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1. Heanb u 3aaaum AucuumIuHbl «buoxumust memopan»

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

3anaum:

- chopmupoBaTh 3HAaHKE 00 OCHOBHBIX ACMEKTaX CTPOCHUS U (QYHKIIMOHUPOBaHUS OnomMeMOpaH;

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

- OCBOHTHb TEOPETHYECKHE OCHOBbI OHMOXMMHYECKHX METOIOB HCCIEAOBaHUs MeMOpaH U
MeMOpaHHBIX IIPOIECCOB;

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

- TIO3HAaKOMHUTb C BO3MOXHOCTBHIO HCIOJb30BaHUS MeMOpaH B OHOJIOTHH, OMOTEXHOJOIHH,
MEJMIIMHE U APYTuX chepax.

Il. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOnas nuciuiuinaa b1.B.6 «buoxumus memOpan» OTHOCUTCS K 4acTu, opMUpyeMoit
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOIIICHUH.

2.2. Inst u3y4yeHusi JaHHOW y4yeOHOM NUCUUIUIMHBI HEOOXOAUMBI 3HAHMSI, YMEHUS U HaBBIKH,
dbopMupyeMble  MPEAIISCTBYIOIUMU  AucHUIUIMHAMu: «OOmas  Ouosorusiy, «OOmass wu
HeopraHuyeckas Xumus», «Opranuueckas xumus», «buoxumusy, «lutonorusy», «MonekynspHas
ouonorusy, «OU3NKO-XUMUYECKHUE METOBI B Onosioruny, «DU3nonorus pacTeHUi.

2.3. Ilepeyenp MOCHEOYIOMIMUX yYEOHBIX TUCIUIUIMH, JJII KOTOPHIX HEOOXOIUMBI 3HAHMS,
YMEHUSI H HaBBIKH, (QopMupyemble JaHHOH yueOHOH  aucuurumHOW:  «buoduznkay,
«brnoxumudecke MEeTOIbl HCCIEI0BaHUs», «bObIION MPAaKTUKYM MO OHOXUMHIY, «buocucTemMsl u
3arpsi3HEHUs», «MUKpPOAJIEMEHTO3bl W BUTAMUHHAS HEIOCTATOYHOCTBHY», IPOU3BOJCTBEHHAS
MPAKTUKA U MPOPUIBHBIX JUCIHUILTNH.

111/ TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS JUCHUITJIMHBI
[Ipouiecc ocBoeHusi MUCHUIUIMHBI HampaBieH Ha (opmupoBanue kommnereHuuu IIK-1 B
coorBerctBUM ¢ ®I'OC BO m OIl BO no nanHomy HanpasiaeHuto noxarorosku 06.03.01
«buonorusy», npodunps «buoxumusy»:
IIK-1: crocobeH NmpHUMEHSATh Ha MPAKTUKE TEOPETUYECKHE OCHOBBI M 0a30BbIE METOMbI
OMOJOTMYECKOH XHMHH, T€HETUKU, MOJEKYJISIpHOW OHOoJIoruu, (PU3HOJOTUM U OUOTEXHOJOTUH
pacTeHH.

Ilepedyens muIaHNpPyeMBbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX C
MHIMKATOPAMHU JA0CTHKEHUS KOMIIeTeHIN

Komnerennus HNuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHIH
IIK-1 HJIK nx1a 3HaTh: OCHOBHBIE MPHHIUIBI OPraHU3aIUN
Crniocoben 3naer TeopeTndeckue | MeMOpaH, (YHKIMH MeMOpaH, O0COGECHHOCTH
NPUMEHATH HA TNPAKTHKE | OCHOBEI  OMOIOrMYECKOH | MOJIEKYISPHOTO COCTaBA M CTPOCHHS MEMOpaH;
TEOPETHUYECKHE OCHOBBI W | XHUMHH, TEHETUKH, TCOPCTUICCKHUEC OCHOBBI 0a30BBIX MCTOJ0B
0a30BbIe METONIBI | MONEKYJISIPHOH Ouonorum, | 1o c/IeAoBaii MemOpan.
o~ YMeTh: HCIOIb30BaTh KOHKPETHBLIC JTaHHBIC
OMOJIOTHYECKOH  XUMHH, | OMOTEXHOJIOTHH U 9
o o CTPOCHU BHCIIHCU MeM6paHLI JIIA
TCHETHUKH, MOJEKYISIPHOU | (GU3NOIOTUN  PACTEHHIA, XEPAKTCPHCTHKE (yHKITHOHAIHHOI0 COCTOSHHA
6uonoruu, (uznonoruu u | 6a30BbIX METOMIOB | yjeriw; MpPUMEHATS 3HAHHS O GHOXHMHUH
OMOTEXHOJIOTMH PACTCHUN. | UCCIICTOBaHUM. MeMOpaH B IOC/EYIOMIX AUCLUILTHAX.
BHa}IGTBI NpeACTABJIICHUCM O POJIN MCM6paHHLIX




CTPYKTYp B  Ipoleccax TpaHcQopMmaiuu
SHEPTMU B KIETKE W Jp., O OWoreHese u
BOBJICUCHUM KJICTOYHBIX MEMOpaH B Pa3BUTHE
HEKOTOPBIX TMATOJOTUH; MpHeMaMu METOJIOB,
HCIIONTE3YEMBIX B MEMOPaHOJIOTHH.

WKk 1.2

YMmeer MPUMEHSITh
OMOXHMUYCCKHE u
MOJIEKYJISIPHO-
OMOJIOTUYCCKHE  METOJbI
HCCIIEI0BaHUN s
U3YYCHUS OMOJOTUYECKHIX
00BEKTOB.

3HaTh: METOABI BBIICICHUS W Pa3IcICHHS
MeMOpaH, METOABl  U3y4YeHHUS  JIMHAMUKU
MeMOpaH, METOBI MOJICIUPOBAHUS "

MOJTYYCHUST HCKYCCTBEHHBIX MeMOpaH.
YMeTb:  TPUMEHUTh  OHOXMMHUYECKHE U
MOJICKYJISIDHO-OMOJIOTHUECKUE ~ METOABl  JUIA
M3Yy4eHUS Pa3sHOOOpa3HBIX MEMOpaH.
Brnanmers: mpejicraBieHHeM O BbIOOpE MeTona
WCCIICIOBAHUS B 3aBUCHMOCTH OT 3aJiayH,
00BEKTA ¥ ATara U3y4eHus MeMOpaH.




IV. COAEP’ KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

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

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

3 nux

4.1 CopepxxaHue OMCUUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHeM BHJIOB Y4eOHBIX 3aHAATHIl M OTBeJIEHHOr0 HAa HMX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Paznes nucouminHbl/ TEMA - Buner yaeOHO paboThI, ®opMa TeKylIero
n/H $ | BKJIOYas CAMOCTOATEIBHYIO paboTy 00yJarmuxcs, | KOHTPOJIsI
= E MPaKTUYECKYIO MOJATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o Z NPOMEKYTOYHOMI
T oo, KoHnrtakTHas paboTa npemnoaaBaress ¢ =
= e 2 arrecTauuu
=S 00yJaromuMucs =
@ i ) (mo cemecTpam)
= s & =
Q = ]
e s = =) S =
5 Z ; £ Jexuusi | Cemunap/ KoncyabTanus 58
S = = = MpakTuyeckoe, g s
Z| 3 o = 6 z =
5] ) JadoparopHoe =
O~ =~ = 3aHsATHe/ O =
1 2 3 4 5) 6 7 8 9 10
1 Paspnen 1. buonornyeckue MmeMOpaHbl Kak VYcTHBIi onpoc
YHUBEPCAIBHBIE CTPYKTYPHO-(PYHKIIMOHAIBHbIE 6 11 6 4 - 1 (xoHTp. paboTa)
00pa30BaHUs KHUBBIX CUCTEM
2 Pasnen 2. Kongo"z“y“’
K.
MeTo/ibI HCCIeI0BaHus MEMOPaH 6 13 6 6 - 1 A
KOHTPOJIbHAs paboTa
(Tecr)
3 Paznen 3. Tect (kOHTpOIBbHASL
XUMHYECKUH COCTaB: MEMOPaHHBIE OENKH 1 6| 29 16 12 - 1 pabora), ycTHBIi o1poc,
JIUTIA b KOJIJIOKBUYM
4 Paznen 4. Pedepar, noxnan
8 6| 12 2 8 - 2
Paznoobpazue meMOpaH
5 Paznen S. Joxnan, TecT (YCTHBIH
6 5 2 2 - 1 ompoc)
MeMOpaHHBIC TATOJIOTHN




4.2 Il.1aH BHeayIMTOPHOI CAMOCTOSITEIbHOM PA00THI 00Y4aAIOIIUXCS MO AUCUHUILIHHE
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Cemectp

Haszpanue paznena, TeMbl

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Bup camocrostensHON pabOThI

Cpoxku
BBITIOJTHCHUSI

TpynoeMkocTsb
(uac.)

OreHoyHOE
CPEICTBO

VuebHo-
METOUYECKOE
obecrieueHue
CaMOCTOSATCIBLHOM
paboThI

Pa3gea 1. Buonoruueckue
MeMOpaHbI KakK
YHUBEpCAIbHBIE
CTPYKTYpPHO-
(bYHKIIMOHAIBEHBIE
00pa30BaHMs KUBBIX
cHCTeM

M3yueHne TeopeTnyeckoro Marepuaa o cieayrmemy
BOIIPOCY, UCIOJIB3YS YUEOHYIO IUTEPATypy U HayuHbIE
cratbu: «IIpoucxoxaenue MmeMOopan».

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

1w

VYcTHbl onpoc
(xOHTP.
pabora)

Mys3anesckas O. B.
Buoxumust MemOpaH :
yaeb mocodue / O. B.
MyszaneBckas. —
Wpxkytek: U3n-so UT'Y,
2018. - 191c.

Yenros 10.C.
BBeneHue B KI€TOUHYIO
OGuomnoruto6 y4ed. s
YHHB-TOB,
00yJaromuxcs Mo
HaIIpaBJICHUIO
Buomorus u 6uonor.
crnen-tsaMm / 1O.C.
YeHnos.- M.: AlbsHC,
2015.- 494 c.
Hukutun M. A.
IIpoucxoxaenue
MeMOpaH U
MeMOpPaHHO
sHepreTukH («XuX»,
2013, Ne9).




