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1. Heanb u 3aaaum JuCHUIIUHBI «BHOXUMHUSA MeMOpaH»

Heab: ¢opmupoBanue y CTYACHTOB 3HAHUW O OHOXMMHUM MEMOpPAaHHBIX IPOLIECCOB,
CTPYKTYpe, (YHKIMOHMPOBAHUM M PA3HOOOPA3UM OMOJIOTMYECKUX MEMOpaH M CIIOCOOHOCTH
UCIOJIb30BaTh MOJyYEHHbIE 3HAHUS U1 pelIeHUs TPo(ecCHOHANBHBIX 3a/1ay.

3agaun:

- chopmupoBaTh 3HAHHE 00 OCHOBHBIX ACIEKTaX CTPOCHUS U (QYHKIMOHUPOBAHUSI OOMeMOpaH;

- MO3HAKOMUThH CTYJIEHTOB C COBPEMEHHBIMHU IPEICTABICHUSMH O MOJIEKYJIaX, BXOISIINUX B COCTaB
MeMOpaH U MPUMEMOPaHHBIX CJIOEB, C MOJICIISIMUA OpPTaHU3aIlMH MEMOpaH;

- OCBOHTHb TEOPETUYECKHE OCHOBbI OHMOXMMHUYECKHX METOJOB HCCIENOBaHUA MeMOpaH W

MeM6paHHBIX IIponeCCoOB;

- chopmupoBaTh o0IIIee MpeIcTaBIeHNEe 00 OCHOBHBIX MEXaHU3MAaX HAPYIICHUS JIUTUIHOTO OMCIION

IIpH IIaTOJIOTUAX.

- IO3BHAKOMHUTH C BOSMOXXHOCTBIO UCITOJIB30BaHHUA M€M6paH B 6I/IOJIOFI/II/I, 6I/IOTGXHOJIOFI/II/I, MCIHUIINHE

u 1pyrux chepax.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
2.1. VYuyeOnas mucuummHa b1.B.JIB.1.5.6 «buoxumus meMOpaH» OTHOCHTCS K 4YacTH,
dbopMupyeMoil y4acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHHIA.
2.2. JIns u3y4eHUs: NaHHOW Y4eOHON MUCIMILIMHBI HEOOXOAUMBI 3HAHUS, YMEHUS U HaBBIKH,

dopMupyemsbie

MPEIIECTBYIOIUMHU

NUCLIUILINHAMU:

«O0mast  Ouonorusi»y, «OOmas u

HeopraHuyeckas Xumusy, «Opranuueckas xumus», «buoxumusy, «lutonorusy, «MonekynspHas
ouonorusy, «OU3NKO-XUMUYECKHUE METOBI B Onosioruny, «DU3nonorus pacTeHUi.
2.3. Ilepeyenp MOCHEOYIOMIMUX yYEOHBIX TUCIUIUIMH, AJII KOTOPHIX HEOOXOIMMBI 3HAHWS,

YMCHUA n HaBBIKH,

bopMupyemsbie

HaHHOU

y4aeOHOMH

mucuumimHon:  «buodusnkay,

«BHOXUMHYECKHE METOIBI HUCCICIOBAHUA, «bonbiioi IMMPAKTHUKYM I10 6I/IOXI/IMI/II/I», «buocucTeMsl U

3arps3HEHUSY,

«MUKpPO3TEMEHTO3bI

IMpaKTHUKa U HpO(l)I/IJ'II)HBIX JUCITUITINH.

N BHUTaMHUHHasA HCAOCTATOYHOCTH»,

IMPOU3BOACTBCHHAA

111/ TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS JUCLHUITIJIMHBI

[Ipouiecc ocBoeHust MUCHUIUIMHBI HampaBieH Ha (opmupoBanue kommnereHuuu IIK-1 B
cootBercTBUH ¢ PI'OC BO u OII BO no nannomy HamnpasieHuto noarotoku 06.03.01 «bruonorus»,
3JIEKTUBHBIA MOYJIb «BHOXUMUS:
I1IK-1: CnocobGeH wucnonp30BaTh 0a30Bble TEOPETHYECKHE 3HAHUS O pa3zHOOOpasuu,
CTPYKTYpHOM opraHu3anuyu, (QpyHKIHOHHUPOBAHUM OHOJOTMYECKHMX CHUCTEM M OCOOEHHOCTAX HX
B3aMMOJICUCTBHUSI C OKPYKAIOLIEH CPEIOH.
Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHS M0 JUCHUIINHE, COOTHECEHHBIX €

HHIMKATOPAMH JOCTUKEHHUS] KOMIIEeTEeHIIUI

OMOJIOrMYECKUX CHUCTEM U
0COOEHHOCTAX UX
B3aUMOJICUCTBHUA C
OKpY>Karollen Cpesion.

TaKOKe UX
OMOTEXHOJIOTMYECKOM
NOTEHIMANIE [UIS PEIICHHS
npOoUIBHBIX HAYYHO-

Komnerenuus NuaukaTopbl Pe3yabTaThl 00yueHHs
KOMIIeTeHIIN I
[IK-1 UK nr1a 3HaTh: OCHOBHBIE MPHHITAIIB OPTraHU3aI[HH
CriocoGeH ucnonp308ath | Mcronb3yeT 3HaHHS O MeMOpaH, QyHKIMI MEeMOPaH, 0COOCHHOCTH
6a30BLIe TeopeTquCKHe paBH006pa3I/II/I MOJIeKyJ'DIpHOFO cocCraBa u CTp()eHI/IH MeM6paH;
3HaHMA O Pa3HOOOPa3Mu, | OPraHU3MOB, UX CTPOEHHMH, | TCOPCTHICCKIE OCHgBH 0a30BBIX METOOB
o 41 BAaHUS MCM! H.

CTPYKTYpPHOM busnonoruu, cenenosa eMopa

YMCTBZ HCIIOJIb30BAaTh KOHKPCTHLIC NaHHBIC
OpraHu3aInH, MeTaboJIn3Me, TEHETHKE, o

CTPOCHHUS BHEITHEH MEMOPaHbI JIs
(GYHKIIMOHUPOBAHUHT CHUCTEMATHUKE, DKOJIOTHH, &

XapaKTePUCTUKH (DYHKITHOHAIBHOTO COCTOSIHUS
KJIETKH; IPUMEHSTh 3HAHUS 10 OMOXUMUHN
MeMOpaH B OCIEAYIOIUX AUCIHUIIITHHAX.
Brnagets: mpeacTaBieHneM 0 posii MEMOPaHHBIX
CTPYKTYp B Iporieccax TpanchopmMannu
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HCCICO0BATCIbCKHUX U
MMPONU3BOJACTBCHHBIX 3a/1a4.

OHCPTHHU B KJIICTKC U Ap., O ouorenese u
BOBJICYCHHUH KJICTOYHBIX MCM6paH B pa3BUTHUEC
HCEKOTOPLIX HaTOJ'IOFI/II\/'I; npueMamMu METOA0B,
HCMOJIb3YCMBIX B MCM6paHOJ'IOFI/II/I.

UK k12

IIpumensier CUCTEMHBIN
NOAXOA sl pa3paboTKu |
MIPOBEICHHUS HAy4YHOTO
9KCIEPUMEHTA.

3HaTh: METOABI BBICICHUS U Pa3IcICHHS
MeMOpaH, MeTOABl U3y4YeHHUS  JAUHAMUKU
MeMOpaH, METOJIbI MOJICIIMPOBAHUS U ITOTYICHUS
HCKYCCTBCHHBIX MeMOpaH.

YMmerTs: MPUMEHUThL  OMOXMMHYECKHE |
MOJIEKYJISIPHO-OMOIOTHYECKHE ~ METOABl  JUIA
W3YYCHUS Pa3HOOOpa3HBIX MEMOPaH.

Bmamers: mpencraBieHHeM O BBIOOpE MeToda
HCCIEIOBaHUsS B 3aBHCHMOCTH OT 3ajadyu,
00BEKTA ¥ ATara U3y4eHus MeMOpaH.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHUILIMHBI COCTABJISAET 3 3aUeTHBLIX eAMHUIbI, 108 yacoB, B ToM uncie (.7 3aueTHAs eIMHUIA, 26 YACOB HA IK3aMeEH.

W3 HuX peann3yeTcs ¢ UCIOJIb30BAHUEM AJIEKTPOHHOTO 00yUeHHs U IUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOTUNA 25 uac.
4acoB — MPaKTUYECKasi MOJr0TOBKA
®opMa NPOMEKYTOUYHOM ATTECTAIUM: FK3aMEH.

N3 aux

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, ¢ yYKa3aHHEeM BH/JI0B Y4YeOHBbIX 3aHATHH M OTBEJEHHOI0 HAa HHUX
KOJIMYECTBA aKaJJeMUYeCKHX YaCOB

Ne Pa3znes nucuIJIMHLI/ TEMa - Buapl yueOHo# paboThI, ®opMa TeKylIero
n/H < | BKIIOYAs CAMOCTOSTEIIBHYIO paboTy 0OyJamuxcs, | KOHTPOJIsI
= E MPAKTUYECKYIO MOJATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o g NPOMEKYTOYHOMI
53, KonrakTHas pabora mpemnoaBarens ¢ =
= e 2 arrecTauuu
) oOyyJaronMucs =
@ = o < (mo cemecTpam)
= s & [
Q = ]
o « = 3 © =
3} z ; 5 Jlekuusi | Cemunap/ Kouncyabranus 5 LS
2 = == TpakTHueckoe, S s
qza 3 5o § JabdopaTopHoe C% -
]
O = = = 3ansaTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Pa3pean 1. buonoruyeckie MmeMOpaHbl Kak VYcTHBIi onpoc
YHHUBEPCAJIBHBIE CTPYKTYPHO-()YHKIMOHAIBHBIE ) 11 6 4 - 9 (xoHTp. paboTa)
00pa3oBaHMsI )KUBBIX CHCTEM
2 Paznea 2. KongiK‘;“yMa
MeTo/1bI HCCIIeI0BaHKsT MEMOpaH 5 13 2 8 - 8 AoKIaz,
KOHTPOJIbHAS paboTa
(Tecr)
3 Pasnea 3. Tect (kOHTpOIBbHASL
XUMUYECKHUH COCTaB: MEMOPAHHBIE OEIKH 1 5| 29 6 14 - 8 pabora), ycTHIi ompoc,
JIUTTABI KOJIJIOKBUYM
4 Paznen 4. Pedepar, noxnan
8 5| 12 2 8 - 11
Pa3znoob6pazue meMOpaH
oknaz, TecT (yc 7|
5 Paznen 5. MemOpaHHbIe TaTOIOTHH 5 5 2 2 - 8 Hlotr 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

CamocTosiTenpHast paboTa 00yJaroIIuXCst

Bunx camocTosTenbHON paboTHI

Cpoxku
BBITIOJTHCHUSI

TpyaoeMkocTh
(dac.)

O1eHOYHOE
CPEICTBO

VYuebno-
METOAMYECKOE
obecrieueHue
CaMOCTOSATEIBLHOM
paboThI

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

N3yueHne TeopeTnyeckoro Marepuaia o cieayomemMy
BOIPOCY, UCHOJIb3Ys YUEOHYIO IUTEPATYPy U HAyUHbIE
cratbu: «IIpoucxoxaenue MmeMOpan».

