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PabGouass mporpamma JUCHUIUIMHBI YTBEpXKICHAa Ha 3acenaHud Kadeapbl OHOXUMHUU U
oruorexnonoruu, nporokon Ne 14 or 26 nronst 2017 .

3aBenyromuii Kaempoi /ﬂ / /’7( W“ / P.T.®apXyTauHOB

JlomosTHeHHsI ¥ W3MEHEHUs, BHECCHHBIC B Pab0OUyro npofpaMMy JUCIUTIIIMHBI, YTBEPXKJIEHBI Ha
3acenaHuu  Kadenapbl OHMOXUMHUU UM OHOTEXHOJOTHH: OOHOBJIIEH TIEpeueHb OCHOBHOW W
JOTIOJTHUTEIILHON y4EOHOM JTUTEPaTyphbl, HEOOXOMMOM /I OCBOCHHS TUCIMIUIMHBI, TTPOTOKOI Ne
15 ot 15 urons 2018 .

3aBemyronuii kadenpoit ///> ( %‘}///{ Wu‘ / P.I.®apxyTanHoB

JlononHeHus: 1 U3MEHEHUs, BHECEHHbIE B pabodyr0 MpOorpaMMmy AMCLUUILUIMHBI, YTBEPXKICHBI Ha
3acenaHn Kadenapbl OMOXMMHUM W OHMOTEXHOJOTHH: OOHOBJICHBI IMPOTPAMMHOE OOCCIEUYCHHE,
npodeccuoHanbHbie 6a3 JaHHBIX U UHGOPMAIMOHHBIE CIIPABOYHBIE CUCTEMBI, MPOTOKOI Ne 15 ot
25 anpens 2019 .
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Cnucok 10KyMEeHTOB U MATepHaJIoB

1. [lepeuenr mMIaHUpPYyEeMBIX pPE3YIbTATOB OOydeHUsS MO JUCHMIUIMHE, COOTHECEHHBIX
CIUTaHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHS 00pa30BaTeIbHOM MPOTpaMMBI

2. llenb ¥ MECTO TUCHMILUIMHBI B CTPYKTYpE 00pa30BaTeIbHON MPOrpaMMBbl

3. Conepxanue paboyeit mporpammbl (00bEM JUCITUTIIINHBI, TUIBI K BUJIBI YI€OHBIX
3aHATUH, y4EOHO-METOIMYECKOE 00CCIIEUCHHE CaMOCTOSITEIIBHON paboThl 00yJarOIIUXC)

4. ®oHJ1 OLICHOYHBIX CPECTB IO JTUCIUIIIINHE
4.1. TlepeueHb KOMIIETEHIIMH C yKa3aHWEM JTarnoB WX (OPMHUPOBAHHUS B TpoIEcCce
OCBOCHHS 00pa3oBaTenbHOW mporpammbl. OmnucaHue TOKazarejaeil W KpUTEpUEB
OLICHUBAHMS KOMIETSHIIMI Ha Pa3IMyYHbIX dTanax uXQpopMUpOBaHUs, OTTMCAHUE IIKAJ
OIICHUBAHUS
4.2. TunoBble KOHTPOJIbHBIE 33JaHUS UM MHbIE MaTepuaibl, HEOOXOIUMBIE Ul OLIEHKU
3HAHWM, YMEHHI, HaBBHIKOB M OIbITa JAEATEIbHOCTH, XapaKTepU3YIOIIUX dTarbl
dbopMupoBaHMsI KOMIETEHLUH B IMpoOllecCe OCBOCHUS 00pa3oBaTeIbHONW MHPOrpaMMBbl.
Meroanueckrue MarepHalibl, ONpeesoNnue Ipoueaypbl OLEHUBAaHUS 3HAHUM, YMEHUM,
HABBIKOB U OIBITA JIEATEIbHOCTH, XapaKTepU3YIOIIUX 3Tanbl GOpMUpPOBaAHUS
KOMITIETEHIINHN
4.3. PedTHHI-TUIaH JUCIIAIUINHEI

5. YuebHo-MeToudeckoe ¥ HHGOPMAITMOHHOE 00ECTICUCHUE TUCITUTIITNHBI
5.1. IlepedyeHb OCHOBHOM W JOTIOJHUTEIBLHON yU4eOHOU JIUTEpaTyphl, HEOOXOAMMOM IS
OCBOEHUS JUCIUILTUHBI
5.2. Ilepedenpb pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «MHTepHeT» 1
MIPOrpaMMHOro o0ecrieueHus, HEOOXOAUMBIX JIIsl OCBOCHUS AUCUHUTIIIMHBI

