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Hean: dopmupoBaHue y CTyIEHTOB 3HAaHUKW O OHMOXMMHH MEMOpPAHHBIX IPOIIECCOB,
CTPYKTYpe, (YHKIMOHMPOBAHUM M PA3HOOOPa3HM OHMOJIOTMYECKUX MEMOpaH M CIIOCOOHOCTH
UCTIOJIB30BaTh MOYYCHHBIC 3HAHHS [Tl PEIICHUS IPOPECCHOHATIBHBIX 3a/1ay.

3apaum:

- chopmHpoBaTh 3HaHKHE 00 OCHOBHBIX ACIIEKTAaX CTPOCHUS U (PYHKIMOHHPOBAHUS OHOMEMOpaH;

- MO3HAKOMHUTH CTYACHTOB C COBPEMEHHBIMH ITPEJICTABICHUSIMH O MOJICKYJIaX, BXOJSIIUX B COCTaB
MeMOpaH U IPUMEMOPaHHBIX CIOEB, C MOACISIMH OpraHU3alMi MEMOpaH;

- OCBOHUTh TEOPETHYECKUE OCHOBBI OHOXMMHYECKHUX METOJOB WCCIEAOBaHMSI MeEMOpaH H
MEMOpaHHBIX IPOLIECCOB;

- chopMHpOBaTh 00LIEe MPEACTaBICHHE 00 OCHOBHBIX MEXaHM3MaX HAPYILCHUS JIUITHIHOTO OUCIIOS
IIPH MTAaTOJOTUSIX.

- IIO3HAKOMHTh C BO3MOXKHOCTBIO HCIIOJB30BaHUS MeMOpaH B OHOJOTHH, OHWOTEXHOJIOTHH,
MeIUIUHE U APYTHX cdepax.

1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOnas nuctuiuinaa b1.B.6 «buoxumus memOpan» OTHOCHUTCA K 4acT, GopMUpyeMOoit
YYaCTHUKaMU 00pa30BaTEIbHBIX OTHOIIICHUH.

2.2. Inst u3y4yeHusl JaHHOW y4yeOHOW JAMCUUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHHS U HaBBIKH,
dbopMupyeMble  TPEAIICCTBYIONUMHU  guciuruinHamu: «OOmias  Owonorusi», «OOmas u
HeopraHuyeckas Xumus», «Opranuueckas xumus», «buoxumusy, «luronorus», «MonexkynspHas
ouosorusy, « PU3NKO-XUMUYECKUE METObI B OMOIOTHNY, « DU3HOIOTHS PACTCHUI.

2.3. Ilepeyenp MOCHEMYIOMMX y4E€OHBIX NUCHUUIUIMH, JUIS KOTOPHIX HEOOXOIUMBI 3HAHMS,
YMEHUS © HaBBIKH, (QopMupyemble JaHHOH y4eOHOH mucuurumHoOi:  «buodusukay,
«buoxumudecke METOIbI HCCIeI0BaHU», « BONBIION MPaKTUKyM MO OHOXuUMHMY, «brocuctemMsl u
3arpsi3HEHUs», «MUKpPORJIEMEHTO3bl W BUTAMHUHHAs HEIOCTATOYHOCTH», TMPOU3BOJICTBECHHAS
MPAKTUKA U MPOPUIBHBIX JUCIHUILTNH.

111/ TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS JUCLHUIIJINHBI
[Ipouiecc ocBoeHus: MUCHUIUIMHBI HampaBieH Ha (opmupoBanue kommnereHuuu IIK-1 B
cootBerctBUM ¢ ®I'OC BO m OIl BO no nanHomy HanpasieHuto noxarorosku 06.03.01
«buonorus», npodguie «bruoxuMus»:
IIK-1: crocobeH NmpHUMEHSATh Ha MPAKTUKE TEOPETUYECKHE OCHOBBI M 0a30BbIE METOMbI
OMOJOTMYECKOH XHMHH, T€HETUKU, MOJIEKYJISIpHOU OHOJIOTHH, (PU3HOJOTUM U OUOTEXHOJOTUH
pacTeHH.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB oﬁyqe}mﬂ o AMCHMIIJIMHE, COOTHECCCHHBIX C
HHIAUKATOPAMHU JOCTUKCHUA KOMIIeTeHIInii

Komnerenuus HNuaukaropsl Pe3yabTarhl 00yyeHust
KOMIIEeTEHI M
I1K-1 UK k11 3HaTh: OCHOBHBIC IPHHIMIBI OPraHU3aIuu
CrniocobGen 3Haer TeopeTudeckue | MeMOpaH, (YHKIMH MeMOpaH, O0COGCHHOCTH
NPUMEHATH HA TNPAKTHKE | OCHOBEI  OMOIOTHYECKOH | MOJIEKYISPHOTO COCTaBA M CTPOCHHUS MeMOpaH;
TEOPETHUYECKHE OCHOBBI W | XHUMHH, TEHETUKH, TCOPCTUYCCKHUEC OCHOBBI 0a30BBIX METOJ0B
6a30BbIe METOIBI | MOMeKyIspHOH 6uosormy, | 1CCICA0BAHNA MEMODaH.
o VMeTh: HCHONIB30BaTh KOHKPCTHBIC JTaHHBIC
OMOJIOTHYECKOH  XUMHH, | OMOTEXHOJIOTHH U o
o o CTPOCHU BHCITHCH MeM6paHLI JIIA
TEeHETUKH, MOJIEKYJISIPHOW | QU3MOIIOTUN  PACTEHUH, XAPAKTEPHCTHKY (hyHKIHOHATBHOTO COCTOAHMS
O6uonoruu, GuznoNoruu U | 6a30BBIX METONIOB | yjeriy; MpPUMEHATH 3HAHHS O GHOXHMHUH
OMOTEXHOJIOTMH PACTCHUN. | UCCIICTOBAaHUM. MeMOpaH B IOC/IEAYIOMIHX AUCLHILIAHAX.
BJ'Ia}_ICTBI OpeaACTABJICHUEM O POJIN MCM6paHHLIX
CTPYKTYp B  mpoleccax  TpaHchopmaiuu
OHCpIMU B KJICTKEC ©U Jp., O Ouorenese u




BOBJICYCHHH KJICTOYHBIX MCM6paH B pPAa3BUTHUC
HEKOTOPKBIX l'[aTOHOI‘PIfI; npueMaMm METOIOB,
HCIOJIb3YCMBIX B MCM6paHOJIOFI/II/I.

WKk 1.2

YMmeer MPUMEHSITh
OMOXHUMHUYECKHE u
MOJIEKYJISIPHO-
OHMOJIOTHYECKHE  METOMbI
HCCIIEI0BaHUN s
U3YYCHHUS OMOJOTUYECKHIX
00BEKTOB.

3HaTh: METOMABI BBIJCICHUS U  Pa3JCICHUS
MeMOpaH, MeTOABl HW3yYeHUs AWHAMUKH
MeMOpaH, METOJIBI MOZCITHPOBAHUS u

MOJIyYCHUS] UICKYCCTBEHHBIX MEMOPaH.
YMeTh:  OpUMEHUTh  OUOXMMHUYECKHE  H
MOJICKYJISIPHO-OMONIOTUECKHE ~ METONbI  JUISt
M3Y4eHUS Pa3sHOOOpa3HBIX MEMOpaH.
Bnagers: mpencraBieHneM O BbIOOpE MeTOna
WCCIIC/IOBAHUST B 3aBHCHMOCTH OT 33J1ayH,
00BeKTa M dTana u3ydeHus MeMOpaH.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHUILIMHBI COCTABJIfAET 3 3a4eTHBIX euHNIbI, 108 yacoB, B ToMm uncJe (.7 3aueTHasi eTHHUIA, 26 YacOB HA DK3aMeH.

W3 HUX peann3yercs C UCMOIb30BAHUEM JICKTPOHHOTO O0YUEHUS U JUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTUH _25 dac.
W3 Hux 4acoB — IIpaKTU4ecKas OAr0TOBKa
DopMa NPOMEKYTOUYHON ATTECTALMH: DK3aMEH.

4.1 Couepmafme AUCHUIIJIMHBI, CTPYKTYPHUPOBaAHHO€ II0 TéMaM, ¢ YKa3aHHEM BHI0B y‘leﬁHLIX 3aHSATHII M OTBEJEHHOr0 HAa HHUX
KOJIN4YeCTBaA aKaJeMHUYECCKUX YaCoB

Ne Pa3nen nucuuminHbl/ TEMA Buasl yueOHOIt paboTEI dopMa TEKVYILErO
= y p > P y
n/H 9 | BKIIOYAs CAaMOCTOSTEIbHYIO paboTy 00y4aromuxcs, | KOHTPOJIsI
= E. MPaKTUYECKYIO MOJATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
22 (B "acax) dopma
o g IPOMEsKYTOUHOi
52, KonrakTtHas pabota npemnogaBaress ¢ =
= o 2 aTTrecTanuu
=) o0y4JarImuMucs =
2 2w < (Mo cemecTpam)
= & =
Q = "«
el « = 3 = s
3} g ; E Jlexknus | Cemunap/ KouncynbTamus 58
g = == IpakTuueckoe, e s
423 3 5o § JlaGopaTopHoe C% -
®
e = = 3aHsiTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Pa3nen 1. bronorndeckne MeMOpaHbl Kak VCTHBIH onpoc
YHUBEPCAIBHBIE CTPYKTYPHO-(YHKIIMOHAILHbIE 6 11 6 4 - 1 (xoHTp. paboTa)
00pa30BaHUsl KHUBBIX CUCTEM
2 Paznen 2. Komnoksuywm,
MeTo1bl MCCIIe0BaHks MEMOpaH 6 | 13 6 6 - 1 HORIAA,
KOHTpOJIbHAsA paboTa
(Tecr)
3 Paznen 3. Tect (KOHTpOIBHAS
XUMHYECKHIA COCTaB: MEMOpaHHbBIE OCIIKH U 6| 29 16 12 - 1 pabota), ycTHbIi ompoc,
JIATIHIBI KOJLIOKBUYM
4 Paznen 4. Pedepar, nokmas
! 6| 12 2 8 . 2
Pa3noobpazue memOpan
5 Paznen S. Joxnan, TecT (YCTHBIH
6 5 2 2 - 1 ompoc)
MeMOpaHHBIC TATOJIOTUN p
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4.2 Il;1aH BHeayIMTOPHOM CaAMOCTOAATEIbLHONH Pad0ThI 00y4arOIMXCS 110 JMCHHUILIMHE

Cemectp

Haszpanue paznena, TeMbl

CamocTosiTeIpHas pa60Ta O6y‘IaIOIIII/IXC$I

Bun camocrostensHON paboThI

Cpoxn
BBINOJTHEHHS

TpynoeMKocTh
(uac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOIUYECKOE
obecrieueHue
CaMOCTOSATCIBLHOM
paboThI

Pa3pea 1. buonornueckue
MeMOpaHbI KaK
YHUBEpCaJIbHbIC
CTPYKTYPHO-
(bYHKIIMOHAIbHBIE
00pa30BaHHMs KUBBIX
cHCTeM

N3yueHne TeopeTuuecKoro Marepuaia o CiIeayruemy
BOIPOCY, UCIIOJIB3Ys yUeOHYIO TUTEpATypy U HAyYHbIE
crateu: «IIpoucxoxxnenne memMOpan».