CocraBieHune I1aHa-KOHCIIEKTa 10 JaHHOMY BOIIPOCY.
[ToaroToBka K ycTHOMY OIIPOCY.

1H

YerHbli onpoc
(xoHTp.
pabota)

Mysanesckas O. B.
Buoxumus MeMOpaH :
yuaeb mocodue / O. B.
MysaneBckas. —
Upkyrck: U3n-so UT'Y,
2018. - 191c.

Yennos 10.C.
BBenenue B KiieTOUHYIO
O6uosoruto6 yueod. ams
YHHB-TOB,
00yJaroIuxcs mo
HaIlpaBJICHUIO
Buonorus u 6uouor.
crer-tsaMm / 1O.C.
Yennos.- M.: AabsHc,
2015.- 494 c.
Hukurun M. A.
IIpoucxoxaenue
MeMOpaH 1
MeMOpaHHOM
sHepreTuku («XuX»,
2013, Ne9).




CaMocTosTeNbHas paboTa 00yJaroIIuXCs YueOHo-
METOTNIECKOe
Onenovynoe
Cemectp| Haspanue pa3zena, TeMbl . Cpokn | TpyooeMKOCTB obecrnieueHue
Bun camocTosiTensHON paboThI CPEICTBO N
BBITIOJTHEHUS (qac.) CaMOCTOATEIIBHOU
paboTHI
IloBTOpEeHWE CIEAYIOMMX BOMPOCOB W3 Kypca (GU3NKH, Mysanesckas O. B.
OHOXHMUH: Buoxumus MeMOpaH :
a) (bHU3UKO-XUMHUUYECKHE cBoiicTBa 0CJKOB, 0) y4eb mocobue / O. B.
M309JeKTpUYecKasl TOYKA; B) OCHOBHbIE ONTHYECKHE Mysanesckas. —
. Hpxyrcx: U3n-so UT'Y,
MpUOOPHI, UCTIONB3yEeMBIE ISl MHUKPOCKOIIMPOBAHUS; T) XOJ 2018, — 191c
TIy4eH B CBETOBOM 1 DIIEKTPOHHOM MHKPOCKOMAX; IOCTPOCHHE TIpUHIHIIH! 1 METO/TbI
M300paKeHUS; BUABI DJIEKTPOHHONH MHUKPOCKOIHH; 1) METOJ G HOX M H
3aMOpaKNBaHUS—CKAITBIBAHUS; MOJIEKyISPHOIA
e) BO3MOKHOCTH KOH(OKAIBHON CKaHUpYIoLEen GHOJIOr MU
MHUKPOCKOIIUH. [anexTpoHHSI1 pecypc]:
Hammucanne pedepara/moxiaia mo oqHON U3 CIEAYIONINX TEM: 2-e m3a. (an.) / K.
Pasnen 2 Tpancmuccuonnas 9JIeKMpOHHaAs MUKPOCKONUS 8 Yuucon, JIx. Yoikep.
uccnedosanusx buomemopan —M.: bunom. Jab.
6 Mertozet necnenopanus M. 0 pad AT 1-3 u 1 Komnoksuywm, |3nanui, 2015. — 855 c.
Membpan emoo paduoaKmueHol UHOUKayuu ;
noknan, Tect |— Pexum moctyna: 9bC
@nyopecyenmuas CHEeKmpOCKONUs, CKAHUPYIOWAsL (komp «AiiGyKo
Kanopumempus — 00CIMOUHCINEA U 02PAHUYEHUSL pabora)  |Deodanos A. B.
Membpannas undicenepus, npumeHsemdas 8 UCCIe008aHUSIX CriexTpabHas
membpan u op. na3epHast
[ToaroToBKa K KOHTPOJIBHOI paboTe (TECTy).. CKAHHPYIOIIAst
KOH(pOKaIbHas
MHKPOCKOITUA B
OHMOIIOTHYIECKHX

uccnenosannsx / A. B.
®deodanos // Ycmexu
OMOJIOTMYECKOH XMMUH.

—T.47,2007.-C. 371-

410.
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http://www.inbi.ras.ru/ubkh/47/Feofanov.pdf
http://www.inbi.ras.ru/ubkh/47/Feofanov.pdf
http://www.inbi.ras.ru/ubkh/47/Feofanov.pdf
http://www.inbi.ras.ru/ubkh/47/Feofanov.pdf

CaMocTosTeNbHas paboTa 00yJaroIIuXCs YueOHo-
METOANYECKOE
Onenovynoe
Cemectp| Haspanue pa3zena, TeMbl . Cpokn | TpyooeMKOCTB obecrnieueHue
Bun camocTosiTensHON paboThI CPEACTBO .
BBITIOJTHEHUS (qac.) CaMOCTOATEIIBHOU
paboTHI
M3yueHune TeOpeTHYECKOro Marepuayla IO  CIEIYHOUIUM Kinerku no JIstouny
BOIIpOCaM:. JKHPOPACTBOPUMBIC BHTAMHHBI, HX CTPOCHHC H [Texer] : yueGnnk /
¢ynkumu B 6momemOpanax (Butamuubl A, J|, K, E u F) u pen.: JI. Kaccnmepnc,
HOHO(DOPBL. B. P. JIunranna, /1.
. IInonnep ; nep. ¢ aHrL
Ilucemennass pabota: cocraBneHue Tadomul «OCHOBHBIE
Opan» u «Bunsl TpaHcmopra Y. B. Gumimmosiria. -
KJIACChI MOJISIPHBIX JIMIIHIOB MEMOP JIBL TP p 2-¢ W31, HCTIP. 1 0T, —
BEIIIECTB Yepes MeM613aHy». M.: JTa6. sHanmii, 2018.
Brmmonnenue 3aganuii 5-8 Ha ctp. 181 (My3anesckas O. B. -1059 c.
buoxumus memOpan [TekcT]: yue6 mocoome / O. ITK-1B. Mysanesckas O. B.
Mys3anesckas. — Upkytck: Uzn-so UT'Y, 2018). Broxnumus Mmembpan
COop uHpOpMAIHIO O POITH MPOTEOTIUKAHOB B MEMOpaHax. [Tekct]: yue6 mocobue /
IToaroToBka K KOHTPOJIBHOMH padore. Komnoksuym |O. B. Mysanesckasi. —
Paznen 3. tect (koutp. |[HMpxyrck: Usn-so UI'Y,
XHUMHYECKUN COCTaB: 2018. - 191c.
6 3.5y 1 pabora),

MeMOpaHHbIE OETTKU U
JIMITU BT

YCTHBIH OIIPOC

Yennos 1O. C.
BgeneHue B KIETOYHYIO
OMOJIOTHIO [TEKCT]:
yueb. A YHUB-TOB,
oOydaromuxcs mo
HaIpPaBIICHUIO
Buonorus u 6uoor.
crer-tsaMm / 1O. C.
YeHnos. - M.: AnbsHc,
2015. - 49%4 c.

Kowmog B. Il. buoxumust
: yueO. as By3oB / B. I1.
Komosg, B. H. IlIsenosa.
— M. : [poda, 2008. —
638 c.




CaMocTosTeNbHas paboTa 00yJaroIIuXCs YueOHo-
METOAMYECKOe
Ouenounoe
Cemectp| Haspanue pa3zena, TeMbl . Cpokn | TpyooeMKOCTB obecrnieueHue
Bun camocTosTenbHON paboOThI CPEICTBO N
BBITIOJTHEHUS (qac.) CaMOCTOATEIIBHOU
paboTHI
W3yueHre TeOpEeTHUECKOTO MaTeprala 1o OJHOM U3 TeM: Kierkn mo JIbronny
IThasmamuueckas membpana apxeii u syoaxmepuil [Texer] : yaeOmmk / pen.:
11 6 JI. Kaccumepuc, B. P.
lasmaiemma epuoos . JIunranma, 1. I[Tnonmnep ;
Inazmamuueckas memopana pacmenutl rtep. ¢ anro. U. B.
Aoepuas obonouxa ®ununmosuya. - 2-¢ U3,
Buewnssa u 6HympeHHss MUMoXoHOPUAbHble MeMOPaHbl ucnp. u jor. —M.: JIad.
I 3Hanwmii, 2018. - 1059 c.
P . OyHKIMOHANBHAs
Hammucanne pedepara mo ogHOM U3 BBIIIE YKa3aHHBIX TEM. MOP(OTOTHsT KITETKH
IMoxroroBka mokiana mo TeMe pedepara ¢ Ipe3CHTAIUCH. [Teket]: yueb. mocobue
s crynearos / J1. T
Hepsibun. — M. :
Vuusepcurer, 2005. — 317
C.
Kowmog B. I1. buoxumus
Pasnen 4. Pedepar, |[Texct] : yueb. ayst By30B /
6 3-7H 2 JIOKJIa B. I1. Komos, B. H.

Pa3znoob6pazue meMOpaH

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

Yenmnos 1O. C. Beenenne
B KJIETOYHYIO OHOJIOTHIO
[TexcT]: yueb. ans yHUB-
TOB, 00yJaIOIIUXCS 10
HarpasiieHuto buomnorus u
6uosor. cnen-tsim / 10. C.
Yen1os. - M.: AnbsHc,
2015.-494 ¢
Myzanesckas O. B.
Buoxumus MmemOpan
[TexcT]: yueb mocobue /
O. B. MysaneBckas. —
Upkyrck: U3a-so UT'Y,
2018. - 191c¢

VHTEepHET —MCTOYHHUKH.




Cemectp

Haszpanue paznena, TeMbl

CamocTosiTenpbHas pa60Ta 06y11a101111/1xcsl

Bun camocTosiTensHON paboThI

Cpoxnu
BBITIOJTHEHUS

TpyaoeMKoCcTh
(qac.)

OreHo4HOE
CPEICTBO

VYuebuo-
METOANYECKOE
obecneyenue
CaMOCTOSTEIIbHOMN
paboTHI

Pa3nen S.
MemOpaHHbIe TAaTOIOTUN

M3yueHue TeopeTHyecKoro MaTepuaa no OAHONW U3 TeEM U
MOJITOTOBKA HEOOJIBIIIOr0 COOOIICHHUSI C TIPE3CHTAIUCH:
«eticmaue maxcenvix MEmaiio8 Ha MemMOpaHvl KIemoK,
«Kapomunouosl 6 3awume memopany.

CocTaBiieHue Tpex BOIPOCOB IS ayJUTOPHH IO TEME
COOOIIIECHUSI.

7-8 1

Joxman, Tect
(ycTHBII
ompoc)

Kinerku no JIstouny
[TekcT] : yueOHuK /
pexn.: JI. Kaccumepuc,
B. P. Jluaranma, JI.
IInonnep ; nep. ¢ aHrL
. B. ®ununnosuya. -
2-¢ W311., UCTIp. ¥ JIOI. —
M.: JIa6. 3uanuii, 2018.
- 1059 c.

Myszanesckas O. B.
Broxumns memOpan
[TexcT]: yued mocobue /
O. B. My3aneBckas. —
Upkyrek: U3n-so UT'Y,
2018. - 191c.
IIpomkuna  E. H.
MounekymsipHas
Ouworyorust :  cTpecc-
peaKkuun KIICTKH
[TekcT]: y4eb. mocobue
mist BysoB / E. H.
IIpowkuna, WM. H.
Hpanena, A. A.
MockaneB. — M. :
Opaiit, 2018. — 101
c.

WnTepner-
HCTOYHUKHU.