CamocTosTeapHas pa60Ta 06yqalom1/1xca

YuebHo-

0 METOINYECKOe
Cemectp| HaszBanme paznena, TeMbl . Cpoku  |TpymoeMKocTh HEHOHHOE obecrieueHne
Bug camocTosTensHOR paboThI CPEICTBO .
BBITIOJTHEHUS (gac.) CaMOCTOATEIIBHON
paboTHI
[loBTOpEeHME cCleAyIOMMX BONPOCOB M3 Kypca (QHU3UKH, Mys3anesckas O. B.
OHMOXUMUMU. Buroxumus MeMOpaH :
a) (hU3UKO-XMMHUYECKHUE CBOIiCTBa 0eJKOB; 0) y1eb nocobue / O. B.
U302JIEKTPUYECKAas TOYKA, B) OCHOBHBIC OITHYECKHE My3aHeB.CKa"' -
MpHOOPHI, UCTIONB3YEMbIE IJISI MUKPOCKOTHPOBAHUS, T) XOJ 12/15) 112’ Tle'glfgﬂ'Bo ury,
nydedf B CBETOBOM M OJNCKTPOHHOM — MHKPOCKOMNAX; TTpHHIMITE H METOTH
MIOCTPOCHUE M300paKeHus; BUIBI AIEKTPOHHOM GHOXHMUH I
MUKPOCKOITHH; JT) METO/I 3aMOPaKNBAHUS—CKAIIBIBAHNS; MOJEKYAPHOIH
e) BO3MOKHOCTH KOH(OKAJILHOM CKaHUPYIOIICH GUOIOr MU
MHUKPOCKOIINH. [anexTponHBI pecypc]:
Hamucanme pedepara/noknaga mo OJHOW W3 CIEAYIOMIMX 2-e m31. (o) / K.
Paznen 2. TEeM: VI;/JIICOEI, Jox. gf]ogKep.
Tpancmuccuonnas 2JIeKIMPOHHAS MUKPOCKONUSL 8 — V.- bUHOM. JIab.
6 11\\/[/1661}\”4[2;{:; HCCIIEIOBAHMS ucenedosanux Guoventpan 1-3 u 1 Kosnoksuym, iHIE)lHI/II/I, 2015. - 85?9 EC
Memoo paduoaxmusHou uHOUKayuu ):[01(<naz[, reet AS%KHM flocTyra:
Dnyopecyenmuas CHEeKmpOCKOnus, CKAHUPYIOWAsL pI;%I({):zj g)eg(b};:{((:))l: A. B.
Kanopumempus — 00CMOUHCIMEA U 02PAHUYEHUSL CriexTpanbHas
Membpannas uHdICEHepUsi, NPUMEHAeMAs 8 UCCAe008aAHUSX nasepHas
Mmemopar u op. CKaHUPYIOIIas
[MoaroroBka kK KOHTPOJIBHOM padoTe (TecTy).. KOH(pOKaNbHAs
MUKPOCKOIINA B
OMOIOTHIECKUX

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

MeMOpaHHbIE OETTKU U
JIMITU BT

YCTHBIH OIIPOC

UYennos O. C.
BBeneHue B KIIETOYHYIO
OUOJIOTHIO [TEKCT]:
y4eb. U1 YHUB-TOB,
00y4JarImuxcs 1mo
HaIpaBJICHUIO
Buomorus u 6uonor.
crnen-taMm / 0. C.
Yenmos. - M.: AnbsHc,
2015.—494 c.

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




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCS Y4eOHo-
METOINYECKOe
OneHouyHoe
Cemectp| Haspanue pa3zena, TeMbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosTensHOR paboThI CPEICTBO .
BBITIOJTHEHUS (gac.) CaMOCTOATEIIBHON
paboTHI
H3yueHne TeopeTHUECKOro MaTepralia 1o OJHOW U3 TeM: Kierxu mo JIstonny
ITnazsmamuueckas membpana apxeii u 3y6axmepuil [rexcr] : yaeOHuK / pen.:
11 6 JI. Kaccumepuc, B. P.
azmanremma cpuoos . JIunranna, 1. [Tnonmep ;
IInazmamuueckasn memopana pacmeHuii nep. ¢ anru. 1. B.
Aoeprnas obonouxa ®unMnnosuya. - 2- U3,
BHewnss u 6HympeHHss MUMOXOHOPUATbHbIE MeMOPAaHbl ucnp. i gor. — M.: Jab.
M 3HaHui, 2018. - 1059 c.
p- . DyHKIIMOHATbHASL
Hammucanwne pedepata 1mo ogHOM U3 BBIIIE YKa3aHHBIX TEM. MOP(OIIOTHS! KIIETKH
[Toarororka jokiana mo TeMe pedepara ¢ mpe3cHTaIUCH. [Texct]: yue6. mocobue
s crynenros / J1. T
Hepsbun. — M. :
Vuusepcurer, 2005. — 317
C.
Komog B. I1. buoxumust
Pasnen 4. Pedepar, |[Tekct] : yueb. ans By3oB /
6 3-7H 2 JIOKJIAJT B. I1. Komos, B. H.

Pa3znoob6pazue meMOpaH

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

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

WHTEpHET —MCTOYHUKH.




Cemectp

Haszpanue paznena, TeMbl

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Bug camocTosTensHOR paboThI

Cpoxnu
BBITIOJTHEHUS

TpynoeMKocThb
(gac.)

OreHo4yHOE
CPEICTBO

VYuebHo-
METOAUYECKOE
obecrieueHue
CaMOCTOSATEIILHOMN
paboTHI

Pa3nen S.
MemOpaHHbIe MTaTOIOTUH

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

CocTaBneHue Tpex BOIPOCOB ISl ayAUTOPUH TIO TEME
COOOIICHMUS.

7-8 1

Hoxnan, Tect
(ycTHBII
ornpoc)

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

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

WnTepner-
HCTOYHUKHU.

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

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

JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHI — 3 Yac







4.3 Conepxxanue y4eOHOro MaTepuasa

Pazgen 1. Buosoruyeckne MeMOpaHbl KaKk YHHBepcaJlbHble CTPYKTYPHO-(YHKIMOHAIbHbIE
o0pa3oBaHus KMBBIX cucTeM. OOLIMe NPECTaBICHNU O MEMOPAaHHBIX CTPYKTYpax KIETKH, POJIU
MeMOpaH B JXKMBOM Mupe. buonornyeckue ¢yHkimu meMmOpaH. DBOJIONUS MPEACTABICHUNA O
CTpOoe€HUHU MeMOpaH. MoJienu opraHu3aiuy MeMOpaH.

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

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

Metonbl MoOJeNUpoOBaHUs U IOJYyYeHHMS MCKYCCTBEHHBIX MeMOpaH. VckyccTBeHHbIE

MeMOpaHbl, UX Ki1accuukamnys. JIMmocoMpl Kak MpocTeast MOJENb sl U3ydeHus: OnoMemMOpaH.
Tuner unocom. IIporeonunucomsl. JIMIIOCOMBI KaK HOCUTENH JIEKapCcTB. MOIEIBHBIN YHIOLHUTO3
Ha Junocomax. durocomsl. KomibprorepHbsie Mosienu MeMOpaH.
Paznen 3. Xumnueckuii cocraB: mMeMOpaHHble JUNUAbI M OeJkH. MemOpaHHbBIE JIUTIUJIBL:
OCHOBHBIE THUIIBI JIMIIUAOB, UX (U3MKO-XMMHUYECKHE XapaKTepUCTUKH, (yHKuuu. Dochonmunumasr:
rmunepodochomumuasl U chunaropochommmnuael.  OcobeHnble  pochomunuabl  MeMOpaH:
IUIa3MaJIoOreHbl, JUojibHble (ocomumuasl U ap. [mukomunuael: nepedpo3uabl, cyabhaTHIbl U
TaHTJIMO3HIBI, UX cTpoeHue U (QyHKIUU. CTeponbl (XomecTepoia U (GUTOCTEPOIIbl), UX CTPOCHUE U
3HayeHue. MeMOpaHHbIe JUMM/bI, YYaCTBYIOUIME B Ilepefade CUrHajloB. bUocHHTE3 U TpaHCHOPT
MeMOpaHHBIX JIMIUIOB: MECTO CHHTE3a MEMOpPaHHBIX JIMIHIOB, MCTOYHUKH >KUPHBIX KHUCIIOT,
MEXaHU3Mbl TpaHcnopTa (ocGonIUNUIOB U XOJIECTEpUHA K MeCTy BcTpauBaHus. Poub
JUTONPOTEUHOB U JIMITUATIEPEHOCAIINX OETIKOB.

MemOpannsbie 6enku. I'mukonporennsl. Knaccugukanus O6enkoB MeMOpaH, OCHOBaHHAs Ha
cmoco0e acconmanu Oenka C JIMIUOHBIM OHciIoeM. MOHOTOIIHBIE M IIOJUTONHBIE OEIKH.
Knaccupukanus meMOpaHHBIX  OenkoB 1m0 (QYHKIUSAM  (CTPYKTYpHBIE, TpaHCIIOPTHBIE,
(dbepMeHTaTUBHBIE U perienTopHbie). OCOOEHHOCTH CHHTE3a W BCTpauBaHUs OEIKOB B MEMOpaHY,
CUTHAQJIbHBIE TIOCJIEJIOBATEIbHOCTH B O€NKaX, CUTHAJIbHBIE NENTHAA3bl, y4yacTHE KaHaJOB BO
BCTpavBaHHE HOBOOOPA30BAHHBIX OEIKOB B MEMOpaHy.

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

TpancnopT BelecTB dYepe3 KieTo4yHble MeMOpanbl. Kiaccugukanus TpaHCHOPTHBIX
npoueccoB. [IponunaeMocTs Uit Boabl. KaHaNbHBIM M 4YeNHOYHBIM THUI nepeHoca. [lepBuuHoO-
aKTUBHBIN TpaHcnopT. TpaHcrnopT npoToHOB. Ponb MeMOpaH B CO3[JaHMM MOHHBIX I'PaJIME€HTOB B
KJIETKE U MEMOpaHHBIX MOTEHINATIOB. BTOPHYHO-aKTUBHBIN TPAHCIIOPT.

