JAp. MexaHu3mbl MOAJEpKAaHUS CTaOUIBHOCTU
KJIETOUYHBbIX MeMOpaH. PadroBas ctpykTypa MemOpaH.

TpancnopT BelecTB dYepe3 KieTo4yHble MeMOpanbl. Kiaccugukanus TpaHCHOPTHBIX
npoueccoB. [IponunaeMocTs Uit Boabl. KaHANbHBIM M YENHOYHBIM THN nepeHoca. IlepBuyHo-
aKTUBHBIN TpaHcnopT. TpaHcrnopT npoToHOB. Ponb MeMOpaH B CO3[JaHMM MOHHBIX I'PaJIME€HTOB B
KJIETKE U MEMOpaHHBIX MOTEHINATIOB. BTOPUYHO-aKTUBHBINA TPAHCIIOPT.

OHAOIUTO3 W HK301MTO3. Hecrenuduueckuit ¥ pernentop-ornocpeoBaHHbI HIOIUTO3.
[IpouiecCUHT TOTJIOUIEHHBIX MOJIEKYJ. OK30I[MTO3, €ro pojib M MPUYMHBI, 00ecredyrBaroline
MHUIMALUI0 ¥ (YHKIMOHMPOBAHME STOT0 MEXaHHM3Ma. YdyacTHe MeMOpaH B Ipolieccax
MEXKJIETOYHOTO y3HaBaHUS U Ipyrue pyHKIUU MeMOpaH.

Pa3nen 4. PaznooOpazue memOpan. [lnasmarnueckue MeMOpaHbl SyKapuoT (pacTeHuil, TpudoB,
KUBOTHBIX), dyOakTepuil u apxeOakrtepuil, ux ocobeHHOCTH. MemOpaHbl TpaMOTpHIATENbHBIX
IpaMIIOJIOKUTENbHBIX OakTepuil. Pa3nnuns B XMMHUYECKOM COCTaBe, CTPOEHUH MEeMOpaH opraHesll
3YKapUOTHYECKUX KJIETOK.

Pazgen 5. MemOpaHHble NATONOTMM. AJANTAalMOHHbIE H3MEHEHHs MeMOpaH. OCHOBHBIE
MEeXaHU3MBbl HapYIIEHUs OUJIMITUIHOTO CJI0s MpH narosiorusx. [laTomorun MmeMOpaHHbBIX OpraHes.
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4.3.1. TlepeyeHb CEMUHAPCKHX, MPAKTHYECKHUX 3aHSIITHI 1 JJAa0OPaTOPHBIX padoT

Ne |  Ne paznenam HaumeHoBanue TpyroeMKoCTb O1neHOYHbIE dopmupyem
n/ TeMbI CeMHHAPOB, (1ac.) cpeacraa ble
H NMPAKTUYECKHUX U Bcero W3 nux KOMIIeTeHLMH
Ja00paTOPHBIX padoT 4acoB npaKTuyec (MHAUKATOPBI
Kas )*
MOAr0OTOBK
a
1 2 3 4 S 6 7
1 | Pa3nean 1. 1) Uctopus usydenus 4 K-1
Buonorndeckue | MeMOpan MK x4
MeMOpPaHbI KaK 2) Mopenu opraHu3aiiu YerHbll onpoc, MK 12
VHUBepCATbHBIE MeMOpaH (KoHTD. paboTa)
CTPYKTYpPHO-
(yHKIIMOHAIBH
bI¢ 00pa3oBaHUS
JKMBBIX CUCTEM
2 | Pa3nmen 2. 1) Metoxs! HcceqOBaHUS 6 Komnoksuym, K-1
MeTomsl MemoOpan: IMP, DOIIP, JTOKIIa, HJIK nx1a
HCCIIEI0OBAHUS MHKPOCKOITHS, KOHTPOJIbHAS HIIK g1z
MeMGpaH HeHTPU(YTUPOBAHUS U JIP. pabota (Tect)
2) HckyccTBeHHBIC
MeMOpaHbI, THIIBL, TIOJY4CHHUE,
OpUMCHCHUH
3 | Paznmen 3. 1) Tunbsl MeMOpPaHHBIX 6 KosnokBuym, K-1
XUMUYECKUM JIUTHIOB. TecT (KOHTP.. MK k11
COCTAB: 2) OrneHKa IUIOIIAAN ¥ JJTHHBI paboTa), HIIK k12
MeMOpaHHbIe MOJIEKYJIbl OJICHHOBOM YCTHBII1 o1poc
eI I KHUCIIOTHI.
3) BruocuHTe3 U TpaHCIOPT
JTHITHITEL MEMOpPaHHBIX JIUITHIOB
4 | Pa3znmen 3. 1) Benku MeMOpaH. 6 Tecrt, ycTHBIN K-1
XUMHUYEeCKUN Oc00eHHOCTH CHHTE3a U omnpoc K nkaa
COCTAB: BCTpauBaHUs B MEMOpaHy HIK k12
MeMOpaHHbIe 2) MemOpaHHBIi OHCITOH.
6K I 3) BausiHue pa3iandHbIX
(hakTOpOB HA MPOHUIIAEMOCTh
JTHITHJLBL MeMOpaH
4 | Pa3nmen 4. Pasnoo6pasue MeMOpaH 8 MnK-1
Paznoo0Opasue Pedepar HAJIK fr11
MeMOpaH AoKIan HJIK nr12
5 | Pa3nmen 5. MemOpaHHbBIE TTATOJIOTUN 2 Jloknaz, Tect MK-1
MembpaHHbIe (yeTHbiii ompoc) HJIK nx-11
MaTOJIOTHH

4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX HAa CaMOCTOSITeJIbHOE H3y4YeHHE
CTYJA€HTAMM B PaAMKaxX camocTosiTeJbHoil padorsl (CPC)

Tema 3aganue ®opmupyemas NIK

n/n KOMIIeTeH LU
1. buonornueckne CamocrosTensHO co0OpaTh U HIIK r1K-11

MeMOpaHBbI KaK U3Y4UTh TEOpETUYECKUiL K-1

VHHBEpCAIbHBIC Marepuan o BOIIPOCY

CTPYKTYpHO- «IIpoucxoxneHne MeMOpaH».

(yHKIMOHATbHBIE CocTaBUTh IIAH-KOHCIEKT U

3 TecTOBBIX 3aJaHus IO
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00pa3oBaHUS KUBBIX
cHCTeM

0003HaUYEHHOH TEME.
[ToAroTOBUTECS K  YCTHOMY
OIIpoCy.

MeTtonp! ucciaegoBaHUS
MeMOpaH

[ToBTOpPUTH

ClIeIyIoIIne BOIIPOCHI,
UCTIONB3YS JEKINU
MIPOWICHHBIX KYPCOB (DHM3HKH,
OHOXMMUH, LUTOJIOTHH,
o6noduzuku u ¢usmxo-
XHUMHUYECKHX METOJIOB
HCCIIEIOBAaHMS B OMOJIOTHH:

a) (PU3MKO-XUMUYECKHUE
CBOWCTBA OCIIKOB; 0)
N302JIEKTPUYECKas TOYKa; B)
OCHOBHBIE ONITHYECKHE
IpUOOPHI, UCIIOJIB3YyEMBIE IS
MHKpPOCKOIIMPOBAHUS; T) XOX
Jyyed B CBETOBOM U
JIEKTPOHHOM  MHKPOCKOMAX;
MIOCTPOEHHE  HM300paKeHNS;
BUJIBI 3JEKTPOHHOM
MHUKPOCKOIIMH; 1)  METOJ
3aMOpaXMBaHUs—CKaJIbIBAHUS;
e) BO3MOXHOCTH
KOH(OKATBHON CKaHUPYIOIIEH
MHKPOCKOTINH.

[MoaroroButs pedepar 1o
OJJHOMY M3 METOJIOB N3yUICHUS
MeMOpaH.