OO0t 00BeM caMOCTOSATEIHHOM PabOTHI O JUCHUILTHHE (Yac) — 6

N3 Hux o00BEeM CaMOCTOSTCILHOM paGOTBI C HCIIOJIb30BAHHUEM 3JICKTPOHHOI'O 06y‘-ICHI/I$I n

JIMICTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH — 3 yac
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4.3 Conepxxanue y4eOHOro MaTepuasa

Pa3znesn 1. buonornueckne MmeMOpaHbl KaK YHHBepCaJbHble CTPYKTYPHO-(DYHKIMOHAJIbHBIE
o0pa3oBaHus KUBbIX cucTeM. OO0IIMe NPeICTaBIEHUs] 0 MEMOPaHHbBIX CTPYKTypax KJIETKH, POJIU
MeMOpaH B JXKMBOM Mupe. buonornyeckue ¢yHkimu meMmOpaH. DBOJIONUS MPEACTABICHUNA O
CTpOoe€HUHU MeMOpaH. MoJienu opraHu3aiuy MeMOpaH.

Pazgen 2. Mertoabl uccienoBaHusi MemOpaH. Broinenenne u pasgenenue memOpan. OreHka
YUCTOThI MeMOpaHHbIX (pakiuil. AnpecHsle MeTkU. V3yueHune (QpyHKIMOHUPOBaHUS MEeMOpaHHbIX
OenkoB. JleTepreHTsl — NPUHLMN JICHCTBUSA, XapaKTEPUCTUKA, Kiaccudukanus. Biusnue BHemHel
CpeAbl Ha XapaKTepUCTHUYECKHE KOHCTAHThI J€TEpPreHTOB. JJOCTOMHCTBA M HEJOCTAaTKH HM3Yy4EHUs
COIOOMITM3UPOBAHHBIX MEMOPAHHBIX OCJIKOB.

HccnenoBanue ¢a3oBOro COCTOSHMS MEMOpaHHBIX JIMOUAOB. MeToAbl XapaKTepUCTHUKU
JUMUTHBIX KJIAcTEPOB, AHHYISAPHBIX JIMIUAOB, MHUKPOBA3KOCTH OHCIOA. MeTonbl H3ydeHHS
IUHAMUKH MeMOpaH. Mukpockomnusi. MeMOpaHHass MHXEHEpHsl, IpUMEHseMas B UCCIIEA0BAaHUAX
MeMOpaH.

Mertonbl MoOJeNUpoBaHUs U IOJYyYEHHMs MCKYCCTBEHHBIX MeMOpaH. MckyccTBeHHbIE

MeMOpaHbl, UX Ki1accuukamnys. JIMmocoMpl Kak MpocTeast MOJENb sl U3ydeHus: OnoMemMOpaH.
Tunel tunocoM. Iporeonunucomsl. JIMIIOCOMBI Kak HOCUTENH JIEKapCTB. MOAEIBHBIN Y3HIOLNUTO3 Ha
nunocoMax. durocomsl. KoMiproTepHble MOJEIN MEMOpaH.
Paznen 3. XuMH4YeCKHil CcOCTaB: MeMOpaHHbIe JUNUALI U 0eJKH. MeMOpaHHBIC JIHITHIIBL:
OCHOBHBIE THUIIBI JIMIIUAOB, UX (U3MKO-XMMHUYECKHE XapaKTepUCTUKH, (yHKuuu. Dochonmunumasr:
rmunepodochomumuasl U chunropochomunuael.  Ocobennsie  ¢dochomumuapl  MeMOpaH:
IUIa3MaJIoOreHbl, JUojibHble (ocomumuasl U ap. [mukomunuael: nepedpo3uabl, cyabhaTHIbl U
TaHTJIMO3HIBI, UX cTpoeHue U (QyHKIUU. CTeponbl (XomecTepoia U (GUTOCTEPOIIbl), UX CTPOCHUE U
3HayeHue. MeMOpaHHbIe JUMK/bI, YYAaCTBYIOIIME B Ilepeiade CUrHajJoB. bUOCHHTE3 M TpaHCHOPT
MeMOpaHHBIX JIMIUIOB: MECTO CHHTE3a MEMOpPaHHBIX JIMIHIOB, MCTOYHUKH >KUPHBIX KHUCIIOT,
MEXaHU3Mbl TpaHcnopTa (ocGonIUNUIOB U XOJIECTEpUHA K MeCTy BcTpauBaHus. Poub
JUTONPOTEUHOB U JIMITUATIEPEHOCAIINX OETIKOB.

MemMm6pannsie Oenku. ['mukonporennsl. Knaccudukanus O0enkoB MeMOpaH, OCHOBaHHAs Ha
croco0e acconuanuy Oenka ¢ JHUNAJHBIM OuciaoeM. MOHOTONHBIE W TOJUTOIIHBIE OEINKH.
Knaccupukanus meMOpaHHBIX  OenkoB 1m0 (QYHKIUSAM  (CTPYKTYpHBIE, TpaHCIIOPTHBIE,
(dbepMeHTaTUBHBIE U perienTopHbie). OCOOEHHOCTH CHHTE3a W BCTpauBaHUs OEIKOB B MEMOpaHY,
CUTHAQJIbHBIE TIOCJIEJIOBATEIbHOCTH B O€NKaX, CUTHAJIbHBIE NENTHAA3bl, y4yacTHE KaHaJOB BO
BCTpavBaHHE HOBOOOPA30BAHHBIX OEIKOB B MEMOpaHy.

MemOpanHbIii 6HcION: caMocOOpKa, MOJBMKHOCTh KOMIOHEHTOB, aCUMMETpus, (a3oBble
COCTOSIHMS, M30MpaTenbHas NPOHUIAEMOCT U JAp. MexaHu3mbl MOAJEpKAaHUS CTaOUIBHOCTU
KJIETOUYHBbIX MeMOpaH. PadroBas ctpykTypa MemOpaH.

TpancnopT BelecTB dYepe3 KieTo4yHble MeMOpanbl. Kiaccudukanus TpaHCHOPTHBIX
npoueccoB. [IponunaeMocTs Uit Boabl. KaHANbHBIM M YENHOYHBIM THN nepeHoca. IlepBuyHo-
aKTUBHBIN TpaHcnopT. TpaHcrmopT npoToHOB. Ponb MeMOpaH B CO3[JaHMM MOHHBIX I'PaJME€HTOB B
KJIETKE U MEMOpaHHBIX MOTEHINAIOB. BTOPHYHO-aKTUBHBIN TPAHCIIOPT.

OHAOIUTO3 W 5K301MTO3. Hecnenuduueckuit u pernentop-ornocpeoBaHHbIN HIOIUTO3.
[IpouiecCUHT TOTJIOUIEHHBIX MOJIEKYJ. OK30I[MTO3, €ro poJib M MPHUYMHBI, O0ecredyrBarolye
MHUIMALUI0 ¥ (YHKIMOHMPOBAHME STOT0 MEXaHHW3Ma. YdyacTHe MeMOpaH B Ipolieccax
MEXKJIETOYHOTO y3HaBaHUS U Ipyrue pyHKIUU MeMOpaH.

Pa3nen 4. PaznoodOpa3ue memoOpan. [Tnazmatndeckne MmeMOpaHbl 2YKapuoT (pacTeHHi, TpUOOB,
KUBOTHBIX), dyOakTepuil u apxebakrtepuii, ux ocobeHHOCTH. MemOpaHbl TpaMOTpHIATENbHBIX
IpaMIIOJIOKUTENbHBIX OakTepuid. Pa3nnuus B XMMHYECKOM COCTaBe, CTPOEHUH MeMOpaH opraHesl
3YKapUOTHYECKUX KJIETOK.

Pazgen 5. MemOpanHble NaTOJOrMU. AjanTaloOHHbIE H3MEHEHUss MeMmOpaH. OCHOBHBIE
MEeXaHU3MBbl HapyIIEHUs OUIMITUIHOTO CJI0s MpH narosiorusx. [laTomorun MmeMOpaHHBIX OpraHes.
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4.3.1. TlepeuyeHb CEeMHMHAPCKUX, MPAKTUYECKHUX 3aHATHI U J1a00PaTOPHBIX padoT

Ne |  Ne paznenamu HaumeHoBaHue TpyroeMKoCTb OueHo4yHbIE Dopmupyem
n/ TeMBbI CeMHUHAPOB, (1ac.) cpeacTBa bIe
H NMPAKTUYECKHUX U Bcero N3 Hux KOMIIeTeHIIMH
JIaDOPATOPHBIX padoT 4acoB npaxkTuyiec (MHAUKATOPBI
Kas )*
MOArOTOBK
a
1 2 3 4 S 6 7
1 | Paspen 1. 1) Uctopus uzydenus 4 K-1
Buonornyeckue | MeMOpaH UK x4
MeMOpaHbI KaK 2) Mopenu opraHu3aiyn VYerHbli onpoc, HIK ka2
YHUBEPCAIIBHbIE MeMOpaH (xoHTP. paboTa)
CTPYKTYpPHO-
(hyHKIIMOHATBH
ble 00pa3oBaHMsI
JKUBBIX CUCTEM
2 | Pa3nen 2. 1) MeTons! HccaenoBaHuA 6 Komnoksuym, nK-1
MeToab MeMmoOpan: SIMP, OIIP, JOKJIaI, HIK k11
HCCIIEIOBAHMUS MHKPOCKOITHS, KOHTPOJIbHAsS HIIK 112
MeMOpaH LHEHTPUPYTHUPOBAHUS H JP. pabota (Tecrt)
2) UckyccTBeHHBIE
MeMOpaHbl, THIIBI, TIOJTyYCHHE,
MIPUMEHEHHUU
3 | Paznen 3. 1) Turnsl MEMOpaHHBIX 6 Komnoksuym, IK-1
XUMUAYECKUH JIUIHTIOB. TecT (KOHTP.. UK nx-11
COCTAB: 2) OteHKa TUIOMIA I 1 JAJHHbI pabora), HIIK k12
MeMGpaHHbIe MOJIEKYJIbI OJIEMHOBOM YCTHBIH orpoc
6K I KHCJIOTHI.
3) buocuHTe3 1 TpaHCTIOPT
JTHITATIBT MEeMOpaHHBIX JIUIHAOB
4 | Pa3znmen 3. 1) benku MmeMOpaH. 6 Tecrt, ycTHBI nK-1
XUMUYECKUI Oco0eHHOCTH CHHTE3a H orpoc UK nr1a
COCTAB: BCTpPauBaHHs B MeMOpaHy MK k12
MeMGpaHHbIe 2) MemOpaHHbIit OGUCIOA.
6K 1 3) BiusHue pa3ingHbIX
(haKTOPOB Ha MPOHHUIIAEMOCTh
JHIHAEBL MeMOpaH
4 | Pa3nen 4. Pa3Ho06pasue MeMOpaH 8 MnK-1
PazHoobpasue Pegepar UK nx-11
MeMOpaH AokIan HJIK nxa2
5 | Pa3nmex 5. MemOpaHHbIe TTATOJIOTUN 2 Joknaj, Tect K-1
MembGpaHHbIe (yeTHBiii onpoc) HJIK nx11
IaTOJIOTUU

4.3.2. Ilepeyenr Tem (BONPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOC H3y4YeHHE
CTYJA€HTAMM B PaAMKaxX camocTosiTeJbHoil padorsl (CPC)

Ne i/ Tema 3ananue dopmMupyemasn NIK
KOMIIeTEeH NS
1 buonornueckue CamocTosiTennsHO  coOpaTh u WK [1K-11
MeM6paHBI Kak HA3y4YUTh TEOPETUYECKUI [K-1
YHUBEPCAIbHBIE MaTepHuan 1o BOIIPOCY
CTPYKTYpHO- «[Iponcxoxxnenue MeMOpan».
(hyHKITMOHATBHBIE
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00pa3oBaHUS KUBBIX
CHCTEM

CoCTaBHUTh IJIAH-KOHCIIEKT U
3  TEeCTOBBIX 3amaHus 110
0003HaYEHHOI TEME.
[ToAroTOBUTECS K  yCTHOMY
orpocy.