OHAOIUTO3 W HK301MTO3. Hecrenuduueckuit ¥ pernentop-ornocpeoBaHHbI HIOIUTO3.
[IpouiecCUHT MOTJIOLIEHHBIX MOJIEKYJd. OK30I[MTO3, €ro pojib M MPUYMHBI, 00ecredyrBaroliye
MHUIMALUI0 ¥ (YHKIMOHMPOBAHME STOT0 MEXaHHW3Ma. YdyacTHe MeMOpaH B Ipolieccax
MEXKJIETOYHOTO y3HaBaHUS U Ipyrue pyHKIUU MeMOpaH.

Pazgen 4. PasnooOpa3ue memoOpan. [lnazmaTnueckue MeMOpaHbl 3yKapuoT (pacTeHui, TpruooB,
KUBOTHBIX), dyOakTepuil u apxeOakrtepuil, ux ocobeHHOCTH. MemOpaHbl TpaMOTpHIATENbHBIX
IpaMIIOJIOKUTENbHBIX OakTepuid. Pa3nnuus B XMMHYECKOM COCTaBe, CTPOEHUH MeMOpaH opraHesl
JYKapUOTHYECKUX KIIETOK.

Pazgen 5. MemOpaHHble NATONOTMM. AJANTAlMOHHbIE HW3MEHEHHs MeMOpaH. OCHOBHBIE
MEeXaHU3MBbl HapyIIEHUs OUJIMITUIHOTO CJI0s MpH narosiorusx. [laTomorun MmeMOpaHHbBIX OpraHes.



4.3.1. IlepeyeHb CeMHHAPCKHMX, NPAKTHYECKHX 3aHATHI U J1a0OPaTOPHBIX padoT

Ne | Nt paspesia m HaumeHoBaHue TpyroeMKoCTh Onenovnble ®opmupyem
n/ TeMbI CeMHMHAPOB, (uac.) cpeacrsBa ble
H NPaKTHYECKUX U Bcero N3 Hux KOMIIETeHIIUH
J1a00paTOPHBIX PadoT 4acoB npaKTH4ec (MHIMKATOPBI
Kas )*
NMOATr0TOBK
a
1 2 3 4 5 6 7
1 | Paspea 1. 1) Ucropus u3ydeHus 4 K-1
Buonoruyeckue | MeMOpaH HJIK k11
MeMOpaHBI KaK 2) Mogenu opraHu3aItim VYeTHbIN onpoc, UK rxa2
VHHBEpCATbHBIE MeMOpaH (koHTp. paboTa)
CTPYKTYPHO-
(byHKUMOHAIBH
bIe 00pa30oBaHUA
JKMBBIX CHCTEM
2 | Pa3neu 2. 1) MeTobI HCCITE0BAHUS 6 Komnnoksuywm, IIK-1
Metobt MemoOpan: SIMP, OT1P, JIOKJIa, MK 11
HICCIIEIOBAHNUS MHKPOCKOIHS, KOHTPOJIbHAs UK i1z
MeMGpan HEeHTpU(YTUPOBaHUS U JIP. pabora (TecT)
2) UckyccTBeHHBIC
MeMOpaHBbI, THIIBI, TOJYUYCHHE,
NpPHMCHCHUH
3 | Pazmean 3. 1) Turnbl MeMOpaHHBIX 6 Komnoksuym, K-1
XUMHAYECKUN JIMITHIOB. TecT (KOHTP.. K nraa
COCTAB: 2) OreHKa IIOIIa 1 ¥ JJIHHBI pabora), UK nxc12
MeMGpaHHbIe MOJICKYJIBI OJICHHOBOM YCTHBIN OIpoc
6K I KUCJIOTBL
3) BuocuHTe3 U TPaHCTIOPT
T IBL MeM6paHHBIX JIUIIUJI0OB
4 | Paznen 3. 1) Benku MmemOpaH. 6 Tect, yCTHBII nK-1
XUMHAUYECKUN Oco0OeHHOCTH CHHTE3a U omnpoc HJIK mx-11
COCTAR: BCTpauBaHHs B MeMOpaHy UK rxc12
MeMGpaHHbIe 2) MeMOpaHHBIi OHCITOM.
P 3) BausiHue paziandHbIX
(hakTOpOB Ha IPOHUIAEMOCTb
JIATIA B MeMGpan
4 | Pa3znen 4. PaznooOpasue memOpan 8 K-1
Pa3zHooGpasue Pedepar HJIK k11
MeMOpaH AoKan HIIK a2
5 | Pa3nen 5. MemOpaHHBIE TATOIOTHH 2 Joknaz, Tect IK-1
MemGpaHHbIe (yerHsiii ompoc) HJIK r11
IaTOJIOTUU
4.3.2. IlepeyeHb TeM (BONPOCOB), BBLIHOCHMbIX HAa CAMOCTOSITeJIbHOE H3Yy4YeHHe
CTYJA€HTAMM B PaMKax camocTosiTeJbHoil padorsl (CPC)
Tema 3aganue Dopmupyemas NAK
n/n KOMIIETEHIIHS
1. Buosoruueckue CaMOCTOSITEIILHO CoﬁpaTL u Hﬂ[{ TIK-1.1
MeMOpPaHbI KaK HU3y4UTh TEOPETUYECKUI T1K-1
VHHBEpCAIbHbIC Marepua 1o BOIPOCY
CTPYKTYpHO- «IIpoucxoxaeHrne MeMOpaHy.
CocTaBUTh IUTAH-KOHCIEKT U
(bYHKIIMOHAILHBIE
3 TeCTOBBIX 3aJaHHsA IIO
06pa3soBaHHs JKUBEIX 0003HAYEHHOH TeMe.
CUCTEM




[MoAroToBUTECS K  yCTHOMY
orpocy.

MeTtonp! ucciaegoBaHUS
MeMOpaH

IToBTOpPUTH

ClIeIyIomIne BOIIPOCHI,
UCTIONB3YS JEKINU
MIPOWICHHBIX KYPCOB (DHM3HKH,
OHOXUMUH, LUTOJIOTHH,
O6nopu3nuKN " (uzuko-
XUMHUYECKHX METOJIOB
HCCIIEIOBAaHMS B OMOJIOTHH:

a) (PU3UKO-XUMUYECKHUE
CBOWCTBa 0CIIKOB; 0)
N302JIEKTPUYECKas TOYKa; B)
OCHOBHBIE ONTHYECKHE
IpUOOPHI, UCTIONIB3YyEMBIE IS
MHKpPOCKOIIMPOBAHUS; T) XO.I
Jyyed B CBETOBOM U
NIEKTPOHHOM  MHKPOCKOMAX;
MIOCTPOEHHE  HM300paKeHNS;
BUJIBI 3JIEKTPOHHOU
MHUKPOCKOIIMH; 1)  METOJ
3aMOpaKMBaHUsI—CKaJIbIBAHUS;
e) BO3MOXHOCTH
KOH(OKATBHON CKaHUPYIOIIEH
MHUKPOCKOIIHH.

[MoaroroButs pedepar 1o
OJJHOMY M3 METOJOB M3yUICHUS
MeMOpaH.

CpaBHHUTH CXEMBI Pa3JeICHUS
¢dochomumuIoB B pazsTHIHBIX
cucTeMax pacTBopHTEINeH,
MIpEe/ICTaBIICHHbIE Ha
XpoMaTorpammax.

OTBeTHTh HAa KOHTPOJIbHBIE
BOIIPOCHI.

IToaroroButhCs K
KOHTPOJIbHOU pabote
(TecTHpOBaHMUIO).

[IK-1

HJIK nik-11
HIIK nra2

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

W3yuuts TEOPETUYECKU I
MaTepual 0  CICAYIOIIUM
BOTIPOCY: KHPOPACTBOPUMBIC
BHTAMHHBI, WX CTpPOCHHE U
¢yHKIIH B OMOMeMOpaHax
(Butamuusl A, 11, K, E u F).
CocTaBHTh TabnuIry
«OCHOBHBIE KJIaCCBl
HOJISIPHBIX JIMITUJIOB
MeMOpan.

BremonHuTh 3amaHus 5-8 Ha
crp. 181 (Mysanesckas O. B.
Buoxumust MemOpan [Tekcr]:
yueb mocodme / O. IIK-1B.
My3anesckas. — Mpkytck:
W3n-so UT'Y, 2018).

[K-1

HJIK nix-11
WK nxa2

XUMHUUECKHUI COCTaB:
MeMOpaHHBIC OCIKU U
JIUTTAIBL.

benku memOpaH.
Oco0eHHOCTH CUHTE3a U
BCTpPaWBaHUS B
MeMOpany.

[Mono6pares wuHbOpMaIUIO O
pOIM  TIPOTEOTNIMKAHOB B
MeMOpaHax.

N3yuuts TeopeTuuecKkuil
MaTrepual o HoOHO(PopaM.
CocraButh Tabiuiy «Buabl
TpaHCIOpPTa BEIIECTB depe3
MeMOpaHy».

[ToaroroBuThCsT K yCTHOMY

[K-1

HJIK niK-11
UK nr1.2




omnpocy (Tecty).

N3y4nTh TEOpETHUYECKHIH T1K-1 HIK 11K-11
4, Pa3nooOpasue MeMOpan | MaTepHal 1o OJHOM U3 TeM:
Ihazmamuueckas membpana
apxeti u syoakmepuii
Ihasmanemma epubos

u IIp.

IMoaroroBuTh HOKIAA MO TEME
pedepara ¢ npeseHTaIei.

Mewmb6panHble natogoruu | Msyuunts TCOPETUYCCKHI [K-1 MK 11K-11
5. MaTepHall [0 OJHOH M3 TeM H
HOJTOTOBHTH HeboubLINe
COOOIIeHHS: «/leticmsue
MANCENbIX — MEMALI08  HA
MemOpansl KIIEMOK»,
«Kapomunouowl 6 sawume
MemMOpany.

IloaroroBute 3 BOmpoca amus
ayoUTOPUU TI0 TEME CBOETO
cooO0MIeHNS.

