MMWHOBPHAYKH POCCHHN
OI'bOY BO «bAIIKHUPCKUU I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
BUOJIOT MYECKUI ®AKYJIBTET

YTBEpKICHO: CornacoBaHo:
Ha 3aceaHuu Kadeapbl OMOXUMUHN [Ipeacenarens YMK Ouonoruyeckoro
1 OMOTEXHOJIOTHH bakynapTeTa

poTokoy Ne 15/%1%5 utons 2018 . p /
3aB. kabenpoii #/C /7F £ <7/P.I'. ®apXyTIUHOB o] /N.A. IlnupHas
deapoii /07 ¢ PXYTA s p

PABOYASI TIPOTPAMMA JUCLUIIIUHBI (MOY.JIST)
JOUCLHUIIIINHA _MOJIGKVJI?IDHI)IC MCXAHU3MBI MCM6D8,HHOF0 TpaHCIIOpTa

JIMCIMILIMHA 10 BEIOOPY

nporpamMmMa 6akajgaBpuara

Hamnpagsienue moaroToBku (CHEHaIbHOCTD)
06.03.01 Buosaorus

Hanpasnennocts (pouiib) HOATOTOBKU

buoxumusg
Kpanuduxanms
OakanaBp
Pa3paboTtunk (cocTaBuTeNb): " / b
npodeccop kadeapbl OHOXUMHUH U OMOTEXHOJIOTHH, & [ JLT. Slpynnuna
11.0.H., TOLIEHT /

Jlnst mpuema: 2018 r.

Ypa 2018 .



Cocrasurens: JL.I'. Spymuinba, HOKTOp OHMOJIOrMYECKUX Hayk, Ipodeccop kadenpsl OHOXUMHH U
OMOTEXHOJIOTHH, TOEHT

Pabouas mporpamma JUCIUIUIMHBEI YTBEpKICHA Ha 3acelaHuu Kadeapbl OMOXMMHHU U OMOTEXHOJIOTHUH,
npoTokoa Ne 15 ot 15 urons 2018 r.

JlonoJHEeHUs: ¥ U3MEHEHUs], BHECEHHBIE B pab0uyro MporpaMMy AMCHUILUIMHBI, YTBEPKACHBI HA 3aCeIaHUH
kadeappl OMOXUMUN ¥ OMOTEXHOJIOTHUH: OOHOBJIEHBI MPOTPAaMMHOE OOecIiedeHue, MpoQecCHOHAbHbBIC
0a3 JaHHBIX U UH(OPMAIIMOHHBIE CIIPAaBOYHbIE CUCTEMBI, TpoToKos Ne 15 ot 25 ampens 2019 1.

3aBeayronuii kadeapoit / P.I'. ®apxyTnuHOB



CnMcok J0KyMEHTOB U MAaTepHaJIOB

1. IlepedyeHbp IUTAHUPYEMBIX pE3YJIBTATOB OOYYECHHS TIO JUCIUIUIMHE, COOTHECEHHBIX
CIUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHSI 00pa30BaTeIbHON MPOrPaMMBI

2. Llenb 1 MECTO AUCHMILIUHBI B CTPYKTYpe 00pa3oBaTebHOM MporpaMmbl

3. Conmepxanue paboueil mporpammbl (00bEM AUCIUIUIMHBI, THIBI W BHJBI y4E€OHBIX
3aHSITHIA, y4eOHO-METONYECKOe 00ECIICUeHNE CaMOCTOSTEILHON padOThl 00YJAFOIIUXCS)

4. ®oHJ OIICHOYHBIX CPEJICTB MO TUCIUTUINHE
4.1. TlepeueHb KOMIETCHIIMH C yKa3aHWEM OTamoB UX (opMUpOBaHUS B MpoIecce
OCBOEHHUsI 00paszoBarenbHON mporpamMmbl. OmucaHue ToKazaTeled U KpUTEpHEB
OIICHUBAHMS KOMIIETCHIIM Ha Pa3IMYHBIX 3Tanax HUX(OPMUPOBAHUS, OMUCAHUE IITKAJ
OIICHUBAHMS
4.2. TunoBble KOHTPOJBHBIC 3aJJaHUSI WIM WHBIE MaTepHUalbl, HEOOXOIUMbBIC IJI OILICHKU
3HAHUW, YMEHHI, HABBIKOB U OIBITa JAEATEIbHOCTH, XapaKTEPU3YIOUIUX ITaIlbl
dbopMHUpOBaHMS KOMIIETCHIIMMA B TPOIECCE OCBOCHUS 00pa30BaTEIBHOW MPOrPAMMBI.
MeTonudeckue MaTepHalibl, ONMPEACISIONINe MPOLEAYPhl OICHUBAHUS 3HAHUH, YMCHHIA,
HAaBBIKOB M  OMNbITa JIEATEIBHOCTH, XapaKTepU3YIOUIMX dTanbl  (GopMHUpOBaHUSL
KOMIIETEHIINI
4.3. PeiTUHT-TIJ1aH TUCIUTUTAHBI

5. YueOGHO-MeTOmMYecKOe U HH(DOPMAIMOHHOE 00SCTICUCHNE TUCITUITITUHBI
5.1. IlepeyeHb OCHOBHOH W JTOTOJHHUTENHHONW Y4eOHOUN JUTEpaTyphl, HEOOXOAUMOMN IS
OCBOGHUS JUCIUITITUHBI
5.2. Ilepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTn «HTepHeT» u
POrPaMMHOTO O0eCTIeUeHUs, HCOOXOUMBIX ISl OCBOCHHUS TUCITUTUIAHBI

6. MarepuanbHO-TeXHUYEeCKas 0a3a, HeoOXoauMas JIUIsl OCYIIECTBICHUSI 00pa30BaTEIIBHOTO

nmpomnecca no JUCHUIIINHE



1. TlepeuyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI N0 JUCIUIIIHHE, COOTHECEHHBIX
CIJIAHUPYEMBIMH pPe3y/IbTaTaMH 0CBOCHHsS 00pa30BaTe/JbHON NPOrpaMMbl

B pe3ynbraTe ocBoeHus 00pa3oBaTeIbHON MPOrpaMMbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CJIEYIOIIMMU Pe3yIbTaTaMu O0yUYESHHUS 110 TUCIUTUINHE!

Pe3ynbTaThl 00ydeHHs dopmupyemast KoMneTeHuus (¢ [Mpume-
yKa3aHHEM KO0JIa) JaHWe

3HaHus

3HaTh: MOJEKYISIpHBIE OIIK -5
MEXaHH3MBIIPOLIECCOB, IPOUCXOIAIINX
Ha MeMOpaHax KJIETOK U
KJIICTOYHBIXCTPYKTYp; OHOIOTHYECKHEe
(YHKINN MOJIEKYJIOEIKOB,TUIIHIOB,
BXOJLIMX B COCTAB
OMOJIOTNYEeCKUXMEMOpaH;
MOJICKYJISIDHBIE MEXaHU3Mbl ~ PabOoTHI
TPaHCIIOPTHBIX CHUCTEM Ha MeMOpaHax,
B T.4. HOHHBIX KaHaJIoB,
MOJICKYJISIPHBIXHACOCOB

3Hath: OyHIaMEeHTaIbHbIE OCHOBBI IK-3
(YHKIIMOHNPOBAHUS BaXKHEHIITNX
CTPYKTYPHO-()yHKIIMOHATIBHBIX
KOMITOHEHTOB KJIETOK, OMOJIOTHYECKUX
MeMOpaH ISl HCTIOJIb30BAHUS
BIIPAKTHKE.

VMmenus

YMeTh: NPUMEHATH PUHLIMIIBI OIIK -5
CTPYKTYPHOH OpraHM3aIi MEMOpaH
MEXaHM3MOB MEMOpaHHBIX MPOIIECCOB B
Hay4YHO-HCCIIEI0BATEIbCKOM
HUTEXHOJIOTMYECKOHN e TeIbHOCTH.

YMeTh: NOArOTOBUTH U IIPOBECTU IK-3
3KCIIEPUMEHTBHI 110 U3YYEHUIO CBOMCTB U
OMOJIOrM4YecKUX MeMOpaH;
OCYIIECTBIIATH 10100p PU3HUKO-
XMMHWYECKHX METOJOB U HCIIOIb30BATh
UX JUIS UCCIEIOBAHUS CBOMCTB KIIETKHY;
IIPOBOANTH 00pabOTKy PE3ysIbTaTOB
JKCHEPUMEHTA, OLICHUBATH,
HMHTEPIPETHPOBATH, A TAKXKE
HCTIONB30BaTh HA IIPOM3BOJCTBE.