MerTo/p! HCCeI0BaHUs
MeMOpaH

[ToBTOPUTH

CIIeyIOLIHE BOIIPOCHI,
UCTIONB3YS JIEKIIAN
NPOWACHHBIX KYpCOB (H3HKH,
OonoxumMumy, LUTOJIOT Y,
onoduznku u ¢usuko-
XUMHYECKHX METOJIOB
UCCIIeI0BaHUs B OMOJIOTHH:

a) (U3UKO-XMMHUYECKHE
CBOHCTBa 0eIKOoB; 0)
M302JICKTPUIECKasi TOUYKA; B)
OCHOBHBIE ONITHYECKNE
pUOOPHI, UCTIONB3yEMBIE IS
MHUKpPOCKOIIUPOBAHUS; T) XOI
Aydeii B CBETOBOM H
AJIEKTPOHHOM ~ MHKPOCKOIIaX;
MOCTPOEHHE  HM300paKeHUs;
BUJIBI 3JIEKTPOHHOM
MHUKPOCKONHH; 1)  METOJ
3aMOpaKMBaHHs—CKaJIbIBAHUS;
e) BO3MOXXHOCTH
KOH(OKaJIbHON CKaHUPYIOIIEH
MHUKPOCKOIIHH.

IMogroroButs pedepar 1o
OJTHOMY U3 METOJIOB U3y4YCHUS
MeMOpaH.

CpaBHUTH CXEMBI pa3JeleHUs
hochonumumIoB B pa3sIHUHBIX
cucremax pacTBOpUTEIIEH,
Npe/ICTaBICHHbIC Ha
XpoMaTorpammax.

OTBETUTh HAa KOHTPOJBHBIE
BOIIPOCHI.

IMoaroroButhes K
KOHTPOJIbHOM pabore
(TecTHPOBAHMUIO).

IK-1

HJIK nix-11
UK nr12

XHUMHUYECKUH COCTaB:
MeMOpaHHbIC OCJIKH U
JIMIIAIBL.
MemOpaHHbIE MU,
nX OMOCHHTE3 U
TPaHCIOPT

N3yuuts TEOPETUYECKU I
MaTepual 10  CJICIYIOIIUM
BOTIPOCY: KHPOPACTBOPUMBIC
BUTAMHHBI, HX CTPOCHHUE U
¢yakoun B OmomemOpaHax
(Buramunsl A, ]I, K, Eu F).
CocTaBuTh TaOIHUILY
«OCHOBHEBIE KJIaCCHI
MOJISIPHBIX JUTH]IOB
MeMOpany.

Brimonautes 3amanus 5-8 Ha
ctp. 181 (My3anesckas O. B.
bruoxumus memOpaH [Tekct]:
yae6 mocobme / O. IIK-1B.
My3zanesckaga. — Upkyrck:
Wzn-Bo UT'Y, 2018).

I1K-1

HJIK nix-11
UK nxa2

XUMHUYECKUI COCTaB:
MeMOpaHHbIE OCTIKU 1
JIUTIATBI.

Benku memOpan.

ITomo6pares wuHpOpPMaIUIO O
pOIM  MPOTEOTIMKAaHOB B
MeMOpaHax.

W3y4uuth TeopeTudecKuil
MaTepuan o HOHO(hOopaM.

IK-1

HJIK f1K-11
HJIK k12
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Ocobennoctu cuaTe3a u | CocraButh Tabuuiy «Bumbl
BCTPaMBaHMS B TPAHCIIOPTAa BEIIECTB dYepe3

MeMOpaHy. MeMOpaHy».
HO,HFOTOBI/ITBC}I K yCTHOMy

ompocy (Tecty).

N3y4nTs TEOpETHIECKUI IIK-1 UK rk-11
4. PaznooOpa3ue meMOpan MaTepHaJl 10 OJHON 3 TeM:
Inasmamuueckas membpana
apxeu u 3yoaxmepuii
ITnasmanemma epu6os

u Jp.

[ToAroTOBUTH TOKJIAM IO TEMe
pedepara ¢ mpe3eHTAIHEH.

Mewm6panHble natogoruu | Msyuunrs TCOPETHYCCKHUH IK-1 MK 11K-11
5. MaTepuan Mo OJHON M3 TeM U
HOATOTOBUTH HeOOoJIbIIIe
COOOIIICHHUS : «eticmesue
MANCENBIX — MEMAninog  Ha
Membpanbl KIemoKy,
«Kapomunouov: 6 3awume
Membpany.

[ToarotroBuTs 3 Bompoca st
ayIUTOpUM TI0O TEME CBOEro
COOOIICHHS.

4.4. MeToanuecKue YKa3aHus M0 OPraHU3alui CAMOCTOSITE/IbHOI padoThl CTYI€HTOB

CamocTtosTenbpHas paboTa CTYICHTOB SIBJISIETCS COCTABHOM YacThIO0 y4eOHOT0 IpoIecca U UMeeT
IEJTBbI0 3aKPETUICHUE U YTTyOJICHHE TIOyYeHHBIX 3HAHUHM W HABBIKOB, TOMCK W TPHOOPETEHUE HOBBIX
3HAaHUW, a Tak)Ke BBINOJIHEHHWE YYEOHBIX 3aJaHUl, MOATOTOBKY K MPEICTOSIIUM 3aHATUSM H
9K3aMEHY.

Jns  opraHuzalii  CaMOCTOSITENIbHOM paboTel mo aucuuiuinHe «buoxumust memOpan»
UCIIOJIL3YIOTCS CIICTYIOIIHE (DOPMBI CAMOCTOSITEITLHOW YyaeOHOU PaboTHI:

- PaGota HaJ KOHCIIEKTOM JICKIIHH.

- [lonOop, nzydenue, aHanu3 peKOMEHI0BaHHOW JIUTEPATYPBHI.

- CaMOCTOSITETFHOE U3YYEHHE OTAETBHBIX TeM, MaparpadoB, He U3T0KEHHBIX B JICKIIUU.

- IloaroToBka K TECTHPOBAHMUIO, KOHTPOJBHOW pabOTE, YCTHOMY OIPOCY, MPAKTHYECKOMY
3aHATHIO (pellleHue 3a7a4, OTBETHI Ha BOMPOCHI U TIP.), KOJUIOKBHYMY.

- [ToaroroBka k 3K3amMeHy.

Tucomennvle pabomwi. ]I u3ydeHHs TE€M, HE HW3IIOKEHHBIX B JIEKIIMU, PEKOMEHIYeTCs
HCIIO0JIH30BaTh OCHOBHYIO W JIOMOJIHUTEIBHYIO JINTEPATYPy, @ TAKKE UCTOYHUKU, HANJCHHBIC TPU
MOMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX U TOUCKOBBIX cHcCTeM. [l 3akperuieHus wmarepuala
PEKOMEHTyeTCs JIeNlaTh KPaTKUE KOHCIIEKTHI IO TEME.

Peghepam — popma nucbMeHHON pabOTHI, KOTOpas MPEACTABISIET COO0N KpaTKOe H3JI0KEHHE
coJiepKaHUsl HAYYHBIX TPYAOB, JUTEPATYpHl MO ompeneiacHHo Teme. O0beM pedepaTa MOKET
nocturath 15-20 cTp.; BpeMsi, OTBOAUMOE Ha €ro MOATOTOBKY — OT 2 HeZlenb A0 Mecsia. [lonroroBka
pedepara moJpa3ymMeBaeT CaMOCTOSITENIbHOE H3yYEHUE CTYAEHTOM HECKOJBKHX JIUTEPaTypHBIX
HUCTOYHUKOB (y4eOHHKOB, MOHOrpaduii, HayuyHBIX CTaTe€dl U T.[.) MO ONpPENEIEHHON Teme, He
paccMmarpuBaeMoil MoApoOHO Ha JIEKIUH, CUCTEMATH3AI[MI0 MaTepuaia U KpaTkoe ero M3jIoxKeHHe.
Ilenr wHammcanus pedepara — TPUBUTHE CTYJASHTY HABBHIKOB KpAaTKOTO U JIAKOHUYHOTO
MPEACTABICHUSI COOpAaHHBIX MaTepuaioB W (PAKTOB B COOTBETCTBUU C TpeOOBaHUSIMH,
MPEeIbABISEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThsIM.

Crtpykrypa pedepara BKIIIOUAET:

- TurynbHBIN JIUCT.

- Conepxanue.

- Beenenue, rre kpatko Gpopmynupyetcs npobiema, 1eib 1 3a1a4u pedepara.
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- OcHOBHas 4yacTh pabOThI COCTOUT M3 HECKOJIBKHUX Pa3zeioB, B KOTOPBIX U3JIAraeTcs CyTh TEMBI
pedepara.

- 3aKJI04YeHue.

- CIUCOK MCIIOJIb30BaHHOM JIUTEPATypBHI.

[Ipu odopmiieHnn pedepata claeayeT MNPUACPKUBATHCS TEXHHYECKHX TpeOOBaHMH,
IpeabsBIAEMBbIX K pedepaTaM U KypcOBbIM paboTaM, UMEIOLIMXCS Ha Kadeape.

Kputepuu onienuBanus pedepara:

- O1eHKa «OTIMYHOY BBICTABIISIETCS B TOM Clly4yae, €Cii B pedepaTe NOTHOCTHIO pacKphITa TeMa,
MPOAHATM3UPOBAHO COBPEMEHHOE COCTOSIHHE BOINPOCA, MaTepuan  HU3J0XKEH JIOTUYHO,
[0CJIeI0BaTeNbHO, IpHUBEACHO He MeHee 10 mMTepaTypHBIX HCTOYHMKOB (Cpeind KOTOPBIX
npeo0JiagaeT InTeparypa 3a nocieaaue 5 jaert), pedepar ohopMIICH B COOTBETCTBUU C TEXHUYESCKUMHU
TpeOOBAHUAMHU, NTPEBABIAEMBIMU K TAKOI'O pojia paboTam.

- O1eHKa «XOPOIIO» - TEMa PACKPHITA, TPUBEACHO JOCTATOYHOE KOJMYECTBO MaTepHaia, HO IpH
TOM MaTepuajl B HEJOCTaTOYHOH CTENeHH IpOaHaIU3MpPOBAH aBTOPOM, odopmiieHue pedepara
COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSM.