6. MarepuanpbHO-TeXHUYECKas: 0a3a, HeOOX0uMast JIsl OCYIIECTBICHHUSI 00pa30BaTEIIbHOTO

mpo1iecca 1o JUCIUTIIINHE



1. IlepeyeHb MuIaHMPYEMBIX Pe3yJILTATOB 00yUYeHHS MO JUCHUIJINHE, COOTHECEHHBIX
CILUIAHMPYEMBIMH Pe3yJIbTaTaAMM OCBOEHHUSI 00pa30BaTeIbHONH MPOrpaMMBbl

B pesynbrare ocBoeHHs 00pa3oBaTeIbHON MPOTPAMMBI OOYJAFOIIHICS JOJIKEH OBJIAJICTh
CIIEAYIOIIMMHU pe3yiibTaTaMu 00y4eHHUs 110 JUCIUILINHE!

Pesynbrars! oOyueHus! dopmupyemasi KoMIeTeHIUS (C [Mpume-
yKa3zaHHEM KoJa) YaHue
3HaHus
3HaTh: MOJIEKYISPHBIE OIIK -5 criocoOHOCTBIO IPUMEHSATH
MEXaHU3MBIIIPOIECCOB, IPOUCXOISIIINX 3HAHME NPHHLUIIOB KJIETOYHOM
Ha MeM6paHax KJIETOK U Oopranmnzanuun OHOIOrHYECKUX
KJIIETOYHBIXCTPYKTYp; OHOJIOTHYECKHE 00beKTOB, OHODUZHYECKHX U
(YHKIIMH MOJIEKYIIOEIKOB, THIIHIOB, OMOXMMHYECKNX OCHOB, MEMOPaHHBIX
BXOJAIINX B COCTaB MIPOLIECCOB U MOJIEKYIISIPHBIX
GHONOTHYECKIXMEMOPAH; MEXaHU3MOB JKU3HEAESTENbHOCTH
MOJIEKYJISIPHbIE MEXaHH3MBI  PaOOoTHI
TPaHCIIOPTHBIX CHCTEM Ha MeMOpaHax,
B T.4. HOHHBIX KaHaJIOB,
MOJIEKYJISIPHBIXHACOCOB
3Hath: OyHIaMEHTaNbHBIE OCHOBBI I1K-3 roTOBHOCTBIO IPUMEHSITH Ha
(YHKIIMOHNPOBAHMS BasKHEHIIINX NPOM3BOICTBE 0a30BbIE
CTpYKTypHO-(l)YHKHI/IOHaJILHLIX HpO(l)eCCI/IOHaHLHLIe 3HAHUA
KOMITOHEHTOB KJIETOK, OMOJIOTHYECKHX TEOPUH U METOJIOB COBPEMEHHOM
MeMOpaH Ui HCIIONb30BAHUS bronornu
BITPAKTHKE.

Vmenus YMeTh: NPUMEHSATh IPUHIUIIBL OIIK -5 ciocOOHOCTBIO MTPUMEHSTh
CTPYKTYPHOH OpraHu3aluu MeMOpaH 1 3HAHUE NPUHIUIIOB KJIETOYHON
MEXaHHU3MOB MEMOpaHHBIX MpolieccoB B | OPraHu3aluu OMOJIOrHYECKHX
HAYYHO-HCCIICIOBATEIHCKON 00bEKTOB, OHOYU3NIECKHX U
HTEXHOJIIOTHYCCKOM ACATECILHOCTH. OMOXMMHYECKHX OCHOB,

MeMOpaHHBIX TIPOIIECCOB U
MOJEKYJIAPHBIX MEXaHU3MOB
JKU3HENEATEIIbHOCTH
YMeTb: NOATOTOBUTH U MPOBECTH I1K-3 roTOBHOCTBIO IPUMEHSITH Ha
9KCIEPHMEHTEHI 110 H3y4EHHIO CBOMCTB U | IIPOM3BOACTBE 0a3oBbIE
OHMOJOrHYeCKUX MeMOpaH; HpO(l)eCCI/IOHaHLHLIe 3HAHUA
OCYILECTBIISATH 1TOA00P (HU3HUKO- TEOPHH U METOZI0B COBPEMCHHOM
XUMHYECKHX METOJIOB U HCIIONb30BaTh bronornu
WX JJISl NCCIIE0BAHMS CBOMCTB KIIETKH;
IIPOBOJUTH 00Pa0OTKY pEe3yIBTaTOB
9KCIIEpUMEHTA, OLICHUBATD,
HHTEPIPETUPOBATD, @ TAKKE
HCIIONB30BaTh Ha MPOU3BOJICTBE.