CpaBHHUTH CXEMBI Pa3JeICHUS
¢dochomumuIoB B pazsTHIHBIX
cucTemax pacTBOpHUTENEH,
MIpEe/ICTaBIICHHbIE Ha
XpoMaTorpammax.

OTBeTHTh HAa KOHTPOJIbHBIE
BOIIPOCHI.

IToaroroButhCs K
KOHTPOJIbHOH pabore
(TecTHpOBaHMUIO).

[IK-1

HJIK nik-11
HJIK nra2

XHWMHAYECKHUH COCTAB:
MeMOpaHHbIE OETTKU U
JIATUBL.
MeMOpaHHbBIE JIATTUBI,
nX OMOCHHTE3 U
TPAHCIIOPT

W3yuuts TEOPETUYECKU I
MaTepual 10  CICAYIOIIUM
BOTIPOCY: KHPOPACTBOPUMBIC
BHTAMHHBI, WX CTpPOCHHE U
¢byHkuu B OnoMemOpaHax
(Butamuusl A, 11, K, E u F).
CocTaBHTh TabuIry
«OCHOBHBIE KJIacChl
TOJISIPHBIX JIUTHIOB
MeMOpan.

Bremonnute 3amannsg 5-8 Ha
crp. 181 (Mysanesckas O. B.
Buoxumus MemOpan [Tekct]:
yueb mocodme / O. IIK-1B.
My3aneBckas. — Mpkytck:
W3n-so UT'Y, 2018).

[K-1

HJIK nix-11
WK nxa2

XUMHUYECKHUI COCTaB:
MeMOpaHHBIC OCIKU U
JIUTIAJIBL.

benku memOpaH.
Oco0eHHOCTH CHHTE3a U
BCTpPaWBaHUS B

[Monob6pares wuHbOpMaIMIO O
poJM  TPOTEOTNIMKAHOB B
MeMOpaHax.

N3yuuts TeopeTuuecKkuil
Marepuai o HoHO(QopaM.
CocraButh Tabiuiyy «Buabt
TPAaHCHOPTA BEIIECTB dYepe3

[K-1

K niK-11
WK nxa2
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MeMOpaHy. MeMOpaHy».
[ToArOTOBHTBCSL K YCTHOMY
orpocy (TecTy).

H3yunTte TEOpETUYECKHI IIK-1 MK rKk-11
4, Pa3HooOpasue MeMOpan | MaTepHal 1o OJHOM U3 TeM:
Ihazmamuueckas membpana
apxeti u yoakmeputi
Inasmanemma epubos

u ap.

IToaroroBuTh AOKIAI IO TEME
pedepara ¢ npeseHTaIei.

MemOpannbie natooruu | Usyuuts TEOPETHYECKUIA IK-1 MK 11K-11
5. Marepuai Mo OJHOU M3 TeM U
HOJArOTOBHUTH HeOoJIbIIe
COOOIIeHHS: «/leticmsue
MANCENbIX — MEMArios  Ha
Membpanvl KIICMOK»,
«Kapomunouosl 6 sawume
MeMOpamny.

IloaroroBute 3 BOmpoca amus
ayoUTOPUU TI0 TEME CBOETO
COOOIIICHUS.

4.4. MeToanuecKue YKa3aHus M0 OPraHU3aluM CAMOCTOSITE/IbHOI padoThl CTYI€HTOB

CamocTtosTenbHas paboTa CTYIEHTOB SIBISIETCS COCTaBHOW YACThIO Y4eOHOro mpoiiecca H
HMMEET LIETIBI0 3aKpeIJICHUE U YIITyOJIeHUE OYYeHHBIX 3HAHUM U HaBBIKOB, MIOMCK M MIPUOOPETEHHE
HOBBIX 3HAHMI, a TAK)KE BBIMOJIHEHUE YU€OHBIX 3a/IaHUM, MOATOTOBKY K MPEACTOSIINUM 3aHATUSIM U
9K3aMEHY.

Jns  opraHuzaliii  caMOCTOSITENIbHOM paboThl mo naucuuiuinHe «buoxumuss memOpan»
UCIIOJIL3YIOTCS CIICTYIOIIHE (DOPMBI CAMOCTOSTEIILHOM YyaeOHOU PaboTHI:

- PaGota HaJ KOHCIIEKTOM JICKIIHH.

- [TonOop, n3ydenue, aHaau3 peKOMEHI0BaHHOU JIUTEPATYPBHI.

- CaMOCTOSTETbHOE U3YUYCHHE OTACTbHBIX TeM, aparpadoB, He U3JI0KEHHBIX B JIEKIUH.

- IloaroToBka K TECTHPOBAHMIO, KOHTPOJBHOW pabOTE, YCTHOMY OIPOCY, MPAKTHYECKOMY
3aHATHIO (pEIIeHUE 3a/1a4, OTBETHI Ha BOIIPOCHI U TIP.), KOJUTIOKBHYMY.

- [ToaroroBka k 3K3ameHy.

Tucomennvie pabomwi. JIns u3ydeHUs Te€M, HE H3IOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
HCIIOJIh30BaTh OCHOBHYIO W JIOMOJIHUTEIBHYIO JINTEPATYPy, @ TAKKE UCTOYHUKU, HANJACHHBIC TPU
MOMOIIN WH(OPMAIIMOHHO-CIIPABOYHBIX U TOUCKOBBIX cUCTeM. [l 3akperuieHus marepuana
PEKOMEHTyeTCs JIeNlaTh KPaTKUE KOHCIIEKTHI IO TEME.

Peghepam — popma nucbMeHHON pabOTHI, KOTOpasl MPEACTABISIET COO0N KpaTKOe H3JI0KEHHE
coJiepKaHUsl HAYYHBIX TPYAOB, JUTEPATYPHI MO ompeneiaecHHo Teme. O0beM pedepaTa MOXKET
nocturath 15-20 cTp.; Bpems, OTBOAMMOE Ha €ro MOArOTOBKY — OT 2 HeJenb A0 Mecsla.
[lonrotoBka pedepara MNOAPa3yMEBAaET CAMOCTOSITEILHOE W3YYEHHE CTYJEHTOM HECKOJBKHX
JTUTEPaTypHBIX UCTOYHUKOB (Y4eOHUKOB, MOHOTpaduii, HAYYHBIX CTaTe€i U T.J.) TIO ONMpeAeNEHHON
TeMe, He paccMaTpuBaeMoOW MOAPOOHO Ha JEKUUH, CUCTEeMATHU3allMi0 MaTepuana M KpaTkoe €ro
usnoxenue. llens Hamucanus pedepara — MPUBUTHE CTYACHTY HABBIKOB KPATKOTO W JIAKOHUYHOTO
MPEACTABICHUSI COOpaHHBIX MaTepuaioB W (PAKTOB B COOTBETCTBUU C TpeOOBaHUSIMH,
MPEeIbABISIEMBIMUA K HAYYHBIM OTYE€TaM, 0030paM U CTaThsIM.

Ctpykrypa pedepara BKIIOUAET:

- TurynbHBIN JITUCT.

- ConepxaHue.

- Brenenue, rre kpatko Gpopmymnupyercs npodiaema, 1eib U 3a1a4u pedepara.
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- OcHOBHas 4acTh paOOTHI COCTOMT M3 HECKOJBKHX Pa3/eloB, B KOTOPHIX H3JIaraercs CyTb
TeMbl pedepara.

- 3aKiIo4YeHue.

- CIUCOK MCIIOJIb30BaHHOM JIUTEPATypBHI.

IIpu odopmiienun pedepata ClIeAyeT NPUACPKUBATHCS TEXHHUUECKUX TpeOOBaHMUH,
IpeabsBIAEMBbIX K pedepaTaM U KypcOBbIM paboTaM, UMEIOLIMXCS Ha Kadeape.