- 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 coobmenne B TeueHne 10-15 MUH, B KOTOPOM CTYACHT B JJTAKOHUYHOMH
dbopme JT0JKEH H3JI0KHUTh MaTepuall M0 COOTBETCTBYIOIIEH TeMme, NPUIEPKHUBAACH CIETYIOLIETo
IUTaHA: BBEJCHUE, OCHOBHAs 4YacTh, 3aKiroveHue. JIOKiIaa COMpOBOXKAAETCS Tpe3eHTalueH,
OTpakarolllell OCHOBHBIE IIOJOXEHHS II0 COOTBETCTBYIOUIEH TeMe, BKIIOYAIOIIEeH HarsHble
Marepuaibl (CXeMbl, Ta0uIbl, PoTo U T.1.). [1o OKOHYaHUU TOKIIa7a CTYICHTY 3a1aI0T BOIIPOCHI, KaK
IIPeroiaBaTeslb, TaK U CTYEHTHI, HA KOTOPbIE JOKJIAJIYUK J0JDKEH JaTh UCUEPIIBIBAIOIIUE OTBETHI.

Kpurepun onieHuBaHMs YCTHOTO JJOKJIA/a:

- OneHka «OTIMYHO». B IOKIIa/1€ MOIHOCTBIO PACKphITa TEMa, IPOAHATU3UPOBAHO COBPEMEHHOE
COCTOSIHME BONPOCA; CTYAEHT CBOOOJHO BIAAEeT MaTepHajoM, H3JaraeT ero JIOTHYHO,
[I0CJIe/I0BATENbHO, JIAKOHWYHO, COOJI0/asi OCHOBHbBIE IIpaBMJa KyilbTyphl peud. Jloknan
COIPOBOKAAETCS MPE3EHTALNEH, KOTOpasi OTPayKaeT OCHOBHBIE MOJIOKEHHSI JIOKJIA/Ia, PE3SHTAINS
COCTaBJIEeHa TPaMOTHO C COOJIOIEHUEM OOLIMX TpeOOoBaHMM, mpaBui mpU(TOBOro odopmieHus,
noJ1auu rpauIeckoro MaTepraia, MMEIOTCS CChUIKY Ha IMPUBEICHHBIE ()OTO, PUCYHKH, CXEMBI H T.]I.,
MIPUBOANUTCS CIUCOK MCIIOJIb30BAaHHOM JuTeparyphl. [Ipu oOCyXJeHUM OKIaja CTYIEHT AaeT
MCYUEPIIBIBAIOIINE, ApTyMEHTHPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- OneHka «xopoiioy. Tema packpbiTa, IPUBEIEHO I0CTATOYHOE KOJIMYECTBO MaTepuaia, HO pu
9TOM MaTepHall B HEIOCTaTOYHOM CTEIIEHH IIPOAHAIU3UPOBAH aBTOpOM. [Ipe3eHTanus He B MOITHOU
CTENEHU COOTBETCTBYET OOImMM TpeOoBaHUAM. OTBETHI CTyJEHTAa HE Ha BCE BONPOCHI SBISIOTCS
MCYEPIIBIBAIOIIMMH B apTyMEHTHPOBAHHBIMH.

- O1eHKa «yJOBIETBOPUTEILHOY». TeMa pacKpbiTa He MOJIHO, MaTepHall NPUBEICH KaK MpocTast
KOHCTaTanwsi (akToB, HE NPOAHATIM3MPOBAH, CTYJICHT IIOKA3bIBA€T IMOBEPXHOCTHBIC 3HAHMS.
ITpe3eHTalyst 4aCTUYHO COOTBETCTBYET YCTAHOBJIEHHBIM TpeboBaHusIM. [Ipu obcykaeHnn nokiana
CTY/ICHT HE BCET/Ia JIaeT MPaBUIIbHBIE, NCUEPITHIBAIOIINAE OTBETHI Ha 33/]aBaeMbIe BOTIPOCHI.

- O1eHKa «HEeYA0BIETBOPUTENBbHO». TeMa JToki1aza He pacKpbITa, CKYAHbII 00beM MPUBEIEHHBIX
MaTepHaJioB; MPe3eHTaIUs OTCYTCTBYeT. [Ipn 00CyX)/IeHNH TOKIIaga CTYIACHT He JaeT OTBETHI WM
OHHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

Ouenka "omauuno" Tpu ycTHOM ompoce (MpU MUCBMEHHOM OTBET€ HAa KOHTPOJIbHBIE
BOMPOCHI) CTAaBUTCS 3a OTBET, KOTOPBIA TIOKA3bIBAE€T IPOYHbIE 3HAHHS OCHOBHBIX BOIIPOCOB
M3y4aeMoro marepuaia, OTJIMYAaeTCsl TIYOMHOM W TIOJHOTOW pACKpPBITHS TEMBI; BIIJICHHE
TEPMUHOJIOTHYECKUM alIapaTroM; YMEHHE OOBSCHATH CYIIHOCTb SIBICHHUMH, MPOILECCOB, COOBITHI,
JenaTh BBIBOABI W OOOOIIEHHs, IaBaTh apryMEHTHPOBAHHBIC OTBETHI, MPHUBOAWUTH IPHMEPHI;
CBOOOTHOE BJIaZICHHE MOHOJIOTHYECKOH Peyblo, IOTHYHOCTh U MOCIEI0BATEILHOCTh OTBETA.
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Onenkoit "xopouwio" OLEHUBAETCS OTBET, OOHAPYKHUBAIOIIUI MPOYHBIC 3HAHHUS OCHOBHBIX
BOIIPOCOB M3y4aeMOro MaTepuiia, OTIIMYAETCs TITYOMHON M MOJHOTOM pacKpbITUSI TEMbI; BlIaJeHUE
TEPMUHOJIOTHYECKUM allapaTroM; YMEHHE OOBSCHATH CYIIHOCTb SIBJICHUH, IPOLIECCOB, COOBITHIA,
JienaTh BBIBOABI M 0000IEHHUs, JaBaTh apryMEHTUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI;
CBOOO/THOE BJIaICHUE MOHOJIOTMYECKON PEUbl0, IOTHYHOCTh M TIOCIEI0BATEIbHOCTh OTBeTa. OIHAKO
JIOTMYCKaeTCsl O[HA - IB€ HETOYHOCTH B OTBETE.

Ouenkoit "yoosnemeopumenbHo" OLIEHUBAETCS OTBET, CBUICTEILCTBYIONIUN B OCHOBHOM O
3HAHWU U3y4aeMOro MarepHasa, OTIIMYAIOUINIiCs HeJOCTATOYHOM MTyOUHOM U MOJTHOTON PaCKPBITUS
TEMBbl; 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH; CJIa00 CPOPMHUPOBAHHBIMH HABBIKAMH aHAIIN3a
SIBJIGHUH, TIPOIIECCOB, HEJJOCTATOYHBIM YMEHHUEM JaBaTh apryMEHTHUPOBAHHbIE OTBETHI U MPUBOAUTH
PUMEpPHI; HEJOCTATOYHO CBOOOJHBIM BJAJEHHEM MOHOJIOTUYECKOH pedYblo, JIOTUYHOCTBIO U
MOCJIEI0BATEIBHOCTHIO OTBETA. JloMycKaeTcsl HECKOJIBKO OIIMOOK B COIEP>KAaHUU OTBETA.

Onenkoit "neyoosnemseopumenvHo" OIICHUBACTCS OTBET, OOHAPYKMBAIOIIMNA HE3HAHUE
M3Y4aeMOro MaTepuiia, OTIMYAIOLIUICS HErNyOOKUM pPacKphITUEM TEeMbl; HE3HAaHHEM OCHOBHBIX
BOIPOCOB TEOPHH, HEC(OPMHUPOBAHHBIMU HABBIKAMHM aHaJM3a SIBJICHUH, MPOILECCOB; HEYMEHUEM
JaBaTh apryMEHTUPOBAHHbBIE OTBETHI, CIa0bIM BJaJICHHUEM MOHOJIOTUYECKOW Peyblo, OTCYTCTBUEM
JIOTHYHOCTH U TIOCIIEIOBATEIIBHOCTH.

OueHka «omauunoy BbICTaBisAeTCA 3a TeCT 1pu ycinouu 90-100 % npaBuibHbIX 0TBETOB. OlLIEHKA
«xopowto»  BbICTaBisieTcss Impu ycinoBun 75-89 %  mpaBuibHbIX  OoTBEeTOB.  OneHka
«yo0oeremseopumenvbHo» BbICTaBIsAeTcs mpu ycioBuu 60-74 % mnpaBuiIbHBIX OTBETOB. OleHKa
«Hey0061emeopumenbHoY BEICTABISIETCS TIPU YCIOBUH 59 % U MEHbIIIE TPaBUIBHBIX OTBETOB.

4.5. IlpumMepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB): HE NPEAYCMOTPEHBI Y4eOHBIM
IUIAHOM.

V. YYUEBHO-METOJUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCLUIJINHBI

a) OCHOBHAasI JTUTepaTypa

1. Kamkun A. I'. ®usnonorust ¥ MOJIEKyJIsIpHast OHOJIOTHs MeMOpaH KJIeToK [Tekct] : yueb mocobue
s ctyneHToB meq. By3oB / A. I'. Kamkun, U. C. Kucenesa. — M.: Axkanemus, 2008. — 592 c.

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

3. Myzanesckas O. B. buoxumus memOpan [Tekct]: yued mocodue / O. B. My3aneBckas. — pkyrck:
HUzn-Bo UT'Y, 2018. — 191c.

4. Henwcon J1. OcHoBbl Onoxumun Jlennnmkepa : yuednoe nmocoodue, B 3-x T. / JI. Henbcon, M. Koxke.
— M. : JlabopaTopus 3nanuit, 2020.

5. buoxumus [Tekcr] : yueOnuk / B. I1. Komos, B. H. IlIBenosa. - 3-e u3., crep. - M. : Ipoda, 2008.
-639c.

6. [TpuHIMITE ¥ METOBI OMOXUMHUH M MOJICKYJISIPHON OMOJIOTHH [ DJNEKTPOHHBIN pecypc] —2-¢ u3.
(a1.). [Dnextponnslii pecype] / K. Yuncon, [Ix. pea. Yonkep. — M. : BUHOM. JlaGopaTopus 3HaHMIA,
2015. - 855 c. : mi. - Pexxum nocryma: OBC "AibOyke". - Heorpanud. qoctym.