Bnagenust (HaBBIKH / OIIBIT

JIeATETHHOCTH) Brnaners: TepMUHOIOTHYECKUM OIIK-5
anmapaToM JUCHUIUINHBL, METOIaMU
9KCIIEPUMEHTAIIbHOM (J1TabopaTopHOii)
paboThl B 00JaCTH KJIETOUYHOM
OMOJIOTMU ¥ MEMOPaHOJIOTHH;
TEOPETHYCCKHUMHU HABBIKAMH,
OOBSICHAIOIIIIMA MOJICKYJISIPHBIC
MEXaHU3MBI TPAHCIIOPTHBIX MPOLIECCOB
Ha OMOJIOTHYECKUX MeMOpaHax;
METOJaMHU UCCACAOBAHHUS KICTOUHBIX 1
MEMOpPaHHBIX CTPYKTYP

BuageTs: HaBbIKaMU pelLieHuUs I1K-3
po(eCCHOHATBHBIX 33/1a4; HABBIKAMH
CaMOCTOSATEIIEHON PabOTHI C
JINTEPATypOil, BKJIIOUas
TIEPUOUYECKYI0 HAYYHYIO JINTEPATYPY

1I[OJ'I)KHI>I COOTBCTCTBOBATHL KapTaM KOMH@TGHHHﬁ.




0 CTPOEHHHU U (HYHKIIMOHHPOBAHUHT
MeMOpaH pacTeHUl, HaBBIKAMH PaOOTHI
C NIEKTPOHHBIMH CPEACTBAMH
nHpOPMAaLNH, HAaBBIKAMA pabOTHI C
mabopaTOpPHEIM 000pyIOBAHUEM,
XUMHYECKHMH

peakTHBaMH, METOAUKAMH POBEICHUS
9KCIIEPUMEHTOB Ha KIIETOYHOM YPOBHE;
METO/IaMH MaTeMaTHYECKOH 1
KOMITBIOTEPHOH 00paboTKOM
pe3yNbTaToB

HKCIIEPUMEHTOB




2. Heab U MecTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMmbl

Juctummaa « MoJeKylIsipHbIe MEXaHU3Mbl MEMOPAHHOTO TPAHCIIOPTA» OTHOCHUTCS K BAPHATUBHON
YacTH.

Juctummaa m3ydaetrcsiva 4 kypceB 8  cemecTtpe.

s ocBOGHUS JUCHUIUIMHBI HEOOXOIMMBI KOMIIETEHIIMH, c(POPMHUpPOBAHHBIE B paMKaX H3Y4YECHHUS
CIICAYIOMINUX TUCIUILIINH:

Baxneiimeli 3agadeil pu3MKO-XUMHYECKOM OMOJIOTUN SIBJSETCS HM3YUYCHHE CTPYKTYPhI MEMOpaH M
TPAHCIIOPTHBIX MPOIECCOB, TPOUCXOAIINX HA OMOIOTHYeCKUX MeMOpaHax. buonorudeckie MeMOpaHsbI,
Hapsily ¢ LUTOCKEIETOM, (GOPMHUPYIOT CTPYKTYPY KUBOU KieTKU. KieTouHas uiaM uuroriazMaTHIecKas
MeMOpaHa OKpYXaeT KKy KIETKY. SIApo OKpyKeHO NBYMS SACPHBIMH MEMOpaHaMU: HApYXHOW U
BHyTpeHHel. Bce BHYTpPHKJIETOUHBIE CTPYKTYpPbl: MHUTOXOHJPHH, 3HJOIIA3MATUYECKUN PETUKYIYM,
anmapat [oJbIKH, TH30COMBI, MEPOKCHCOMBI, (ParocoMbl, CHHANTOCOMBI U T.JA. MPEICTABISIIOT COOOM
3aMKHYTble MEMOpaHHbIE BE3UKYNbl (My3bIpbku). Kaxkaplii TUn MeMOpaH COIOEPKUT crenu(puuecKuit
HaOOp OENKOB - pelenTopoB U (EpMEHTOB; HO OCHOBA OO0 MeMOpaHBI - OMMOJCKYJISPHBIA CIOH
JTUNUA0B (JMMUIHBIA OUCION), KOTOPBIH BO BCSAKOM MeMOpaHE BBINOJHSET JABE TIJIaBHbIE (YHKIUH:
Oapbepa JUIsi HOHOB M MOJICKYJI, i CTPYKTYPHON OCHOBBI (MaTpPHIIBI) JUIsl PYHKIIMOHUPOBAHUS PEIIETITOPOB
1 (hepMEHTOB.

['myboKoe M BCECTOPOHHEE M3yUCHUE OMOJIIOTMYECKUX MEMOpaH SIBIISCTCS OAHOW W3 aKTYaJIbHBIX
3a/1a4 B MMO3HAHUU CYIIHOCTHU KU3HHU. OJIHAKO ATO U3yYEHUE UMEET U BaAKHOE MPUKIIATHOE 3HAUCHUE IS
Pa3IMYHBIX OTpaCiield HAPOIAHOTO XO3SIMCTBAa: OMOHHKE, MMPOMBIIIJICHHOW OMOTEXHOJIOTHH, TIPOU3BOJCTBE
JIEKapCTB, CO3JJaHUH HOBBIX IpenapaToB u Ap. [IpeamiecTByonmm KypcaMmu, HAKOTOPBIX
HEMOCPEJACTBCHHO OasWpyercss JaHHas JUCHUIUIMHA, SBISIOTCS «lluTonmoruss w  THCTOIOTHSY,
«buodusukay, «Opranndeckas XuMusa»,«O01as Ouoaorus U MUKpoOUonorus», «OCHOBbI OMOXUMUU U
MOJICKYJISIpHOH  Omosorun», «OcHOBBI OwoTexHOonorum». Jinst 3¢p(HEeKTHBHOTO OCBOSHUS JAaHHOM
JUCIHUIUIMHBL HEOOXOAMMBI 3HAHUS B OOJNACTH €CTECTBEHHBIX HAayK, a HUMEHHO: (QHU3UKU (ATOMHO-
MOJICKYJSIPHOE ~ YYCHHE, TEPMOJMHAMHUKA, ONTHKA), XUMHUHU (HEOpraHWYECKas, OpTraHHYeCKas,
¢buskomonaHast); OWOJIOTUYECKOM XHWMHUHU, MOJEKYJISIpHOM Ouonoruu (CTPYKTypa M CBOWCTBa
OpraHUYECKUX MOJIEKYI),

st ocBoeHMsI Kypca IMpelyCMOTPEHBI JICKIIMOHHbBIE M MPAKTUYECKUE 3aHATUS U CAMOCTOSITEIbHOE
W3YYCHHE TIPEUIOKEHHBIX B IIPOTPaAMME BOITPOCOB.

3. Coaepxanue padoueii nporpaMmbl (00beM AMCHUIINHBI, THIIHI M BUIbI Y4€OHBIX 3aHATHI,
y4eOHO-MeToan4YecKoe odecnedeHne CaMoCTOATeIbHOI padoThl 00y4aOIINXCs)

Copneprxanue paboueil nporpammsl npeacraieHo B [Ipunoxennn Ne 1.



4, DoHJ OLIEHOYHBIX CpeaACTB MO JUMCHUIIJIHHE

4.1. Hepeqeﬂb KOMIIeTEHIIHIi C YKa3aHUueEM 3TalloB UX (l)OpMI/IPOBaHI/Iﬂ B IIpo1ecce 0oCBOCHUA

oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue Moka3arTejed U KpuTepueB OLEHUBAHMS

KOMIIeTEHIINii Ha PA3JIHYHBIX 3Tanax ux (l)OpMHpOBaHI/IH, OINMUCAHHC IIKAJI OHCHUBAHUSA

OIIK-5 -

CIIOCOOHOCTBIO  IIPUMEHATH

3HaHHUC

IMPUHIIUIIOB

KJICTOYHOM  OpraHu3aluu

OMOJIOTHYECKUX O0BEKTOB, OMOPU3NUECCKUX U OMOXUMHUYECKUX OCHOB, MEMOPAHHBIX IPOIIECCOB U
MOJICKYJISIPHBIX MEXaHU3MOB KU3HEICATCIILHOCTH