4.4. MeToanuecKue YKa3aHus M0 OPraHU3alUN CAMOCTOSITE/IbHOI padoThl CTYI€HTOB

CamocTtosTenbHas paboTa CTYIEHTOB SIBJISETCS COCTaBHOM YacThl0 Y4eOHOro Ipoiiecca H
HMMEET LIETIBI0 3aKpeIJICHUE U YIITyOJIeHUE MOYyYeHHBIX 3HAHUM U HaBBIKOB, MIOMCK M MIPUOOPETEHHE
HOBBIX 3HAHUM, a TAK)KE BBIOJIHEHNUE YU€OHBIX 3a/IaHUM, MOATOTOBKY K MPEACTOSIIUM 3aHATUSIM U
9K3aMEHY.

Jns  opraHMzaliii  caMOCTOSITENIbHOM paboThl mo naucuuruinHe «buoxumuss memOpan»
UCIIOJIL3YIOTCS CIICTYIOIIHE (DOPMBI CAMOCTOSTEITLHOW YyaeOHOU PaboTHI:

- PaGota HaJ KOHCIIEKTOM JICKIIHH.

- [TonOop, nzyuenue, aHaau3 peKOMEHI0BaHHOW JIUTEPATYPBI.

- CaMOCTOSTETbHOE U3YUYeHHE OTACTIBHBIX TeM, aparpadoB, He U3JI0KEHHBIX B JIEKIUH.

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

- [ToaroroBka k 3K3ameHy.

Tucomennvie pabomwi. JIns u3ydeHUs TeM, HE H3JIO0KEHHBIX B JIEKIIMU, PEKOMEHIYETCS
WCII0JIH30BaTh OCHOBHYIO W JIOMOJIHUTEIBHYIO JINTEPATYPY, & TaKXKE UCTOYHUKU, HAHJACHHBIC TPU
MOMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX U TOUCKOBBIX cUCTeM. Jlisi 3akperuieHus wmarepuala
PEKOMEHTyeTCs JIeNlaTh KPaTKUE KOHCIIEKTHI IO TEME.

Peghepam — popma nucbMeHHON pabOTHI, KOTOpask MPEACTaBIsIET COO0N KpaTKOe H3I0KECHHE
coJiepKaHUsl HAYYHBIX TPYAOB, JUTEPATYpHl MO ompeneiacHHo Teme. O0beM pedepaTa MOXKET
nocturatbk 15-20 cTp.; Bpems, OTBOAMMOE Ha €ro MOArOTOBKY — OT 2 HeJenb A0 Mecsla.
[lonrotoBka pedepara MNOApa3yMeBaET CAMOCTOSITEILHOE W3Y4YEHHE CTYJEHTOM HECKOJBKHX
TUTEPaTypHBIX UCTOYHUKOB (Y4eOHHKOB, MOHOTpaduii, HAYYHBIX CTaTeH U T.1.) O OMpeAenEHHON
TeMe, HE paccMaTpuBaeMoOW MOAPOOHO Ha JIEKIMH, CHCTEMAaTH3allMI0 MaTephalla U KpaTKoe €ro
usnoxenue. llens Hamucanus pedepara — MPUBUTHE CTYACHTY HABBIKOB KPATKOTO W JIAKOHUYHOTO
MPEACTABICHUSI COOpAaHHBIX MaTepuaioB W (PAKTOB B COOTBETCTBUU C TpPeOOBaHUSIMH,
MPEeIbABISEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThsIM.

Crtpykrypa pedepara BKIIIOUAET:

- TurynbHBIN JUCT.

- ConepxaHue.

- Beenenue, rrie kpatko Gpopmymnupyercs npodiema, 1eib U 3a1a4u pedepara.

- OcHOBHas 4yacTh PabOTHI COCTOMT M3 HECKOJBKUX pa3JielioB, B KOTOPHIX M3JIaraercsi CyTh
TeMbl pedepara.

- 3aKJI04YeHue.

- CIMCOK HCIIOJIb30BAHHOM TUTEPATYPHI.




IIpu odopmiieHun pedepata cleayeT MNPUACPKUBATHCS TEXHHUUECKUX TpeOOBaHHUH,
MpEeAbSIBISEMBIX K pepeparaM u KypCOBBIM paboTam, HMEIONTUXCs Ha Kadenpe.

Kputepuu onienuBanus pedepara:

- OneHKa «OTJIMYHO» BBICTABISIETCSI B TOM CJydae, eciii B pedepare MOTHOCTBIO PacKphbITa
TeMa, MPOAHATM3MPOBAHO COBPEMEHHOE COCTOSHHE BONPOCA, MaTepuan M3J0KEH JIOTUYHO,
MOCJIEI0BATENNbHO, TpHBEACHO He MeHee 10 JIHMTepaTypHBIX HCTOYHHKOB (Cpead KOTOPBIX
npeoOyiamaeT IuTeparypa 3a mociemnHue S5 ier), pedepar odopmieH B COOTBETCTBUU C
TEXHUYECKUMHU TPeOOBAaHMUSMH, MTPEIBIBISIEMBIMHI K TAKOTO poJia paboTaM.

- OneHKa «XOpOIIO» - TeMa PacKpbITa, MPHUBEIEHO JOCTaTOYHOE KOJIMYECTBO MaTepuaa, HO
IIPY 3TOM MaTepuall B HEJIOCTaTOYHOW CTENEHHU MPOAHATM3UPOBaH aBTOPOM, oopmiieHre pedepaTa
COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSM.

- OneHKa «yJIOBJIETBOPUTEIBHO» - TEMa PACKpbITa MOBEPXHOCTHO, MaTepHajl NMPHUBEICH Kak
npoctas KoHcTaTanus (akToB, HE MPOAHAIM3UPOBAH, B OGOPMIIEHUM HMEIOTCS TEXHUYECKHE
HEJIOCTaTKH, CITUCOK JINTEPATYPHI COIEPKUT MEHEE 5 NCTOUHHKOB.

- OneHka «HEYIOBICTBOPUTEIBHO» - TeMa HE PAaCKphITA, CKYAHBIH 00BEM NPUBEACHHBIX
MaTepUaoB.

Yemuwvui 0oknad — 31o coobmenune B TeueHue 10-15 MuH, B KOTOPOM CTYACHT B JJAKOHMYHOMN
dopMe JOIKEH HM3JIOKUTh MaTepHall MO COOTBETCTBYIOLICH TeMe, NMPHICPKHUBASCH CIEIYIOIIEro
IUTaHA: BBEJCHUE, OCHOBHAs 4YacTh, 3aKiroueHue. JloKimam COnmpoBOXKTASTCS MpE3eHTAIUeH,
OTpaXKaloIllel OCHOBHBIC IIOJIOKCHHSI II0 COOTBETCTBYIOLICH TeMe, BKIIOYAIOLICH HarJsaHbIe
MaTepHuaibl (cxembl, Tabnuuel, Goto u T.4.). [lo OKOHUaHWM JOKIaaa CTYACHTY 3a[Jal0T BOIPOCHI,
KaK IIperojaBareib, TaK U CTYJCHTHI, Ha KOTOpPBIC IOKJIAI4YMK JOJDKEH IaTh HCYEPIBIBAIOIINE
OTBETHI.

Kpurepuu onieHMBaHUS YCTHOTO JOKJIAA:

- Omenka «oTIMYHO». B J0KIase TMONHOCTBIO pacKpbiTa TeMa, MPOAHATM3UPOBAHO
COBPEMEHHOE COCTOSHHE BOIPOCA; CTYIACHT CBOOOJHO BJaAeeT MAaTepUaloM, H3JaraeT ero
JIOTHYHO, TMOCIIEI0BATEIbHO, JTJAKOHUYHO, COOJI0/Iasi OCHOBHBIC MpaBHiia KyIbTyphl peun. Jlokman
COIPOBOXKIAETCS PEe3eHTaIlel, KOTOpasi OTpaykaeT OCHOBHBIC MOJOKEHUS OKJIa/(a, PE3CHTaIHS
COCTaBJI€Ha IPaMOTHO C cOOJIto/IeHneM oOIMX TpeOoBaHMi, MpaBuil MWIPUPTOBOrO OPOPMIIECHHUS,
nojiaun rpauyeckoro MaTepuana, UMEIOTCA CChUIKM Ha MpHUBEIEHHbIE (OTO, PUCYHKH, CXEMbI U
T.JI., IPUBOJUTCS CIIMCOK HMCIIOJIb30BAaHHOM JUTEpaTyphl. [Ipn 0OCyXIeHHHN MOKIIaaa CTYACHT JaeT
MCUEepIIbIBAIOINE, AT yMEHTUPOBAHHbIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Onenka «xopomo». Tema packpbITa, IPUBEACHO ITOCTATOYHOE KOJMYECTBO Marepuaia, HO
IIpU 3TOM MaTepuajg B HEJOCTAaTOYHOH CTeNeHM MpoaHaJu3upoBaH aBTOpoM. IIpe3eHTanus He B
MOJTHOW CTEMEHH COOTBETCTBYET OOImMM TpeOoBaHWsM. OTBETHI CTYACHTAa HE Ha BCE BOIPOCHI
SIBJSIFOTCS] HCUEPIIBIBAIOLIMMHU M apTyMEHTHPOBaHHBIMH.

- O1eHKa «yJOBIETBOPHTEIHHOY. TeMa pacKphITa HE TIOJTHO, MaTepHall MPUBEACH KaK MPOCTast
KOHCTaTanust (pakToB, HE TPOAHATM3HPOBAH, CTYACHT IIOKa3bIBaeT ITOBEPXHOCTHBIC 3HAHUSL.
[Tpe3eHTalyst 9aCTHYHO COOTBETCTBYET YCTAHOBIICHHBIM TpeboBaHMsIM. [Ipn oOcykaeHnn mokiana
CTY/IEHT HE BCerja JaeT MPaBUIIbHbIEC, HCUEPIIBIBAIOIINE OTBETHI HA 33aJJaBaeéMble BOIPOCHI.

- OmeHka «HEYIOBIETBOPHUTENBHO». Tema [OKiIaga HE pacKkpbiTa, CKYIHBIH 00BbeM
MIPUBEJICHHBIX MaTE€pHUaJIOB; MPe3eHTalHs OTCyTcTBYeT. [Ipu o0CcyxneHun 1okiIana CTyJAeHT He JaeT
OTBETHI WJIM OHU HE COOTBETCTBYIOT 3aJJaHHBIM BOTIPOCAM.