CocrapneHue MaaHa-KOHCIEKTa 110 JaHHOMY BOIIPOCY.
[ToaroroBka Kk yCTHOMY OMpOCY.

1w

YcerHbli onipoc
(xOHTP.
pabota)

Mys3sanesckas O. B.
Buoxumust MeMOpaH :
yueb nocodue / O. B.
My3aneBckas. —
UpxkyTtck: U3n-Bo UT'Y,
2018. - 191c.

Yenmnos 10.C.
BBenenne B KIETOYHYIO
Omoornio6 yaed. ms
YHHB-TOB,
00ydJaroImuxcs mo
HaTpaBJICHUIO
buonorus u Guosor.
crert-1sim / 1O.C.
Yennos.- M.: AnbsHc,
2015.- 494 c.
Hukutun M. A.
[Ipoucxoxaenue
MeMOpaH U
MeMOpaHHOM
9HepreTukH («XuX»,
2013, Ne9).




CaMocTosiTeNIbHAS pPa00Ta 00YUYaOIIMXCS Y4eOHo-
0 METOJMYECKOE
Cemectp| Hassauue paszena, TeMbl y Cpokin | TpyToeMKOCTE| oo THOC obecrieyeHme
Bug camocTosTensHOR paboThI CpPEJICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON
paboTHI
[loBTOpEeHME cCHEeAyIOMIX BOMPOCOB M3 Kypca (HU3UKH, My3anesckas O. B.
OMOXHMUU: Buoxumus MmeMOpaH :
a) (hU3UKO-XUMUYECKHUE CBOIiCTBa 0eJKOB; 0) yueb nocobue / O. B.
U302JIEKTPUYECKAas TOYKA; B) OCHOBHBIE OITHYECKHE My3aHeBFKa”' -
MPUOOPBI, UCTIONB3YEeMbIe JUIT MHUKPOCKOITUPOBAHUS; T) XOJ 12/15) fg T_CKl'QI/IIzﬂ'BO ury,
Myde B CBETOBOM W  DJIGKTPOHHOM  MHKPOCKOIIAX; TTpHHIANEL 1 MeTOMH!
MOCTPOCHUE U300paXKeHUS; BUJIBI 3JIEKTPOHHOM GHOXVMAN I
MUKPOCKOITUH; 1) METOJT 3aMOPaKUBAHUSI—CKAJIBIBAHHS; MOJIEKYAPHOIH
e) BO3MOKHOCTH KOH(OKAJIbHOM CKaHUPYIOIEeH GHOJIOr MU
MUKPOCKOITUH. [anexTponHSBI pecypcel]:
Hamucanme pedepara/noknaga mo OJHOW W3 CIEAYIONINX 2-e w3n. (an.) / K.
Pasgen 2. ;?M: y'ﬁ‘fogll; Iﬁ:\; ?]zgmp'
‘pancmuccuontas 9NEeKMPOHHAS MUKPOCKONUS 8 D - -1a0.
6 11\\4/1661;21:)1:; UCCIENOBAHNS wcenedosanuss: Guomembpan 1-3 1 1 Komnoksuym, iHlilHI/II/I, 2015. - 85; EC
Memoo paduoaxmusHou uHOUKayuu no?ggg,;’em « A;g;leonyna.
Dnyopecyenmmuast CNeKmpOCKOnus, CKAHUPYIOWast paGota)  |@eodanos A. B.
Kanopumempus — 00CMOUHCMEA U O2PAHUYEHUs CriekTpasHas
Membpannas umdicenepust, NpUMeHsIeMdas 6 UCCLe008aAHUSX nasepHas
Mmemopar u op. CKaHUPYOIIAs
[ToaroroBka K KOHTPOJILHOU paboTe (TecTy).. KOH(OKaTbHAS
MUKPOCKOIIHA B
OUOJOTHYECKUX

I/ICCJ‘IG,I[OBaHI/IiIX/ A. B.
®eopanoB // Ycmexu
OHOJIOTHYECKON XMMHH.
— 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

CaMocTosiTeNIbHAS pPa00Ta 00YUYaOIIMXCS Y4eOHo-
METOAMYECKOE
OneHouyHoe
Cemectp| Hassauue paszena, TeMbl y Cpoku | TpynoemMKkocTh obecrieyeHme
Bug camocTosTensHOR paboThI CPEICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON
paboTHI
W3yueHnne TeopeTHdecKkoro Marepuaga IO  CIEAYIOIIUM Knetku o Jlbtonny
BOIIPOCAM: >KMPOPACTBOPUMBIC BHUTAMUHBI, UX CTPOCHHUC U [Texer] : yueGHuk /
¢bynkimun B 6momemOpanax (Butamuubl A, JI, K, E u F) u pen.: JI. Kaccumepuc,
MOHODOPBL. 1]?{ P. Jlunramma, /.
OIIIIep ; TIEP. C aHTII.
IIucemennas pabota: cocraBimeHne Tadmun «OCHOBHBIC JIOTIICP  TICP. € aHTT
. B. ®ununnosuya. -
KJIaCCHI TOJISIPHBIX JIMITUI0B MeMOpaH» U «Bubl TpaHcopTa 2
5 -€ U31., UCTIP. U JOI. —
BEILCCTB 1Cpes MEM 133Hy». M.: JIab. 3Hanwmii, 2018.
Bemonnenue 3aganuit 5-8 Ha ctp. 181 (My3anesckas O. B. - 1059 c.
buoxumus memOpan [Tekct]: ydueO mocoowe / O. IIK-1B. Mysanesckas O. B.
My3sanesckas. — Upkytck: U3n-so UT'Y, 2018). Broxumus Mmembpan
CO6op nHpOpPMALIHIO O POIU MPOTEOTINKAHOB B MEMOpaHax. [Texct]: yue6 mocobue /
IloaroroBka Kk KOHTPOJIBHOH padoTe. Komnoksuym |O. B. Mysanesckasi. —
Pa?»l[eﬂ 3. TEeCT (](()HTp_ Upkyrtck: Uzn-so UT'Y,
XHWMHUYECKUN COCTaB: 2018. - 191c.
6 3-5u 1 padora),

MeMOpaHHBIC OETTKU U
JIMITUIBI

YCTHBIH OIpOC

Yenmos 1O. C.
BBenenne B KJI€TOYHYIO
OHMOJIOTHIO [TEeKCT]:
y4e0. Uil YHUB-TOB,
00yJaromuxcs Mo
HaIpaBJICHUIO
Buonorus u 6uosnor.
cren-tsm / 1O. C.
Yennos. - M.: AnbsHc,
2015. - 494 c.

Kowmos B. I1. buoxumus
: yueb. mis By3oB / B.
II. Komos, B. H.
IIIBemoBa. — M.
Apoda, 2008. — 638 c.




CaMocTosiTeNIbHAS pPa00Ta 00YUYaOIIMXCS Y4eOHo-
METOINYECKOe
Ouenounoe
Cemectp| Haspanue pasnena, TeMbl . Cpoxu  |TpynoeMKocTh obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON
paboTHI
H3zyueHre TeOpeTHUECKOTO MaTepralia 1o OJHON U3 TeM: Krnerxu mo JIbronty
ITazmamuueckas membpana apxeil u syoaxmepuil [rexcr] : yae6mux / pen.:
11 6 JI. Kaccumepuc, B. P.
JdzmanemMma epuooe . JIunranna, 1. [Tnonmep ;
Inazmamuueckasn memobpana pacmeHuil nep. ¢ anru. 1. B.
AHoepnas obonouxa DWIMNTOBHYA. - 2-€ U3,
BHewnss u 6HympeHHs MUMOXOHOPUATbHbIE MeMOPAaHbl ucnp. i gor. — M.: Jab.
M 3HaHui, 2018. - 1059 c.
p- . DyHKIMOHATIbHASL
Hammucanwne pedepara 1mo ogHOM U3 BBITIE YKa3aHHBIX TEM. MOP(OTIOTHS KIIETKH
[Toarororka jokiana mo TemMe pedepara ¢ mpe3cHTaIUCH. [Texcr]: yue6. mocobue
s cryaedtoB / 1. T
Hepsbun. — M. :
Vuusepcurer, 2005. — 317
C.
Komog B. I1. buoxumus
Pasnen 4. Pedepar, |[rekcr] : yue6. ays By30B /
6 3-7H 2 JOKJIaJT B. I1. Komog, B. H.

Paznoobpasue memOpan

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

UYennos 0. C. Beenenne
B KJIIETOYHYIO OHOJIOTHIO
[Tekct]: yueb. ans yHUB-
TOB, 00YYaIOIUXCSI IO
HarnpasyieHnto bruosorus n
6uoror. cneu-tsm / 0. C.
Yennos. - M.: AnbsHc,
2015.-49%4 ¢
Mys3anesckas O. B.
Bruoxumus memOpan
[Tekcet]: y4ueb mocobue /
O. B. My3aneBckas. —
Wpkyrck: U3n-so UT'Y,
2018.-191c

WMHTepHEeT —MCTOYHUKH.




Cemectp

Haszpanue paznena, TeMbl

CamocTosTeIpHas pa60Ta O6y‘IaIOIIII/IXC$I

Bug camocTosTensHOR paboThI

Cpoxku
BBITIOJTHCHUS

TpynoeMkocTs
(uac.)

OreHo4yHOE
CPEICTBO

VuebHo-
METOAUYECKOE
obecrieueHue
CaMOCTOSATEIIbHOMN
paboTHI

Pa3pea 5.
MeMOpaHHBIE ITaTOJIOTHH

N3yueHue TeopeTnyeckoro Marepuraia no OJHOM U3 TeM U
MOATOTOBKA HEOOJIBIIIOTO COOOIIEHUS C IPE3CHTAIUCH !
«eticmaue maxicenvix Memanios Ha MemMOoOpaHvl Kiemoxy,
«Kapomunouowi 6 3auume memobpany.

CocTtaBnenue Tpex BOIPOCOB IS AyJUTOPUH TI0 TEME
COOOIICHMUS.

7-8 H

Hoxnan, Tect
(ycrHbrit
orpoc)

Knetxu no JIstouny
[Tekcr] : yueOHuK /
pexn.: JI. Kaccumepuc,
B. P. Jlunramma, /1.
[Inonmnep ; nep. ¢ aHri.
. B. ®ununnosuya. -
2-e W311., UCTp. U JAOI. —
M.: JIa6. 3nanwmii, 2018.
- 1059 c.

Mys3anesckas O. B.
Buoxumust MemOpaH
[TexcT]: yued mocobue /
O. B. My3anesckasi. —
Wpxkytck: U3n-so UT'Y,
2018. - 191c.
[Ipowknna  E. H.
MounekynsipHas
Omomoruss :  cTpecc-
peaxuu KIICTKH
[TekcT]: yueb. mocobue
mis By3oB / E. H.
IIpomkuna, WM. H.
Hpanesa, A. A.
MockaneB. — M. :
Opaiit, 2018. — 101
C.

WNurepner-
HWCTOYHUKH.