Oran [Inanupyembie pe3yabTaThl 00yYeHUs Kpurepun olileHHBaHMs Pe3yIbTaTOB 00yUCHHS
(ypoBeHsp) | (TOKa3aTeNH JOCTIDKEHUS 3aJaHHOTO YPOBHS OCBOCHHS
OCBOCHUS | KOMIIETCHIINH)
He 3aureno 3aqTeHo
KOMIETEHII
205
[epBsrit 3HaTh: Ob6rem 3HaHui | O0BeM 3HaHUI
aTan MOJIEKYJISIPHBIE MEXaHU3MBI IIPOLIECCOB, omeHuBaercs Ha 59 um | omeHmBaercs oT 60 1o
(YpoBeHB) | mpomCXOAAUINX Ha MeMOpaHaX KIETOK M KICTOYHBIX HIKe  OamtoB ot | 100 OamroB oT
CTPYKTYp; Ononorndyeckue QyHKIHH MOJIEKYJ OEIIKOB, | TpeOyembIX TpeOyeMBbIX
JIMITUIOB, BXO/SIIMX B COCTaB OMOJIOIMYECKUX
MeMOpaH, MOJIEKYJISIpHbIE MEXaHU3Mbl pabOThI
TPaHCIIOPTHBIX CUCTEM Ha MeMOpaHax, B T.4. HOHHBIX
KaHaJIOB, MOJICKYJISIPHBIX HACOCOB
Bropoii 'YMeTh: Ob6Bvem 3HaHuil | O0beM 3HaHUI
JTal NPUMEHATH IPUHIUIBI CTPYKTYPHOU OpraHU3aluy oueHuBaercss Ha 59 u | oneHuBaercs ot 60 mo
(ypoBeHp) | MeMOpaH u MEXaHH3MOB MEMOPAaHHBIX IIPOIIECCOB B HIKe  OamtoB ot | 100 OamroB oT
Hay4YHO- HCCIICIOBATEIBCKON M TEXHOJIOTMIECKOH TpeOyeMBIX TpeOyeMBIX
JIeSTeIIbHOCTH
Tpetuii Bnagets: O0nem 3Hanuil | O0beM 3HAHUH
JTan TEPMHHOJIOTMEIl 1 OCHOBHBIMH MOHATHAMHU B 00J7acTH | oueHHBaeTcs Ha 59 u | omeHuBaercs ot 60 1o
(YpoBeHB) | KJIETOYHOMH OMOJOTHH U MEMOPAHOJIOTHH; Hike  OamtoB ot | 100 OayuioB oT
TEOPETUYECKUMHU HABBIKAMHU, OOBSICHAIOIIIMHI TpeOyeMBIX TpeOyeMBIX

MOJIEKYJISIPHBIC MEXaHU3MBI TPAHCIIOPTHBIX
MPOLIECCOB Ha OHMOJIOTHYECKHX MeMOpaHax;
METOJIaMH{ HCCIICIOBAHUSI KJIETOYHBIX H MEMOPaHHBIX
CTPYKTYP U IIPOIIECCOB

[1K-3 -roToBHOCTBIO MPUMEHSITH Ha IIPOU3BOJCTBE 6a30BbIe MPO(ECCHOHAIBHBIE 3HAHHS TECOPHU U METO/IOB
COBpPEMEHHOH OnoIorun

Oran [Tnanupyemsbie pe3ysbTaThl Kpurepun olileHHBaHus pe3yJIbTaTOB 00yUeHHs
(ypoBeHb) o0yueHus
OCBOCHUS (mokasarenu JOCTHKESHUsI
KOMIIETEHIIN 3aJJaHHOTO YPOBHS OCBOCHUS He saureno 3aureno
u KOMITCTCHITHI)
epBbIid 3Tan | 3HaTh: O0beM 3HaHuil oueHmBaerca | OObEM 3HAHWI OLIEHMUBAETCA OT
(ypoBeHb) OyH1aMeHTaIbHBIE OCHOBBI Ha 59 w Hmwke OamioB ot | 60 mo 100 6amioB oT TpeOyeMbIxX
(YHKIMOHAPOBAHUS TpeOyeMbIX
Ba)KHEHIIIMX CTPYKTYpHO-
(YHKIIMOHAIBEHBIX
KOMITOHEHTOB KJIETOK
O6noorndeckux MeMOpaH s
HCIIONIb30BaHUS B MPAKTHKE.




Bropoit
aTan
(ypoBeHb)

YmMmers:
IToaroroBUTh U MPOBECTHU
9KCHEPUMEHTHI 110 U3YyUCHHIO

OO0beM 3HAHHMHA OICHUBAETCS
Ha 59 u Hmwke OalIoB OT
TpeOyeMBIX

OObeM 3HAHUM OLIEHUBAETCS OT
60 1o 100 6aw10B OT TpeOyeMbIX

CBONCTB OMOJIOTHYECKUX
MeMOpaH; OCYIIECTBIISTh
mo160p (HPU3NKO- XUMUIECKUX
METOJIOB H HCIOJIB30BaTh HX
JUISL KCCIIeI0OBaHMsI CBOMCTB
KJIETKH; IPOBOJUTH 00PaOOTKY
pe3yNbTaToB
9KCIIEPUMEHTA,0LICHUBATD,
HHTEPIIPETHPOBATh, a TaKXe
HCIIOJIb30BATHhHAIPOU3BOJICTBE.

Buagets:

HaBBIKaMHU pabOTHI C
mab0opaTOPHBIM
000pyIOBaHUEM, XUMUIECKIMHU
pEaKTUBAMHU, METOIUKAMHU
MIPOBEJCHNUS SKCIIEPIMECHTOB Ha
KJICTOYHOM ypOBHE;

METOJaMU MaTeMaTHUYeCKOU U
KOMITBIOTEPHOH 00paboTKOi
PEe3yJBTaTOB HKCIIEPUMEHTOB

Tperuit
JTan
(ypoBeHs)

OObeM 3HaHMH OLIEHUBAETCA OT
60 1o 100 6amnoB oT TpedyeMbIX

O0beM 3HAHHH OLIEHUBAETCS
Ha 59 um Hmwke OaIOB OT
TpeOyeMBIX

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH HHbIE MATEPHAJIbl, HEO0X0AMMBbIE 1JIs1 OLEHKHU
3HAHMA, YMEHHUIi, HABHIKOB U OMNBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
(popMupoBaHus KOMIETEHIIMIA B Mpolecce 0CBOCHUS 00pa30BaTeIbLHOI MPOTrPaMMBbI.
MeToauyeckue MaTepualibl, onpeae/siionme Npoueaypbl OlleHMBAHUS 3HAHUI, yMEeHHH,
HABBIKOB M ONBITA JeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX 3Tanbl GopMUpoOBaHUS
KOMIIeTeHI Ui

DTansl
OCBOEHUS

Pe3yJ’IBTaTLI O6y‘I€HI/IH Kommerenmus OHeHO‘IHBIC cpeacTBa

1-i1 sran 3HaTh: BOCIIPOU3BOIUTH U OOBICHATH OIIK-5
MOJIEKYJISIPHBIE MEXAHU3MbI
MPOLIECCOB, MPOUCXOIAIIUX HA
MeMOpaHax KJIeTOK U KIETOYHBIX
CTPYKTYD;

ouosoruueckue PyHKIIUH MOJICKYJT
OENKOB, JIMIKIO0B, BXOASAIIMX B COCTaB
OUOJIOTHUECKHUX
MEMOpPaH;MOJICKYJISIPHBIC MEXaHU3MbI
PpaboThI TPAHCIIOPTHBIX CHCTEM Ha
MeMOpaHax, B T.4. HOHHBIX KaHAJIOB,

MOJICKYJIIPHBIX HACOCOB

VYcTHbll onpoc
Pedepar
TecTsl

3HaHus

3HaTh: I1K-3
dyHIaMeHTaIbHBIE OCHOBBI
(bYHKIIMOHUPOBAHUS BaXKHEHIITHX
CTPYKTYPHO-()yHKIIHOHATBHBIX
KOMIIOHEHTOB KJIETOK OMOJIOTMYECKUX
MeMOpaH Il UCTIOJIb30BaHUs B

IIPaKTHUKE.

VYcTHbli onpoc
pedepat

VYMeTn:

NIPUMEHSATh IPUHIMIIBI CTPYKTYPHOI
OpFaHI/I3a[H/II/I M€M6paH U MCXaHU3MOB
MeMOpaHHBIX MPOLIECCOB B HAYYHO-
HCCJIEIOBATENLCKOM U TEXHOJIOTHUSCKON
JIeSITENILbHOCTH.

OIIK-5 Jlaboparopras pabota

2-11 sran

YMeHus

YMeTh: OArOTOBUTH U IPOBECTH
9KCIICPUMEHTHI 110 U3YUCHHIO CBOICTB
OHOJIOTHYECKUX MEMOpaH;

VYcTHBIif onpoc
pedepar




OCYyILIECTBIIAT MOA00p  usmko-
XUMHYECKHX METONOB U UCIIOIB30BaTh
UX VIS NCCIIEOBAHMS CBONCTB KIICTKU;
TIPOBOIUTH 00paboTKy
Pe3yIbTaToOB SKCIEPHMEHTA, OLICHUBATH,
HHTEPIIPETHPOBATD, a
TaKOKEHCIIONb30BAaThHA IIPOU3BOJICTBE.