Onenka "omauuno" mpu YCTHOM ompoce (IpU NHUCbMEHHOM OTBETE Ha KOHTPOJIbHBIE
BOTIPOCHI) CTaBUTCS 3a OTBET, KOTOPBIA ITOKa3bIBaE€T IPOYHBIC 3HAHHS OCHOBHBIX BOIIPOCOB
U3y4aeMoro Mmarepuaia, OTIMYaeTcsl TIIyOMHOM W TIOJIHOTOW pAacKpBITUS TEMbI; BIIAJICHHE
TEPMUHOJIOTHYECKUM aIllapaToM; YMEHHE OOBSICHATH CYIIHOCTH SIBJICHHH, IPOIIECCOB, COOBITHIA,
JenaTh BBIBOABI M OOOOILICHUWS, JaBaTh apryMEHTHPOBAaHHBIC OTBETHI, MPUBOIUTH IPHMEPHI;
CBOOOTHOE BJIaZICHHE MOHOJIOTHYECKOH PEUbI0, IOTHIHOCTH U MOCIIEI0BATEILHOCT OTBETA.

Onenkoit "xopowio" OLEHUBAETCS OTBET, OOHAPYKHUBAIOIIMN MPOYHBIE 3HAHUS OCHOBHBIX
BOIIPOCOB M3y94aeMOr0 MaTepuiia, OTIINYAETCS TITyOWHOW M TIOJTHOTON PaCKPBITHS TEMBI; BIaJICHHE
TEPMUHOJIOTHYECKUM allapaToM; YMEHHE OOBSCHATh CYIIHOCTb SIBJICHUH, IPOLIECCOB, COOBITHIH,



JieNaTh BBIBOJABI M OOOOINEHHUS, aBaTh apTryMEHTHPOBAHHBIE OTBETHI, MPUBOAUTH TPUMEPHL;
cBOOO/JHOE BJaJIEHUE MOHOJOTHYECKONW peubl0, JIOTUYHOCTh U IIOCIEJI0BAaTENIbHOCTh OTBETA.
OnHako J0IMyCcKaeTcst OJJHa - JIB€ HETOYHOCTH B OTBETE.

OueHkoit "yoosnemseopumenvro" ONEHUBAETCS OTBET, CBUCTEILCTBYIONIUNA B OCHOBHOM O
3HAHUM W3y4aeMOro Marepuala, OTIMYAIONIUHACS HEAOCTAaTOYHOW TIIYOMHOH U TOJHOTON
PacKpbITUSL TEMBI, 3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH; CI1ab0 CPOPMUPOBAHHBIMH HAaBBIKAMU
aHaJM3a SIBJICHUM, MPOILIECCOB, HEOCTATOYHBIM YMEHHUEM J1aBaTh apryMEHTHUPOBAHHBIC OTBETHI U
MPUBOJUTL MpPHUMEPHI; HEIOCTATOYHO CBOOOJHBIM BIJIAJICHUEM MOHOJIOTHUECKON peublo,
JIOTUYHOCTBIO M TIOCTIEIOBATEIILHOCTRIO OTBeTa. JlomycKaeTcss HECKOJIBKO OIMUOOK B COACPKAHHUH
OTBeTA.

Ouenkoit "neydosremsopumenvuo" OIEHUBACTCS OTBET, OOHAPYKUBAIOIIUN HE3HAHHE
M3Y4aeMOro MaTepuiia, OTJIMYAIOUIUIICS HErlyOOKHM pacKphITUEM TEMbl; HE3HAHHMEM OCHOBHBIX
BOIIPOCOB TEOPUH, HECHOPMUPOBAHHBIMH HABBIKAMHU aHAIHM3a SIBICHUH, MPOIECCOB; HEYMCHHEM
JaBaTh apryMEHTUPOBAHHbBIE OTBETHI, CIa0bIM BJaJIEHHUEM MOHOJIOTUYECKOW Peybl0, OTCYTCTBUEM
JIOTUYHOCTH U TIOCIIE0BATEIILHOCTH.

OueHka «omauyno» BbICTaBisieTcs 3a TecT npu ycioBun 90-100 % mnpaBUIBHBIX OTBETOB.
OueHka «xopowio» BBICTaBIsIETCA TMpu yciaoBun 75-89 % mpaBUIbHBIX OTBETOB. OlieHKa
«y0oeremseopumenvbHo» BbICTaBIsAeTCA mpu ycioBuu 60-74 % mpaBuiIbHBIX OTBETOB. OlleHKa
«Hey00811emeopumesibHo» BBICTABIISICTCS TPU YCIOBUH 59 % U MeHbIIIEe TPABUIHHBIX OTBETOB.

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEAYyCMOTPEHBbl Y4EOHBIM
IUIAHOM.

V. YYUEBHO-METOJUYECKOE U1 HH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

a) OCHOBHAasl JIUTepaTypa

1. Kamkun A. I'. ®usuonorus U MOJeKyIsipHast OMoIorus MeMOpaH KJIETOK [TeKcT] : yued mocodue
i ctyneHToB Meq. By3oB / A. I'. Kamkun, U. C. Kucenesa. — M.: Akanemus, 2008. — 592 c. +

2. Komog B. I1. buoxumus [Tekcr] : yue6. ans By3oB / B. I1. Komos, B. H. I1IsenioBa. — M.: [Ipoda,
2008. — 638 c.

3. Mysanesckas O. B. buoxumust mem6pan [Tekct]: yued nocobue / O. B. My3aneBckas. —
Wpxkyrek: U3a-so UT'Y, 2018. — 191c.

4. Henbcon JI. OcHoBbl 6MoxumMuu Jlennnpkepa : yaeOnoe nocodue, B 3-x T. / JI. Henbcon, M.
Koxkc. — M. : JTaboparopust 3nanwmii, 2020. Pexxum gocryna: 9bC "Jlans". - Heorpanuy. noctym.

5. IlpuHIMIBI U METOABI OMOXMMHHU U MOJIEKYIJIIPHOM OMONOTHH [ DIeKTPOHHBIN pecypc] —2-e u3.
(o11.). [DnexTponnsiit pecypc] / K. Yuncon, JIx. pen. Yonkep. — M. : BUHOM. Jlabopartopust
3HaHui, 2015. - 855 c. : un. - Pexxum gocryna: ObC "Jlans". - Heorpanud. nocrym.

0) 10MOJIHUTEIbHAA JIUTEepaTypa

1. Knerku no JIstouny [Teker] : yuebnuk / pen.: JI. Kaccumepuc, B. P. Jlunranma, JI. [Tnonmep ;
nep. ¢ aura. . B. @wimnnosuya. - 2-e u3f., ucnp. u gom. — M.: JIa6. 3nanwmii, 2018. - 1059 c.
Pexxnm noctymna: ObC «JIanby.

2. IlpuHIMIBI 1 METOABI OMOXUMHHU U MOJIEKYJIIPHON OMOJIOTHH [3JIEKTPOHHBIHN pecypc]: 2-e u3.
(om.) / K. Yuncon, JIx. Yonkep. — M.: bunom. JIa0. 3nanmii, 2015. — 855 c¢. — Pexxum noctymna: 9bC
«JIanby.

3. [Ipaktukym no 6uodusuke: B 2 4. Y. 1 [anexkrponnstii pecypc] / H. B. AnekceeBa. — M.: Jla0.
3HaHui, 2015. Pexxum nocryna: 9bC «Jlanby.

4. [lpomkuna E. H. MonekynsipHast Onoyiorusi: crpecc-peakiiuy KJIeTKu [TeKcT]: yued. mocodue st
By30B / E. H. IIpomkuna, U. H. Upanesa, A. A. Mockanes. — M.: FOpaiit, 2018. — 101 c.

5. Ciupun A. C. MonekynspHas 6uonorusi. Pubocomsr u 6nocunTes 6enka [Tekct]: yued. mocodue
/A. C. Cniupus. — M.: Jla0. 3nanuit, 2019. — 594 c. Pexum noctyna: 9bC «Jlaub».



6. ®ynknuroHansHas MOpdoorus KiIeTku [TekcT]: yueO. mocobue s crynentos / 1. I'. JlepsaOuH.
— M.: Yuausepcurert, 2005. — 317 c.

7. ®eodanoB A. B. CnextpanbHas a3epHasi CKAaHUPYIOIIas KOH(POKaIbHast MUKPOCKOTIHS B
ounosornueckux uccienaopanusax / A. B. ®eodanos / Ycenexu ononorndeckoit xumuu. — T. 47,
2007. - C. 371-410.

8. Uennos 0. C. BregeHue B KJI€TOUHYIO OMOJIOTHIO [TEKCT]: yueOl. AJIsi YHUB-TOB, 00YJarOIUXCs
no HanpasieHuto buonorus u 6uosnor. cren-tam / FO. C. Yennos. - M.: Anbsnc, 2015. — 494 c.

B) CIIHCOK aBTOPCKHUX METOIUYECKUX Pa3padoToK:
1. My3anesckas O. B. buoxumus memOpan [Tekcr]: yaed mocodue / O. B. My3aneBckas. —
Wpxkyrek: U3a-so UT'Y, 2018. — 191c.
r) 0a3bl JTaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMbI
1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru
2. MadpopmanmonHas cucrema «EquHOE OKHO JTOCTyIa K 00pa3oBaTelIbHBIM PECypcamM»
(http://window.edu.ru)
3. 9BC «IOPAUT». Anpec nocryma: https://www.biblio-online.ru/
4. Db U3narensckoro neHTpa «AkaneMus». Anpec nocryma: http://www.academia-moscow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://mwww.medbook.net.ru/010512.shtml
7. Coro3 00pa3zoBaTelbHBIX CAalTOB - EcTecTBEeHHBIC HAyKH
8. http://tusearch.blogspot.com - [Touck 3meKTpOHHBIX KHHT, MyOnuKanuii, 3akonoB, [OCToB Ha
caiiTaXx Hay4YHbBIX AIEKTPOHHBIX OMOIHOTEK.
9. Google Scholar —TTouckoBas crcTema 1Mo Hay4HOU JIUTEPATYpE. -
10. Science Research Portal - Hay4nast morckoBasi CCTeMa, OCYIIECTBIISIOIIAS TOJTHOTEKCTOBBIH
MOUCK B )KypHAJIaX MHOTUX KPYITHBIX HAyYHBIX M3/IaTEIbCTB, TakuX Kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u ap. Vet cTatbu ¥ JOKYMEHTBI B OTKPBITBIX HAYYHBIX 0a3ax JaHHBIX:
Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u Scientific
News.
11. http://www.membrana.ru/ -- Hayuno-nonyssipabIii s)xypHai «MeMOpaHay.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YueOHo-1200paTopHOE 000py/10BaHKE:

Aymutopust  JUIs  TIPOBEJNEHMA  3aHATUH  JIGKIMOHHOTO  TUma  o0OpyJoBaHa

CHeIMaIu3upOBaHHON (yueOHOI) mebenbro Ha 12 ocalouHbIX MeCT, OMOXUMHUYecKas JabopaTopust
(mabopatopHbIe CTONBI - 4 1IT.);
TEXHUYECKUMH CpEeJCTBAaMH OOYy4eHHMs. JocKa ayJquTopHas MejoBas, npoektop BenQ MSS504,
CIy’KalllUMU JUIsl TpeJCTaBieHus ydeOHoW HuHpopManuu OONbLIIOW ayAUTOPUHM MO AMCLUIUIMHE
«buoxumus memOpaH»; y4eOHO-HAIVISIAHBIMH TIOCOOMSIMM, OOECIIEUMBAIOIIUMHU TeMaTUYeCKue
WUTIOCTPALMY 110 IUCLHUIUIMHE: TPE3EHTALMH 110 TEMaM IIPOIPaMMBbI; CXEMBI — B KOJIMYECTBE 2 IIIT.