0) 10MOJIHUTEJIbHAS JIUTEpaTypa
1. Knerku no JIstonny [Tekct] : yueOnuk / pen.: JI. Kaccumepuc, B. P. Jlunramnma, /1. [Tnonmep ; nep.
¢ arri. U. B. ®umunmoswnya. - 2-e 3., uctp. u gom. — M.: JIa6. 3uanwmii, 2018. - 1059 ¢
2. [IpyHIUIBI 1 METOIbI OMOXMMHUHU M MOJIEKYJISIPHOM OMOJIOTHH [3JEKTPOHHBIH pecypc]: 2-¢ u3a.
(om.) / K. Yuncon, [Ix. Yonkep. — M.: bunom. JIa6. 3uannii, 2015. — 855 ¢. — Pexxum moctyma: IbC
CAHOYKC.
3. Ipaktukym mo 6uodusuke: B 2 u. U. 1 [snexrponnsiii pecypc] / H. B. AnekceeBa. — M.: Jla0.
3Hanui, 2015.
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4. ITpomkuna E. H. MonekynspHas OMOJIOTHS: CTpecc-peaKkIiuy KJIETKU [TeKcT]: yuel. mocodue s
By30B / E. H. Ilpomkuna, U. H. Upanesa, A. A. Mockanes. — M.: FOpaiit, 2018. — 101 c.
5. CkymaueB B. I1. MemOpannast Onosnepretuka [Tekcr] : yaed. mocodue / B. I1. Ckymaues, A. B.
boraues, ®@. O. Kacnmapunckuii. — M.: MI'Y, 2010
6. Cnupun A. C. Monekyisipaast ouonorus. Pudocomsr u 6uocuntes Oenka [Teker]: yued. nocodue
/A. C. Cimpun. — M.: JIa6. 3uanuii, 2019. — 594 c.
7. dyHKIMOHATBbHAS MOP(OJIOTHs KIIETKH [TekcT]: yuel. mocooue s crynentos / 1. I'. depsiOun. —
M.: Yuausepcurert, 2005. — 317 c.
8. ®eodanoB A. B. ChexTpanbHas Ja3epHas CKaHUPYMOIAs KOH(OKaTbHAs MHUKPOCKONHUS B
ounosornueckux uccienoBanusix / A. B. ®eodanos // Ycenexu ouonorndyeckoit xumun. — 1. 47, 2007.
—C. 371-410.
9. dyHKIMOHAIBHBIE OCOOCHHOCTH IIAaHAPHBIX pad)TOB M KaBeos B KieToyHou Owmosorum / C. H.
[Tneckosa u [ap.] / Ycenexu coBpemen. 6mon. — T. 135 — Ne 6, 2015. — C. 609-617.
10. Yenros 1O. C. Beenenue B KICTOUHYIO OMOJIOTHIO [TeKCT]: yueO. Ui YHHB-TOB, 00YYaOIIMXCS
no HanpasieHnuto buonorus u 6uonor. crer-tsam / FO. C. Yennos. - M.: Anbsnc, 2015. — 494 c.
11. Ilupxun B. Y. MonHbIe 1 BOHBIC KaHAIBI BO30YIUMBIX CTPYKTYD [TeKcT] : yueb mocooue / B. U.
Hupkun. — U3n-Bo Barckoro roc. yu-ta, 2019. — 148 c.

B) CIIUCOK ABTOPCKMX METOAUYECKUX Pa3padoToK:
1. My3aneBckas O. B. buoxumust MemOpan [Tekct]: yued mocooue / O. B. My3anesckas. — UpkyTck:
WUzn-Bo UI'Y, 2018. — 191c.

r) 6a3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE U MTOUCKOBbIE CHCTEMBI

1. Hayunas Dnextponnas bubmuoreka http://www.e-library.ru

2. Nudopmanmonnas cucrema «EamHOe OKHO JOCTyma K OOpa3oBaTEIbHBIM pecypcam)»
(http://window.edu.ru)

3. DBC «IOPAMT». Anpec moctyna: https://www.biblio-online.ru/

4. Db Wsparensckoro meHTpa «Axaaemusi». Anpec noctyma: http://www.academia-
moscow.ru

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

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

7. Coro3 00pazoBaTeNbHBIX CaliTOB - EcTecTBeHHBIE HAyKH

8. http://tusearch.blogspot.com - Tlouck 53JACKTPOHHBIX KHHUT, IYOJUKAIMi, 3aKOHOB,
I'OCToB Ha caifTax HayYHBIX 3JIE€KTPOHHBIX OUOIHOTEK.

9. Google Scholar —TTouckoBas crcTema 1Mo HAyYHOU JIUTEPATYPE. -

10. Science Research Portal - Hayynas mOHCKOBasi CHCTEMa, OCYIIECTBIISIOIIA
MOJITHOTCKCTOBBIA TIOMCK B KYpPHaJlaX MHOTHX KPYITHBIX HAYYHBIX H3JATEIBCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. WMmer craTbu U JAOKYMEHTHI B
OTKpPBITBIX HaydHbIX Oa3zax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

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

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
6.1. YueOHo-1200paTopHOE 000py/10BaHME:

Aynutopus  AnNs  TPOBENCHUS  3aHATUH  JIGKIMOHHOTO  TUMa  00opyaoBaHa

CHeIaIu3upOBaHHON (yueOHOI) mebenbio Ha 12 ocalouHbIX MeCT, OMOXUMHYEcKas JabopaTopus
(;mabopaTopHbIE CTOJBI - 4 IIT.);
TEXHUYECKUMH CpEJICTBAMH OOYy4eHHMs. JOocKa ayJauTopHas MejoBas, mpoektop BenQ MS504,
CIIy)KalllUMU JI7Isl TpecTaBleHusl ydeOHol uHopmanuu OONBIION ayAHTOPHH TO TUCIUILTAHE
«buoxumust MeMOpaH»; y4eOHO-HATTSTHBIMH TOCOOUSMH, OOECIICUYHBAIOIINMH TEMaTHUYECKUE
WJUTFOCTPALMK M0 JUCHUIUIMHE: TPE3EHTALUU 110 TEMaM IIPOrPAMMBIL; CXEMbI — B KOJIMUECTBE 2 IIIT.

Aynuropus AJsl IPOBEJIEHUS 3aHATHI MPAKTUYECKOTO U JJabopaTOpHOIo THUIla 00OpyJ0BaHa
crenranu3upoBaHHou (yueOHoit) Mebenbio Ha 12 mocaJqouyHbIX MECT, OMOXUMUYecKas JTadopaTopust
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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/

(;mabopaTopHBIE CTOJIBI - 4 IIT.); paKOBHHA ¢ TyMOOW - | mIT., JepeBSHHBIC TYMOBI A XpaHESHUS
peakTuBOB - 2 mrT., 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 ekTpuueckuii cyxopo3aymubiid TC-1/80 CITY - 1 mr.;
TEXHUYECKMMHU CpEJICTBAMHM OOYYEHHs. JIOCKa ayIauTOpHas MenoBas, npoektop BenQ MS504,
CIy)KalllUMU JIJIs1 TpeZcTaBieHusl y4yeOHoll uH(opmanuu OOJBIION ayAHUTOPHHM MO TUCIHUILIAHE
«buoxumust mMemOpaHy»; y4eOHO-HATIATHBIMH TOCOOMSMH, O0ECHEUMBAIOIIMMUA TEMAaTUYECKHE
WUTIOCTPAIUH 110 AUCUUIUIMHE B KOJIMYECTBE: TaOIHIIbI — 3 IIIT.

KomnetotepHslii  kiacc (yueOHast ayauTopus) JUlsl TPYNIOBBIX M HHAWBHUIYAJIbHBIX
KOHCYJbTallMi, TEKyIIero KOHTPOJsSI W  MPOMEXKYTOYHOW  aTTecTallid, OpraHu3aluu
CaMOCTOSITENIbHOW pabOThl: ayAUTOpUS C HEOrpAaHMYEHHBIM JOCTYNIOM K cetn MHTepHer
o0opy0oBaHa CreIUATM3UPOBAaHHON (yueOHO) MeOenbio Ha 20 MOCaTOYHBIX MECT; TEXHUUCCKUMHU
cpeactBamu obyuenusi: Cucremubiii 6sok PentiumG850, Monutop BenQ G252HDA — 1 wr,;
Cucremnslii 6710k Athlon 2 X2 250, MonuTtop BenQ G252HDA — 8 mit.; Cuctemusliii 6510k PentiumD
3.0GHz, Monutop Samsung 740N — 3 mrt.; Mono6mok IRU T2105P — 2 mir.; CuctemHblii GJ10K
Pentium G3250, Monutop BenQG955 — 1 mr.; Cucremusiii 6510k Pentium G3250, MonuTtop BenQ
GL2250 — 1 mr.; Cucremubiii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mr.;
Cucremusrii 610k Pentium G3250, Monutop Samsung T190N — 1 mt.; Cucremusiii 610k Pentium
G3250, Monutop Samsung 740N — 1 mr.; mpoekrop BenQ MX503; skpan ScreenVtdiaEcot; mocka
MeJoBasl.

[Tomenienue /it XpaHeHUs U MPOPUITAKTHYECKOTO 0O0CTyKUBaHHS y4eOHOTO 000PYI0BAHUS:
ayIuTOpHs 000pyI0BaHa ClieUaTIN3uPOBAHHON MeOebio Ha 8 MOCaI0YHBIX MECT; MIKa() BBITSKHON
JIK-1500 IB+BeHTHUIATOp - 2 WIT., CTOI IBYXTYMOOBEIH - 5 IIT., CTOJI OJHOTYMOOBBIH - 4 IIT., CTO
KOMIIBIOTEPHBIA - 1 IIT., MeTauinyecKkue TyMOBl JUIsi XpaHeHHsl JabOopaTOpHON MOCYIbl H
000opyaI0BaHus - 4 IIT., AepEBSIHHBIC TYMOBI JUIsl XpaHEHHs TaO0paTOPHOH MOCY/IBI U 000PYAOBAHUS
- 5 wit., mkad-Kymne AByXABepHBIi - 1 miT., mkad Metammudeckuii - 1 mrt., xonogunsuuk NORD J[X-
241-0-010 - 1 mr., snexkrporumata JIyd - 1 mit., pakoBuHa ¢ TyMOO# - 1 mIT., mKad-Kyme Tpex 1BepHbIi
- lmT., mkad KHUKHBIHA - 3 T., MUKpockon buomen 2 Led - 7 mir., Mmukpockon Levenhuk D870T -
1 wt., mukpockon Levenhuk D870T tpunokysmsip - 1 wr., Mukpockon Muxkpomen P-1-LED - 1 mrt.,
Mukpockorn MJI-5-b - 1 mT., Mukpockon 6uonorudeckuii Mb-1600b - 1 mT., Mukpockomn P-14 - 4
mit., Mukpockorn Levenhuk 2L NG - Smit., ceerurens OU-12 - 1 mr., ®a3obriit koaTpacT KO-3 - 1
mrt., ¢a3zoBelii kKoHTpacT KOC - 1 mr., pH-MeTp noHomep yHuBepcanmbHbli OB-74 - 1 .,
cnexkrpodoromerp [13-5300 BU - 1 mrt., marauTHas Memanka MM-5 - 5 mT., BEChl aHATUTUYECKHE
BJIP-200 - 1 ., Becsl TopcuonHbie BTII-500 - 4 mit., Becel TopcuonHbie WAGA TORSYJNA-WT
- 3 mt., mpoektop OBepxen GEHA OHP Ecovision 24/3 - 1 mT., CHCTEMHBIN 0JIOK B KOMILIEKTE
ASUS - 1 ., monutop BenQ DL2215 - 1 mwrt., HOyrOyk Lenovo G580 B xommekre - 1 1mrT.,
MyIbTU(YHKIIMOHANTBHOE ycTpoiictBo SAMSUNG M2070 - 1 mr., ckanep HP Scanjet G2410 - 1
wt., mpuHTep Canon LBP 2900 - 1t/

6.2. IlporpammHoOe oGecnieyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10 Education
32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1 32/64-bit
(English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without Hyper-V with
SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) - Microsoft Imagine,
Access 2010 32/64-bit (Russian) - Microsoft Imagine). JTorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mans 6usneca - Cranmaptasiii Russian Edition. 250-499. ®opyc
KonTpaxT Ne04-114-16 ot 14n056ps 2016r KES. Cuet NePCIL[3-000147 u AKT ot 23H0s10ps 20161
JInu.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensun
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIuuenzuu Microsoft 41059241.
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Office 365 mpodeccuonanbHbii IOC JUIs ydammxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2al19c463e.