Kputepuu onienuBanus pedepara:

- OueHKa «OTJIMYHO» BBICTABISAETCSA B TOM Cilydae, €Cli B pedepaTe MOJHOCTBIO PACKPhITa
TeMa, MPOAHATU3MPOBAHO COBPEMEHHOE COCTOSHHE BONPOCA, MaTepuan M3J0XKEH JIOTUYHO,
[0CJIeI0BaTeNbHO, IpHUBEACHO He MeHee 10 mMTepaTypHBIX HCTOYHMKOB (Cpeind KOTOPBIX
npeoOyiamaeT JwMTeparypa 3a TnocieaHue S5 ier), pedepar odopmiieH B COOTBETCTBHH C
TEXHUYECKMMHU TPeOOBAaHUSIMHU, MPEABABISIEMBIMH K TAKOTO pojia paboTam.

- O1eHKa «XOpOIIO» - TeMa PAcKpbITa, MPHUBEIEHO JOCTaTOYHOE KOJIMYECTBO MaTepHuaia, HO
IIPU ATOM MaTepua B HEJIOCTaTOYHON CTENEHH NIPOaHAIM3UPOBaH aBTOPOM, oopmieHue pedepara
COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSAM.

- OLeHKa «yJlOBJIETBOPUTEIBHO» - TEMa PacKpbITa MOBEPXHOCTHO, MaTepuall IPUBEIEH Kak
npoctas KoHCTatanus (akToB, HE TMPOAHAIM3UPOBAaH, B OQOPMIICHUH HMEIOTCS TEXHUYECKHE
HE/I0CTATKHU, CIIUCOK JIUTEPATYPhl COJIEPKUT MEHEE 5 UCTOUHHUKOB.

- OneHka «HEYIOBIICTBOPUTEIBHO» - TeMa HE PACKpBITA, CKYAHBIH O0BEM NPUBEACHHBIX
MaTepHaoB.

Yemuwvuii 0oknad — 3to coobmenune B TeueHue 10-15 MUH, B KOTOPOM CTYACHT B JJTAKOHUYHOMH
dbopme JT0JKEH H3JI0KHUTh MaTepuall M0 COOTBETCTBYIOIIEH TeMme, NPUIEPKHUBAACH CIETYIOLIETo
IUTaHA: BBEJCHUE, OCHOBHAs 4YacTh, 3aKiroueHue. JloKiax CONMpOBOXAAETCS IpE3eHTAIUeH,
OTpakarolllell OCHOBHBIE IIOJOXEHHS II0 COOTBETCTBYIOUIEH TeMe, BKIIOYAIOIIEeH HarsHble
MaTepHuaisl (cxembl, Tabnuiel, Goto u T.4.). [lo OKOHUaHMM JOKIana CTYACHTY 33a[Jaf0T BOIPOCHI,
KaK IperojiaBaTellb, TaK M CTYACHTBl, Ha KOTOpbIE MOKJIAJ4YMK JOJDKEH JaTh HCYEPIbIBAIOIINE
OTBETHI.

Kpurepuu onieHuBaHus yCTHOTO JJOKJIAa:

- OmeHka «oTIMYHO». B J0OKIaze TMONHOCTBIO pacKpbiTa TeMa, IPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHME BOIPOCA; CTYJIEHT CBOOOJHO BJaJ€eT MaTepuaioM, H3JaraeT ero
JIOTHYHO, TTOCIIEIOBATEIbHO, JJAKOHUYHO, COOJI0/Iasi OCHOBHBIC MpaBHiia KyIbTyphl peun. Jlokman
COIIPOBO’KAAETCS MPE3eHTALMEH, KOTopas OTpa)kaeT OCHOBHBIE MOJIOKEHUS JOKJIa/1a, IPEe3eHTALUs
COCTaBJI€Ha IPaMOTHO C COOJItOJIeHueM oOIMX TpeOoBaHMM, MpaBuil MWPUPTOBOTO OPOpMIIEHUS,
nojiaun rpauyeckoro MaTepuana, UMEIOTCA CChbUIKM Ha MpHUBEIEHHbIE (OTO, PUCYHKH, CXEMBI U
T.JI., IPUBOJUTCS CIIMCOK HMCIIOJB30BAaHHOM JHTeparypsl. [Ipu oOcyXaeHnn T0KiIana CTyJeHT daeT
MCUEepIIbIBAIOINE, ApPT'yMEHTUPOBaHHbIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Onenka «xopomo». TemMa packpbiTa, MPUBEICHO JOCTaTOYHOE KOJIUYECTBO MarepHala, HO
IIpU 3TOM MaTepuajg B HEJOCTAaTOYHOM CTeNeHM MpoaHaJu3upoBaH aBTOpoM. IIpe3eHTanus He B
MOJTHOM CTENEHH COOTBETCTBYET O0ImMM TpeOoBaHusM. OTBETHI CTYACHTAa HE Ha BCE BOIPOCHI
SBJISIIOTCS] UCUEPIBIBAIOLIMMHU U apIyMEHTHPOBAaHHBIMH.

- O1eHKa «yJOBIETBOPHTEIHHOY. TeMa pacKpbITa HE TIOJTHO, MaTepHall MPUBEICH KaK MPOCTast
KOHCTaTalust (akToB, HE NPOAHAIM3UPOBAH, CTYJCHT IIOKA3bIBa€T IMOBEPXHOCTHbBIE 3HAHMS.
[Tpe3eHTaIysi YaCTHYHO COOTBETCTBYET YCTAHOBICHHBIM TpeOoBaHMIM. [Ipn oOcykaeHnn ToKiana
CTY/IEHT HE BCErJa JaeT MPpaBUJIbHbBIC, NCUEPIIBIBAIOIINE OTBETHI Ha 33aJJaBaeMble BOIPOCHI.

- OrmeHKa «HEYJIOBJICTBOPUTEIBbHO». TemMa JOKiIala HE pacKphiTa, CKYAHBIA 00BEeM
MIPUBEJICHHBIX MaTE€pHUaJIOB; MPe3eHTalHs OTCyTcTBYeT. [Ipu o0CcyxeHun 1okiIaaa CTyJAeHT He JaeT
OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOTIPOCAM.

Onenka "omauuno" mpu YCTHOM ompoce (IpU NUCHbMEHHOM OTBETE Ha KOHTPOJIbHBIE
BOTIPOCHI) CTaBUTCS 3a OTBET, KOTOPBIA ITOKa3bIBAC€T IPOYHBIC 3HAHHWS OCHOBHBIX BOIPOCOB
M3y4yaeMoro marepHaia, OTJIMYaeTcsl TIIyOMHOM M TOJHOTOW pACKpPbITHUS TEMBbI; BIIaJCHHE
TEPMUHOJIOTHYECKUM aIlllapaToM; YMEHHE OOBSICHATH CYIIHOCTH SIBJICHHWH, IPOIIECCOB, COOBITHIA,
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JieNaTh BBIBOJABI M OOOOINEHHUS, aBaTh apTryMEHTHPOBAHHBIE OTBETHI, MPUBOAUTH TPUMEPHL;
cBO0OO/IHOE BJIaJIECHUE MOHOJIOTUYECKOI peublo, IOTHYHOCTh U MOCJIEI0BATEIbHOCTh OTBETA.

Onenkoil "xopouwio" OLEHUBAETCS OTBET, OOHAPYKUBAIOIIUN MPOYHBIC 3HAHHUS OCHOBHBIX
BOIIPOCOB M3y4aeMOIro MaTepuiia, OTJIIMYAETCs TIIYOMHON U MOJHOTOM PacKpbITUSI TEMbI; BaJCHUE
TEPMUHOJIOTHYECKUM allapaTroM; YMEHHE OOBSCHATH CYIIHOCTb SIBJICHHUH, IMPOLIECCOB, COOBITHIA,
JieNaTh BBIBOJABI M 0000IEHHUS, /1aBaTh apryMEHTUPOBAHHBIE OTBETHI, MPUBOAUTH IPUMEPHL;
CBOOOJHOE BIIAJICHUE MOHOJIOTUYECKOH peubl0, JOIMYHOCTh M IOCIEIOBATEIBHOCTh OTBETA.
OpaHako JOIMyCKaeTcs OJJHA - IBE HETOYHOCTHU B OTBETE.