Aynuropus a5 IPOBEJIEHUS 3aHATHI MPAKTUYECKOT0 U JJaOOpaTOpPHOIo THUIla 00OpyJ0BaHa
crienuanu3upoBanHon (yueOHoii) MeOenbio Ha 12 mocaouHbIX MecT, OMOXUMHUYECKas 1abopaTopust
(JtabopatopHbI€ CTOJBI - 4 IIT.); paKOBUHA ¢ TyMOOH - 1 IIT., IepeBSHHBIC TYMOBI JJIsI XpaHEHUS
peakTuBOB - 2 wT., mKkag BeITsDKHON JIK-1500 HIB - 2 mT., Bechl ananutuueckue 'OCMETP
Jlenunrpan - 1 wr., poroanekrpokosopumerp KOK-2 - 1 mT., akBagUCTHILIATOP 3JIEKTPUICCKHIMA
AD-14-«S-PIT»-01 - 1 wT., TepMocTaT aekTpudeckuit cyxoBo3aymnslii TC-1/80 CITY - 1 mwr.;
TEXHUYECKUMH CpeJCTBaMH OOydeHHs. JOoCcKa ayJauTopHas MejoBas, npoektop BenQ MS504,
CIy’KalllUMU JUIsL TIPEJCTaBieHUsl ydeOHOW HHpopManuu OONbIIOW ayAUTOPUH MO JAMCIUILIMHE
«buoxumus memOpaH»; y4eOHO-HAIJISIAHBIMH TIOCOOMSIMHM, OOECIIEUMBAIOIIUMHU TeMaTHYeCKue
WUTIOCTPALMH 110 JUCHUIUIMHE B KOJIMYECTBE: TaOIMIIBI — 3 IIT.

Komneiotepusiit  kimacc (yueOHast ayauTopusi) JUisl TPYNIOBBIX M HHAWBUIYaJTbHBIX
KOHCYJbTallMi, TEKYILEro KOHTPOJsSI W  NPOMEXYTOYHOW  aTTecTallud, OpraHu3aluu


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

CaMOCTOSITENTLHOM pabOThI: ayAUTOpUs C HEOTPAaHWYEHHBIM JOCTYyOM K ceTu VHTepHer
o0opyI0oBaHa CHCIUATM3UPOBAHHON (yueOHOi) MeOenbio Ha 20 MOCaTOYHBIX MECT; TEXHUUCCKUMHU
cpeactBamu obyuenusi: Cucremubiii 6iok PentiumG850, Monutop BenQ G252HDA — 1 mwr,;
Cucremnsiii 010k Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.; CucreMHbiii 610K
PentiumD 3.0GHz, Monutop Samsung 740N — 3 mr.; MonoGmok IRU T2105P — 2 mrt.;
Cucremssnii 0ok Pentium G3250, Monutop BenQG955 — 1 mr.; Cucremusiii 610k Pentium
G3250, Monutop BenQ GL2250 — 1 mr.; Cuctemusiii 6mok Pentium G3250, Monutop Samsung
T200 HD — 1 mr.; Cucremssiii 010k Pentium G3250, Monutop Samsung T190N — 1 mrT.;
Cucremusnii 6ok Pentium G3250, Monutop Samsung 740N — 1 mT.; mpoektop BenQ MXS503;
skpaHn ScreenVtdiaEcot; mocka menoBas.

[Tomemenne ans  XpaHeHHs M NPOQUIAKTUYECKOTO  OOCITY)KMBaHUS — y4eOHOTO
o0opynoBaHUs: ayTUTOPHUSl 000OpYyI0BaHa CIIEUATM3UPOBAHHON MeOenbio Ha 8 MOCaJOYHbIX MECT;
mkad BeITDKHOM JIK-1500 IIB+BenTHiIATOp - 2 INT., CTON ABYXTYMOOBBIH - 5 mIT., CTOI
OJTHOTYMOOBBIN - 4 IIT., CTOJ KOMIIBIOTEPHBIA - 1 IIT., MeTayuInyecKue TyMObI JUIsl XpaHEHUs
nabopaTopHOl oCyAbl U 000pyHOBaHUS - 4 MIT., IEPEBIHHBIC TyMOBI ISl XpaHEHUS JTa00paTOPHOMA
MOCYZABl U 000pYyIOBaHUS - 5 IIT., mIKad-KyIe ABYXABEpHbIH - | mT., mkad Metamnuyeckuit - 1 mr.,
xonoaunbHUK NORD JX-241-0-010 - 1 mt., snexrporuuta Jlyd - 1 mT., pakoBuHa ¢ Tym60ii - 1
1IT., mKad-Kyrne TpexABepHbIi - 11T., mKad KHIWKHBIH - 3 mT., Mukpockon buomen 2 Led - 7 wiT.,
mukpockorn Levenhuk D870T - 1 mr., mukpockon Levenhuk D870T tpunokymsap - 1 miT.,
Mukpockon Mukpomen P-1-LED - 1 mr., mukpockon MJI-5-b - 1 mT., MUKpOCKOTT OHMOJIOTHYECKUI
MB-16005 - 1 mr., mukpockon P-14 - 4 mr., mukpockon Levenhuk 2L NG - Smrr., cBetutens OU-
12 - 1 mrt., ®a3oBbiit koHTpacT K®-3 - 1 m., dhazosiii kouTpact KOC - 1 mt., pH-MeTp nonomep
yHHBepcanbHbli DB-74 - 1 mr., cnektpodoromerp [13-5300 BM - 1 mT., MarHuTHas Memanka
MM-5 - 5 mir., Becwl aHanmutraeckue BJIP-200 - 1 mt., Becsl Topcuonnsie BTII-500 - 4 mT., Becb
topcuonHbie WAGA TORSYJINA-WT - 3 mr., npoekrop Oepxen GEHA OHP Ecovision 24/3 - 1
mT., cucTeMHbIil 010k B komruiekte ASUS - 1 mr., monutop BenQ DL2215 - 1 mr., HOyTOYK
Lenovo G580 B xomrutekTe - 1 mT., MynsTUGYHKITMOHATBHOE yeTporicTBOo SAMSUNG M2070 - 1
wit., ckanep HP Scanjet G2410 - 1 wrt., npuatep Canon LBP 2900 - 1t/

6.2. IlporpaMmMHoOe 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). Torosop Ne03-016-14
ot 30.10.2014r.

Kaspersky Endpoint Security ms 6usneca - Cranmaptabiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0s0ps
2016r JIut.Ne1B08161103014721370444.

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

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInnensum Microsoft 41059241.

Office 365 mpodeccnonanbHbii IOC s ydammxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. TexHn4ueckune v JIeKTPOHHbIE CPeCTBA:
[Ipe3enTarnuu mo BCeM pazzenam Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT' U
Hns ocBoenmst aucHUIUIMHBI  «broxumuss  MeMOpaH»  NPUMEHSIOTCS — CICTYIOIINE
o0pa3oBaTeNnbHbIC TEXHOIOTHH:



- Jlexyusa-euzyanuzayus. YUYUT CTYACHTOB NpeoOpa3oBbIBaTh YCTHYIO M HHUCbMEHHYIO
nHpopManuio B BU3yalbHYIO (GopMy, uTo (HopMHUPYET Yy HUX MPOo(EeCCHOHATHLHOE MBIIIJICHUE 3a
CUeT CHCTEMAaTH3allMM U BBIJCICHHUs HanOoJee 3HaUUMbIX, CYIIECTBEHHBIX 3JIEMEHTOB CO/ICPIKaHUS
oOyueHus. 3ajaya mpernoaaBaress UCIONIb30BaTh Takue (OPMbI HATJIATHOCTH, KOTOPbIE HAa TOJIBKO
JOMOJHSIOT CJIOBECHYI0 MH(OpMAIMIO, HO M CAMH SIBJISAIOTCS HOCHUTEISIMH MH(pOpPMaIuu (CXEMBl,
PHUCYHKH, CIIalJIbI-IPE3CHTALNH, U T.I1.). DTOT BU JEKIUHU JYYIe BCEr0 UCIOIb30BaTh HA 3Tare
BBEJICHUS CTYACHTOB B HOBBIA pazfiesl, TEMY AHUCIUILIAHBI.

- Jlexyus-6eceoa. Ilpeanonaraer HEMOCPEACTBEHHBIN KOHTAKT MPEIOJaBaTeNsl C ayqUTOPHEH.
[TpeumymiecTBo JieKIMU-Oecebl COCTOMT B TOM, YTO OHA IO3BOJIAET NPUBJIEKATb BHUMAaHHE
CTYJICHTOB K Hambojiee BaKHBIM BOIPOCAM TEMBbI, OINpPEAENSATh COJEpKaHUE U TEMI H3JI0KEHHS
y4e0HOro MaTepuala ¢ y4eToM OCOOCHHOCTEH CTYICHTOB.