OOBSICHIIONUMH MOJICKYJISIPHBIC
MEXaHU3MBI TPAHCTIOPTHBIX
MPOIIECCOBHA OMOIOTUIECKUX
MeMOpaHax; MeTolaMH HCCIICA0BAHMUS
KJIETOYHBIX 1 MEMOPAHHbBIX CTPYKTYD U

3-ii sTan Bnanmets: TepmuHONOTHEl U ocHOBHBIMU | OITK-5
MOHATUSAMH B 001aCTH KJIETOYHOH VYcrHbIl onpoc
BianeThb OHMOJIOTUH 1 MEMOPAHOJIOTHH;
HaBBIKAMH TEOPETUYECKUMHU HaBBIKAMH,

peaKkTuBaMu, METOAUKAMU POBEIAECHUS
SKCIIEPUMEHTOB Ha KJIETOYHOM YPOBHE;
- METOJaMH MaTEMaTUYECKOH U
KOMITBIOTEPHOH 00paboTKOi
Pe3yNbTaTOB KCIIEPUMEHTOB

HPOLIECCOB
Bmaners: [1K-3

HaBBIKaMHU pabOTHI C Ta00OpaTOPHBIM JlabopaTopuas
000pyI0BaHHEM, XUMUIECKUMH paboTta

Kpurepun oneHkn c)opMHPOBAHHOCTH KOMIIETEHIHIA

KOI[ 1 COACPIKAHNE KOMIICTCHIIUN Pe3yHbTaTI)I
c(hOpPMHUPOBAHHOCTH
(*1)
OIIK-5 - cnocoOHOCTBIO MNPHUMEHATh 3HAHWE MPUHIMIIOB KJIETOUHOU +
OpraHu3any OWOJIOTUYECKUX OOBEKTOB, OMOPHU3UYECKUX M OMOXUMHYECKUX
OCHOB,  MEMOpaHHBIX  HpPOLECCOB M  MOJIEKYJISPHBIX  MEXaHU3MOB
KHU3HEICATEIIbHOCTH
[IK-3  -roTOBHOCTBIO NPHUMEHATH HA MPOU3BOACTBE 0a30BbIE MPO(ECCHOHAIBHBIE +
3HAHUA TCOPUH U MCTOJI0B COBpGMeHHOﬁ OMOJIOrUH
+ - COOTBETCTBYET KPUTEPUAM OLIEHKU
- - HE COOTBETCTBYET KPUTEPHUSAM OLIEHKHU
4.3. PeliTUHI-TIVIaH U CHUILTHHBI

PeliTuHr—11aH TUCHUIUIMHBI IPE/ICTABIICH B MPUIIOKEHHUH 1.

IIpumepHBIe BONIPOCHI VIS YCTHOIO OIIpOca

1. OcHoBHBIE PaKThl O CTPOCHUHU KIETOYHOWUMEMOPAHBI.

2. [lepeHOC MaJTBIX MOJIEKYJT Yepe3MeMOpaHy.

3. ITaccuBHBIN TPAaHCIOPT C MOMOUIBbIO OENKOBBIX KaHAJIOB U OEJIKOB
nepeHocunkoB. Juddys3us uepez meMOpany.

4. AxtuBHbii Tpancnopt (Na + K )-Hacoc.

5. Ponb (Na + K )-Hacoca B moaaepkaHuu J0MyCTUMOTO OCMOTUYECKOTO

JaBJICHUS BKJICTKE.
6. TpaHCIOpT 3a CYET MOHHBIX IpagueHTOB. CUMITOPT, aHTUIIOPT.
7. TpaHCTIOPT IyTeM BEKTOPHOTO MepeHOca IpyII.
8. Oomennmku. Perymuposka pH.




9. Ilepenoc uepe3 MeMOpaHy MaKpOMOJIEKYJ U YaCTHII.

MeToauKa OLIECHUBAHUSA:
OreHka cTerneHn chOPMUPOBAHHOCTH KAXKI0OH KOMITETCHITUHU OIIPEACISACTCS MOJTHOTOM
OTBETa Ha BOMPOC, OTBET HA BOIPOC OLIEHUBAETCs B 2 Oasuia.

Chucox NMPUMEPHBIX TEM peq)epaTOB no JTMCHMUIIJIMHE

. @ynkmu OuomMemMOpaH.

. OCHOBHBIE KOMITOHEHTHI OOMEeMOpaH.

KuakocTHO-MO3an4HAasE MOJIeNIb OMOMEMOPAHHBI.

[TonBUKHOCTH MEMOPAHHBIX KOMIOHEHTOB. THITBI IBUKEHUSI.

Kakoe narepanpHOe WM TpaHCOWCIOHHOE IBMKEHHE B OMOMEMOpaHaX OCYIIECTBISETCS

JIerye U Kak 3TO CKa3bIBAETCS HA MMOCTOSHCTBE CTPYKTYPhl (QYHKUIUNA MeMOpaH.

da3oBble MEPeXobl JIMMHI0B B MEMOpaHax.

HckyccTBeHHBIEMEMOPaHbI, CIIOCOOBITOIYUEHUS.

8. Bunasl Tpancmopra BemiecTB 4yepe3 OnomeMOpaHbl. [laccCHBHBIA TpaHCIIOPT BEIIECTB 4epes
MeMOpaHbl. OCHOBHBIE TIOJIOKEHUSI.

9. Huddysussemiects.

10. MexaHu3M niepeHoca BOJIbI uepe3 OMoOMeMOpaHHI.

11. NoHHbIC KaHABIL.

12. O6neryennas quddy3us BemecTs.

13. ®unbTpanms.

14. AKTUBHBIN TPAaHCIIOPT: MEXaHU3M, 3HAYCHUE.

A=

~No

MeToauKa OLleHUBAHMS:

Onenka creneHd C(HOPMUPOBAHHOCTH KaXKIOW KOMIIETCHLIMH OIPENENIeTCs MOTHOTOU
PacKpbITHS TEMbI, HCIOJIb30BAHUEM HEOOXOJMMOTO KOJMYECTBA HCTOYHHUKOB JIUTEPATYPHl H
o0vemMoM paboTel. HemocTtaTouHOE KOJIMYECTBO HCIOIB30BAHHBIX HCTOYHUKOB IUTEPATyphl U
HEIOJIHOE PACKpBITUE TEMbl COOTBETCTBYET HAyalbHOMY (IIOPOrOBOMY) YpPOBHIO OBJaJIeHUS
KoMmmeTeHnuen (0T 45 10 59%); HecCOOTBETCTBUE OJTHOMY KPUTEPHIO - 6a30BOMY ypoBHIO (0T 60 110
79%); COOTBETCTBUE BCEM KPUTEPHSIM - TIOBBIIIEHHOMY (IIPOABUHYTOMY) YpoBHIO (0T 80 10 100%)
c(OPMHPOBAHHOCTU KOMITETEHIINH.

3ammra pedepara oleHUBaeTCs MakCUMaibHO B 10 6aios.

- 10 - OamnoB BEHICTABISETCS CTYACHTY, €CIIM OH PAacKpeUl TeMy pedepara, HCIIOIb30Bal
JIOCTaTOYHOE KOJIMYECTBO MCTOUHUKOB JIMTEPATYPHI, pabOTa COOTBETCTBYET 3aJaHHOMY O0bEMY.

- 9-6 - OanIoB BHICTABISETCA CTYACHTY, KOTJa pedepar He COOTBETCTBYET OJHOMY KPUTEPHIO;

- 5-3 - 0a/uI0B BBICTABISIETCS CTYJEHTY, KOIJla HEJAOCTATOYHOE KOJIMYECTBO HCIIOJIb30BAHHBIX
VCTOYHUKOB JINTEPATYPbI U HETIOJTHOE PACKPBITHE TEMBIL;

- 0-2 - GayJIOB BBICTABIISIETCS CTYACHTY, €CIIM OH HE BBHITIOJHUJ BCeX TPeOOBAHUHN, MPEIbIBIISIEMBIX

K pedepary.
IIpumepsnl 1a060paTOpHBIX padoT

JIaGoparopHas pabota 1. «BbiaeneHre MeMOpaHHBIX KOMILJIEKCOB)
JIaGoparophas pabota 2. «Bsinenenue JTHK»

JlaboparopHas padota 3. «Beinenenne PHK»

JlabopaTtopHas pabota 4. «Buzyanu3zanus nmpoayktos [TLIP»
JlabopaTtopHas pabota 5. «Mcmonp3oBanue BUCKo3uMeTpa OcTBaIbIa IS
oTpesieNIeHUs] KHHEMaTHYeCKON BA3KOCTH)
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JlabopaTopHas paborta 6. «BwimeneHue 3JIeMEHTOB KIETOK MeToaoM auddepeHnaaIbHOro
HEHTPUPYTUPOBAHUS»

IIpumepbl KOHTPOJILHBIX BONPOCOB K J1a00paTOPHBIM padoTam:

1. buonoruueckassMeMOpaHACOCTOUT:

Ok

N3 nByxcnoeBOenKkoB
N31ByXCI0EBYIIIEBOIOB
W31ByXCIIOEBIINAIINIOB
HN3opnorocnosnumnmna
HernpaBunsHOrOooTBETa

2. HeliTpalmbHBICKUPBI — ATO. ..

Ao bdE

CJIOXKHBIC 3(1)I/Ipbl STUJICHTJIMKOJIA WU ) KUPHBIX KHUCJIOT
CJIOKHBIC 3(1)I/IpBI TIIMOCPHHA U ) KUPHBIX KUCJIOT

CJIOKHBIC 3(1)I/IpBI MOHOATOMHBIX CIIMPTOB U KUPHBIX KUCJIOT
CJIOXKHBIC 3(1)I/Ipbl JIFOOBIX CIIMPTOB U JXUPHBIX KHUCJIOT

3. ®ochoaunuabIoApa3IeNIAI0TCAHA!