Ouenkoil "yoosnemeopumenbro" OLEHUBAETCS OTBET, CBUETEILCTBYIOUIUNA B OCHOBHOM O
3HAHUM H3Y4aeMOro Marepuala, OTIMYAIOLIUNCS HEAOCTaTOYHOW TIIyOMHOM U MOJHOTOMN
PaCKpBITUSL TEMBI, 3HAHUEM OCHOBHBIX BOIPOCOB TEOPHH; CIIa00 CPOPMUPOBAHHBIMH HABBIKAMH
aHallu3a SBJICHUH, MPOLIECCOB, HEJOCTATOUYHBIM YMEHHEM JaBaTh apryMEHTHPOBaHHBIE OTBETHI U
MPUBOJIUTh TPHUMEPHI, HEIOCTATOYHO CBOOOJHBIM BIJIAJICHUEM MOHOJIOTHYECKON peublo,
JIOTUYHOCTBIO U TIOCJIEI0BATENIBHOCTHIO OTBETa. JlOMycKaeTcsl HECKOJIBKO OLIMOOK B COAEpKAHUU
OTBETA.

Ouenkoit "neydoeremseopumenvno" OLEHUBACTCS OTBET, OOHAPYKUBAIOLIUN HE3HAHHE
M3y4aeMOro MaTepuiia, OTJIMYAIOIIUICS HETITyOOKMM PAaCKPBITUEM TEMbl; HE3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPHUH, HEC(OPMUPOBAHHBIMH HABBIKAMHM aHANIM3a SIBICHUI, MPOIECCOB; HEYMEHUEM
JaBaTh apryMEHTHUPOBAHHBIE OTBETHI, CIIA0BIM BJIaJICHUEM MOHOJOTHYECKOW pPEYbl0, OTCYTCTBUEM
JIOTUYHOCTH U MOCJIeIOBATEILHOCTH.

Onenka «omauuno» BbIcTaBisgercs 3a TecT npu yciaoBuu 90-100 % npaBUIBHBIX OTBETOB.
OueHka «xopowio» BbICTaBIsieTCA Mpu ycioBuu 75-89 % mpaBuUibHBIX OTBETOB. OleHKa
«y0o0e1emeopumenvHo» BbICTaBIsieTca npu ycinoBuu 60-74 % mnpaBuibHBIX OTBETOB. OlieHKa
«HEYO081em8OPUMeIbHOY BBICTABISIETCS MPHU YCIOBUU 59 % U MeHbIlIe TPaBUILHBIX OTBETOB.

4.5. llpumepHasi TeMaTHKa KYPCOBBIX padoT (NMPOEKTOB): HE MPEAYCMOTPEHBI Y4EOHBIM
IUTAHOM.

V. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
T CHUTIIMHBI

a) OCHOBHasI JIMTEPATypa

1. Kamkun A. I'. ®usnonorus 1 MOJEKysipHast OHOIOTHS MeMOpaH KIeToK [TekcT] : yueb mocodue
it ctynenToB mea. By3oB / A. I'. Kamkun, U. C. Kucenesa. — M.: Axanemust, 2008. — 592 c.

2. Komos B. I1. buoxumus [Tekcr] : yue6. mis By3oB / B. I1. Komos, B. H. llIBegosa. — M.: [Ipoda,
2008. — 638 c.

3. Myzanesckas O. B. buoxumus memOpan [rekct]: yue6 mocobue / O. B. My3aneBckas. —
Wpxkyrek: U3a-so UT'Y, 2018. — 191c.

4. Henbcon JI. OcHoBbl Ouoxumuu Jlenunmkepa : yuebnoe mocodue, B 3-x T. / [I. Henbcon, M.
Koxkc. — M. : JIabopaTopus 3uanuit, 2020.

5. buoxumus [Tekcr] : yueOnuk / B. II. Komos, B. H. IlIBenoBa. - 3-e uzn., crep. - M. : [Ipoda,
2008. - 639 c.

6. [TpuHIUIBI 1 METOABI OMOXUMUH M MOJIEKYISIPHOU OMONOTHY [ DNEKTPOHHBIN pecypc] —2-€ u3 .
(o). [Dnextponnsiii pecype] / K. Yuncon, JIx. pen. Yonkep. — M. : BUHOM. JlabopaTopus
3HaHui, 2015. - 855 c. : . - Pexxum goctyna: ObC "AiiOykc". - Heorpanuy. moctym.

0) 10MOJIHUTE/IbHASA JIUTEepaTypa

1. Knerku o Jlptouny [rekct] : yueOnuk / pen.: JI. Kaccumepuc, B. P. Jlunramma, /. [Tinonmep ;
nep. ¢ aura. U. B. ®wimnnosuya. - 2-e u3f., ucnp. u gon. — M.: JIa6. 3nanwmii, 2018. - 1059 ¢
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2. [IpyHIUIBI U METOIbI OMOXMUMHUU M MOJICKYJISIPHOM OMOJIOTHH [3JEKTPOHHBIN pecypc]: 2-¢ u3a.
(om.) / K. Yuncon, [Ix. Yonkep. — M.: bunom. JIa6. 3uanuii, 2015. — 855 ¢. — Pexxum moctyma: DbC
«AMNOYKCY.
3. Ilpaktukym mo 6uodusuke: B 2 u. Y. 1 [snexrponnsiii pecypc] / H. B. AnekceeBa. — M.: Jla0.
3nanuii, 2015.
4. Tlpomkuna E. H. MonekynsapHas OUOIOTHS: CTPECC-pEeaKIuy KIETKH [TeKCT]: yuel. mocodue st
By30B / E. H. IIpomkuna, U. H. Upanesa, A. A. Mockanes. — M.: FOpaiit, 2018. — 101 c.
5. CkynaueB B. I1. MemOpannas 6uosnepreTuka [Tekcr] : yued. mocobue / B. I1. Ckynaues, A. B.
boraues, ®. O. Kacnapunckuii. — M.: MI'Y, 2010
6. Criupun A. C. MonekynspHas ouonorusi. Pubocomsl u 6nocunres O6enka [Tekct]: yuebd. mocodue
/A. C. Ciupun. — M.: JIa0. 3nanuit, 2019. — 594 c.
7. ®ynkuuoHaabHas Mopdotorus KieTku [Tekct]: yueb. mocodue mis cryaentos / JI. I'. JIepsaoum.
— M.: YuuBepcurer, 2005. - 317 c.
8. ®eodanoB A. B. CnekrpanbHas JiazepHasi CKaHHMpYOIas KOHGOKalbHAas MHUKPOCKOINHUS B
ouonornyeckux uccienoanusix / A. B. ®deodanoB // Ycnexu Omonormueckoi xumuu. — T. 47,
2007. - C. 371-410.
9. OyHKIMOHANBHBIE OCOOCHHOCTH TUIAaHAPHBIX padTOB M KaBeod B kierouHou Omonoruu / C. H.
[TneckoBa u [ap.] / Ycnexu coBpemen. 6uoin. — T. 135 — Ne 6, 2015. — C. 609-617.
10. Yennos 1O. C. BBenenue B KJICTOUHYIO OHOJIOTHIO [TEeKCT]: y4eO. Uil YHUB-TOB, O0YyUYaIOIIUXCS
1o HanpasyieHuto brosorus u 6uosnor. cren-tsam / FO. C. Yennos. - M.: Anbsiac, 2015. — 494 c.
11. Hupkun B. WM. NoHHbIe 1 BOJHBIC KaHAIBI BO30YIUMBIX CTPYKTYp [TekcT] : yued mocobme / B.
N. Hupkun. — U3a-Bo Bsarckoro roc. yH-ta, 2019. — 148 c.