- IIpobnemnasn nexyus. B xone mpoOieMHOI JIEKIIMK 3HAHUS BBOAATCA KaK «HEH3BECTHOEY,
KOTOpPO€ HEOOXOIUMO «OTKPBITb». [IpobnemHas JeKIHs HAYMHACTCA C BOIPOCOB, C IOCTAHOBKHU
po0GJIeMbI, KOTOPYIO B X0/I€ U3JIOKEHUS MaTepHaiia Heo0Xxoaumo pemuts. [Ipu 3ToM BeliBUraeMas
npobiemMa He UMEeT OJAHOTHUITHOTO PEIICHHs, TOTOBOM CXeMbl HeT. JIaHHBIM THI JIEKIUH CTPOUTCS
TakuM 00pa3oM, YTO JIEATEIbHOCTh CTY/ICHTA 10 €€ MO €€ YCBOCHHIO MPUOIUKAETCA K TTOUCKOBOM,
MCCIIEIOBATEIBCKON. B X0/1€ IeKIIMY MPOUCXOANT AUAJIOT MPETI0IaBaTelNs U CTYICHTOB.
WuauBuayanbHble OpoOJIeMHBbIE 3aJaHMsl, CBSI3aHHbIE C TIOMCKOM U aHaJU30M MOJy4YeHHOU
uHbopManuyu U (OPMYITHPOBAHUEM BBIBOJOB M TOTOBOTO pEIICHUs, KOTOpoe (HopMyaupyercs B
BUJIE TOTOBOTO pedepara.

- IIpakmuyeckue 3aHamus — 3TO 3aHATHE, TPOBOJUMOE TI0J] pPyKOBOACTBOM IIPETIOAABATEINS B
yueOHOW ayIUTOpUH, HAIPABIEHHOE Ha YIiIyOJIeHHe HayYHO-TEOPETUUECKUX 3HAHUN U OBIAJICHHE
OTIpPENICICHHBIMH  METOJIAMH CaMOCTOSITEIbHOM PabOTBI, KOTOpoe (OPMHUPYET TPAKTHUIECKUE
YMEHHUSL.

- Konnoksuymsi — BUJ y4€OHOTO 3aHITHSA, TPOBOAMMOTO C IIENBI0 MPOBEPKU M OIICHUBAHMUS
3HaHui yvamuxcs. KommokBuym MoeT NpoBOAMTHCS B (QopMe HHIUBUIYyalbHOW Oeceibl
MperoiaBaTeNisi Co CTYAGHTOM HJIM KaK MacCOBBI ompoc. B xome rpynmoBoro o0cyxaeHus
CTYICHTBI y4aTcs BbICKA3bIBATh CBOIO TOUYKY 3pEHUS MO OIpPEIeICHHOMY BOMPOCY, 3allUIIaTh CBOE
MHEHHE, IPUMEHSS 3HAHUsI, TIOJYYCHHbIE Ha 3aHATUAX IO MpeaMeTy. B Xoie KOUIoKBHyMa MOTYT
TaKXe MMPOBEPSTHCS NUCbMEHHBIE PaOOTHI CTY/IEHTOB.

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

- Hucmanyuonnvie obpazosamenvhbie MexXHON02UU. ITon JTUCTAaHIIMOHHBIMU
00pa3oBaTENFHBIMU TEXHOJIOTHUSIMU TTOHMMAIOTCSI 00pa3oBaTeIbHBIE TEXHOJOTHH, PEaN3yeMble B
OCHOBHOM C TNPUMEHEHHEM HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTeil. [Ipu ocBoeHun
TMCIUTUIAHBI «BHOXUMUST MEMOpaH» NCTIOIB3YIOTCS CIIEAYIONINE TEXHOJIOTHH:

= KkelicoBasg TeXHONOTWs — (GopMa JUCTAaHIMOHHOTO OOydYeHHs, OCHOBaHHas Ha
MPEJOCTABICHUN O0yJaromuMcs HH(QOPMAIIMOHHBIX  00pa30BaTEeNbHBIX pPECYpcOB B  BHUJIE
CNELUANN3UPOBAHHBIX  HAOOpPOB  Y4eOHO-METOAMYECKMX KOMIUIEKCOB C  HCIOJIb30BaHUEM
pa3IMYHbIX BUJOB HOCUTENEH HHPopMauu (KeicoB);

" HHTEPHET-TEXHOJIOTHS — CIOCO0 JMCTAaHLIMOHHOM nepenauu MH(pOpMaluu, OCHOBAaHHbIN Ha
WCTIOJB30BAaHUU TJIOOANBHBIX W JIOKAJIBHBIX KOMITBIOTEPHBIX CETed Ui O0OecredyeHus: JOCTyma
oOyyaromuxcs K HH(POpMaMOHHBIM 00pa30BaTeNbHBIM pecypcaM M s (OPMHPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTaHU3AI[MOHHBIX, TEXHHYECKHMX W TPOTPAMMHBIX CPEJICTB
peanu3alMi M YOpaBiIeHHUS YYEOHBIM TPOLIECCOM HE3aBUCUMO OT MeCTa HaXOXKICHHUS €ro
cyonekToB. Mcnonp3yercs ObpazoBarenbhbiii mopran UI'Y - educa.isu.ru.

VIIl. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIHIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA
OrneHOYHBIE CpeICTBA ISl BXOJHOTO KOHTPOJIS (B BUJE YCTHOTO ()POHTAIBHOIO OIpOca WIN

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

OneHouyHble MaTepHalibl TEKYIIEro KOHTpoisi (opmupyioTcss B coorBerctBuu ¢ JIHA
YHHUBEpPCUTETA



B pamkax mucrumnnuasl «brnoxumus MeMOpaH» UCIONB3YIOTCS cleayromue GopMbl TEKYIIEro

KOHTPOJIS:
- YCTHBIH OIIpOC;
- MICbMEHHas padoTa;
- KOJUIOKBUYM;
- TECT;
- pedepar/moxnan;,
- KOHTPOJIb CAMOCTOSATEIbHOU PaboTHI.
@DOH/1 OLICHOYHBIX CPEJICTB BKJIIOYACT:
- (oHJ TECTOBBIX 3aJ]aHUI 110 TUCIUIUIMHE,
- TEMaTHUKa U MaTepUabl 3a/1aHUM,
- TEMaTUKa U BOMPOCHI K KOJUIOKBUYMaM,
- IepedeHb TeM pedepaToB/IOKIAI0B,
- BOMPOCHI 15 camocTosTesbHoro n3ydenus (CPC)
- BOIIPOCHI U OMJIETHI JIJIs 9K3aMEHa,
- KpUTEPHH OLICHKU 3HAHUI CTYICHTOB.
Ha3naueHnue OIIEHOUYHBIX CPEICTB: BBIIBHTH copmupoBanHOcTh komnereHimu IIK-1 (cm. 1.

).

JleMOHCTpPaLMOHHbIE BADMAHTHI TECTOB ISl TEKYLIEr0o KOHTPOJIs
Pazoen 5. Memobpannvie namonozuu
Ilpumeproe mecmosoe 3adarue
BriOepuTe npaBUiIbHbBIC OTBETHI:
1. Hazosume anmuokcudanmmuole ghepmenmol:
a) KaTanasa;
0) cynepokcukaranasa;
B) MUPYBAaTKHHA3A.
2. Dpgpexmuvr upesmepnon akmusayuu CP u I10JI:
a) MHr'MOMPOBaHUE aKTUBHOCTH MEMOpaHHBIX (ocoinmnas;
0) CHIKCHUE MPOHUIIAEMOCTH MEMOPAHBI JIJISl HOHOB,
B) (OpPMHUPOBAHHE «KJIACTEPOBY» B KIIETOYHOH MeMOpaHe.
3. Axmugnvie Gopmvl KUCIOPOOQ, NPUBOOAUUE K AHONMO3Y, CHOCOOHDL:
a) MHaKTUBUPOBaTh cuHTE3 ATO;
0) OCTaHABJIHMBAThH MPOXOXK/CHUE TITUKOJIN3a;
B) aKTUBHUPOBATh CUHTE3 THPOJIA3.
4. Ilamonoeus enaoxozo IIIP evipasicaemcs:
a) HApyIICHUEM CHHTE3a MEMOPaHHbIX JIUIH]IOB;
0) HapyIIeHUEM CHHTE3a MEMOPaHHBIX OCIIKOB;
B) HapyIIEHUEM JIe3HHTOKCHKAIIMOHHBIX TPOIECCOB KIIETKH.

Tembl pedepaToB / 1oKkJIa10B
[TpuHIMIIBI perysIy MEMOPAHHBIX OEJIKOB
XoJecTeprH KaK peryasiTop MeMOpaHHbIX (hepMEHTOB
BoszpacTHble n3MeHeHUs KIETOYHbIX MEMOpaH
Perynsauus paboThl HOHHBIX KaHAJIOB
JlencunenTupl 1 IPUHLIUI UX ASHCTBHS Ha PUMEPE BAIMHOMUIIMHA
Paznuunble THIBI KaHATO()OPMEPOB U HOHO(DOPOB
Posb rimyramMaTHBIX perenTopos
OK301MTO3
UccnenoBanue ¢pa3oBOro COCTOSIHUS MEMOPaHHBIX JTUITHIOB
0. Meroabl XapaKTEPUCTHUKH MUKPOBSI3KOCTH OUCIIOsN
1. PeHTreHOCTpyKTYpHBIH aHaIN3, €ro IpUMEHEeHHEe B 00JaCTH U3ydeHHs] MeMOpaH
12. Hanockonust UHAYIIMIPOBAHHO-UCTOLIEHHOTO U3ITyYeHUS

RBOooo~NoORwNE



13.
14.
15.
16.

I/IMMYHHOBJIGKTPOHHEUI MUKPOCKOITIHUA C UCITIOJIb30BAHUEM MCUCHBIX aHTHUTECII
MHUKPOCKOIHUS CHHYKCHHS CTUMYJIMPOBaHHOMN sMuccun (anrit. SED)

MeTtoa JeHCUTOMETPUHU B OTPAKEHHOM CBETE B U3YYEHUN MEMOpaH.
[TpoucxoxaeHne MmeMOpaH.