OO0t 00beM CaMOCTOSTEIHLHOM PaOdOTHI IO TUCITUIUIMHE (Jac) — 6

N3 HUX 00bEM caMOCTOSTENbHOM padOThl € HCIONb30BAaHUEM JJIEKTPOHHOTO OOY4YeHHS U

JUCTAHIIMOHHBIX O6pa30BaTCJIBHBIX TEXHOJIOTHI — 3 yac







4.3 Cogepxanune yueOHOro MmaTepuaja

Pa3nen 1. buojsioruyeckue MeMOpaHbl KaK YHHBepPCAJbHbIe CTPYKTYPHO-(PYHKIIMOHAJIbHbIE
o0pa3oBaHusl KUBBIX cucTeM. OOIIME MPeICTaBICHUS 0 MEMOPAHHBIX CTPYKTypax KIIETKH, POJIU
MeMOpaH B XMBOM Mupe. buonornueckue ¢yHkiuu memOpaH. DBOJIOLUSA MPEICTaBICHUNA O
CTpoeHuU MeMOpaH. Moienu opranu3aiui MeMOpaH.

Pa3nen 2. Metoabl uccieqoBaHuss MeMOpaH. Brimenenue um pazaenenue memOpan. OreHka
YHCTOTHI MEMOpaHHBIX (pakiuii. AnpecHsle MeTkH. V3ydeHne QpyHKIMOHUPOBAHHS MEMOpPaHHBIX
0enkoB. JleTepreHThl — NPUHIMI JEHCTBHS, XapaKTepUCTHKA, Kiaccudukanus. Bnusnue BHemHen
Cpellbl Ha XapaKTEepPUCTHUUYECKUE KOHCTAHThI JETEPreHTOB. JJOCTOMHCTBA W HENOCTATKU HU3y4YCHUS
COJIIOOMIIM3UPOBAHHBIX MEMOPAHHBIX OEJIKOB.

Hccnenoanre (a30BOro COCTOSIHUS MEMOpPAaHHBIX JTHUMHAOB. METOAbl XapaKTEPUCTUKH
JUOUAHBIX KJIACTepOB, AHHYJSPHBIX JUIHAOB, MUKPOBS3KOCTH OuUCIOS. MeTolnbl H3y4YeHHS
TUHAMUKH MeMOpaH. Mukpockonusi. MemOpaHHasi WHXKEHEpUs, NMPUMEHseMasi B MCCIEAOBAHUSIX
MeMOpaH.

Mertoasl MOAENUPOBAHUSA W TOJYYCHHUS MCKYCCTBEHHbIX MeMOpaH. HckyccTBeHHBIE

MeMOpaHBbI, UX KIacCu(pUKanus. JIMOCOMBI Kak MpocTerIiasi MOIeb ISl U3y4eHus: OnomemMOpaH.
Tunsl aunocom. IIporeonunucomspl. JIMMOCOMBI KaK HOCHTENH JIeKapcTB. MOAENbHBIN 3HIOIUTO3
Ha sinocoMax. dutocomsl. KomnprorepHsle Mo1en MEMOpaH.
Paznen 3. XumMuueckuii cocrtaB: MeMOpaHHbIe JUNHAbI M OeJKH. MeMOpaHHBIC JIUIIHJIBL:
OCHOBHBIC THUIIBI JIUIUIOB, UX (DU3UKO-XUMUYECKHE XapaKTCPUCTUKU, QYHKIUH. DoCHOoIUImIb:
rnuuepodochonunuasl  u  chunropochonunuasl.  Ocobennsie  docoaunuabl  MeMOpaH:
TUTa3MaJIOTeHBI, JTUOJIbHBIE (Qochomumuabl u ap. [MHKOTUIUABL: 1epeOpo3uIbl, Cylb(aTuasl u
TaHTJINO3UIbI, UX cTpoeHue U (yHKiuu. Cteponsl (Xonectepod U (PUTOCTEPOIIbI), UX CTPOCHHE U
3HaueHue. MemMOpaHHbIC JTUITUIBI, YUYACTBYIOIIME B IMepenade CUTHAIOB. BUOCHHTE3 W TpPaHCIOPT
MEMOpaHHBIX JIMIHUOB: MECTO CHHTE3a MEMOpPAHHBIX JIMIHJIOB, MUCTOUYHUKH >KUPHBIX KHCIOT,
MEXaHU3Mbl TpaHcmopTa (ochOoNMUNUAOB U XOJeCTepUHAa K MeCTy BcTpauBaHus. Poib
JUTIONIPOTEUHOB M TUMUANIEPEHOCAITUX OEIKOB.

Memb6pannbie Oenku. I'mukonporennsl. Knaccupukanus 0eiaxkoB MmemMOpaH, OCHOBaHHasi Ha
crocobe accoruanuu Oenka C JUNHIHBIM OucioeM. MOHOTONHBIE M TIOJUTOIHBIE OEIKH.
Knaccudukanmss meMOpaHHBIX  OenkoB 1m0 (QyHKIUsSM  (CTPYKTYypHBIE, TPaHCIOPTHEIE,
(dbepMeHTaTUBHBIE U penentopHbie). OCoOOEHHOCTH CHHTE3a M BCTpaMBaHUSl OEIKOB B MeMOpaHy,
CUTHAJIbHBIC TIOCJIEIOBATEILHOCTH B O€JIKaX, CHUTHAJbHBIC TMENTHa3bl, y4acTHE KaHAJIOB BO
BCTpanBaHHe HOBOOOPA30BaHHBIX OEIKOB B MEMOpaHy.

MemOpaHnHbIil Ouciol: caMocOopka, MOJBUKHOCTE KOMIIOHEHTOB, acUMMETpus, (ha30BbIe
COCTOSIHUMS, M30HMpaTenbHas MPOHHUIIAEMOCT M JAp. MeXaHu3Mbl MOAJEpKAHUS CTaOUIBHOCTU
KJIETOYHBIX MeMOpaH. PadToBas cTpykTrypa MeMOpaH.

TpancmopT BelecTB dYepe3 KieTodHble MeMOpanbl. Kraccudukanus TpaHCHOPTHBIX
npoueccoB. [IponuniaeMocts juist Boabl. KaHanbHbI M 4YeNHOYHBIM TN mnepeHoca. I[lepBuuHo-
aKTUBHBIM TpaHCHopT. TpaHcmopT mpoToHOB. Ponk MeMOpaH B CO3MaHMM MOHHBIX T'PAJIUEHTOB B
KJIETKEe U MEMOpaHHBIX MMOTEHINAIOB. BTOPUYHO-aKTUBHBINA TPAHCIIOPT.

DHJIOIMTO3 M JK301IMTO3. Hecmernmudpuueckuii U perenTop-onocpeIOBaHHBIN IHAOINUTO3.
[IporiecCUHT TOTJOMICHHBIX MOJIEKYJ. ODK30IMTO3, €ro poJib M MPUYHUHBI, 00eCIeYHBAIOIINE
MHULUAIMIO W (QYHKIMOHMPOBAHHME HTOrO0 MeXaHM3Ma. Yyacthe MeMmOpaH B Ipolieccax
MEXKJIETOYHOTO y3HABAHUS U IpyTUe PYHKIIMH MEMOpaH.

Pasznen 4. Pa3znooOpa3ue memopan. [Inazmarndeckue MeMOpaHbl dyKapuoT (pacTeHH, TPUOOB,
KUBOTHBIX), dyOakTepuii u apxebakrtepuii, ux 0coOeHHOCTH. MemOpaHbl TpaMOTpPHUIATENbHBIX
TPaMITOJIOKUTEIbHBIX OakTepuid. Pa3nuunsi B XUMHUECKOM COCTaBe, CTPOCHHH MEMOpaH OpraHesuT
JYKapUOTHUYECKUX KIIETOK.

Pasnen 5. MemOpaHHble NaTOJOrMH. AJAnTallMOHHBIE HW3MEHEHHS MeMOpaH. OCHOBHBIC
MEXaHHU3Mbl HApyIIeHHs] OMIMITUIHOTO CJI0s MpH marosorusx. [laTomorun MmeMOpaHHBIX OpraHes.



4.3.1. TlepeyeHb CEMUHAPCKHX, MPAKTHYECKHUX 3aHSITHI 1 JJa0OPaTOPHBIX padoT

Ne | Nt pasnmesia m HaumenoBaHue TpyroeMKoCTh Ouenovnble Dopmupyem
n/ TeMbI CeMHMHAPOB, (uac.) cpeacTsBa ble
H NMPAKTHYECKUX U Bceero N3 nuux KOMIIETEHIIUHU
J1a00paTOPHBIX PadoT 4acoB npaKTH4ec (MHIMKATOPBI
Kas )*
MOJATOTOBK
a
1 2 3 4 5 6 7
1 | Pasgea 1. 1) Ucropus uzydeHus 4 K-1
Buonoruueckue | MeMbpaH HJIK nx-11
MeMOpaHBI KaK 2) Mogaenu opranu3anun VYerHslil onpoc, UK rxa2
YHHBEPCAIBHBIE MeMOpaH (xoHTp. paboTa)
CTPYKTYpHO-
(bYHKIMOHAIBH
bIe 00pa3oBaHUA
JKUBBIX CHCTEM
2 | Pa3men 2. 1) MeTobI HCCIETOBAHMS 6 Komnoksuywm, nK-1
MeTob1 MemoOpan: IMP, DOI1P, JIOKJIaz, MK k11
HCCIIeIOBAHMUS MHUKPOCKOTIHS, KOHTPOJIbHAsI HIIK k12
MeMOpaH HEHTPUPYTHPOBAHUS U JIp. pabora (TecT)
2) UckyccTBEeHHbBIE
MeM6paHLI, THUIBI, TOJTYYCHUE,
MIPUMCHCHUHN
3 | Pa3gen 3. 1) Tunsl MeMOpPaHHBIX 6 Komnmoksuywm, K-1
XUMUUECKUH JUTHIOB. TecT (KOHTP.. UK k-1
COCTAB: 2) OrneHKa IUIOIIAAN ¥ JJTHHBI pabota), UK 1xc12
MeMGpaHHbIe MOJICKYJIBI OJICHHOBOM YCTHBIN OMpPOC
6K I KHCIIOTHI.
3) BrocuHTe3 U TPaHCIOPT
JTHITHBL MeMOpaHHBIX JIUITHIOB
4 | Pa3mea 3. 1) Benku memOpaH. 6 Tecr, yCTHBIH K-1
XUMHYECKUN OCOOCHHOCTH CHHTE3a omnpoc HJIK mx-11
COCTAR: BCTpauBaHUs B MEMOpaHy UK rxc12
MeMGpaHHbIe 2) MemOpaHHbIi GHCIOiL.
P 3) BiustHue pasauyHbIX
(hakTOpOB HA MPOHUIIAEMOCTh
JTHITHITEL MeMOpaH
4 | Paznen 4. Pasnoo0pasue MmeMOpan 8 NnK-1
Pa3zHooGpasue Pedepar HJIK k11
MeMOpaH AoKIan HIIK a2
5 | Pa3pea 5. MemOpaHHBIE TATOIOTHN 2 Jloknaz, Tect MK-1
MemGpaHHbIe (yeTHbrit onpoc) HJIK ra11
MaToJOTUH
4.3.2. IlepeueHb Tem (BONPOCOB), BBIHOCMMBIX HA CAMOCTOSITEJIbHOE H3y4YeHHe
CTY/IeHTAMM B PAMKaX caMoCcTosATeIbHOI padotsl (CPC)
Tema 3aganue Dopmupyemas NAK
n/n KOMIIETEHIIHS
1. Buonornueckue CamocrosTenbHO coOpath U HJIK r-11
MeMOPpaHbI Kak U3Y4UTh TEOPETUYECKUIT TIK-1
VHUBEPCAIIbHBIC Marepuan o BOIIPOCY
CTPYKTYpHO- «[IpoucxoxaeHne MeMOpaHy.
(byHKIHOHATEHBIE CocTaBuTh IUIAH-KOHCIIEKT U
0Bpa3OBaHNs KHBIX 3 TECTOBBIX  3aaHus MO
0003HAYCHHOW TEME.
CHCTEM




[MoaroToBUTECS K  YCTHOMY
orpocy.