Ao

rmnepodochomumuabl ¥ CHUHToPOCHOIUITHIBI
STHIICHTITUKOIBb()OCHOTUIHIB ¥ aleTHIIXOIUH(OChHOoIUTH B
ATaHOJIAMHH(POCHOIUITH B ¥ U ochoTumuab!
nHO3UT(HOoCHOTUIUABI ¥ CHUHTOPOCHOTUTIH I

4. OCTaTKUMOJIEKYJIYTJIEBOIOBPACTIONATaAlOTCS:

1. HaBHYTpEHHENHCTOPOHEKIETOUHOHMEMOPAHBI
2. HABHEUTHEWCTOPOHEKIETOUHOWNMEMOPaHbI

3. IIpoHM3BIBACTOMCIIONIUITNIOB

4. MEXTYIBYMSCIOSMILTATINIOB

5. Beibepute npaBuibHy0 (pOpMyiTy NaIbMUTUHOBOM KUCIIOTHI:

1. C15H35COOH
2 .C16H35COOH
3.C15H34COOH
4.C17H33COOH
5.C15H31COOH

Howd e

6. I[J'ISI ONTUMAJIBHOT'O paClICIIJICHUS JIMTITUIO0B HCO6XOI(I/IMBII

KOaryJasdHTBI — COJTMKUPHBIXKHUCIIOT
OMYJIbIraTOpPbI — JKEMIHBIEKHUCIOTHI
OMYJIbIraTOpPhI - MIPOU3BOJHBICTIIMLICPHHA
CTa6I/IJ'II/I3aTOpBI - IPOU3BOAHBICHYKJICOTH A
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7. Ilpu b-okucieHUH KUPHBIX KHCIOT MOTYIACTCS. ..

aii1-KoA u anetnin-KoA

anmuia-KoA

HU3KOMOJICKYJISIPHBICKHUCIIOTHI
CMECbMOHOKapOOHOBBIX M TMKAPOOHOBBIXKUCIIOT

Eall

8..B OJHOM IUKIJIC ouocuHTE3a JKHUPHBIX KUCJIOT ITOJIYYarOTCA:

aretTi1-KoA u manonmin-KoA
Ooytupmi-KoA
ManoHuiI-KoA
oytupui-KoA u anerun-KoA

Mo

9. CKoJIBKO KKaJl SHEPTHH BBIJIEISCTCS MPH pacuierieHuH | T xupa:

3,4 kkan
4,1 xxai
9,3 kkan
17,6

oo

Kpurepun onenku:

3amura Kaxxa0i 1abopaTopHOil pabOThI OIIEHUBAETCA MaKCUMAIBHO B 4 Oauia.

- 4 OamnoB BBICTABISETCA CTYACHTY, €CIM OH BBINOJHWI J1abOpaTopHyl padoTy,
IIPOIEMOHCTPUPOBAJ YBEPEHHOE BJIAJICHUE METOIMKOM, OTBETHII HAa 3 BOIPOCHI.

- 3 - Oamra BBICTaBIAETCS CTYIEHTY, €CIHM OHBBIIOJHWI J1a00OpPaTopHyI0 padoTy, BlaaeeT
METOAMKOH, IPH OTBETE HA BOMPOCHI JOITyCKAaeT HErpyOble OMNOKU U HETOYHOCTH.

- 2-1- Oamnma BBICTABISIeTCA  CTYIEHTY, €CIM  BBIIOJHWJI  JJTAaOOpaTOpHYIO  paboTy,
MPOIEMOHCTPHUPOBAN C1a00€ BIIaJCHHE METOAUKOMN, HE OTBETHII Ha BOTIPOCHI.

0 - OaIOB BBICTABIIACTCS CTYACHTY, €CJIM OH HE BBITIOJIHIII Ja0OpaTOpHYIO padoTy, HE OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.
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5. YueOHO-MeTOAMYECKOe U HH(pOpMALIMOHHOE 00ecnieYeHHe U CHMILINHBI

5.1. IlepeyeHb OCHOBHOI U 0IOJHUTEIbHON y4eOHOM JINTepaTypbl, HeO0OX0AMMOM 1151
OCBOCHMS THCIUIIHHBI

OcHoBHasi InTEepaTypa:

1. Py6un A.b. buodpuszuka: Yuebuuk M.: Kumwxkusiit nom «YHusepcutet» .1, 2ToM. 2009.
623c.

JlonoiHUTeIbLHAS JTUTepaTypa:

1.JIenunmxep A. OcaoBbl Onoxumuu: / A. Jleannmkep B 3-x 1. T. I, [1ep. ¢ aarn.-M. 1985-367
C, UL

2.buoxumus yenoseka: 2 1./ P. Mappu u ap. .M., Mup, 2009. .T.1. 414 c.

3.buoxumuueckas agantamws / I[1 . Xouauka , [Ix.Comepo . - M .: Mup , 1988 . 568 c.

4. buonornveckre MeMOpaHsbl. J[BeHaAIaTh OYEPKOB O CTPYKTYPE, CBOMCTBAX M (YHKIHAX
memOpaH /ITox pen. 1. Ilapcona/ M.: Atomuzaar, 1978. 176 c.

5.Yuncon K., Yonkep k. — M.: bunom. Jlaboparopus 3uanuii, 2013. 859 c.
http://e.lanbook.com/books/element.php?pll 1d=8811 (oTkpsIThIi pexum nocryna, 01.10.2014)

6.Yuicon K. [IpuHUIuner 1 METObI OMOXUMHUH U MOJIEKYJIsIpHO# Ouonoruu 2. Knetku / mox pen.
b. JIptouna u np.; nep. ¢ auri. — M,: BUHOM. Jlaboparopus 3Hanwmii, 2011. 214 c.

7.Konunues , Anexcanap CepreeBud. Monekynsipaas Ouonorus: yueoHuk / A. C. Konnuen

— M. : Akanemus, 2005 .400 c. — (Bricmiee mpodeccuonansnoe oopazoBanue) .— Jlomyu.
VY4eb.-meron. 00-auem .— bubmumorp.: ¢. 393-395 .

8.Mappu P., I'pennep /1., Meiiec I1. u ap., buoxumus uenoseka. Ilep. ¢ anrn. M.: Mup, 2004.
321 c.

9.Meryrep, /1. buoxumus.s 3 T. M.: Mup, 1980. 307 c.

10.Henwcon M., Kokc M. OcuoBbl Onoxumuu Jleannmkepa B 3 Tomax.- M.,CII6 : bunom, 2011.
284 c.

11.Hontunr b. Hoseiiue metonbl uccnenoBanus ouocucrem. Ilep. ¢ anrn. H.H. Xpomosa-
bopucosa. M.: Texnocgepa, 2005. 255 c.

12.Taranosuu, A./l. I[Taronornueckas omoxumus: - M.: BUHOM, 2013. 448 c.

13.®Oununmosny, 10.5. bBnoxuMudeckre 0CHOBEI KU3HENEATEIHLHOCTH YeJIOBEKa: YueOHoe
nocobue juist ctynaeHToB By3oB/ M.: BIIAJIOC, 2005. 407 c.

14 Yupxun A.A. [Ipaktukym no ouoxumun. Munck. Hosoe 3nanue, 2002. 176 c.

15.9mmuor B., Onnnot /1. buoxumus u monexynspHas 6uonorus. M.: HUM 6uomenuuHckoit
xumun PAMH. 1999. 276 c.

5.2. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « AHTEepHET» U
NMPOrPaMMHOI0 o0ecrneYeHnsi, He0OXOAUMBIX JIs1 OCBOCHMS IV CHUIIIMHBI

www. biophys.msu.ru,

www. biophys.phys.msu.ru - kadexnpst 6nopuzuku MI'Y.