6.3. TexHnuyeckue u JIeKTPOHHBbIE CPeCTBA:
[Ipe3enTamuu 1Mo BceM paszenam Kypca.

VIil. OBPA30OBATEJIBHBIE TEXHOJIOT'MHA

Js  ocBoeHuss  gucuMIiMHbL - «buoxumus =~ MeMOpaH» — IPUMEHSIOTCS — CIIEAYHOIIHe
00pa3oBaTeNbHbIC TEXHOIOTHH:

- Jlexyusa-euzyanusayus. YUYUT CTYAEHTOB HpeoOpa3oBbIBaTh YCTHYIO M IHCbMEHHYIO
nHGOPMALIHIO B BU3YAIbHYIO POpMY, UTO POPMUPYET Y HUX TPOPECCHOHATBEHOE MBIIIJICHHUE 32 CYET
cCHUCTeMaTHU3allud M BBIIEJIEHUS HaumOolee 3HAUYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB COJAEP)KaHUS
oOy4yeHus. 3agaya MpernoiaBaTelis UCI0Jb30BaTh Takue (POPMBI HATJISIIHOCTH, KOTOPBIE HA TOJIBKO
JONOJIHSAIOT CJIOBECHYK0 MH(OpMaIUIo, HO M CaMM SIBJISIFOTCA HOCUTEISIMM MH(POpMALMU (CXEMBI,
PHCYHKH, CIalJIbI-IPE3CHTALNH, U T.I.). DTOT BUJ JEKIUH JIyYIlle BCEr0 MCIOJIb30BaTh HA JTame
BBEJICHUS CTYACHTOB B HOBBIM pazfiesl, TeMy JUCLUILIUHBI.

- Jlexyus-6eceoa. Ilpeanonaraer HENOCPEACTBEHHBIN KOHTAKT MPENOAABATENS C ayAUTOPHUEH.
[IpenmymiecTBo JieKuMu-Oecenbl COCTOMT B TOM, YTO OHa IIO3BOJIAET IpUBJIEKaTb BHUMAaHHE
CTY/ICHTOB K HamOoJjiee Ba)KHBIM BOIPOCAM TEMBI, ONPEACIATh COACPIKaHUE M TEMI H3JI0KECHUS
y4eOHOro MaTepualia ¢ yueToM 0COOEHHOCTEH CTYICHTOB.

- IIpobnemnas nexyus. B xome mpoOIIEMHOW JICKIIMW 3HAHUS BBOMATCS KaK «HEH3BECTHOEY,
KOTOpPO€ HEOOXOJUMO «OTKpBITh». [IpobnemHas neKkuus HauuHAeTcs ¢ BOIPOCOB, C IOCTaHOBKHU
poOIEMBI, KOTOPYIO B X0J1€ U3JI0KEHHUSI MaTepraia Heo0xoaumMo pemnTh. [Ipu 3ToM BeIgBUTaeMast
npobjemMa He UMEeeT OJHOTHUIIHOTO PELIeHUs, TOTOBOM cxeMbl HeT. JIaHHBIM THUN JEKIUH CTPOUTCS
TaKUM 00pa3oM, YTO JEATEILHOCTh CTYJEHTA TI0 €€ TI0 €€ YCBOCHHUIO MPUOIIKASTCS K TTOMCKOBOM,
UCCIIEI0BATENbCKON. B X0/1€ IeKny NpouCcXOoaUT AUANIOr MIPernoiaBaTelis U CTYICHTOB.
WuauBuayanbHble MPOOJIEMHBIC 33JaHUs, CBS3aHHBIE C TIOMCKOM M aHAJIM30M TOJXY4YEeHHOU
uHpopManuu 1 GopMyJIMpPOBaHHEM BBIBOJIOB U TOTOBOI'O pEILIEHUs], KOTOpoe (OPpMYITUPYETCs B BUAE
rOTOBOTO pedepara.

- IIpakmuyeckue 3anamus — 3TO 3aHATHE, IPOBOJUMOE I0J] PyKOBOACTBOM IPENOAABATENs B
yueOHOM ayAUTOpUH, HAIIPABJIEHHOE HA YIIy0JeHNEe HAYYHO-TEOPETUUECKUX 3HAaHUN U OBJIAJICHHE
OIpeJIeIECHHbIMU  METOJJaMHM CaMOCTOSTEJIbHOM pPaboThl, KOTOpoe (OPMHUPYET MNpPaKTHUECKUE
YMEHHUSI.

- Konnokeuymsi — BUJ| yUeOHOTO 3aHATHSA, MPOBOAUMOIO C II€JbI0 MPOBEPKU M OLICHUBAHUS
3HaHW# y4amuxcsa. KoTOKBHYM MOXKET MpOBOAUTHCS B (opMe HHIMBUAYaTbHON Oecems
IIPEero/iaBaTessi Co CTYIEHTOM MIIM KaK MacCOBBIi onpoc. B xo/ie rpynmnoBoro o0Ccyx1eHus CTy1€HThI
y4darcsl BBICKa3bIBaTh CBOIO TOUKY 3PEHHUS 10 OMNPEIEIEHHOMY BOIPOCY, 3allUIIATh CBOE MHEHHUE,
NPUMEHSS 3HAaHUs, MOJyYEHHbIE Ha 3aHATUAX MO MpeAMeTy. B Xole KOIOKBHyMa MOTYT TaKXe
MIPOBEPATHCS MUCbMEHHBIE PaOOTHI CTY/IEHTOB.

- Camocmoamenvnas paboma cmyoenmos (cM. 1.4.4).

- Hucmanyuonnvle obpaszosamenvruvle mexronocuu. 1101 TucTaHIIMOHHBIMUA 00pa30BaTeIbHBIMU
TEXHOJIOTUSIMH TIOHUMAIOTCS 00pa3oBaTeibHbIE TEXHOJOTHH, pealu3yeMble B OCHOBHOM C
NpUMEHEHHEM HH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTeid. [Ipm OCBOCHMM AMCUIUIUINHBI
«broxumus MeMOpaH» UCIOIB3YIOTCS CIEAYIOIINE TEXHOIOTHHU:

= KeiicoBas TexHOJOTUs — (hopMa TUCTAHIIMOHHOTO O0yUYEeHHs, OCHOBaHHAs Ha IIPEI0CTaBICHUU
o0yyaromuMmcs MHQOPMALMOHHBIX 00pa30BaTENIbHBIX PECYpPCOB B BHJIE CHELUATU3HMPOBAHHBIX
HaOOpOB y4eOHO-METOJIUYECKUX KOMILJIEKCOB C HCIOJB30BaHHMEM pa3IMYHBIX BHJIOB HOCUTENIEH
uHpopmanuu (KeHcoB);

" WHTEPHET-TEXHOJIOTHS — CIIOCO0 ITUCTAHIIMOHHOW Tepeaadu nH(popManuu, OCHOBAaHHBIN Ha
UCMOJIb30BAHUU TJIO0ANBHBIX W JIOKAJBHBIX KOMIIBIOTEPHBIX ceTell i obecredeHus: JocTymna
oOyuaromuxcst K HH(OpPMalMOHHBIM 00pa3oBaTeNbHBIM pecypcaM M g (OpMHUpPOBaHUS
COBOKYITHOCTU METOJMYECKUX, OPTraHU3AI[MOHHBIX, TEXHUYECKMX M MPOTPAMMHBIX CPEJCTB
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pean3aliy ¥ yIpaBIeHUs yIeOHbIM IPOIIECCOM HE3aBUCHMO OT MECTa HAaX03KICHHS €r0 CYOBhEKTOB.
Hcnone3yercst O6pasoBaTenbHbiii mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIA
OrneHouHbIe CPEeCTBA JUIsl BXOJAHOTO KOHTPOJIA (B BUJE YCTHOTO ()POHTAIBHOIO ONpOca WU

TCCTOB C 3aKPbITBIMH UJIN OTKPBITBIMH BOHpOC&MI/I).

OneHouyHble MaTepHalibl TEKYIIEro KOHTpoisi (opmupyroTcss B coorBerctBuu ¢ JIHA
YHUBEpCUTETA
B pamkax nucuuruivbbel «bruoxumus MeMOpaH» HCHOJIb3YIOTCS cliefyronue HOopMbl TEKYIIEro

KOHTPOJIS!
- YCTHBIH OIpOC;
- MUCbMEHHas paboTa;
- KOJUIOKBUYM;
- TECT;
- pedepat/moxnan;
- KOHTPOJIb CAMOCTOSITEITLHON PaOOTHI.
@DOHJ OLIEHOYHBIX CPEJICTB BKIIOYACT:
- (hoH TECTOBBIX 3aaHMIA 110 TUCITUTUIHHE,
- TeMaTUKa U MaTepuabl 3aJjaHui,
- TEMaTUKa U BOMPOCHI K KOJUIOKBHYMaM,
- IepeyueHb TeM pedepaToB/I0KIaI0B,
- BOIIPOCHI 1 caMocTosATenbHoro n3yuenus (CPC)
- BOIIPOCHI U OMJIETHI [Tl SK3aMeHa,
- KPUTEPHH OIICHKH 3HAHUH CTY/ICHTOB.
HazHaueHne OIIEHOYHBIX CPEICTB: BBIABUTH chopmupoBaHHOCTh kommereHun IIK-1 (cm. .

).

JleMOHCTpPAUMOHHBbIC BADMAHTHI TECTOB VISl TEKYLIEr0 KOHTPOJIsI
Pazoen 5. Memopannvie namonozuu
IIpumepnoe mecmogoe 3adanue
Bribepute npaBUiIbHBIE OTBETHI:
1. Hazoeume anmuoxcudanmmuvie hpepmenmul:
a) Kartajasa;
0) cynepokcukaranasa;
B) MUpyBaTKMHA3a.
2. Dppexmur upezmepnoii axmusayuu CP u [1OJI:
a) MHrHOMpPOBaHUE aAKTHBHOCTH MEMOpaHHBIX (oconmmnas;
0) CHI)KEHHUE TIPOHUIIAEMOCTH MEMOPAHBI ISl HIOHOB;
B) GOpPMHUPOBaHHE «KJIACTEPOBY B KIIETOYHOU MeMOpaHe.
3. AkmugHble popmbl KucI0poOa, NpuodsAwUe K Anonmo3sy, CHOCOOHbBL:
a) MHaKTUBUPOBaTh cuHTE3 ATD;
0) ocTaHaBIMBAThH MPOXOXKICHUE TIINKOJIN3a;
B) aKTMBHUPOBAaTh CUHTE3 THAPOIA3.
4. Ilamonoeus enadkozo IIIP svipasicaemcs:
a) HapyIIeHUEM CHHTE3a MEeMOPaHHbIX JIUIIHJIOB;
0) HapyIIeHUEM CHHTEe3a MeMOpaHHBIX OEITKOB;
B) HapyLIEHUEM JE€3HMHTOKCHKAIIMOHHBIX IPOLIECCOB KIICTKH.