MeTtonp! ucciaegoBaHUS
MeMOpaH

IToBTOpPUTH

clietyonme BOIIPOCHI,
UCTIONB3YS JIEKIUU
MIPOMJICHHBIX KYPCOB (DM3HKH,
OMOXUMUH, IIUTOJIOTHH,
O6nopu3NKN " ¢uzuko-
XMMHYECKUX METOZIOB
HCCIIEOBAaHMS B OMOJIOTHH:

a) (hU3UKO-XMMHYICCKHE
CBOICTBa OCIKOB; 0)
M303JICKTpUYecKas TOYKa; B)
OCHOBHBIE ONTHYECKHE
IpUOOPHI, UCIIOJIB3yEeMBbIE IS
MHUKPOCKOIIUPOBAHUS; T) XOJI
Jydeii B~ CBETOBOM U
JNIEKTPOHHOM ~ MHKPOCKOMAX;
MIOCTPOCHUE  M300pakeHus,
BUJIBI 3JIEKTPOHHOU
MHKPOCKOIIMH; 1)  METOJX
3aMOpaKMBaHHUSI—CKAJIBIBAHNUS;
e) BO3MOYXHOCTH
KOH(OKATBHON CKaHUPYIOMIEH
MHUKPOCKOIINH.

IMoxroroButh pedepar mo
OJTHOMY U3 METOJIOB U3y4YECHUS
MeMOpaH.

CpaBHI/ITI) CXEMBbI Pa3aCICHUSA
¢dbochonunuIoB B pasIHYHBIX
cucTeMax pacTBOpHTENEH,
TIPE/ICTaBIICHHbIE Ha
XpOMaTorpamMmmax.

OTBeTHT, HAa KOHTPOJIEHBIC
BOIIPOCHI.

[MoaroroBuThest K
KOHTPOJIbHOU pabote
(TeCTHpPOBAHUIO).

[IK-1

HJIK nik-11
UK nr1.2

XUMHUYECKUHN COCTaB:
MeMOpaHHbIC OETTKU U
JIUTTAJIBL.
MemOpaHHBIE JIUTHIBI,
X OMOCUHTE3 U
TPAHCIIOPT

N3yuuts TEOPETUYECKUI
Marepuag [0  CJIEIYIOIIUM
BOIIPOCY: KUPOPACTBOPHUMbIE
BUTAMHHBI, HX CTPOCHHE U
¢yskunn B OmoMemOpaHax
(Butamunsl A, JI, K, Eu F).
CocraBuTh TaOIUILY
«OCHOBHEBIE KJIacChl
TIOJISIPHBIX JIMITUJIOB
MeMOpaH».

BremonsanTs 3amanus 5-8 Ha
ctp. 181 (My3zanesckas O. B.
buoxumust memOpan [TekcT]:
yue6 mocobume / O. IIK-1B.
Mys3zanesckasa. — Hpkyrck:
W3n-Bo UT'Y, 2018).

[K-1

HJIK nik-11
HJIK nra.2

XUMHUYECKHUH COCTaB:
MeMOpaHHBIC OCIIKU U
JIUTTAIBL.

benku memOpaH.
Oco0eHHOCTH CUHTE3a U
BCTpaWBaHUA B
MeMOpany.

ITonoOpares wuHpOpPMaIMIO O
polM  NPOTEOrTHKAaHOB B
MeMOpaHax.

N3yunth TEOpETHYECKHI
MaTepual 1o HoHodopam.
CocraButh TabmUIy «Bumbel
TPaHCIOPTa BEIIECTB 4Yepe3
MeMOpaHy».

[ToATOTOBHUTBECSL K YCTHOMY

[K-1

UK nik-11
UK nx12




ompocy (Tecty).

M3yuuth TeopeTnueckuit TIK-1 UK rKk-11
4, PaznooOpaszne MeMOpan MaTepual o OJHOH U3 TeM:
Inasmamuueckas membpana
apxeul u 3yoaxmeputl
Inasmanemma epubos

u Jp.

[ToAroTOBUTH MOKIIAM IO TEME
pedepata ¢ mpe3eHTaINeH.

Mewmb6panHble natogoruu | Msyunrs TEOPETHYECKHUI [K-1 HJIK nir-11
5. Marepuai o OJHOW U3 TEM U
MIOJTOTOBUTH HeOoJIpIIe
CcOoOOIIEHNS: «/leticmesue
MANCENbIX  MEmaulog  Ha
Memopanvl KAemOoKy,
«Kapomunouov: 6 3awume
MeMOPany.

IToarotoButs 3 Bompoca amst
ayJIUTOPUU TI0O TEME CBOETO
coo0IIeHusl.

4.4. Metoanuyeckue yKa3aHus 10 OPraHU3aluy CAMOCTOSATEIbHOM PadoThI CTYICHTOB

CamocTrosTenbHass paboTa CTYJIEHTOB SIBJISIETCSI COCTaBHOM YacThlO Y4YEOHOro Ipoliecca U
MMEET LIEeIBI0 3aKpeIyIeHHE U yriayOIeHne MoTyYeHHbIX 3HaHUN U HaBBIKOB, TIOUCK U MIPHOOpETEHHE
HOBBIX 3HAHMH, & TAK)KE BBHIIIOJHEHNUE YUCOHBIX 3a/IaHUH, IIOATOTOBKY K MPEICTOSIINM 3aHITUIM U
HK3aMEHY.

Jiss  opraHM3andu  CaMOCTOATENBHOM paboTel 1Mo aucuuiuiiHe «bHOXuMHS MeMOpaH»
UCIOJIB3YIOTCA CIeNyIore (GOpMbl CAMOCTOSITENEHON y4eOHOM paboThI:

- PaboTa Hag KOHCIIEKTOM JIEKIIAH.

- [lon6op, nzyuenue, aHaaInu3 peKOMEHI0OBAHHOM JIUTEPATYPHI.

- CaMocTOSITeIbHOE H3YUCHHE OTACIBHBIX TEM, aparpagos, He U3TI0KEHHBIX B JICKIIHH.

- IloaroroBka K TECTHPOBAHHIO, KOHTPOJBHONH padoTe, YCTHOMY OIPOCY, MPAKTHYECKOMY
3aHATHUIO (PEIIeHHE 3a/1a4, OTBETHI Ha BOIIPOCHI U TIP.), KOJUIOKBHYMY.

- [TonroToBka K sK3aMeHy.

ITucomennvie pabomol. JIjis M3ydeHHUs TeM, HE HW3JIOKEHHBIX B JIGKIIUH, PEKOMEHIYETCS
MCIOJIb30BAaTh OCHOBHYIO M JIOMOJHUTENIBHYIO JINTEPATypy, a TaKKe MCTOUYHUKH, HalJICHHbIE MPU
MOMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX M TOMCKOBBIX cuUcTeM. [lyis 3akperyieHus Martepuana
peKOMeHAyeTCs JieNlaTh KPaTKUE KOHCIEKTHI 110 TEME.

Pegepam — dopma nucsMeHHON pabOThI, KOTOpasi MPEACTaBIseT cOO0M KpaTKoe H3JI0KEHUE
COJIepKaHUsl HAy4HBIX TPYJIOB, JIMTEPATyphl MO omnpezencHHON Teme. OO0beM pedepaTa MOKET
nocturath 15-20 cTp.; Bpemsi, OTBOJMMOE Ha €ro MOArOTOBKY — OT 2 HEIeAb 10 MECslA.
ITonrotoBka pedepara MmoapazyMeBaeT CaMOCTOATENbHOE HW3yY€HHE CTYACHTOM HECKOJIbKHX
JUTEPaTypHBIX UCTOYHUKOB (YU4eOHHUKOB, MOHOTpaduii, HAYYHBIX CTaTeH U T.1.) O ONpeAeEHHON
TeMe, HEe paccMaTpUBaeMON MOAPOOHO Ha JIEKIMH, CUCTEMAaTH3allMI0 MaTepHuajga U KpaTKOe ero
nznoxenne. Llenp Hanwmcanust pedepata — MPUBUTUE CTYJCHTY HABBIKOB KPATKOTO M JIAKOHUYHOTO
NpeJCTaBIeHUs COOpPaHHBIX MaTepuajioB U (AKTOB B COOTBETCTBUHM C TpeOOBAaHHIMH,
MPEIBSIBIIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThsIM.

CrpykTypa pedepaTa BKIOYAET:

- TurynpHBIM THUCT.

- Coznepxanue.

- Brenenue, rie kpatko Gpopmynaupyercs npobiema, Heib U 3a1a4u pedepara.

- OcHOBHas yacTb pabOTBI COCTOMT M3 HECKOJBKHX DPa3/ieloB, B KOTOPHIX M3Jaraercs CyTb
TeMbl pedepara.

- 3aKJIIOueHHE.

- CIMCOK MCMOJIb30BAaHHOW JIUTEPATYPHI.




I[Ipu odopmnenun pedepara ciemyeT NPUACPKUBATHCI TEXHUYECKUX TpPEOOBaHUM,
NpeIbBISIEMBIX K pedepaTaM U KypcoBbIM paboTaM, MMEIOLINXCS Ha Kadeape.

Kpurtepuu onenuBanus pedepara:

- OueHKa «OTIMYHO» BBICTABISIETCS B TOM CiIydae, €ciu B pedepare MOTHOCTHIO PacKphITa
TeMa, MPOAHAIU3UPOBAHO COBPEMEHHOE COCTOSHME BOIIPOCA, MAaTepHald HU3JI0KEH JIOTHYHO,
IIOCJIEI0BATENbHO, NpHUBENEHO He MeHee 10 auTepaTypHBIX MCTOYHMKOB (Cpeind KOTOPBIX
npeoOianaer JuTeparypa 3a mocienHue S5 ier), pedepar opopmiieH B COOTBETCTBHM C
TEXHUYECKUMHU TPEOOBAHUSIMHU, IPEABSBIIEMBIMH K TAKOTO poja paboTam.

- O1eHKa «XOpOoIIo» - TeMa PacKpbITa, MPUBEIEHO JOCTaTOYHOE KOJIMYECTBO MaTepuaia, HO
IIPU ATOM MaTepual B HEJOCTATOYHON CTEIIEHH NMPOAaHATM3UPOBaH aBTOpoM, oopmieHue pepepara
COOTBETCTBYET TEXHUUYECKUM TPEOOBAHUSAM.

- OueHKa «yAOBJIETBOPUTEIIBHO» - TEMa PACKPbITA OBEPXHOCTHO, MaTepuai MPUBEIEH Kak
pocTas KOHcTaTalus (PakToB, HE MPOAHAIM3UPOBAH, B O(GOPMIIEHMM HMEIOTCS TEXHHYECKHE
HEJ0CTaTKH, CIIMCOK JIUTEPATYPhl COJIEPKUT MEHEE 5 UCTOYHUKOB.