WWW.Ibp.ru — urctutyt 6uodusuku Cudbupckoro oraenenus PAH

WWW.NKj.ru — sxypaan «Hayka u 5Ku3HB»

WWW.Sciencemag.org — skypHai «Sciencey

www.library.biophys.msu.ru/lectures — nekunu o 6rodpusnke
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html — y4e6Huk
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http://www.ibp.ru/
http://www.nkj.ru/
http://www.sciencemag.org/
http://www.library.biophys.msu.ru/
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html

http://www.protein.bio.msu.ru/biokhimiya/index.htm - atepHeT Bepcusi MEXAyHAPOAHOTO
KypHasa mo OMOXUMHUH ¥ OMOXMMHUYECKHUM aclieKTaM MOJIEKYJISIPHOM OMOJIOTHH,
OMOOPraHUYEMCKOM XMMUU, MUKPOOHOJIOTHH, IMMYHOJIOTUH, (PU3UOJIOTHU U
ounomenunuHCKUxucceneaoBannii. Crateu B pdf-hopmare.

http://dmb.biophys.msu.ru - Mudopmarimonnas cucrema «/IuHaMuyeckre MOIe/Id B OUOIOTHIY,
paccuuTaHasl Ha LIMPOKUN KPYT MOJIb30BaTENel, BKIIOYACT B ce0s THUIIEPTEKCTOBBIE IOKYMEHTHI 1
pemnsOHHbIE 0a3bl TAaHHBIX U 00ecreYnBaeT YHU(PHUIIMPOBAHHBIN JOCTYI K pa3HO0Opa3HOH
uH(pOopMalU 10 JaHHOU NpeaMeTHON o0nacTu. CripaBOYHBIN pa3es COIepPKUT CBEACHHUS O
HAYYHBIX OpTaHU3alMAX U YHHBepcuTeTax Poccuu, B KOTOPBIX BEAYTCs pabOTHI 110
MaTeMaTHYeCKOMY MOJICTUPOBAHHUIO B OMOJIOTUH, IEPCOHATBHYIO0 HH(DOPMALIMIO O POCCUIICKUX
yUYEHBIX, PAa0OTAIOMINX B 3TON O0JIACTH U MX TPyJaX, aHHOTUPOBAHHBIN CIIMCOK MEXIYHAPOIHBIX
POCCUICKUX >KYPHAJIOB, MEYaTAIONINX CTaThU 110 MOJICTTUPOBaHUIO B Ononoruu. bubnuoreka
COJePKHUT ONOIHOTpaduIecKyt0, aHHOTHPOBAHHYIO U IOJHOTEKCTOBYIO HH(OPMAIIHIO T10
MaTeMaTHYeCKOMY MOJICTUPOBAHNIO OMOJIOTUYECKUX MTPOLIECCOB, B TOM YHUCIIE CHEIHAIBHO
MOJTOTOBJICHHBIE AJIEKTPOHHBIE Bepcuu Oosee 20 poccuiickux MoHOrpaduii M yaeOHbIX ocoOuit
[0 MaTeMaTUYEeCKUM MOJIEIISIM B OHOJIOTHH.

http://tusearch.blogspot.com - TTouck 3aeKTPOHHBIX KHUT, MyOauKaruii, 3akoHoB, [OCToB Ha
caiiTax Hay4YHBIX 3JIEKTPOHHBIX OMOIMOTEK. B morckoBrKe 0TOOpaHsbl dydiline OMOIMOTEKH, B
OOJIBIIMHCTBE KOTOPBIX MOYKHO CKauaTh MaTepualbl B IOJHOM o0beMe Oe3 peructpanuu. B crincox
BKJIIOUEHBI OMOIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB U HAYYHBIX OPTaHU3ALIHM.
http://elibrary.ru/defaultx.asp - Hay4anast anektporHas OMOiIMOTEKa, KPYIMHEUIINN POCCHICKUIT
nH(}OPMaILMOHHBIN MOPTa B 001aCTH HAYKH, TEXHOJIOTHH, MEIUIIMHBI U 00pa30BaHuUs,
coJiepKanIuii pe)epathl U IMOTHBIE TEKCTHI 0osiee 12 MTH HayYHBIX CTaTeH U MyOIMKaIU.
http://6years.ru/index.php - mopTan OecrIaTHONH MEIUIIMHCKON HH(POPMAIIUH, COACPKHUT OOJIBIIIOES
KOJIMYECTBO KHUT, yICOHBIX MOCOOUI OMOXUMUYIECKOU N OMO(U3MIECKON HAPABICHHOCTH.
http://bio.fizteh.ru/student/files/biophys/biophys_trukhan.pdf - Tpyxan .M. Bsenenue B
ouodusuky: Yue6Hoe nocobue. — M.: MOTH, 2008. 242 c.

[TporpammHoe obecrieueHue:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade./loroBop Ne 104 ot 17.06.2013 .
JIuuen3uubeccpouHble

2. Microsoft Office Standard 2013 Russian. [Torosop Ne 114 ot 12.11.2014 r. JIutieH3uu
OeccpouHbie
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http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://dmb.biophys.msu.ru/
http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp
http://6years.ru/index.php
http://bio.fizteh.ru/student/files/biophys/biophys_trukhan.pdf

6. MartepuajJibHO-TeXHHYECKasi 0232, He0OOX0AMMAasI 1JIs1 OCYLECTBJIEHUS

oﬁpasoBaTe.nbnoro nmpouecca nmo TMCuMIlInHe

Haumenoeanue Buo 3anamui Haumenoesanue ooopyoosanus,
CReyUANUIUPOBAHHBIX npOZPAMMHO20 0Decheuenusn
ayoumopuil,
Kabunemoae,
Jaabopamopuil
1 2 3
1. yueonaa ayoumopus ona | Jlexuuu, CEMHUHAPBI Aynutopus Ne 232
npoeeoenus 3anamuil VYuebnast ~ mebenb,  10CKa,MyJIbTHMEIUA-TIPOECKTOP
JIEKYUOHHO20 PanasonicPT-LB78VE, 9KpaH HACTEHHBIN

muna:aynuropuss  Ne 232
(yueOHsIit KOpIIyC GHOdaka),
aynuropus Ne 332 (yueOHbIi

KOpITyC ouodaka),
aynutopusi Ne 324 (yueGHbIi
KOpIIyC ouodaka),

aynutopust Ne 327 (yueOHbIi
KopIyc onodaxa).

ClassicNorma 244*183.

Aynutopus Ne 332

Y4eOHass Mebenb, M0CKa,MyIbTHMEANA-TIPOCKTOP

PanasonicPT-LB78VE, 9KpaH HACTEHHBIN
ClassicNorma 244*183.

Aynutopusi Ne 324
VYuebHass mebeinb, A0CKa, 3kpaH Ha mratuse DIQUIS,
npoektop Sony VPL-EX 100, HoyTOyk AserExtensa
7630G-732G25Mi.

Aynuropus Ne 327
YuebHas Mebenb, Aocka, mpoektop BenQMXS525
DLP3200LmXGA13000, sxpan ClassicSolutionNorma
HaCTEHHBIN
[Iporpammuoe obecnieueHue
1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. Torosop Ne 104 or 17.06.2013 r.
JIunen3zuubeccpouHble

2. MicrosoftOfficeStandard 2013 Russian. Jlorosop Ne
114 ot 12.11.2014 1. JIutien3uu 6eccpoyuHbIe

2. yueonas ayoumopus 0.1 CEMHUHApBI Ayautopus Ne 328
nposedenus 3anamuii VYuebnast mMebenb, J0cKa, J]AOOpaTOPHBIM WHBEHTAPh,
CeMUHAPCKO20 muna: Becsl VIC-300d3, mosarop mnepemeHHOro o0beMa
ayautopust Ne 328 (yueOHbII JIAUT - 4 mr., xomopumerp K®K VXII 4.2,
KOpITyC omnogaxa), KOHIICHTPaTOp HEHTPOOCIKHBIN
ayautopust Ne 329 (yueOHbII CentriVapSolventSystemLabconco, namuHapHbIi OOKC
KOpITyC 6uodaka), BAB-JIamunap-C-1,5(1 KJjacca), dbepmenrep,
ayJIUTOpUs Ne 31806 XOJOAMIBHUK  ObITOBOMT  buproca-131K,  mxad
(yueOHsIit KOpITyC OGHOdaKa). BBITSDKHOM — 2 IIT.
Aynutopust Ne 329
YyebHas MeOenb, J0cKa, J1abOpaTOPHBI HHBEHTAph,
Becsl Ohaus SPU-202, tepmocrar TCO 1/80 CITY
oxmaxnatomuid, weHTpudyra OIIH 3M, mxad
BBITSDKHOM OOJIBIIION — 2 INT., MarHUTHas MeIlajaka
MM-4, Bechl TOPCUOHHBIE, SKpaH Ha IuTaTuBe Dexp
TM-80, mka¢ BHITSHKHOM — 2 IIT.
Aynuropus Ne 3186
VYuebHast Mebenb, 1abopaTOpHBI MHBEHTaph, J10CKa,
mkad BBITSDKHOH, HOYTOyk AcerAspire A-315-33-
CI9RA, mpoektop Epson EB-X400, skpan Ha mraTuBe
Dexp.
3. yueonas ayoumopus 0.1 prHHQBLIe Aynutopusi Ne 328
nposeedenus Zpynnoevix u MHIMBUIYaTbHbIC YuebHass mebenb, J0OCKa, JabOOPaTOPHBI WHBEHTAPb,
UHOUGUOYATIbHBIX KOHCY/TBTAIHH Becel  VIC-300d3, nosarop mepeMeHHOro obbema
KOHCyIbmayuii: ayauTopus JAUT - 4 mmr., xomopumerp KOK VXII 4.2,
Ne 328 (yueOHbIii Kopmyc KOHIIEHTPaTop HEHTPOOSKHBII

6uodaka), ayauropus Ne 329

CentriVapSolventSystemLabconco, samMuHapHbIil O0KC
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(yueOHbiit kopryc 6uodaka),
ayIUTOpHS Ne 3186
(yueOubIii Kopiyc onodaka),
aynuropus Ne 324 (yueOHbIiH
KopITyC omodaxa),
aynuropus Ne 327 (yueOHbIiH
KopITyC omodaxa),
ayIuTOpuUs Ne
319,naboparopust uT
(yueOnbIit Kopmyc Ouodaka).