Tembl pedepaToB / 10KJIaT0B
1. [IpuHUMOBI peryIsauuu MEMOpPAaHHBIX OEKOB
2.  XoJecTepuH Kak peryisiTop MeMOpaHHBIX (pepMEeHTOB
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Bo3spacTHbie n3MeHeHUs KJIETOYHBIX MEMOpaH

Perymsimus paboThl HOHHBIX KaHAJIOB

JlencunenTuapl ¥ IPUHIUI UX ACHCTBHSI HA TPUMEPE BATMHOMHUITHA
Paznuynble TUnb KaHanohopMepoB U HOHO(OPOB

Ponb rimyramaTHBIX perenTopoB

DK301IUTO3

Hccnenoanue Gpa3zoBOro cOCTOSHUS MEMOPAHHBIX JIUITHIOB

0. Meronbl XapaKTEepUCTUKA MUKPOBSI3KOCTU OUCIION

11. PeHTreHOCTPYKTYpHBIN aHAJIU3, €0 MPUMEHEHHE B 00JIACTH U3YYCHUS MEMOpaH
12. Hanockonusi UHAYIIUPOBAHHO-UCTOIIEHHOTO U3Iy4YEeHHUS

13. VMMYyHHO3JIEKTPOHHAS MUKPOCKOIHS C UCTIOIH30BAHUEM MEUCHBIX aHTHTEI
14. MuKpOCKONHs CHIKEHHUS CTUMYIHPOBaHHOM smuccuu (auria. SED)

15. Meroxa IEHCUTOMETPHH B OTPAKCHHOM CBETE B H3yUYEeHUU MeMOpaH.

16. IIpoucxoxaeHue MeMOpaH.

RO ~NOGOR~W

IIpumepHbIe KOHTPOJIbHBIE BONPOCHI AJIsl YCTHOTO ONpOca’

Pazoen 3. Xumuueckuii cocmag: memopanHvie 0eaKu U TURUOBL
Tema Membparnwiii bucoi

1. Kakyto posib BBIIOJHSAIOT MEMOpPaHBbI B )KHBOM MUPE U 3BOJIIOLMN?

2. Kak ncronp3yercst KIETKOH acCHMMETpHsi MEMOpaHHOTO OUCITOs?

3. HazoBute ¢akTopbl, HM3MEHSIOIIME MHUKPOBI3KOCTh MeMOpaH. Kak oOHM yudacTByOT B
PETYISINH KIETOYHBIX (QYHKIINN?

[Touemy HaTpuii U KanbLUUil BBIOpaHbI MPUPOION KaK CUTHAIbHbBIE HOHBI?

KakoBbl mpuHIUTIBI TpaHC(HOPMAITUHN SHEPTHH B MOJICKYJISIPHBIX MALTHAX ?

JBoiictBeHHas poiab ADK B kinerkax

OxapakTepu3yiTe MEXaHU3MbI CTAOUIN3ALMU MEMOPAHHBIX CTPYKTYP >KUBOM KIIETKH.

No ok~

[Ipumepbl BONPOCOB /1Jisl MOATOTOBKH K KOJJIOKBUYMY
Pazoen 2. Memoowt uccnedosanus memopau
Brigenenue u pa3aenenue memOpaH.
Brienenue, ouncTka U aHAIH3 MEMOpPaHHBIX OCJIKOB.
JlerepreHTsl.
Brigenenue, ppakiimOHUPOBAHUS U OYUCTKH JIUITHIOB.
MeTob1 U3ydeHHs TMHAMUKA MEMOPaH.
3ammra pedepaToB (IOKJIAI + MPE3EHTAIHS) 10 TeMaM, yYKa3aHHBIM B Tabmule 4.2.

oakrwdE

Pazoen 3. Xumuueckuii cocmag: memopanHvie 0eaKu u TUnuUObl

Tema Membpannvle Tunuodbl: OCHOBHbBIE MUNBL TUNUOOS, UX PUUKO-XUMUYECKUE XAPAKMEPUCMUKY,
GdyHrkyuu

®ochonunuet: runepodochonunuapl U chUHropocHOITUIUABI.

OcoOenHbIe (hochomunuabsl MEMOpaH: MIa3MallOT€Hbl, TUOJIbHBIE (pochonunuas! U Ip.
['mukonunuasl: nepedpo3uibl, Cynb(aTuabl U TAHIVINO3U/IbI, UX CTPOCHUE U (DYHKIIUH.
XonecTeprH, CTPOCHHUE U 3HAYCHHUE.

MemOpaHHBI€ JTUIUIBI, YIaCTBYIOIIME B IEpeaaye CUTHAJIOB.

buocunTes u TpaHCOPT MEMOpPAHHBIX JIMIKJOB: MECTO CHHTE€3a MEMOpPAHHBIX JIUIUIOB,
UCTOYHUKU >KUPHBIX KHUCIIOT, MEXaHU3Mbl TpaHcropTa (PochOoIUMUIOB U XOJECTEpHHA K
MECTY BCTPANBAHUA.

7. Poib TMIIONIPOTENMHOB U JUMUANIEPEHOCIINX OCIKOB.

ok wnE

Ilpumepnuvie 3a0anus u 60nPocvl 01a NOO20MOBKU K KOHMPOAbHOU padome no meme
«Memoowl uccnedosanus memopau»
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1. YUro takoe Ounemibl? Kakum 00pa3oM OHU HCTIONB3YIOTCS Uil U3y4eHHsI MeMOpaH?
2. CTpykTypa Kakux COCIMHEHHH mpejcTaBieHa Ha puc. 1? Kakywo nmHpopManmuio o MeMOpaHax
MO>KHO MOJIYYUTh, IPUMEHSS UX B UCCIICTOBAHMSIX ?

IMA

S OO

Puc.1. CtpykTypa HEKOTOPBIX BELIECTB, IPUMEHSIEMBIX IPU U3YUYEHUU UCKYCCTBEHHBIX U
HOPUPOJHBIX MEMOpaH

Kpome Toro, mpeaycMoTpeHO pelieHue 3ajad 1o Temam 1-7, BKIIIo4Yash CUTYallMOHHBIE,
KOTOpBIE OLIECHUBAIOTCS 1O 5-0aIbHOM cucTeMe.
ITIpumep 3agaun:
Pa3znesn 1. buosiornyeckue MeMOpaHbl KaK YHMBepCaJIbHble CTPYKTYPHO-(PyHKIMOHAJIbHBIE
00pa30BaHuA )KUBBIX CHCTEM
Tema 1. Ucmopus uzyuenus memopan (3aa4u MOTYT BKJIIOUATHCS B KOHTPOJIBHYIO paboTy)
. IlycTh ¢ 01HO# CTOPOHBI MOTYIIPOHUIIAEMOI MEMOpPaHHI (ITprUMeM e€ 3a CTOPOHY 1) MPUCYTCTBYIOT
3apsKEHHbIE MAKPOMOJIEKYJIbI, KOHIIEHTpaIHs KOTOpbIX paBHa 10 MKM, a cpeaHuii 3apsii COCTaBIIsIET
+9,9. Makpomoiekysibl HaxomaTcs B BogaHoM pactBope NaCl. Oka3zanock, 4To ¢ ApYyroi CTOPOHBI
MeMOpanbl conepxkanue Na* pasusercs 10 MxM, a Cl — 50 MkM. COOTBETCTBYIOT JIU STH 3HAUECHHUS
VMOHHBIX KOHIIGHTpAlMii TeM, KOTOpbIe IOJKHBI HAOMIOJAThCS B CHUCTEME, HaxoIAlIeiics B
TEpMOIMHAMHYECKOM DPABHOBECHM OTHOCHTENbHO pachpeneinenus uonos Na* m Cl mo pasubie
CTOPOHBI MeMOpaHbI?

Oyenounvie cpedcmea Onsi MeKywe20 KOHmMpOJs TO JaHHOW TUCHUIUIMHE TOJPOOHO

npuBeieHbl B buoxumuu memOpas [Tekcet]: yued mocodue / O. B. Myzanesckas. — Mpkyrck: M3a-Bo
nry, 2018. - 191c.

dopma NpoMEKYTOUHOM aTTecTaluu - Ik3amen. Cucrema oneHok: natudamwibHast. OC sToro
TUIA JIOJKHBI BBISBJIATH CTETIEHb OCBOCHUS TEOPETUUYECKUX 3HAHHMM Kak 0a3y /uid (hOpMUpPOBaHMS
KOMIIETCHIIMI, YMEHHUSI HMX TPUMEHSITh B CHUTYyalHsIX, MOJEIUPYIOIUX MPOo(ecCHOHATBHYIO
JesTeNbHOCTD, a Takxke chopMmupoBaHHocTh komnereHuu IK-1, 3assnennoit B . |11.

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY
. [IpoucxoxaeHue MmeMOpaH.
. DBOJIIOLIUSA TIPE/ICTaBIEHUI 0 MeMOpaHax.
. buonornueckne MeMOpaHbl, X CTPOCHHE.
. OyHKIIMM MeMOpaH.
Omnwucanue XKUAKOKPUCTATITHIESCKON MO/IETH OpTraHu3alliid MEMOpaH.
. Ponib MeMOpaH B 3BOJTIOLINY SKHUBOTO.
. OcHoBHbIe Pochoaunuibl MEMOPaH, UX CTPOEHUE U PYHKIINU.
. Knaccugukamus 6enkoB MmeMOpaH no GyHKIHSM.
. YKI1aJiKka KOMITOHEHTOB CTPYKTYPBI B MEMOpaHe.
10. CtpykTypa TUIHIHOTO OUCIIOS.
11. CBoiicTBa OHCIIOS JIUITUIOB.
12. Jlunna-6enkoBbie B3aUMOICHUCTBUSA, (ha30BbIe TEPEXO/IbI.
13. PadroBas ctpykrypa MmemMOpaH.
14. buonoruueckoe 3HaYeHHE OEITKOBBIX ACCOIUATOB B MEMOpaHE.
15. [IpoTonABMKYILIas cuila, €€ poJib B TPAHCIIOPTHBIX IMTpolieccax

© 0O UlhWN —
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
25.
26.

TpaHcopT HU3KOMOJIEKYJIIPHBIX METa0OJUTOB (YTIICBO0B, aMUHOKHUCIIOT)

Beinenenue u pasnenenne MeMOpaH.

MeTobl U3y4eHus: AMHAMUKH MEMOpaH.

buorenes membpaH.

bucnoitnple munuHbIe MEMOpPAHBL, MX TOJTYYEHUE.
ITaTonorun MmeMOpaHHBIX OpraHesul.

Jlumu sl MeMOpaH, UX poJlb.

benku memOpaH.

['muKOMUIHIBL, UX POJIE B MEMOpaHaXx.

['mukonpoTenHbl U NPOTEOTTIMKaHbI MEMOpaH, UX QYHKIIUH.

XoJecTepuH, ero 3Ha4cHue.
docdonunubl, KaccupuKaiys, CTpoeHUEe U QYHKIIUH.

PaspaGoruuxm:

_ = _  Crapmui npenonasarens O. B. My3aneBckas
(rmoarmce)

[Iporpamma cocraBieHa B coorBeTcTBuH ¢ TpeboBanusmu OI'OC BO no HanpaBiieHHIO
noarotoBku 06.03.01 «buosiorus» u 31EeKTUBHOMY MOAYIIO «buOXUMUS».

IpaMMa paccMOTpeHa Ha 3acelJaHuH Kadeapbl OMOXHMHH, MOJEKYJISPHOH OHOJIOrHH H
(HAUMCHOBAHHC)
202 1,
-
rokon Ne ¥ 3as. kadeapoit O

acmosiiyast npoepamma He Moolcem 0bimb 60CNPOU3ECOCHA HU 6 KAaKou ¢hopme 0Oe3

IMENLHO20 NUCOMEHHO20 PA3PEeULeHUs Kagheopbl-papabomyuxka npozpammoi.