B) CIIMCOK ABTOPCKHX METOMYECKUX Pa3padoToK:
1. Mysanesckas O. B. buoxumuss memOpan [rekct]: yue6 mocobue / O. B. My3zaneBckas. —
Wpxkyrek: U3a-so UT'Y, 2018. — 191c.

r) 0a3bl JaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE H NOUCKOBbIE CHCTEMbI

1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru

2. Undopmarnmonnas cucrema «EauHOE OKHO JqocTyma K 0Opa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)

3. 3BC «FOPAUT». Anpec noctyna: https://www.biblio-online.ru/

4. Ob Wzpmarenbckoro ueHTpa «Axamemus». Anapec noctyma: http://www.academia-
moscow.ru

5. http://www.fptl.ru/biblioteka/biotehnologiya.html

6. http://www.medbook.net.ru/010512.shtml

7. Coro3 00pa3oBaTeIbHbIX CaiTOB - EcTeCTBEHHBIE HAYKU

8. http://tusearch.blogspot.com - Tlowck 3JIEKTPOHHBIX KHUT, IMyOJHUKAIUi, 3aKOHOB,
I'OCToB Ha caiiTax HayYHBIX 3JIEKTPOHHBIX OMOIHUOTEK.

9. Google Scholar —TTorckoBasi cuctema 1Mo Hay4HOM JTUTEpPaType. -

10. Science Research Portal - Hayunas mouckoBas cuCTeMa, OCYIIECTBIISIOIIASL
MOJIHOTEKCTOBBI TMOMCK B KYypHallaXx MHOTHX KPYIHBIX HAYYHBIX H3JATENIbCTB, TAKUX KakK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wmer cratbm U JOKYMEHTHI B
OTKPBITHIX Hay4HbIX Oa3ax manHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

11. http://www.membrana.ru/ -- Hayuno-nomyssipHbIii )xypHai «MeMOpaHay.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbBI
6.1. YueOHo-1a00paTOpHOE 000py10BaAHUE:

Aynuropus A8 TPOBENEHUS  3aHATUM  JIGKHMOHHOTO  TuUMa  o0opyaoBaHa

CreMaNIN3UPOBaHHON (yueOHOI) mebenvro Ha 12 ocagouHBIX MECT, OMOXUMHUECKast JJabopaTopus
(JtabopaTopHBIE CTOJIHI - 4 IIT.);
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http://www.inbi.ras.ru/ubkh/47/Feofanov.pdf
http://www.inbi.ras.ru/ubkh/47/Feofanov.pdf
http://www.membrana.ru/

TEXHUYECKMMHU CpeJICTBAaMM OOYYEHHs: JOCKa ayIauTOpHas MenoBas, mpoektop BenQ MS504,
CIy’KalllUMU JUIsl TpeACTaBieHus ydeOHOW HH(opManuu OONbIIONH ayAMTOPUHM MO AMCLUILUIMHE
«buoxumust mMemOpaHy»; y4eOHO-HATIATHBIMH TOCOOMSMH, O0ECHEUMBAIOIIMMUA TEMAaTUYECKUE
WUTIOCTPALMK 110 JUCLUIUIMHE: PE3EHTALUH 110 TEMaM IIPOrpaMMbl; CXEMBbl — B KOJIMYECTBE 2 HIT.

AynuTopus 1751 IPOBEICHUS 3aHATHI MPAKTUYECKOTo U J1abopaTopHOro THUiia 000pyIoBaHa
CrenuaIn3upoBaHHON (yueOHOM) Mebenbio Ha 12 1mocaouHbIX MEeCT, OMOXUMHUYECKas JabopaTopus
(;mabopaTopHBIE CTOJIBI - 4 IMIT.); paKOBHHA ¢ TyMOOW - | mT., JepeBSHHBIC TYMOBI JJIsi XpaHEHHUS
peakTuBOB - 2 mT., mKkad BeITsDKHONW JIK-1500 LB - 2 mr., Bechl anamutuueckue 'OCMETP
Jlenunrpan - 1 wr., porosnekrpokonopumerp KOK-2 - 1 mT., akBagUCTHILIATOP 3JIEKTPUICCKHIMA
AD-14-S-DII»-01 - 1 mT., TepMocTaT ekTpudeckuii cyxopo3aymnbiii TC-1/80 CITY - 1 mr.;
TEXHUYECKMMHU CpEJICTBAaMH OOYYEHHs. JIOCKa ayIauTOpHAas MenoBas, npoektop BenQ MS504,
CIy’KalllUMU JUIsl IpeAcTaBieHus ydeOHoW uHpopManuu OONbLIOH ayAUTOPUM NMO AMCLUILUIMHE
«buoxumust mMemOpany»; y4eOHO-HATIATHBIMH TOCOOMSMH, O0ECHEUMBAIONIMMUA TEMAaTUYECKUE
WUTIOCTPALMK 110 JUCLUIUIMHE B KOJIMYECTBE: TaOIMLIbI — 3 IIT.

Komnelotepsiii  kiacc (yuyeOHast ayauTopus) JUlsl TPYNIOBBIX M HHAWBHUIYaJIbHBIX
KOHCYJIbTAllMif,  TEKYILEero KOHTPOJIA M  NPOMEXKYTOYHOM  aTTecTaluH, OpraHu3aluu
CaMOCTOSITENIbHOM pabOThl: ayIUTOpUsT C HEOIPAaHUYEHHBIM JIOCTYNIOM K cetu VHTepHer
o0opy/Z0BaHa CHelHaTU3UpoBaHHON (yueOHO) Mebenbio Ha 20 OCa0UHbIX MECT; TEXHUYECKUMHU
cpeactBamu obOyuenusi: Cucremubiii 6ok PentiumG850, Monutop BenQ G252HDA — 1 wr,;
Cucremssiii 6mok Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; CucreMHbIl 010K
PentiumD 3.0GHz, Monutop Samsung 740N — 3 mrt.; Monobnok IRU T2105P — 2 mr,;
Cucremssiii 0ok Pentium G3250, Monutop BenQG955 — 1 mr.; Cucremusiii 610k Pentium
G3250, Monutop BenQ GL2250 — 1 mr.; Cucremnsiii 6mok Pentium G3250, Monutop Samsung
T200 HD — 1 mr.; Cucremusiii 610k Pentium G3250, Monutop Samsung TI90ON — 1 mr.;
Cucremusnii 610k Pentium G3250, Monutop Samsung 740N — 1 mrT.; mpoektop BenQ MXS503;
skpaH ScreenVtdiaEcot; nocka mMenoBas.

[Tomemenne ans  XpaHeHHs ©  NPOMUIAKTUYECKOTO  OOCIy)XHMBaHUS — y4eOHOTO
000pyJI0BaHUS: ayAUTOpHsl 000pyI0BaHa CIIELUAIN3UPOBAaHHONW MEOEIbI0 Ha 8 MOCa0UYHBIX MECT;
mka¢ BoITsDKHOW JIK-1500 [IB-+BeHTMAsSTOP - 2 IIT., CTOJN JBYXTYMOOBBIH - 5 IIT., CTOX
OJTHOTYMOOBBIM - 4 INUT., CTOJ KOMIIBIOTEPHBIM - 1 IIT., MeTalmIudeckue TyMObl JUIsl XpaHEHHUs
nabopaTopHOi nocyabl U 000pynOBaHus - 4 1IT., 1epeBsIHHbIE TyMOBI 1151 XpaHEHUs J1a00paTOPHOM
nocyibl 1 000pPYJOBaHuUs - 5 IT., Kad-Kymne IByXABEpHbIN - 1 mT., mKad MeTauuyeckui - 1 wr.,
xonoaunbHUK NORD J1X-241-0-010 - 1 mrt., snextporumuta Jlyd - 1 mT., pakoBuHa ¢ Tym60ii - 1
IIT., IKad-Kyne TpexABepHbId - 1mT., mKad KHWKHBIN - 3 mT., MUKpockon buomen 2 Led - 7 wir.,
mukpockon Levenhuk D870T - 1 mrT., muxpockon Levenhuk D870T tpunokymsp - 1 mrT.,
mukpockon Mukpomen P-1-LED - 1 w., Mukpockon MJI-5-b - 1 mit., Mukpockon 6uonorndeckui
MB-1600b - 1 mrt., Mmukpockon P-14 - 4 mt., mukpockon Levenhuk 2L NG - Smir., cBetutens OU-
12 - 1 wr., ®a3oBsiif kouTpactT KP-3 - 1 mr., pazossiit konTpact KOC - 1 mr., pH-MeTp nonomep
yHUBepcadbHbld OB-74 - 1 mrt., cnekrpodoromerp I12-5300 BU - 1 mT., MarHuTHasE Meniaika
MM-5 - 5 mt., Becsl aHanutudeckue BJIP-200 - 1 mt., Becsl Topcuonnbie BTII-500 - 4 miT., Bech
topcuoHHble WAGA TORSYJNA-WT - 3 mwt., npoextop OBepxen GEHA OHP Ecovision 24/3 - 1
mT., cucTeMHbIi Onok B komriekte ASUS - 1 mr., monutop BenQ DL2215 - 1 mr., HOyTOYK
Lenovo G580 B xomriekte - 1 mt., MynsTudyHKIIMOHAIBHOE yeTpoiicTBo SAMSUNG M2070 - 1
., ckanep HP Scanjet G2410 - 1 ., npuntep Canon LBP 2900 - 1t/