BAB-JIamunap-C-1,5(1 KJacca), (bepmenTep,
XONOMWIBHUK  ObIToBOM  buproca-131K,  mkad
BBITSDKHON — 2 TIIT.

Aynurtopus Ne 329

YuebHas MeOenp, JocKa, TabopaTOPHBI HHBEHTApH,
Becel Ohaus SPU-202, tepmocrar TCO 1/80 CIIY
oxmaxnpatomuid, 1meHtpudyra OIIH 3M, mkad
BBITSDKHOW OOJIBIIOW — 2 IIT., MarHUTHas MelIajKa
MM-4, Becsl TOPCHOHHBIE, 9KpaH Ha mTatuBe Dexp
TM-80, mkad BBITSHKHON — 2 10T.

Aynuropus Ne 3186
VYuebHast Mebenb, 1abOpaTOpHBI MHBEHTaph, J10CKa,
mKkad BBITSDKHOH, HOYTOyk AcerAspire A-315-33-
CI9RA, mpoekrtop Epson EB-X400, skpan Ha mraTuBe
Dexp.

Aynurtopus Ne 324
YuebHas mebens, gocka, 3kpaH Ha mratuBe DIQUIS,
mpoektop Sony VPL-EX 100, moytoyk AserExtensa
7630G-732G25Mi.

Aynutopusi Ne 327
VYuebnast wmebenb, jgocka, mnpoekTop BenQMXS525
DLP3200LmXGA13000, sxpan ClassicSolutionNorma
HACTCHHBIN

Aynutopusi Ne 319

JladopaTopus UT
VYuebHast MeOelnb, T0CKa, EPCOHATIBHBI KOMIIBIOTED B
kommtekte Nel iRUCorp — 15 mit.
[IporpammuoeobecneueHne
1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. Torosop Ne 104 or 17.06.2013 r.
JIunen3zuubeccpouHble

2. MicrosoftOfficeStandard 2013 Russian. Jlorosop Ne
114 ot 12.11.2014 r. JIunien3undeccpovHbIe

4. yuebnaa ayoumopus ons

meKyuieco - KOHmMpOnsa u
nPOMENHCYMOUYHOI
ammecmayuu:  AyIUTOPUS

Ne  319,1aboparopuss  UT
(y4eOnbIit KOpITyc Omodaka).

Texkyuuit KOHTPOJIb

Aynutopus Ne 319

JladopaTopuss UT
YyebHas mebenb, 10cKa, MEPCOHANBHBIN KOMIIBIOTED B
komiutexre Nel iRUCorp — 15 mir.
[IporpammuoeobecneueHmne
1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. Torosop Ne 104 or 17.06.2013 r.
JIutieH3unbdeccpovHbIe

2. MicrosoftOfficeStandard 2013 Russian. Jlorosop Ne
114 ot 12.11.2014 r. JIunien3undeccpovHbIe

5. nomewenus ons
CamocmoamenvHoll

padomui: aynuropus Ne 428
(y4e6HbIit KOpryc 6modaka),
YUTAJIbHBIA 3all Nel

(TIaBHEIHA KOpITYC).

CamMocTosTenpHast
pabora

Aynutopusi Ne 428
YuyebHnass MmeOenb, 1ocka, TpuOyHa, MYJIbTUMeEIHa-
npoexTtop InFocusIN119HDx, noytOyk Lenovo 550,
skpan HacteHHbIH ClassicNorma 200*200, MoHOGIOKH
CTaI[lOHApHBIE - 2 IT.

YuranbsHslii 3a1 Nel
YuebHass MmeOenb, y4eOHBIH W CHpaBOYHBIA (OHT,
HEOTPaHWYEHHBIH  KPYIJIOCYTOYHBIH  JOCTYNl K
95IeKTpOoHHBIM OubsmoTteyHsM cucremam (OBC) u B/,
CTEH] 10 TOXXapHOHW ©€30MacHOCTH, MOHOOJIOKH
cTannoHapHele — 5 mr, M®VY (mpunTep, ckanep,
xonwp) - 1 mT.
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MHWHOBPHAYKU POCCUN

[Tpunoxxenune Ne 2

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

BUOJIOT MYECKUIT ®AKYJIBTET

KA®EJPA bBUOXNMHNHN U BUOTEXHOJIOT' U

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JUCHUITIINHBI MoneKynsapHbIe MEXaHU3MBI MeM6DaHHOFO TpaHCIIOpTa

(HauMeHOBaHUE AUCITUTUTMHBI)
o4Has

(bopma o0yueHust

Bun padorsl O0BeM THCHUILTAHBI
O6mas Tpynoemkocts nucuuruinasl (3ET / gacoB) 2172
Y4eOHBIX YaCOB Ha KOHTAKTHYIO paboTy ¢ mpernoiaBaTesem: 36,2
JIEKIIUHT 12
MPAKTUICCKUX/ CEMIUHAPCKUX
71a00paTOPHBIX 24
IpyTUX (TPYNIIOBasi, MHAUBUAYyaTbHAs! KOHCYJIBTAINS U MHBIC BUIBI
y4eOHOI NesTeTbHOCTH, IPEAyCMaTPUBAIOIINE pAOOTy 00yJarOIIUXCS
¢ npenogasarenem) (OKP) 0,2
Y4eOHBIX 4aCOB Ha CAMOCTOSITENHHYIO padoTy oOyuatomuxcs (CP)
Y4eOHBIX 4YacOB Ha MOATOTOBKY K
sK3ameny/3auery/auddepennnpoannomy 3auety (Kontposn)

dopma(bl) KOHTPOJIS:

3a4er 8 ceMecTp
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dopMa u3yueHus MaTepUaoB: JICKIUH,

dopma TEKYIIEero

OcHoBHas u KOHTpPOJIA
IMPAKTUYCCKUE 3aHATUSA, CCMUHAPCKUEC

JOITIOJIHUTCIIbHAA 3 yCII€Ba€MOCTHU

No 3aHsTHSI, Ta00paTOpHBIE PaOOTHI, HTEpaTypA, aJiaHuA 110 (KOILTIOKBHYMBL,
Tema u COACPIKAHUC CaMOCTOMTEIIbHA pa60Ta U TPYAOEMKOCTD (B CaMOCTOATCIbHOU pa60Te
/T peKoMeHTyeMast KOHTPOJIbHbBIE
yacax) CTYACHTOB
CTyAeHTaM (HoMepa paboTsl,

u3 CHI/ICKa) KOMITBIOTCPHBIC

JIK [TP/CEM JIP CpP TECTBI H T.1L.)

2 3 4 ) 6 7 8 9

1. Mojaeu 0HOJIOTHYECKHX 2 4 6 OcHoBHas JuTeparypa: Mogenu OHOTOTHYECKUX YcerHslii onpoc,
MeMOpan OcHOBHEIC ()YHKIIUN 1 MeMOpaH. JIummasl JIICKYCCHS
Ononornueckux Memopan. Tpu JononaurensHas OronIornIecKux MeMOpaH
OCHOBHBIX (DYHKIHH IuTeparypa: OKHCIICHHE
OMOJIOTHYECKUX MeMOpaH. 3,45,6,7,8,11
CoBpeMEeHHBIE IIPEICTABICHHS
0 CTPYKType MeMOpaH.

2. JIunuabl OH0JIOTHYECKUX 2 4 6 OcHoBHas TuTepaTypa: OO011ast XxapaKTepUCTHUKA YerHslit onpoc,
MeMOpaH. CocTas 1 MeMOpaHHBIX OENKOB. JUCKYCCHS,
OMOIIOTHIECKHUX MeMOpaH. JomonHuTenbHAS Knaccudukamnms memOpaHHBIX | pedepaT
MeMOpaHHbIE JTUIUIBL: JIuTeparypa: 6enkoB. Kparkas
CTPYKTYpa U CBOMCTBA. 2,3,6,8,10,13 XapaKTePUCTUKA OCHOBHBIX
OCHOBHBIEKJIACCHUINITHIOBONO 6eKOBMEMOpaHbI HPUTPOLIHTA.

JIOTHYEeCKUXMEMOpaH.