IIpumepHbIe KOHTPOJIbHBIE BONPOCHI AJIsl YCTHOTO OIpOca’

Pazoen 3. Xumuueckuii cocmag: memopanHvie 0eaku u TURUObL
Tema Membparnwlii bucoi

1.
2.
3.

No ok~

ogakrwdE

Kakyto posib BBIIIOJHSAIOT MEMOpPaHbI B )KHBOM MUPE U 3BOJIIOLIMU?

Kak ncrnosp3yercst KIIETKOM aCHMMETpHst MEMOPaHHOTO OUCIOs?

HaszoBure (akTopbl, H3MEHSIOIME MHUKPOBA3KOCTh MeMOpaH. Kak oOHM ydacTByIOT B
PEryJSIUH KIETOYHBIX (QYHKINN?

[Touemy HaTpuii U KaablIUi BEIOPAHBI TPUPOJAON KaK CUTHAIBHBIC HOHBI?

KakoBbl mpuHIUIBI TpaHC(HOPMAIIH SHEPTHH B MOJIEKYJISIPHBIX MalIMHAX ?

JBoiictBenHas poiab ADK B kieTkax

OxapakTepu3yiTe MEXaHU3Mbl CTAOMIN3ALM1 MEMOPAHHBIX CTPYKTYP KMBOM KJIETKU.

[Ipumepbl BONPOCOB /1Jisl MOATOTOBKH K KOJJIOKBUYMY

Pazoen 2. Memoowt uccnedosanus memopau

Brinenenue u pa3aenenue MmeMOpaH.

Brigenenue, ourcTKa U aHaIM3 MEMOpPAHHBIX OCIIKOB.

JleTepreHTHI.

Brigenenue, ppakiimOHUPOBAHUS U OYUCTKH JIUITUIOB.

MeTop1 U3y4eHUs] TUHAMUKHA MEMOpaH.

3amura pedepaToB (IOKJIAJ + MPE3eHTALNs) 10 TEMaM, YKa3aHHBIM B Ta0nuie 4.2.

Pazoen 3. Xumuueckuii cocmag: memopanHvie 0eaku u TUunuovl
Tema Membpannbvle Tunudbl: OCHOBHbBIE MUNbL TUNUOO0S, UX PUUKO-XUMUYLECKUE XAPAKMEPUCMUKU,

@yHrxyuu

1.

ok wm

®ochonunuet: rmunepodochonunuasl U chuHropocHOITUIUABI.

Ocobennsbie (pochonunuabpl MEMOpaH: MiIa3MalloreHbl, AU0JIbHBIE (hochoIUnuabI U Ap.

[ muKomumH B! IepeOpO3HIbL, CYNb(ATHABI U TAHTIINO3U/IbI, UX CTPOCHUE U (DYHKITHH.
XomnecTepyH, CTPOEHUE U 3HAYEHUE.

MemOpaHHBIE JTUITUIBI, YIACTBYIOUIHE B TIepeade CUTHAJIOB.

buocuHTe3 U TpaHCOpT MEMOpaHHBIX JIMIMJIOB: MECTO CHHTE3a MEMOPAaHHBIX JIMINIOB,
UCTOYHUKH JKUPHBIX KHCIIOT, MEXaHU3MBblI TpaHcropTa (POChOIUMHUIOB U XOJECTEPHHA K
MeCTy BCTpauBaHUS.

Poub mUIIONIPOTEMHOB M TUMHIIEPEHOCAIINX OSIKOB.

Ilpumepnvie 3a0anus u 60nPocvl 0 NOOZOMOEKU K KOHMPOIbHOU padome no meme
«Memoowl uccnedosanus memopau»

1. YUro takoe Ounemibl? Kakum 00pa3oM OHU HCTIONB3YIOTCS Ui U3y4eHHUsI MeMOpaH?
2. CTtpyKTypa Kakux coeIuHeHuil mpejacrasieHa Ha puc. 1? Kakyio nndopmanuio o memOpaHax
MO>KHO TOJYYUTh, IPUMEHSSA UX B UCCIEOBAHMSIX ?

OMA
HyC,

e




Puc.1. CTpyKkTypa HEKOTOPBIX BEILECTB, IPUMEHSAEMBIX IPU U3YYEHUH UCKYCCTBEHHBIX U
MPUPOTHBIX MEMOpaH

Kpome Toro, mpeaycMoTpeHO pelieHue 3ajad 1o Temam 1-7, BKIIIouYasi CUTYallMOHHBIE,
KOTOpBIE OLIECHUBAIOTCS 1O 5-0aIbHOM cucTeMe.
IMpumep 3axauu:
Pa3nea 1. buosiornuyeckue MeMOpaHbl KaKk YHMBepcajJbHble CTPYKTYPHO-(PyHKIHMOHAJIbHBIE
00pa30BaHU )KUBBIX CHCTEM
Tema 1. Mcmopus uzyuenus memopan (3aladyv MOTYT BKJIFOUATHCS B KOHTPOJIBHYIO paboTy)

[Iyctb ¢ oOnmHOIl CTOPOHBI MONYHpOHUIIaeMOW MeMOpaHbl (mpuMmeM e€ 3a CTOpoHy 1)
IIPUCYTCTBYIOT 3apsKEHHBIE MAKPOMOJIEKYJIbl, KOHIIEHTpaLUs KOTopbIX paBHa 10 MkM, a cpennuii
3apsi cocTaBisieT + 9,9. Makpomosiekyiisl Haxoasatcst B BogHoM pactBope NaCl. Oxkaszanocsk, 4o ¢
JIpyToii cTopoHbl MeMOpansb! cojepxanue Na* pasuserca 10 mxM, a Cl — 50 MkM. COOTBETCTBYIOT
JU 3TU 3HAUEHUS HOHHBIX KOHLIEHTpAlMi TeM, KOTOphI€ MOJDKHBI HAONOJAThCS B CUCTEME,
HaxoJsIeiics B TepMOMHAMUYECKOM PABHOBECHH OTHOCHTENBHO pacnpenencaus nonos Na*u Cl
10 pa3HbIe CTOPOHBI MEMOpaHbI?

Oyenounvie cpedcmea Ons MeKywe20 KOHmMpoJs 1O JaHHOM JTUCHUIUIMHE MOAPOOHO
npuBeaeHbl B buoxumun memOpan [Tekct]: yued mocobue / O. B. Myzanesckas. — Upkyrck: U3a-
Bo 1I'Y, 2018. - 191c.

®opma IpOMEXKYTOUHOM arrectanuu - Ikzamen. Cucrema oueHok: nsrudamapHas. OC
3TOr0 THUMA JOJDKHBI BBIABIATH CTENEHb OCBOCHMS TEOPETHUECKMX 3HaHMM Kak 0a3y Iuis
dbopMHpOBaHHS KOMIIETEHIMH, YMEHUS HMX TPUMEHATh B CHTYalUsAX, MOJCIUPYIOMINX
po(eCCHOHATIBHYIO JeSITeIbHOCTD, a Takke cpopmupoBanHocTh KomnereHuuu IK-1, 3asBiennoi
B 1 Il

IIpuMepHBIii CIUCOK BONPOCOB K IK3aMEHY
. Ilpoucxoxnenue meMOpaH.
. DBOJIOLUS MPEJCTABIECHUN 0 MEMOpaHax.
. buonornueckue MeMOpaHbl, X CTPOEHHE.
. @yHKIIMK MEMOpaH.
. Onucanue KUAKOKPUCTAITNYECKON MO/IEN OpraHU3alluid MEMOpaH.
. Porrs MeMOpaH B 5BOITIONINY JKHABOTO.
. OcHoBHBIE pochonunuibl MeMOpaH, UX CTPOCHUE U (YHKIIHH.
. Knnaccudukanus 6enkoB memOpaH no GyHKIUSAM.
. YKIJ1aJJKa KOMIIOHEHTOB CTPYKTYpBI B MEMOpaHe.
. CTpyKTypa TUIUAHOTO OUCTIOS.
. CBoiicTBa 6MCI0s JIUITUIOB.
. JIunu1-6enKOBBIE B3aUMOICUCTBUS, (ha30BbIC TTEPEXO/IBI.
. PadToBas crpykrypa memOpaH.
. buonornueckoe 3HaueHNE OEIKOBBIX aCCOIMATOB B MeMOpaHe.
. IlpoTonABMXKYIIast CUIla, €e PoJib B TPAHCIOPTHBIX Mpolieccax
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. TpaHCIOPT HU3KOMOJIEKYIISIPHBIX METa0O0IUTOB (YTIICBOIOB, aMHHOKHCIIOT)
. Beienienue u pasznenenne MmeMOpaH.

. MeTtonibl U3ydeHus: IMHAMHUKH MeMOpaH.

. buorenes memOpaH.

. bucnoitaple munuIHBIE MEMOpPAHBI, UX TOJTYYEHHUE.

. Ilatoornn MeMOpaHHBIX OpTaHeLI.

. JIuntuipl MeMOpaH, ux poJb.

. benku memOpaH.

. I'muxonunuasl, MX poib B MEMOpaHax.

. 'mukonpoTenHb! ¥ MPOTEOTrIMKaHbI MEMOpaH, UX QYHKIIUH.
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25. XonectepuH, €ro 3Hau€HUE.
26. ®ochommnuapl, KIacCupUKaIKs, CTpOSHUE U PYHKITHH.

PazpaGorunxm:
== if;ﬁ E—

crapiuii npenojasarens O. B. Mysanesckas
(rmoarmuce)

Ilporpzimma COCTaBJIcHa B COOTBETCTBUMM ¢ TpeboBanusamu ®PI'OC BO no HampasieHnio
06.03.01 «buonorusy» u npodhuimo moaAroToBKH «BHOXUMUSY.
[TporpamMma paccMOTpeHA Ha 3acefaHHH Ka(peapsl OHOXMMHFH, MOJEKYIIpHOil Ononornu u

FE€HETUKH
(HauMeHoBaHKe)

« b» 05 202Zr.

Ipotokon Ne 8 3as. kadeapoit 1.6.1. mpodeccop C. B. Ocumosa ( /é_é""*'

Hacmosuyas npoepamma, ne moacem bbimb Gocnpousgedena Hu 6 kaxoil gopme bGes

npedsapuUmMesbHo20 NUCbMEHHO20 pa3peuLen s Kagheopvl-pazpabomyura npospammbl.