- OneHka «HEYIOBJIETBOPUTEIBHO» - Te€Ma HE PAaCKphITA, CKYAHbIM 00bEM NPUBEAECHHBIX
MaTepUajoB.

Yemusiii 0oknao — 1o coobuienue B TeueHue 10-15 MuH, B KOTOPOM CTYACHT B JTaKOHUYHOM
dbopMe TOHKEH H3IOKHUTHh MaTephall MO0 COOTBETCTBYIOMICH TEMe, MPUICPKHUBAACH CIETYIOLIETO
IUIaHA: BBEJEHUE, OCHOBHAs 4YacTh, 3aKiroueHue. JloKiax CconpoBOXAAeTCs Ipe3eHTaluel,
OTpaXKaoIllel OCHOBHBIE IIOJIOKEHHS II0 COOTBETCTBYIOIIEH TeMe, BKJIIOYAIOIIECH HarjsaHble
MaTepuaisbl (cxemsl, TabnuLpl, GoTo U T.4.). [lo OKOHUAHMM JOKJIa/Ja CTYAECHTY 3a/al0T BOIPOCHI,
KaK IpenojiaBareib, TaK M CTYAEHTbI, HA KOTOpbIE NOKJIATYUK JIOJDKEH JaTh HCUEPIbIBAIOLINE
OTBETHI.

Kputepuu onieHnBanust yCTHOTO AOKJIaja:

- OueHka «OoTAMYHO». B JOKIase TMOJHOCTBIO pacKpbiTa TeMa, MPOAHATU3HPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYJIEHT CBOOOJHO BIAJAEET MAaTEPUAIOM, H3JIaraeT €ro
JIOTUYHO, TMOCIEI0BaTeIbHO, JAKOHUYHO, COOJI0Aas OCHOBHBIE MpaBWiia KyJbTYpbl peud. Jlokmaz
COIPOBOXAAETCS MPE3eHTALNEN, KOTOpasi OTpa)kaeT OCHOBHBIE MOJIOKEHUS TOKIIAJIa, PE3eHTalUs
COCTaBJIeHa TPaMOTHO C COOJIOIEHMEM OOLMX TpeOOoBaHMM, mpaBui MpU(TOBOro odopmieHus,
nojayu rpaduyeckoro Marepuasna, UMEIOTCS CChUIKM Ha NMPHUBEACHHbIE (DOTO, PUCYHKHU, CXEMBI U
T.J1., IPUBOJUTCS CIIMCOK MCIONB30BaHHOM nuTepatypsl. [Ipu obcyxaeHnn aokiIaga CTyIeHT daeT
HCYepIbIBalOIINe, apTyMEHTUPOBAHHbIE, KOPPEKTHBIE OTBETHI Ha BOIIPOCHI.

- Onenka «xopomo». Tema packpbiTa, IPUBEAEHO JOCTATOYHOE KOJIMYECTBO MaTepuala, HO
IIpY 3TOM MaTepual B HEIOCTAaTOYHOM CTENEeHM NPOAaHAIM3UpOBaH aBTOpoM. [IpeseHTtanus He B
MIOJTHOM CTENEeHH COOTBETCTBYET OOIMM TpeOoBaHMAM. OTBETHl CTYJEHTAa HE Ha BCE BOIPOCHI
SIBJIIIOTCSI UCUEPIIBIBAIOLIUMH U apTyMEHTHPOBAHHBIMHU.

- OneHka «yI0BIETBOPUTEIBHO». TeMa pacKkpbITa HE MIOJIHO, MaTEpHal MIPUBEAEH KaK MPOCTast
KOHCTaTauMsl (pakToB, HE IPOAHAIU3UPOBAH, CTYAEHT II0KAa3bIBAET IOBEPXHOCTHBIE 3HAHMSL.
ITpe3eHTalyst 4aCTUYHO COOTBETCTBYET YCTAHOBJICHHBIM TpeboBaHMsIM. [Ipu obcyxaeHnn nokiaaa
CTYJEHT HE BCer/ia AaeT MpaBWIbHbIE, HCUEPIIBIBAIOIINE OTBETHI Ha 3a]JaBa€Mble BOIPOCHI.

- OmeHka «HEYJOBIETBOPUTENBbHO». Tema JlOKIaga He pacKpbiTa, CKyIHBIH 00BeM
MIPUBEICHHBIX MaTepUasoB; Mpe3eHTals OTCyTcTBYeT. [Ipu oOCyKaeHnu ToKIaia CTyJAeHT He JaeT
OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

Ouenka "omauyno" mpu ycTHOM ompoce (IpU MHUCBMEHHOM OTBETE Ha KOHTPOJIBbHBIE
BOMPOCHI) CTAaBUTCS 3a OTBET, KOTOPBIA IOKA3bIBAE€T IPOYHbIE 3HAHMS OCHOBHBIX BOIIPOCOB
M3y4aeMoro Marepuajna, OTJIMYaeTcss TIJyOMHONM U TIOJHOTOM pACKpBhITUS TEMBbI; BIaJCHUE
TEPMUHOJIOTHYECKUM alllapaToM; YMEHUE OOBACHATh CYIIHOCTH SBJICHHM, MPOIECCOB, COOBITHIA,
JienaTh BBIBOJABI M 0000IIEHHUS, /1aBaTh apryMEHTHPOBAHHBIE OTBETHI, NMPUBOAUTH IPUMEPHL;
CBOOOHOE BJIaZICHHE MOHOJIOTHYECKOH Peublo, IOTHYHOCTh U MOCIEI0BATEIbHOCTh OTBETA.

Ouenkoit "xopowto" oueHuBaeTCcsl OTBET, OOHAPYKUBAIOLIUN MPOYHbIE 3HAHUS OCHOBHBIX
BOIPOCOB M3y4YaeMOro MaTepuiia, OTIMYAETCS TITyOMHON M MOJHOTON PAacCKPBITHS TEMBI; BIIaJCHUE
TEPMUHOJIOTHYECKUM alIapaToM; YMEHHUE OOBSICHATh CYLIHOCTh SBJICHWMH, MPOLIECCOB, COOBITHI,



JienaTh BBIBOABI M 0000IIEHHUS, /aBaTh apryMEHTHPOBAHHBIE OTBETHI, MPUBOAUTH IPUMEPHI;
cBOOO/ZIHOE BJAJICHUE MOHOJIOTMYECKONM pPEUbl0, JOTUYHOCTh M IIOCJIEI0BATEIbHOCTh OTBETA.
OpHako JOMycKaeTcsl OJ{Ha - IBE HETOYHOCTHU B OTBETE.

Onenkoit "yoosremsopumenvro" ONEHUBACTCS OTBET, CBUIETEILCTBYIOIINI B OCHOBHOM O
3HAHUM HW3Y4aeMoro Marepuala, OTIMYAIOIIMNACA HEJOCTaTOYHOM TIiIyOMHOW U IOJHOTOU
PaCKpBITUSL TEMBI; 3HAaHHEM OCHOBHBIX BOIIPOCOB TEOpPHUH; Clab0 CHOPMHPOBAHHBIMU HABBIKAMU
aHallM3a sIBJICHUH, MPOLIECCOB, HEJOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAHHBIC OTBETHI U
NPUBOANTH TPUMEPBI; HEJOCTATOYHO CBOOOJHBIM  BIIAJICHHEM MOHOJIOTUYECKOH  pedblo,
JIOTUYHOCTBIO U TIOCJIEI0BATEIBHOCTHIO OTBETa. JlOMyCKAeTCsl HECKOJIBKO OLIMOOK B COAEpKAHUU
OTBETA.

OueHkoil "Heyoosremseopumenvho" OICHUBAETCS OTBET, OOHAPYKUBAIOIIMK HE3HAHUE
M3y4aeMOro MaTepuiia, OTJIMYAIOUIUICS HETIIyOOKMM PAaCKPBITUEM TEMbl; HE3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPHUH, HEC(HOPMUPOBAHHBIMH HABBIKAMHM aHAIM3a SIBJICHUI, MPOIECCOB; HEYMEHUEM
JaBaTh apryMEHTUPOBAHHBIE OTBETHI, CIA0BIM BIaJICHUEM MOHOJOTHYECKOW PeYbl0, OTCYTCTBHEM
JIOTUYHOCTH U MOCJIeIOBATEILHOCTH.

Onenka «omauuno» BbIcTaBisgercs 3a TecT npu yciaoBun 90-100 % npaBUIBHBIX OTBETOB.
OueHka «xopowio» BbICTaBIs€TCA Mpu ycioBuu 75-89 % mpaBuUibHBIX OTBETOB. OleHKa
«y0oenemseopumenvpHo» BbICTaBisgeTcs npu ycnoBuun 60-74 % mnpaBwibHbIX OTBETOB. OleHKa
«HEYO081emeopumeibHOY BHICTABISETCS MPH YCIoBUU 59 % U MeHbIlIe TPaBUILHBIX OTBETOB.

4.5. llpumepHasi TeMaTHKa KYPCOBBIX padoT (NPOEKTOB): HE MPEAYCMOTPEHBI YYEOHBIM
IUTAHOM.

V. YYEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUTINHBI

a) OCHOBHasI JIMTEPATypPa

1. Kamkun A. I'. ®usunosnorus u MoJeKyJisgspHas Onosiorus MeMOpaH KJIETOK [TekcT] : yued nmocodue
s ctynentoB meql. By3oB / A. I'. Kamkun, U. C. Kucenesa. — M.: Axanemus, 2008. — 592 c. +

2. Komog B. I1. buoxumus [Teker] : yue0. s By3os / B. I1. Komos, B. H. [lIsegoBa. — M.: JIpoda,
2008. — 638 c.

3. My3sanesckas O. B. buoxumust memOpas [Tekct]: yued nocobue / O. B. My3aneBckas. —
Wpxkytck: U3n-so UT'Y, 2018. — 191c.

4. Henbcon J1. OcHoBbl Onoxumun Jlenunpkepa : yaeonoe nocodue, B 3-x T. / JI. Henbcon, M.
Koxkc. — M. : JIabopatopus 3Hanui, 2020. Pexxum nocryna: 9bC "Jlanp". - Heorpanuy. goctym.

5. [TpuHIHIIBI ¥ METOIBI OMOXUMHUHU ¥ MOJICKYJIIPHOU OMOJIOTHH [ DIIEKTPOHHBIN pecypc] —2-¢ u3.
(o1.). [Dnextponnsiit pecype] / K. Yuncon, [Ix. pen. Yonkep. — M. : BUHOM. Jlabopatopus
3HaHui, 2015. - 855 c. : mi. - Pexxum noctyna: OBC "Jlanp". - Heorpanuy. noctym.

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

1. Knetku no JIptouny [Tekct] : yueonuk / pen.: JI. Kaccumepuc, B. P. Jluaranma, /I. [lnonmep ;
niep. ¢ aari. U. B. ®wmmnmosuya. - 2-¢ u3., ucnp. u jgoi. — M.: JIa6. 3uanwuii, 2018. - 1059 c.
Pexum nocryna: 9bC «Jlanby.

2. [TpyHIHIIBI ¥ METO 16 OMOXUMHUHU ¥ MOJICKYJIIPHOW OMOJIOTHH [JIEKTPOHHBIN pecypc]: 2-e U3 .
(o1.) / K. Yuncon, [Ix. Yonkep. — M.: bunom. JIa6. 3nanwuii, 2015. — 855 c. — Pexxum nocryna: 9bC
«JIaHbBY.