6.2. IlporpaMmMHoOe oGecnieyeHue:

Kaspersky Endpoint Security ams 6usneca - Ctangaptaeiii Russian Edition;

Foxit PDF Reader 8.0;

LibreOffice 5.2.2.2;

Ubuntu 14.0;

ACT-Tect Plus 4.0 (Ha 75 oaHOBpeMEHHBIX MHOAKIOYEHUIT) U Mactep-komimiekt (ACT-
Maker u ACT-Converter).
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6.3. TexHnueckue M JIeKTPOHHbIE CPeCTBA:
[Ipe3enTaryu 1Mo BceM paszeniam Kypca.

Vil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U

Jis  ocBoeHus — AuCHHMIUIMHBI  «buoxumuss  MemOpaH»  TPHUMEHSIIOTCS  CIEAYIONTUE
00pa3oBaTeNbHbIE TEXHOIOTHH:

- Jlexyusa-euzyanuzayus. YUYUT CTYACHTOB NpeoOpa3oBbIBATh YCTHYIO M HHUCHMEHHYIO
nH(popMalMI0 B BU3yallbHYIO GopMy, uTO (popMHpyeT y HUX MpodeccroHabHOE MBIIUICHUE 3a
CUeT CHCTEMAaTH3allui U BBIZCICHHUS HanOoJee 3HAaUMMbIX, CYIIECTBEHHBIX 3JIEMEHTOB CO/ICPIKaHUS
oOyueHus. 3ajaya mpernoaaBaress UCIONIb30BaTh Takue (OPMbI HATJIATHOCTH, KOTOPbIE HAa TOJIBKO
JOMOJHSIOT CIOBECHYI0 MH(OpMAIMIO, HO M CAMH SIBJISAIOTCS HOCHUTEISIMH MH(pOpMauu (CXeMBbl,
PHMCYHKH, CIalJIbI-IPE3CHTALNH, U T.I1.). DTOT BU JEKIUHU JYYIIe BCEr0 UCIOIb30BaTh HA 3Tare
BBEJICHUS CTYJCHTOB B HOBBIN pazfien, TEMY IWCLUIUIMHBI.

- Jlexyus-6eceoa. Ilpeanonaraer HEMOCPEACTBEHHBIN KOHTAKT MPEIOJaBaTeNsl C ayAUTOPHEH.
[TpeumymiecTBo JeKuMU-Oecebl COCTOMT B TOM, YTO OHA IIO3BOJIACT TPUBJIEKATh BHUMAaHHE
CTYJICHTOB K Hambojiee BaKHBIM BOMPOCAM TEMBbI, ONpPEAESATh COJEpKaHUE U TEMI H3JI0KEHHS
y4eOHOT0 MaTepuaa ¢ y4eToM 0COOEHHOCTEH CTYICHTOB.

- IIpobnemnas nexyus. B xoxe mpoOJeMHOIN NEeKIUU 3HAHUS BBOAATCA KaK «HEH3BECTHOEY,
KOTOpO€ HEOOXOIMMO «OTKpPbITH». [IpoOiieMHas jeKius HauWHAETCs C BOINPOCOB, C IMOCTAHOBKHU
po0OJIeMbI, KOTOPYIO B XO/I€ U3JIOKEHUS MaTepHraia Heo0XoaumMo pemuThb. [Ipu 3ToM BeiiBUracMas
npo0yieMa He UMEET OJHOTHITHOTO PEIICHUS, TOTOBOM CXeMblI HeT. JJaHHBIM THUIT JICKIIUH CTPOUTCS
TakuM 00pa3oM, YTO JIeATEIbHOCTh CTY/ICHTA 10 €€ MO €€ YCBOCHHIO MPUOIUKAETCA K TTOUCKOBOM,
HCCIIEIOBATENbCKOM. B X0/1€ NeKIMu NpOMCXOAUT AUAJIOT IIPENOAABaTENs U CTYI€HTOB.
WuauBuayanbHble OpoOJIeMHBIE 3aJaHMsl, CBSI3aHHbIE C TIOMCKOM W aHaJU30M MOJy4YeHHOU
uHbopManuyu U (HOPMYITHPOBAHUEM BBIBOJIOB U TOTOBOTO pEIICHUS, KOTOpoe (HOpMyIUpyeTcs B
BU/JIE TOTOBOTO pedepara.

- Ilpakmuueckue 3ansamus — 3TO 3aHATHE, IPOBOJUMOE 0] PyKOBOJICTBOM IIPEIOJaBaTess B
y4eOHOU ayIUTOpUH, HAIPABIEHHOE Ha YIIIyOJICHHE HAyYHO-TEOPETUYECKUX 3HAHUI U OBIaJICHHE
OTpeIeNIEHHBIMA METOJJaMH CAMOCTOATEIbHOW pPaldOoThl, KOTOpoe (OpPMHUPYET MpaKTUUECKUE
YMEHHS.

- Konnoxeuymer — Buj yueOHOrO 3aHSATHS, MPOBOJUMOTO C LENbIO NMPOBEPKU U OILCHUBAHMS
3HaHUW ydamuxcs. KonmokBuym MokeT NpoBOAMTHCS B (QopMe HHIUBUAYyalnbHOU Oecembl
npenojaBaTesiss CO CTYJEHTOM WM Kak MaccoBblii ompoc. B xoxe rpynmoBoro o0cyxieHus
CTYIEHTBI y4aTcs BbICKa3bIBaTh CBOIO TOUYKY 3PEHUS IO ONPENEICHHOMY BOIPOCY, 3allUIIATh CBOE
MHEHUE, IPUMEHSS 3HAHUS, MTOJYYeHHbIE HAa 3aHATUSIX 1O IpeaMeTy. B xoae KouiokBuyMa MOTyT
TaK)Ke MPOBEPATHCS MHUCbMEHHBIE pAOOTHI CTYIEHTOB.

- Camocmosmenvras paboma cmyoenmos (cMm. 1m.4.4).