3. | O6mas xapakrepucTukKa 2 4 6 OcHoBHas nuteparypa: | Boga B coctaBe YcTHBI ompoc
MeMOpaHHBIX 0eJIKOB. 1 OHOJIOrn4ecKuX MeMOpaH. C Mpe3eHTalHen.
MemOpaHHBIC OCTIKH. JononHurensHas Knaccudukanms. AKTHBHOCTB. Pegepar
IIpuHIMIBI CTPYKTYpHOU JIATEpaTypa: MonensHBIE MEMOpaHHEBIE
OopraHu3aui MEMOpPaHHBIX 456,711, 15 cucteMbl. MOHOCJION Ha
6enkoB. CBs3BIBaHHE C TpaHuIe BOJa-BO3yX, BOJa-

OenKamu, TOTPY>KEHHBIMH B macio. bJIM. JIunocomsl.
oucioii. CBa3pIiBaHIE C Poreomunocomsl. ITogroroska
TIOBEPXHOCTBIO OHCIIOS. K ycTHOMY oTBeTy. Hanmcanne
CBSsI3bIBaHHUE C TOMOIIBIO pedepara.

ruapodo6Horo "skops".

TpancmemOpaHHBIE OENKH.
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Brinenenue n ouncTka
MeMOpaHHBIX OCIKOB.
XapakTepHCTHKA OYHIIIEHHBIX
MHTETPaJbHBIX MEMOPaHHBIX
OenkoB. OnpeeneHne
MOJIEKYJISIPHON Macchl
MeMOpaHHBIX OEIIKOB.

4, IMoaBMAKHOCTH JIMNINIOB U OcHoBHas nutepatypa: | [TogBHKHOCTB JTUNUAOB U YcrTHbI#H onpoc
0€JIKOB B OHOJIOrHYE€CKUX 1 0OEIKOB B OMOJOTHYECKHX C MIpe3eHTalueil.
memOpanax. da3oBble JononHurensHas MeMmOpanax. ®azoBble Pedepar
npeBpalieHus B JUTepaTypa: NpEeBpAILCHHUS B
OHMOJIOTHYECKUX MEMOpaHax. 3,4,8,12,13, OHMOJIOTHYECKUX MEMOpaHax.
dazoBble MEPEXOIbI. 14 @DakTopbl, BIUSAIOINE HA
Temmneparypa hazoBoro HOABWXHOCTb JIMITUIOB U
nepexoaa. ¢azoseielIpeBpaienus B
MHuKpOBSA3KOCTH MEMOpaH. OnonornIecKux MeMOpaHax.

@akTOpbI, OTPaHUIHNBAIOIIHC @DakTopbl, OTPaHUINBAIOIIHIC
[IOABHYKHOCTHOEIIKOB MOABWXKHOCTB OEJIKOB
Buomorndecknx MeMOpaH. OHMOJIOTHIECKUX MEeMOpaH.
®azoBblii Iepexo/] reib- [NoaroroBka K yCTHOMY OTBETY.
KUJIKUHA KpUcTail. MeTo bl
n3ydeHus (a3oBBIX MEPEX0JI0B
TeIb-KUAKANA KPUCTAILI.
Judpaknust peHTTeHOBCKHX
Jiydeil 1 HeUTpoHOB. MeTont
Qg pepeHITHaATBHON
CKaHMPYIOLIEH KaJIOPHUMETPHH
(ACK). Cnexrpockonust 1H-
SIMP. Meronsl ¢
UCTIONIb30BAaHUEM
MOJICKYJISIPHBIX 30HIIOB
(dmyopecteHTHBIX 1
CHHMHOBEIX). bronormyeckoe
3HaueHHe a3oBOro rnepexoja
resb-KUAKUHKPUCTAILIL.
5 OO0masi xapakTepucTHKA OcHoBHas nuteparypa: | IlyTu mpOHHKHOBEHHS MOJIEKYT YcTHBIH onpoc
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MeMOpaHHBIX 0eJIKOB.
MemOpaHHBIE OCTIKH.
[IpuHUMIBI CTPYKTYpHOU
OpraHu3alMMeMOpaHHBIX
OenkoB. CBs3bIBaHHE C
OeJikaMH, HOTPY>KEHHBIMH B
Oucioii.CBsi3pIBaHHE c
MIOBEPXHOCTBIO OHCIIOS.
CBs3bIBaHUE C IOMOIIBIO
rugpodpobHOTO  "sIKOpS".
TpancmemOpaHHbIE OCJIKH.
Beinenenue 1 o4ncTKa
MeMOpaHHBIXOEIIKOB.
XapaKkTepUCTUKa OUUILEHHBIX
MHTETPaJbHBIX MEMOPAHHBIX
OenkoB. OnpeneneHne
MOJICKYJIIPHOM Macchl
MeMOpaHHBIX OCIIKOB.

1
JlommomHUTEIbHAS
JTUTEeparypa:
4)5,6,7,11, 12,13, 14,5

U MOHOB 4epe3 OUOoJIorHuecKue
MeMOpaHEHI IyTeM IPOCTOH
nobneryeHHON nupGy3un.
[pocras nuddy3ussemecTs
4yepe3 OHOJIOTHYECKYTO
MeMOpaHy. [ HITOTe3aKHHKOB.
Ypasuenne Guxallogroroska x
ycTHOMY onpocy. [TonrotoBka

pedepara.

C IIpe3eHTaluen.

IMoaABM:KHOCTB JTUNIUAOB U
0e1K0B B 0MOJIOTHYECKUX
MemOpanax. dazoBbie
MIpeBpaIeHUS B
OHMOIIOTUYECKUX MeMOpaHax.
®da30BbIE EPEXOJIBI.
Temneparypa hazoBoro
nepexona.

MUKpPOBSI3KOCTh MeMOpaH.
DakTOpbl, OrpaHUYNBAIOIINE
MIO/IBM>KHOCTHOEITKOB
OHMOIIOTHYECKUX MeMOpaH.
Da3oBbIif IEpexo/1 relib-
KUJIKUM KpUcTaIT. MeTo bl
n3ydeHus (pa3oBBIX MEPEX0JI0B
reJIb-KUIKUI KpUcTaul.
Jndpaxius peHTTeHOBCKHUX
JTydeil u HeHTpoHOB. MeTox
muddepenmansHOR

58

OcHOBHas JUTEpaTYpA:

JononxurensHast
JuTeparypa:
2,3,4,6, 10, 12,13,14,
15

Ca2+-AT®daza. CtpykTypHas
opranuzanusi Ca2+ - AT®a3bl.
Peakmmonnsrit nuki Ca2+ -
AT®da3s1. Bropuuso-
AKTHBHBIN TPAHCIIOPT.
Na+/ Ca2+ oOmeH.
[ToaroToBKa K yCTHOMY OTPOCY

VYeTHbli onpoc
C Ipe3eHTalueH.
Pedepar.
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CKaHUPYIOIIEH KaTOPUMETPHU
(ACK). Cnexrpockonus 1H-
SIMP. Metonpl ¢
HCTIOJIb30BaHUCM
MOJICKYJISIPHBIX 30HIIOB
((pryopecieHTHBIX 1
CIIUHOBBIX ). bromornueckoe3na
4yeHue (a3oBOro nepexojaa
relb-KUIKUH

KpPHUCTaILI.

Bcero uyacos:

12

24

35,8
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[Tpunoxenne Ne2

PeliTUHT — IJIaH JUCHUILINH
MonekysaspHble MEXaHU3Mbl MEMOPAHHOTO TPAHCIOPTA
(Ha3BaHUE IUCIUILTUHBI COTIACHO paboueMy yueOHOMY IUIaHy)

CIIENUAJIBHOCTD ouoorus
Kypc 4 ,cemectp 8
Bunsr yueOHON AEATENEHOCTH Bbamn 3a Yucio 3agaHum Bamner
CTYJICHTOB KOHKpETHOE 3a ceMecTp MUHAMATBHBIA MaKcuMalbHbLi
3aJjaHue
Mopyas 1
Texymmii KOHTPOJIb
1. JlabopartopHas pabora 1 4 1 0
2. CeMuHapcKue 3aHATUS 2 2 0 2

Py0e:xHblii KOHTPOJIb

Pedepar 10
Mopyas 2

Texkylmuii KOHTPOJIb

1. Jlaboparophast padota 2, 3 2 2 0

2. CeMUHapCKHE 3aHATHUSA 2 2 0 2

PyOeskHblii KOHTPOJIb

Pedepar 10

Mopyas 3

Texymuii KOHTPOJIb

1. Jlaboparophas padota 4 4 1 0 4

Py0e:xkHbIii KOHTPOJIb

Pedepar 10

MoompurebHble 6B

1. BeicTyruieHue ¢ I0KJIAJI0M Ha 0 5
ceMHHapax

2.CBoeBpeMeHHas 3alnTa padoT 5

IocemaemocTh (021161 BBIYUTAIOTCS U3 0011el CyMMBbI HAOPaHHBIX 0AJ1710B)

1.Ilocemenne TEKIIMOHHBIX 0 -6
3aHATHH

2. Ilocenienre NpakTUYECKUX 0 -10
(ceMuHapCKUX, TA0OPATOPHBIX
3aHATHI)

HTOroBplii KOHTPOJIbL

3ader (>60 6amI0B — 3a4TEHO, 0 50
> 45 6anoB — He 3a4TEHO
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