3. Ilpaktukym o 6nocuzuke: B 2 4. Y. 1 [3nexTponnslii pecypc] / H. B. AnekceeBa. — M.: JIa6.
3HaHuii, 2015. Pexxum noctyna: 9bC «JIanby.

4. Ipomkuna E. H. MonekynspHas OUOIOTHS: CTpecc-peakiiny KISTKU [TeKCT]: yueb. mocodue st
By30B / E. H. Ilpomikuna, U. H. UpaneBa, A. A. Mockanes. — M.: IOpaiit, 2018. — 101 c.

5. Compun A. C. MonekynsipHasi 6uonorusi. Pubocomsr u 6mocunres 6enka [Tekcet]: yued. mocodue
/A. C. Criupun. — M.: JIa6. 3nanuii, 2019. — 594 c¢. Pexxum nocrymna: 9bC «Jlauby.



6. ®ynknuroHambHas MOPQOJIOTHS KIETKU [TekcT]: yued. mocodue mist cryaentoB / J1. I'. depsoun.
— M.: YuuBepcurer, 2005. - 317 c.

7. ®eodanoB A. B. CriektpanbHasi 1a3epHasi CKAaHUPYIOIIasi KOHPOKaIbHAast MUKPOCKOIIHS B
ouosiornuyeckux uccienopanusx / A. B. @eodanos // Ycenexu 6uonorndeckoit xumuu. — T. 47,
2007. — C. 371-410.

8. Uennos 0. C. Benenue B K1€TOUHYIO OHOJOTHIO [TEKCT|: y4eO. 15l yHHUB-TOB, 00yUYarOIMIUXCS
o HanpasieHuto buosnorus u 6uosor. cren-tsam / FO. C. Yennos. - M.: Anbsiac, 2015. — 494 c.

B) CIIMCOK aBTOPCKHUX METOAUYECKUX Pa3padoToK:
1. My3anesckas O. B. buoxumus memOpan [Tekct]: yued nocodue / O. B. My3aneBckas. —
Upkytck: U3n-so UT'Y, 2018. — 191c.
r) 6a3bl JaHHBIX, HHPOPMAIHOHHO-CTIPABOYHbIE H MONCKOBbIE CHCTEMBI
1. Hayunas Diexrponnas bubmnoreka http://www.e-library.ru
2. NadopmannonHas cucrema « EmmHOE OKHO 1ocTyna K 00pa3oBaTeIbHBIM PECypcam»
(http://window.edu.ru)
3. DBC «IOPAWT». Anpec moctyna: https://www.biblio-online.ru/
4. Ob U3parenbckoro neHTpa « Akagaemus». Anpec gocryna: http://www.academia-moscow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://mww.medbook.net.ru/010512.shtml
7. Coro3 00pa3oBareabHbIX CaliTOB - EcTeCTBEHHbIE HAYKH
8. http://tusearch.blogspot.com - TTorck 3/1eKTPOHHBIX KHUT, My0suKaiuii, 3akonos, 'OCToB Ha
caiiTax HayYHbIX 3JIEKTPOHHBIX OMOINOTEK.
9. Google Scholar —ITorckoBas crcTema Mo HAyYHOMH JINTEPATYPE. -
10. Science Research Portal - Hay4nasi morckoBasi ciuctema, OCYIIECTBIISIOIIAS TOJTHOTEKCTOBBIH
MTOMCK B JKypHaJIaX MHOTHUX KPYIHBIX HAyYHBIX M3aTENbCTB, TakuX Kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u ap. Mmer ctatby U TOKyMEHTBI B OTKPBITHIX HAYYHBIX 0a3aX JaHHBIX:
Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u Scientific
News.
11. http://www.membrana.ru/ -- Hayano-nomyssipHblii xypHain «MeMmOpaHay.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a00paTopHOE 000pyI0BaHUE:

Aynmutopust UL TIPOBEJCHHS  3aHATHH  JIGKIMOHHOTO  THIa  00OpyJaoBaHa

CIeLUaIN3UPOBaHHON (yueOHOI) mebenvio Ha 12 ocaouHbIX MECT, OMOXUMHUECKast JJabopaTopust
(J1abopatopHbI€ CTOJIHI - 4 MIT.);
TEXHUYECKMMHU CpeJICTBAaMM OOYYeHHs: JOoCKa ayJuTOpHas MenoBas, nmpoektop BenQ MS504,
CIy’KalllUMU JUTSE TIPEICTaBlIeHUsl ydeOHOW wH(opMaruu OONBIIOW ayAMTOPUH MO AMCIUILUINHE
«buoxumuss mMemOpan»; y4eOHO-HAIIATHBIMH TOCOOMSMH, O0ECHEUMBAIOIIMMUA TEMAaTHYECKHE
WJLTIOCTPAINH 0 JUCIUIUIMHE: TIPE3EHTAINH 110 TEMaM IPOTPaMMBbl; CXEMBI — B KOJIMYECTBE 2 TIT.

AynuTtopust s IpOBEICHUS 3aHATHI MPAaKTUYECKOro U J1abopaTopHOro THUIla 000py10BaHa
CrienuaIn3upoBaHHON (yueOHo) Mebenbio Ha 12 mocajouHbIX MeCT, OMOXUMHUYEcKas JabopaTopus
(;mabopaTopHBIE CTOJIBI - 4 IIT.); paKOBHHA ¢ TyMOOHW - 1 mIT., JepeBSHHBIE TYMOBI JJIs1 XpaHEHHUs
peakTuBOB - 2 mrT., mKkad BeTsDKHONW JIK-1500 LB - 2 mr., Becsl anamutuueckue ['OCMETP
Jlenunrpan - 1 mrt., porosnexrpokonopumerp KOK-2 - 1 mT., akBaJuCTHIUIATOP ANIEKTPUUECKHUMA
AD-14-«S-®DI1»-01 - 1 mT., TepmocTat nmekTpudeckuii cyxoo3aymasii TC-1/80 CITY - 1 mT.;
TEXHUYECKMMHU CpeJICTBAaMM OOYYeHHs. JOCKa ayJUTOpHas MenoBas, npoektop BenQ MS504,
CITy’)KalllUMU JUTSL TIPECTaBICHUsT ydeOHOW WH(opMaIu OONBIIOW ayAMTOPUH TO AMCIUTUINHE
«buoxumuss mMemOpan»; y4eOHO-HAIIATHBIMH TOCOOMSMH, 00ECHEUMBAIOIIMMUA TEMaTHYECKHE
WJLTIOCTPAINH 0 TUCIUTUIMHE B KOJHMYECTBE: TaOIHIIBI — 3 TIT.

Kommnbrotepusiit  kinacc (yueOHast ayauTopus) Ui TPYNIOBBIX W HHIUBUAYAIBHBIX
KOHCYJIbTAllMil, TEKyIIero KOHTPOJIA M  TNPOMEXKYTOYHOM  aTTecTaluM, OpraHu3aluu


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

CaMOCTOSITENILHOM pabOThl: aylAUTOpUsS C HEOTPAaHMYEHHBIM JIOCTYNOM K cetu WHTepHer
o0opyioBaHa crienuain3upoBaHHol (yueOHol) Mebenbio Ha 20 OCaJOYHBIX MECT; TEXHHUECKUMU
cpenctBamu oOydenusi: CucreMubiii 610k PentiumG850, Monutop BenQ G252HDA — 1 mr.;
Cuctemnsiii 6ok Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; CuctemHslii 610k
PentiumD 3.0GHz, Monutop Samsung 740N — 3 mrt.; Mono6mok IRU T2105P — 2 1ur,;
Cuctemnsiii 6ok Pentium G3250, Monutop BenQG955 — 1 mr.; Cucremusiii 6ok Pentium
G3250, Monutop BenQ GL2250 — 1 mrT.; Cucremusiii 610k Pentium G3250, Monutop Samsung
T200 HD — 1 mr.; Cucremusii 610k Pentium G3250, Monutop Samsung T190N — 1 mit.;
Cucremnsiii 6510k Pentium G3250, Monutop Samsung 740N — 1 mT.; npoektop BenQ MX503;
skpaH ScreenVtdiaEcot; mocka menosasi.

[Tomemenue st  XpaHeHUST U NPOPUIAKTHUECKOTO  OOCIy)XHMBaHHMSI — y4eOHOIO
000pyIOBaHUS: ayAUTOPHs 000pyI0BaHA CIIEHUAIN3UPOBAHHONW MEOENbI0 Ha 8 TIOCA0UYHBIX MECT;
mkad BeiTsokHOW JIK-1500 HIB-+BeHTHIIATOP - 2 INT., CTOJA JABYXTYMOOBBIM - 5 IIT., CTOJI
OJTHOTYMOOBBIIl - 4 IIT., CTOJ KOMITBIOTEPHBIA - | INT., METATIMYeCKue TyMOBI IUIsl XpaHECHUs
nabopaTtopHoOit ocyAbl U 000pyA0BaHUs - 4 WIT., IepeBsIHHbIC TyMOBI 7151 XpaHEHUS J1a00paTOPHOM
MOCyIbl 1 000PYIOBaHUS - 5 MT., Kad-Kyne IByXABepHBIN - 1 mT., mkad MeTamumyeckui - 1 mr.,
xonoaunbHUk NORD J1X-241-0-010 - 1 wrt., snextporuuta Jlyu - 1 1wT., pakoBuHa ¢ Tym60# - 1
IIT., Kad-Kyne TpexABepHbIi - 1mT., mKkad KHWKHBIA - 3 mT., Mukpockon buomen 2 Led - 7 .,
mukpockon Levenhuk D870T - 1 mr., mukpockon Levenhuk D870T tpunokymsp - 1 miT.,
mukpockon Mukpomen P-1-LED - 1 ., Mukpockon MJI-5-b - 1 mt., MuUKkpockom 6nonorndeckuii
MB-16005b - 1 mt., mukpockon P-14 - 4 mt., mukpockon Levenhuk 2L NG - Smir., cBeturens OU-
12 - 1 wr., ®azoBenii kouTpact K®-3 - 1 mrt., dpazossiii koaTpact KOC - 1 mrt., pH-MeTp nonomep
yHHUBepcanbHbld OB-74 - 1 mr., cnektpodoTtomerp [19-5300 BU - 1 mT., MarHuTHas MemIanka
MM-5 - 5 mr., Becel aHanmtudeckue BJIP-200 - 1 mt., Becsl Topcuonubie BTII-500 - 4 mit., Bechr
topcuoHHble WAGA TORSYJINA-WT - 3 wr., npoextop OBepxen GEHA OHP Ecovision 24/3 - 1
IT., cCUCTeMHBIH 0ok B komruiekte ASUS - 1 mr., morutop BenQ DL2215 - 1 mr., HOyTOYK
Lenovo G580 B kommuiekte - 1 mT., MynbTu(dyHKIHOHATIBHOE ycTpoiicTBo SAMSUNG M2070 - 1
wit., ckanep HP Scanjet G2410 - 1 wr., npuatep Canon LBP 2900 - 1t/

6.2. IlporpaMmMHoOe o0ecnieyeHme:
Kaspersky Endpoint Security msst 6usneca - Crangaptasiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (Ha 75 oqHOBpeMeHHBIX noakItoueHnit) 1 Macrep-komiuiekt (ACT-Maker u
ACT-Converter).