- Hucmanyuonnvie obpazosamenvhbie MexXHON02UU. ITon JTUCTAaHIIMOHHBIMU
o0pa30BaTeNbHBIMH TEXHOJOTHSIMU TMOHUMAIOTCS 00pa30BaTeIbHbIE TEXHOJIOTUH, PEau3yeMble B
OCHOBHOM C TpPHMEHEHHEM HH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipum ocBoeHuu
JUCHUIUTMHBI «BHOXUMUS MEMOpaH» UCIIONB3YIOTCS CIEAYIOUINE TEXHOIOTUU:

= keiicoBas TexHomorus — (opmMa JAMCTAaHIMOHHOTO OOY4YeHHs, OCHOBaHHas Ha
MIPEeIOCTaBlIEHNH oOydaromuMcs HHGOPMAIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB B  BUJE
CMELUANIN3UPOBAHHBIX  HAOOpOB  Y4eOHO-METOAMYECKMX KOMIUIEKCOB C  MCIIOJb30BaHHEM
Pa3IMYHbIX BUJOB HOCUTeNeH nHpopMauu (KeiicoB);

" HMHTEPHET-TEXHOJOTHS — CIOCO0 JMCTAaHIIMOHHON mepeaadyn MHGOpMaIlui, OCHOBAaHHBIA Ha
WCIOJIb30BAaHUU TJI00ANbHBIX M JIOKAJIbHBIX KOMIBIOTEPHBIX ceTeil Juis oOecnedeHus AO0CTyIa
oOyuatomuxcst K HH(DOPMAIMOHHBIM 00pa3oBaTeNbHBIM pecypcaMm U A (GopMHUpOBaHUS
COBOKYITHOCTH METOJUYECKUX, OPraHU3allMOHHBIX, TEXHUYECKUX ¢ TPOTPAMMHBIX CPEJCTB
pealM3aniii M yIpaBieHHWs y4eOHBIM IMPOILIECCOM HE3aBUCMMO OT MecTa HaXOXKIEHHUS €ero
cyonekToB. Mcnonb3yercs O6pazoBarenbhbiii mopran UI'Y - educa.isu.ru.
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VIll. OHEHOYHBIE MATEPUAJIBI IJI51 TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALLUU
OrneHOYHbIE CPENICTBA ISl BXOJAHOTO KOHTPOJIA (B BUE YCTHOTO ()POHTAIBHOTO ONPOCca MU

TECTOB C 3aKPBIThBIMU UJIX OTKPBITBIMU BOHpOCElMI/I).

OrneHouHble MaTepUallbl TEKYIIEro KOHTpoJisi (opMupyroTcs B coorBercTBHM ¢ JIHA

YHHUBEpPCUTETA

B pamkax aucruminuabl «buoxumus MeMOpaH» MCIONB3YIOTCS cleayromue GopMbl TEKYIIEro

KOHTPOJIA.

- YCTHBIH OIIpOC;

- MMChbMEHHAas paboTa;

- KOJUIOKBUYM;

- TECT;

- pedepar/moxnan;,

- KOHTPOJITb CAMOCTOSITEIILHON paOOTHI.
q)OHI[ OLICHOYHEIX CPCACTB BKJIIOYACT.

- (hoHZT TECTOBBIX 3aJIaHHI TIO AUCIUTUINHE,
- TCMAaTHKa U MaTCpHraJibl 3aIIaHI/II>'I,

- TEMaTHKa U BOIIPOCHI K KOJJIOKBHYMaM,

- IepedeHb TeM pedepaToB/TOKIAIOB,

- BOIIPOCHI [yt camocTosiTenbHOro n3ydenus (CPC)
- BOIIPOCHI M OHMJIETHI JIJIsl 9K3aMEHa,

- KpUTEPUH OIICHKH 3HAHUH CTYJCHTOB.

Ha3naueHnue OIEHOUYHBIX CPEACTB: BBIIBHTH copmupoBanHocTh komnereHimn IIK-1 (cm. 1.
).

Z[eMOHCTpaIII/IOHHBIe BApHAHTBI TECTOB AJISl TEKYIIEIro KOHTPOJIsA

Pazoen 5. Memobpannvie namonozuu
Ipumepnoe mecmogoe 3adanue

BriGepure npaBUIIbHBIE OTBETHI:

1. Hazosume anmuokcudanmmuole ghepmenmol.
a) KaTanasa;

0) cymepoKcHIKaTanasa;

B) MUPYBaTKHHA3A.

2.

Dphexmor upesmepnoii akmusayuu CP u I10J1:

a) UHr'MOMPOBaHUE aKTUBHOCTH MEMOpaHHBIX (ocoinmnas;
0) CHIKEHHUE TIPOHUIIAEMOCTH MEMOPAHEI ISl HOHOB;

B) OpMHpOBaHHE «KIACTEPOB» B KIIETOYHOW MeMOpaHe.

3. Axmugnwvie Gopmvl KUCIOPOOQ, NPUBOOAUUE K ANONMO3Y, CHOCOOHDL:
a) MHaKTUBUPOBaTh cuHTE3 ATD;

0) oCTaHABIMBATH MTPOXOXKICHUE TITMKOJIN3A;

B) aKTUBMPOBATh CUHTE3 THPOJIA3.

4. Ilamonoeus enadkozo IIIP svipasicaemcsi:

a) HapyLIeHNEM CHHTE3a MEMOPaHHBIX JINIIHJIOB;

0) HapyIIeHHeM CHHTE3a MEeMOpaHHBIX OEITKOB;

B) HapyIIEHUEM JI€3MHTOKCUKAIIMOHHBIX MPOIIECCOB KIETKH.

agkrownE

Tembl pedepaToB / 10KJIa10B
[TpuHIMIIBI perysy MEMOPaHHBIX OEJIKOB
XoJecTeprH KaK peryasTop MeMOpaHHbIX (hepMEHTOB
BoszpacTHble n3MeHeHus KIETOYHbIX MEMOpaH
Perynsauus paboThl HOHHBIX KaHAJIOB
JlencunenTupl ¥ IPUHLIUI X AEHCTBHS HAa MPUMEPE BAIMHOMUIIMHA
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Paznuunbie THIIBI KaHATIO()OPMEPOB 1 HOHO(DOPOB

Posnb rimyTamMaTHBIX perenTopos

DK30LHUTO3

HccnenoBanue (pa30BOro COCTOSAHUSA MEMOPAaHHBIX JIUIHJIOB

MeTtoapl XapaKTepUCTUKN MUKPOBSI3KOCTH OHCIOS

PeHTreHoCTpyKTYpHBIM aHa)IN3, €ro NpUMEHEHHE B 00JIACTH N3Y4EHUs] MEMOpaH
Hanockonust ”HIYIHPOBAHHO-UCTOLIEHHOTO U3IyYEHUS
MIMMYHHO3JIEKTPOHHAs! MUKPOCKOIIUS ¢ UCIIOJIb30BAHUEM MEUEHBIX aHTUTEN
MHUKpPOCKOIHS CHUKEHUSI CTUMYJIMPOBaHHOM smuccu (anri. SED)

Meton AeHCUTOMETPUH B OTPAXKEHHOM CBETE B U3Y4YEHUU MEMOpaH.
[Tpoucxoxaenne MmeMOpaH.

IIpumepHBIe KOHTPOJILHBIE BONIPOCHI /ISl YCTHOTO OIIPOCa’

Pazoen 3. Xumuueckuii cocmag: memopanuvle 0eaku u TURUObL
Tema Membpannwiii buciou

1.
2.
3.

No ok~

ocarwnE

Kakyto posb BEINONHSIIOT MEMOpaHb! B )KUBOM MUPE U 3BOJIIOLIMU?

Kak ncnosnp3yercst KJIeTKOM acuMMeTpHst MeMOpaHHOT o OUCIos?

HazoBute ¢axTopsl, M3MEHSIOMNE MHUKPOBI3KOCTh MeMOpaH. Kak OHM yd4acTByIOT B
PEryNALNU KIETOYHBIX (DYHKIIHIA?

[Touemy HaTpuil U KanbLUi BRIOpaHbI IPUPOJON KaK CUTHAJIbHBIE HOHBI?

KakoBbl mpuHIUNBI TpaHC(HOPMALIMKM SHEPTUH B MOJIEKYJISIPHBIX MallIMHAX ?

JBoiictBeHHas pojib ADK B KieTkax

OxapakTepu3yiiTe MexaHU3Mbl CTAOMIN3ALUN MEMOPAHHBIX CTPYKTYp KUBON KIIETKH.

HpI/IMepI)I BOIIPOCOB AJIsl MOATOTOBKU K KOJIVIOKBUYMY

Pazoen 2. Memoowl uccneoosanus memopan

Boinenenue u paszaenenne MeMOpaH.

Beinenenue, ouncTka v aHau3 MEMOPaHHBIX OEJIKOB.

JerepreHTsl.

Beinenenue, GppakiiMOHUPOBaHNS U OYUCTKHU JINIH/IOB.