6.3. Texunueckue v JIeKTPOHHbIE CPeCTBA:
[Ipe3enTarnuu mo BCeM pazzienam Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jns  ocBoenus  aucuMiuiuHel  «buoxumus ~ memMOpaH»  NPHUMEHSIIOTCS  CIEAyIoLue
o0pa3zoBaTenbHbIE TEXHOIOTHU:

- Jlexyus-euzyanuzayus. YUUT CTYJEHTOB NPeoOpa3oBbIBaTh YCTHYIO U MHCbMEHHYIO
uHpOpMaILMIO B BU3YyalbHYIO (GopMy, YTO (OpMHpYET Yy HUX NPOPECCHOHATBHOE MBIIIJICHUE 3a
CUeT CHCTEeMaTH3alliu U BBIJEIEHUS HanloJiee 3HAaUMMBbIX, CYIIECTBEHHBIX 3JIEMEHTOB COZIEpKaHUS
o0yueHus. 3agaya MpernoiaBaTelis UCI0JIb30BaTh Takue (POPMbI HArJISIHOCTH, KOTOPBIE HA TOJIBKO
JIOTIOJIHSIIOT CJIOBECHYIO MH(OpPMAIUIO, HO U CaMH SBIISIOTCS HOCUTEISIMH HH(OpMAlUU (CXEMBI,
PHCYHKH, CIaibI-IPE3CHTANH, U T.I.). DTOT BUJ JEKIUH JyYIlle BCEr0 MCIOIB30BaTh Ha JTare
BBEJICHUS CTYJICHTOB B HOBBIM pazfien, TeMy AWCLUHUIUIHHBIL.

- Jlexyus-6eceoa. Ilpeanonaraer HEMOCPEICTBEHHBI KOHTAKT IMPETOAaBaTeNsl C ayAUTOpUEi.
[TpeumyiecTBo Jekuuu-0ecenpl COCTOMT B TOM, YTO OHa I103BOJIAET IPUBJIEKATh BHUMAaHHE



CTYJEHTOB K Hambojiee BaKHBIM BOINPOCAM TEMBbI, OINpPEAEATh COJEp)KaHUE U TEMIH H3JI0KEHHS
y4e0HOT0 MaTepHalia ¢ y4eToM OCOOCHHOCTEH CTyICHTOB.

- IIpobnemnas nexyus. B xoxe mpoOIeMHON JIEKIMU 3HAHUS BBOJAATCA KAaK «HEU3BECTHOEY,
KOTOpPOE HEOOXOJMMO «OTKPBITh». [IpobiieMHast JNeKIHs HAYWHACTCA C BOIPOCOB, C IOCTAHOBKHU
po0GJIeMbI, KOTOPYIO B XO/I€ U3JIOKEHUS MaTepHralia Heo0XouMo pemuThb. [Ipu 3ToM BeIiBUraeMas
npobyieMa He UMEET OJHOTUITHOTO PEIIeHUs, TOTOBOM CXeMbl HeT. J|aHHBIM THIT JEKIUU CTPOUTCS
TakuM 00pa3oM, 4TO JIeATEIbHOCTh CTY/CHTA 10 €€ M0 €€ YCBOCHHIO MPUOINKAeTCsa K TOUCKOBOM,
MCCIIEI0OBATEILCKON. B X0/1€ JIeKIIMU MPOUCXOANUT AUAIIOT MIPETOIaBaTeNsl U CTYICHTOB.
WnnuBuayanbHble OpOOJIeMHBIC 3aJaHMsl, CBS3aHHBIE C TIOMCKOM U aHAJU30M MOJY4YEeHHOM
uHbopManuu U (OPMYIMPOBAHUEM BBIBOJIOB M TOTOBOTO PEUICHHS, KOTOpPOe (OpPMYIHpPYyeTcs B
BU/JIE TOTOBOTO pedepara.

- IIpakmuyeckue 3aHamus — 3TO 3aHATHE, TPOBOJUMOE TI0J] PyKOBOACTBOM IPENOAABATENS B
y4eOHOM ayAUTOPHUH, HAIIPABJIEHHOE HA YIiyOJeHHe HAyYHO-TEOPETHUECKUX 3HAaHUNH U OBIIAJICHHE
OTIPENICICHHBIMH  METOJIAMH CaMOCTOSITEIbHOM PabOTBI, KOTOpoe (OPMHUPYET TNPAKTHUIECKUE
YMEHHS.

- Konnoksuymsi — BUJ y9€OHOTO 3aHITHA, TPOBOAMMOTO C IIENBIO MPOBEPKU M OIICHUBAHMUS
3HaHUU ywamuxcs. KolokBuyM MOXET NpOBOAMTHCS B (GopMe HHIMBUIYAIbHOW Oecelsl
MperoiaBaTeNisi Co CTyJEHTOM WM KaKk MacCOBBIM ompoc. B xome rpynmoBoro o0cyxiaeHus
CTYJEHTBI y4aTcs BbICKA3bIBaTh CBOIO TOUYKY 3PEHUS MO OINpPEleICHHOMY BOMPOCY, 3aIIMIIATh CBOE
MHEHHE, IPUMCHSS 3HAHU, IOJYUYCHHbIE HAa 3aHATUAX IO MpeaMery. B Xoae KoIoKkBrHyMa MOTYT
TaK)Ke MPOBEPATHCS MUCbMEHHBIE PAOOTHI CTYICHTOB.

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

- Hucmanyuonnvie obpazosamenvhbie MexXHON02UU. [Ton JTUCTAHIIMOHHBIMU
00pa3oBaTeNbHBIMU TEXHOJIOTUSMHU TTOHHMAIOTCS 00pa30BaTEIbHBIE TEXHOJIOTHH, PEaTn3yeMbIe B
OCHOBHOM C NpPHUMEHEHHEM HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHBIX ceTeld. [Ipu ocBoeHuu
TUCUUTUIAHBI «BrHOXHMUsT MEMOpaH» UCHOIB3YIOTCS CIIEAYIONINE TEXHOIOTHH:

= KkelicoBasg TeXHoJOrus — (QopMa JUCTAaHIMOHHOTO OOydeHHUs, OCHOBaHHas Ha
MIPEIOCTAaBIIEHUN oOydaromuMcs HHGOPMAMOHHBIX 00pa3oBaTeNbHBIX pECYpCcOB B  BUJE
CNELUAIN3UPOBAHHBIX HA0OpPOB  y4eOHO-METOAMYECKMX KOMIUIEKCOB C  HCIOJb30BaHUEM
pa3IMYHbIX BUJIOB HOCUTENEH nHpopMauu (KeicoB);

" HHTEPHET-TEXHOJIOTHS — CIOCO0 JMCTAaHLIMOHHOM nepenauu MH(GpOpMaluu, OCHOBAaHHbBIN Ha
WCTIOJIB30BAaHUHU TJIOOANBHBIX W JIOKAJIBHBIX KOMITBIOTEPHBIX CeTell i oOecredeHus IOoCTyma
oOyyaromuxcs K HH(GOpMAnMOHHBIM 00pa30BaTeNbHBIM pecypcaM MU s (OPMHPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTaHU3AI[MOHHBIX, TEXHHYECKUX ¢ NPOTPAMMHBIX CPEICTB
peanu3alM M YOpaBiIeHHUsS YYEeOHBIM IIPOLIECCOM HE3aBHCHMO OT MeCcTa HaXOXKICHHsS €ro
cyobektoB. Mcnonb3yercss O0pazoBarenbhbiii moptan UI'Y - educa.isu.ru.

ViIl. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA "
MPOMEXYTOYHOM ATTECTALIMA
OrneHOYHBIE CpeICTBA JIsl BXOJHOTO KOHTPOJIS (B BUJIE YCTHOTO (DPOHTAIBHOIO OIIpOca WIIH

TECTOB C 3aKPBITBIMHU UJIN OTKPBITBIMU BOHpOC&MI/I).

OneHouyHble MaTepHalibl TEKYIIEro KOHTpoiis (opmupytorcss B coorBerctBuu ¢ JIHA
YHUBEpCUTETA
B pamkax nucruruivsbel «buoxumus MeMOpaH» UCHOIb3YIOTCS cliefyromune GOpMbl TEKYIIEro

KOHT [20.]'[5[:
- YCTHBIH OIpOC;
- MUCbMEHHas paboTa;
- KOJUTOKBHYM;
- TECT;
- pedepat/moknan;
- KOHTPOJIb CAMOCTOSTEIHHOU PabOTHLI.
DoHJ OLICHOYHBIX CPEJICTB BKJIIOYAET.




- (oH[ TECTOBBIX 3aJaHUI 110 TUCHUIUIMHE,

- TeMaTUKa U MaTepUaIbl 3aJJaHHH,

- TEMaTHKa U BOMPOCHI K KOJJIOKBUYyMaM,

- IepedeHb TeM pedepaToB/I0KIAI0B,

- BOIPOCHI 15 camocTtosTesbHoro n3ydenus (CPC)

- BOIPOCHI U OMJIETHI JIJIs 9K3aMEHa,

- KpUTEPHUH OLICHKU 3HAHUH CTYICHTOB.

HasnaueHnue ONEHOYHBIX CPENCTB: BBIIBUTH chopmupoBaHHOCTh KommereHinu ITK-1 (cm. m.

1.

JleMOHCTPallHOHHBbIEC BADHAHTHI TECTOB VISl TEKYLIEr0o KOHTPOJISI
Pa3zoen 5. Memopannvie namonocuu
IIpumepnoe mecmogoe 3adanue
Bribepute npaBUiIbHBIE OTBETHI:
1. Hazosume anmuokcudanmmuoie ghepmenmol.
a) Karajiasa;
0) cymepoKcHIKaTanasa;
B) NIUpyBaTKHUHAa3a.
2. Dgpghexmur upesmepnoti akmusayuu CP u I10JI:
a) THrHONPOBaHKNE aKTHBHOCTH MeMOpPaHHBIX (hocdonas;
0) CHI)KEHHUE TIPOHUIIAEMOCTH MEMOPAHBI JJIsl HIOHOB;
B) OpMHpOBaHHE «KIACTEPOBY B KIIETOYHOH MeMOpaHe.
3. AxmusHvie chopmul Kuciopooa, npusoosiyue K anonmo3sy, CHOCOOHbL.
a) MHAaKTUBUPOBaTh cuHTE3 ATD;
0) ocTaHaBIMBAThH MPOXOXKICHUE TIINKOJIN3A;
B) aKTMBHUPOBAaTh CUHTE3 THAPOIA3.
4. I[lamonozcusa enadxozo JIIP evipascaemcs.
a) HapyIIeHNEM CHHTEe3a MEMOpPaHHbIX JIUIHIOB;
0) HapyIIeHWEM CHHTEe3a MEMOPaHHBIX OEITKOB;
B) HapyIICHUEM JE€3MHTOKCHKALIMOHHBIX IPOLIECCOB KIIETKH.