MeTto1bl U3y4eHHs] TUHAMUKH MEMOpaH.

3amura pedeparoB (AOKIaA + Npe3eHTalMs) 10 TeMaM, YKa3aHHbIM B Tabnuue 4.2.

Pazoen 3. Xumuueckuii cocmag: memopanHvle 0eaKu U TURUObL
Tema MembpaHnubie 1unudvl.: OCHOBHBLE MUNBL TUNUO08, UX PUUKO-XUMUYECKUEe XaPAKMEPUCTNUKU,

dynryuu

ok wdE

®ochomunuel: raumepodochoaunuas U chunropochoIUnUabL.

Oco6ennsie pochomunuasl MeMOpaH: TIa3MaloreHbl, JUOJIbHBIE (HOChHOIUITHIBI U JIP.
['mukonunuasl: nepedpo3uibl, Cynb(aTuabl U TAHIIINO3HU/IbI, UX CTPOCHUE U (DYHKIIHUH.
XomnecTeprH, CTPOCHUE U 3HAYCHUE.

MemOpaHHBIE JTUTUIBI, YIACTBYIOUIHME B TIepeade CUTHAJIOB.

buocunTe3 U TpaHCOPT MEMOpaHHBIX JUIHJIOB: MECTO CHHTE3a MEMOPAaHHBIX JIMIIUIOB,
UCTOYHUKH >KUPHBIX KHCIIOT, MEXaHU3MBI TpaHcropTa (OCHOIUIMHUIOB M XOJECTEpHHA K
MECTY BCTpauBaHUSI.

Poie TMTIOTIPOTEHHOB | JTMITUATIEPSHOCSIINX OSITKOB.

Ipumepnvie 3a0anus u 6onpocwvl 01 NOO20MOEKU K KOHMPOJIbHOU pabome no meme
«Memoow uccnedosanus memopan»

1. Yto Takoe Ounesmibl? Kakum o0pa3oM OHM UCTIONIB3YIOTCA I U3ydeHHs] MeMOpaH?
2. CTpyKTypa Kakux COEJMHEHHUH mpenctaBieHa Ha puc. 1? Kakyio uHdopmanuio o memOpaHax
MO>KHO MOJIYYUTh, IPUMEHSS UX B UCCIIEJOBAHMSIX ?
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Puc.1. CtpykTypa HEKOTOPBIX BELIECTB, IPUMEHSIEMBIX NPU N3YYEHUU UCKYCCTBEHHBIX U
MPUPOJHBIX MEMOpaH

Kpome Toro, mpeaycMoTpeHO pelieHHe 3ajiad 1o Temam 1-7, BKIIIouYasi CUTYallMOHHBIE,
KOTOpBIE OLIEHUBAIOTCS 1O 5-0aIbHOM cucTeMe.
IMpumep 3axauu:
Pa3znen 1. buoJsiornueckue MeMOpPaHbl KaK YHHBepCaJdbHble CTPYKTYPHO-(PYHKIMOHAIbHBIE
00pa30BaHUs )KUBBIX CHCTEM
Tema 1. Ucmopus uzyuenus memoOpan (3aadu MOTYT BKIIIOUATHCS B KOHTPOJIBHYIO pa0boTYy)

[lyctb ¢ omHON CTOPOHBI MOJYINPOHULIAEMOM MeMOpaHbl (mpumMeM €€ 3a CTOpOHY 1)
MIPUCYTCTBYIOT 3apsKEHHBIE MaKpPOMOJIEKYJIbI, KOHIIEHTpAIs KOTOpbIX paBHa 10 MkM, a cpeanuii
3apsi coctaBiset + 9,9. Makpomosekyibl HaxoaaTces B BogHoM pactBope NaCl. Okasanock, uto ¢
npyroii croponsl MeMOpansl cogepxkanue Na* pasusgercsa 10 MmxM, a Cl — 50 MmkM. COOTBETCTBYIOT
U OTH 3HAYCHUS HWOHHBIX KOHIICHTPAIMA TEM, KOTOpBIC IOJDKHBI HAOIIOATBCS B CHUCTEME,
HAXOJALIEHCA B TEPMOJIMHAMUYECKOM PABHOBECHH OTHOCHTENBHO pacipenenenus nonos Na“u Cl
10 pa3HbI€ CTOPOHBI MEMOPAHBI?

OyeHnounvle cpedcmea Onisi meKywe20 KOHmMpoOJs TO JaHHOM TUCHUILUIMHE TMOIPOOHO
npuBe/IeHBl B bruoxumun memOpan [Tekct]: yued mocooue / O. B. My3anesckas. — Upkyrck: 13a-
Bo UI'Y, 2018. — 191c.

dopma TPOMEXKYTOUHOM arTecTanuu - Ikzamen. Cuctema oueHok: nstubamnpHas. OC
9TOTO THWIA JOJKHBI BBISBIISATH CTENEHb OCBOCHUSI TEOPETUYECKHX 3HAHWM Kak 0a3y s
bopMUpOBaHUS KOMIIETEHIIMH, YMEHUS WX TMPUMEHATh B CUTYyallUsX, MOJEIUPYIOIIUX
MpoeCCHOHANIBHYIO JICSITEIBHOCTD, a Takke chopmupoBaHHocTh kKomriereHiuu [K-1, 3asBnenHoi
B Il

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY
. [IpoucxoxaeHue MmeMOpaH.
. DBOJIIOLIUSA TIPE/ICTaBIEHUI 0 MeMOpaHax.
. buonornueckne MeMOpaHsbl, KX CTPOCHHE.
. OyHKIIMM MeMOpaH.
Omnwucanue XKUAKOKPUCTATITHIESCKON MO/IETH OpTraHu3alliid MEMOpaH.
. Ponib MeMOpaH B 3BOJTIOLINY 5KHUBOTO.
. OcHoBHbIe Pochoaunuibl MEMOPaH, UX CTPOEHUE U PYHKIINU.
. Knaccugukarus 6enkoB MmeMOpaH o GyHKIHSAM.
. YKI1aJiKka KOMITOHEHTOB CTPYKTYPBI B MEMOpaHe.
10. CtpykTypa TUIHIHOTO OUCIIOS.
11. CBoiicTBa OKCIIOS JIUITUIOB.
12. Jlunna-6enkoBbie B3aUMOICUCTBUSA, (ha30BbIE MIEPEXOIbI.
13. PadTroBas cTpykTypa MeMOpaH.
14. buonoruueckoe 3HaYeHHE OEITKOBBIX ACCOIUATOB B MEMOpAHE.
15. [IpoTonABMKYILIas cUila, €€ poJib B TPAHCIIOPTHBIX IMTpoLeccax

© 0O Ul WN —

16. TpaHCTIOPT HU3KOMOJIEKYJISIPHBIX META00IUTOB (YTII€BOIOB, aMUHOKHCIIOT)
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17. Boigenenue u pa3zaencHue MeMOpaH.

18. MeTonapl u3y4eHus: JMHAMUKH MEMOpaH.

19. buorene3 memOpaH.

20. bucnoitHpie TUNHUIHBIE MEMOPAHBI, UX MOJTy4YeHHUE.
21. Ilatonoruu MeMOpPaHHBIX OpPraHEII.

22. Jlunuael MeMOpaH, UX POJib.

23. benku memOpaH.

24. ' TUKOJIUTIN/IBI, UX POJIb B MEMOpaHax.

25. I'muKonpoTenHBI ¥ MIPOTEOTTIMKaHbl MEMOPaH, UX (YHKIUH.

25. XoJectepuH, €ro 3HaYeHue.
26. ®ochonunuapl, knaccuukanus, CTpoeHHE U GYHKIUH.

PaspaGoruuxm:

— _  crapmuit npenonasarens O. B. MysaneBckas

(moaruce)

[Tporpamma cocraBneHa B coorBerctBuu ¢ Tpeboanusmu GI'OC BO no HampasieHuo

noarotoBku 06.03.01 «buonorusy, npodpuis «buomorus.
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