Tembl pedepaToB / 10KJIa10B
[TpyHIMIIBI peryIsuy MEMOPaHHBIX OEJIKOB
XonecTepHH KakK peryiasiTop MeMOpaHHbIX (PepMEHTOB
Bo3spacTHble n3MeHEHUs KJIETOYHBIX MEMOpaH
Perynsuus paboThl HOHHBIX KaHAJIOB
JleticunenTUBI ¥ IPUHIUT UX JICHCTBHS Ha MPUMEPE BAIMHOMHIINHA
Paznuunble TUITBI KaHAT0(OPMEPOB U HOHOPOPOB
Ponb rimyramaTHBIX penenTopos
DK30LUTO3
UccnenoBanue ¢pa3oBOro COCTOSIHUS MEMOPAHHBIX JTUITHIOB
0. Meroabl XapaKTEpPUCTHUKH MUKPOBSI3KOCTH OUCIION
1. PeHTreHOCTpyKTYpHBII aHaIKN3, €ro IpUMEHEHHE B 00J1aCTH U3yUYeHHUs] MeMOpaH
12. Hanockonust UHAYIMPOBAHHO-UCTOLIEHHOTO U3ITyYeHUS
13. IMMYHHOSJEKTPOHHAs MUKPOCKOITUS C MUCTIOJIh30BAHUEM MEUCHBIX aHTUTEI
14. MukpocKonusi CHUKEHHSI CTUMYJIHPOBAaHHOM amuccuu (anri. SED)
15. Meroa I€HCUTOMETPUH B OTPAKEHHOM CBETE B M3yUYE€HUU MEMOpaH.
16. IIpoucxoxxaeHue MmeMOpaH.

RBOoo~NORwNE

IIpuMepHBIe KOHTPOJILHBIE BONIPOCHI AJIsl YCTHOTO ONpPOCa’

Pazoen 3. Xumuueckuii cocmag: memopanuvie 0eaKu u JURUObl
Tema Membpannwiii buciou

1. Kakyo posb BBINOJHSIOT MEMOPAHbI B 5KUBOM MUPE U IBOJIIOLIUN?
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Kaxk ucronp3yeTcst KJIeTKON acCuMMETpHsi MeMOpaHHOTO Oucios?

HazoBute ¢axTopsl, HM3MEHSIOMINE MHUKPOBI3KOCTh MeMOpaH. Kak OHM yd4acTBYHOT B
PEryJIsIUN KICTOYHBIX (DYHKITHMA?

[Touemy HaTpHii U KAJIBIUI BEIOPAHBI IPUPOJION KaK CUTHAIBHbBIC HOHBI?

KakoBbl npuHIUNBI TpaHC(HOPMALIMK SHEPTUU B MOJIEKYJISIPHBIX MallIMHAX ?
JBoiictBenHas poiab ADK B kieTkax
OxapakTepu3yiTe MEXaHU3Mbl CTAOMIN3AL1 MEMOPAHHBIX CTPYKTYP KMBOH KIIETKH.

I[Ipumepbl BONPOCOB /Jisl NOATOTOBKH K KOJJIOKBHUYMY
Pazoen 2. Memoowl uccnedosanus memopan
Brigenenue u pasaenenue MeMOpaH.
Brinenenue, ouncTKa v aHaIM3 MEMOpPAHHBIX OCIIKOB.
JerepreHTsl.
Brinenenue, ppakiimOHUPOBAHUS U OYUCTKH JIUITHIOB.
MeTop1 U3ydeHHs] TMHAMUKHA MEMOpaH.
3amura pedepaToB (IOKIJIAJ + MIPE3EeHTALNs) 10 TEMaM, YKa3aHHBIM B Ta0nuie 4.2.

Pazoen 3. Xumuueckuii cocmag: memopanHvle 0eaKu U TURUOBL
Tema MembparHbvle 1unudvl: OCHOBHBIE MUNBL TUNUOOS, UX PUIUKO-XUMUYLECKUE XAPAKMEPUCTNUKU,

Gdynxyuu

ok wdE

®dochomunuapl: Taunepodochounmuab U chuHroPocoTUIHIb.

Ocob6ennbie hochomumuapl MeMOpaH: II1a3MaJIOT€HbL, AUOJIbHBIE (hochHOoIMIUIbI U Ap.
[mukomumu bt epeOpo3uIbl, CYIb(PATUIBl M TAHTJIMO3U/IbI, UX CTPOCHUE U (DYHKITHH.
XomnecTeprH, CTPOCHUE U 3HAYCHUE.

MeMOpaHHBIE JIMITUIBI, YYACTBYIOIIHME B TIEpeIade CUTHAJIOB.

bruocuHTe3 M TpaHCIOPT MEMOpAHHBIX JHUIHJIOB: MECTO CHHTE3a MEMOpPAHHBIX JIHMIUIOB,
UCTOYHUKU >KUPHBIX KHCIIOT, MEXaHU3Mbl TpaHcropra (ochOoIUMUIOB M XOJECTepHHA K
MECTY BCTPaMBaHUSI.

Posb TMNONIPOTENHOB M IUMUANEPEHOCIINX OCIKOB.

Ilpumepnvie 3a0anus u 60nPocvl 01a NOO20MOBKU K KOHMPOAbHOU padome no meme
«Memoowl uccnedosanus memopau»

1. Yro takoe Ounemibl? Kakum 00pa3oM OHU MCTIONB3YIOTCS JUI U3y4eHHUsl MeMOpaH?

2. CtpykTypa Kakux cOoeIuMHEHUil mpezcrasieHa Ha puc. 1?7 Kakyio umHpopmanuio o memOpaHax
MO>KHO TIOJYYUTh, IPUMEHSS UX B UCCICTOBAHMSIX?

IOMA
et

Puc.1. CtpykTypa HEKOTOPBIX BELIECTB, IPUMEHAEMBIX IPU U3YUEHUN UCKYCCTBEHHBIX U
MPUPOJIHBIX MEMOpaH

Kpome Toro, mpemycMOTpeHO pelieHue 3agad 1Mo TeMaMm 1-7, BKJIIouas CUTyallMOHHBIE,

KOTOpBIE OLIEHUBAIOTCS IO 5-0aJUIbHOM CUCTEME.

IIpumep 3anaumn:

Pa3zgen 1. buonoruyeckne MeMOpaHbl KaK YHHBepCaJibHble CTPYKTYPHO-(YHKUIHMOHAJIbHBIE
00pa30BaHUs )KUBBIX CHCTEM

Tema 1. Hcmopus usyyenuss membpan (3a1a4d MOTYT BKITIOYATHCS B KOHTPOJIbHYIO paboTy)



[Iycth ¢ OmHOW CTOPOHBI TOJIYIIPOHHMIIAEMOW MeMOpaHbl (mpumeMm e€ 3a CTOpoHYy 1)
MIPUCYTCTBYIOT 3apsKEHHBIE MAKPOMOJIEKYJIbI, KOHIICHTpalMs KOTOpbixX paBHa 10 MkM, a cpennuii
3apsi cocTaBisieT + 9,9. Makpomosiekyiibl Haxoastest B BogHoM pactBope NaCl. Oxkaszanocsk, 4o ¢
npyroii croponsl MeMOpansl coepxkanue Na* pasusgercsa 10 MmxM, a Cl — 50 MxM. COOTBETCTBYIOT
JU 3TU 3HAUEHUS HOHHBIX KOHLIEHTPAllUA TeM, KOTOpbIE IOJDKHBI HAOII0JaThCsi B CHUCTEME,
HaXosMIeHcs B TEePMOIMHAMUYECKOM PABHOBECHH OTHOCHTENBHO pacnpenenenus nonos Na*u Cl
0 pa3HbIe CTOPOHBI MEMOPaHBI?

Oyenounvle cpeocmea 01 MeKywe20 KOHMpOJs TO JAHHOW JWUCHUILIMHE MOIPOOHO
npuBenieHbl B buoxumun MmemOpan [Tekct]: yued mocodue / O. B. My3zanesckas. — Upkyrck: U3na-
Bo UI'Y, 2018. - 191c.

dopMa MPOMEKYTOUHOM arTectanuu - Ik3amen. Cucrema oueHok: msatubamibHas. OC
3TOT0 TUNA JOJDKHBI BBIABIATH CTENCHb OCBOCHUS TEOPETHYECKMX 3HAHMH Kak 0a3zy s
dbopMHUpOBaHHS KOMIIETEHIM, YMEHUS HX TMNPUMEHATh B CHTYalHAX, MOJCIHUPYIOLINX
npodecCHOHATIBHYIO IESTEIBHOCTD, a TaKkke chopmupoBanHocTh KomnereHuuu IK-1, 3asBneHHoi
B 1 Il

IIpuMepHBIii CIUCOK BONPOCOB K IK3aMEHY
. Ilpouncxoxaenue memOpaH.
. OBOJIIOLMS IPEJCTABICHUN O MEMOpaHax.
. buonornueckue MmeMOpaHbl, X CTPOEHHE.
. @yHKIIMM MEMOPpaH.
Onucanue KUAKOKPUCTAIINYECKON MO/IEN OpraHU3alluid MEMOpaH.
. Ponre MeMOpaH B 3BOJIIONINY JKHUBOTO.
. OcHoBHble Pochonaunuabl MEMOpaH, UX CTPOEHUE U PYHKIIHH.
. Kmaccugukanus 6enkoB MmeMOpaH 1o (QyHKIHSM.
. YKIJ1aJJKa KOMIIOHEHTOB CTPYKTYphl B MEMOpaHe.
. CTpyKTypa JTUIUAHOTO OUCTIOS.
. CBoiicTBa 6MCII0s JIUITUIOB.
. JIunu1-6enKoBBIE B3aUMOIEUCTBUS, (ha30BbIE TIEPEXOIBI.
. PadToBas crpykrypa MmemOpaH.
. buonornueckoe 3HaueHHE OEITKOBBIX aCCOIMATOB B MEMOpaHe.
. IlpoTonABMXKY1IIast cuila, ee posib B TPAaHCHOPTHBIX Mpolieccax
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. TpaHCTIOPT HU3KOMOJEKYIISIPHBIX META00IUTOB (YII€BOOB, AMUHOKHUCIIOT)
. Beinenenue u pa3nenenue memOpaH.

. MeTronibl H3y4eHus: AMHAMUKH MEMOpaH.

. buorenes memOpaH.

. bucnoitaple munuHBIE MEMOpPAHBI, UX TOJTY4YEHUE.

. [laTonmorun MmemMOpaHHBIX OpraHe.

. JIurtuipl MeMOpaH, ux posb.

. benku memOpaH.

. I'muxonunuasl, MX poib B MeMOpaHax.

. T TMKOTIPOTENHBI ¥ IPOTEOTIIMKAHBI MEMOpaH, X (PyHKITHH.
. XOJIECTEepUH, €ro 3Ha4CHHUE.

. @ochonunupl, knraccupukanus, CTpoeHre U GyHKIUH.
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Pa3zpaboTunk:

e

CTaplIIui MpernoiaBaTeib O.B. My3aneBckas




(moxamuce)

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO mo HampaBlieHHIO
06.03.01 «buonorus» u mpoQuII0 NOArOTOBKU «broxumusy».
[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapbl OMOXUMHH, MOJIEKYJISIPHOM OMOJIOTHU U

I'CHCTUKHU.

« 06 » mapta 2023 .

[Tporokon Ne 7 3aB. kadempoii (& e,

Hacmosuyas npoepamma, ne mooicem Oblms G0CHPOU3GEOCHA HU 6 KAKOU (opme 6e3

npeosapumenbHO20 NUCLMEHHO20 paspeueHus kapeopul-paspabomyura npozpammol.