Branenus (HaBbiku / onbIT | Brnaners: TepMHHOIOIHYECKUM OIlK-5 crtocCOOHOCTBIO MPUMEHSTD

JIESITeITBHOCTH) anmapaToM IUCUMINIMHBI, METOOaMU 3HAHME NIPUHLUIIOB KIETOYHOM
9KCIIEpUMEHTAIBHON (J1a00paTopHON) OpraHu3aluK OMOIOrHYECKHX
paboThI B 00JIACTH KICTOYHOU 00bEeKTOB, OHOYHU3MIECKUX 1
Ouonorun 1 MeMOpPaHOJIOT U, OHOXMMHYECKHX OCHOB,
TEOPETHICCKUMH HaBBIKAMH, MEMOPaHHBIX TIPOLIECCOB U
0OBACHAIOLIMMH MOMEKY/IAPHBIE MOJEKYJIAPHBIX MEXaHU3MOB
MEXaHHU3MBbI TPAHCIIOPTHBIX mporieccop | “RASHEACATCILHOCTH
Ha OMOJIOTMYECKUX MeMOpaHax;

METO/IaMH HCCIIEA0BAHMS KIETOYHBIX U

MeMOpaHHBIX CTPYKTYp

Bnaners: HaBbIKaMU pelICHUS [TK-3 TOTOBHOCTBIO IPUMEHSTH Ha
PO EeCCHOHANBHBIX 33134, HABBIKAMHU IPOU3BOACTBE 0a30BbIE
CaMOCTOSTEILHOMU pa6q1"1,1 C HpO(l)eCCI/IOHaHLHLIe 3HaHHUsA .
HHTepaTypof/i, BKJIIOYAas TCOPHH U MECTOAOB COBPEMCHHOU
NIEPUOAUYECKYIO HAYYHYIO JIUTEPATYPY Ouonornn




0 CTPOEHHH H (PYHKIIHOHUPOBAHUU
MeMOpaH pacTeHui, HaBbIKAMH PaOOTHI
C 2JIEKTPOHHBIMH CPEJCTBAMHU
nH]opMaIy, HaBbIKaMU paboTHI ¢
712a00paTOpHBIM 000PYIOBaHUEM,
XMUMHUYECKUMHU

peaKTUBaMu, METOANKAaMH MPOBENCHUS
HKCIIEPIMEHTOB Ha KJIETOYHOM YPOBHE;
METOIaMU MaTeMaTHIECKOU U
KOMITBIOTEPHOH 00paboTKOM
Ppe3yJIBTaToB

HKCIIEPUMEHTOB

2. egb 1 MeCTO TUCUMILJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

Jucuumnnuna «MoseKyasipHble MEXaHU3Mbl MEMOPAHHOTO TPAHCIOPTA» OTHOCHUTCSI K BapUaTUBHOM
YacTH.

JluciunuHa n3ydaercs Ha 4 Kypce B 8 cemecTpe pu ouHOH (hopme oOydeHusI.

JluciunauHa u3ydaercst Ha 4 Kypce B 7 ceMecTpe Ipu OYHO-3a09HOM opMe 0OydeHHs.

Jl7is OCBOEHHUS TUCIUILUIMHBI HEOOXOAMMBI KOMIIETEHIIMU, C(HOPMUPOBAHHBIE B paMKax H3yuyeHUs
CJIEAYIOIIMNX AUCUUTUINH:

Baxneiiment 3agadeit GU3HKO-XMMUYCCKOW OMOJIOTHU SIBISCTCS M3y4EHUE CTPYKTYPbl MEeMOpaH
TPAHCHOPTHBIX MPOLIECCOB, MPOUCXOAIINX Ha OMOJIOTHYecKuX MeMOpaHax. buonoruueckue MmeMOpaHsl,
Hapsiy C IUTOCKEIETOM, (DOPMUPYIOT CTPYKTYpY KHBOM KieTku. KietouHas wnM murorsiazmMaruyeckas
MeMOpaHa OKpY)KaeT KaKIyI KIETKY. SIIpo OKpy:KeHO IByMs SJIEpPHBIMH MeMOpaHaMH: HapyXKHOU u
BHYTpeHHEeH. Bce BHYTpUKIETOYHBIE CTPYKTYphl: MHMTOXOHJIIPHM, SHIOIMIA3MaTHUYECKHH PETUKYIyM,
anmapar [0ibJKHM, JTU30COMBI, NMEPOKCUCOMBI, ()arocoOMbl, CHHAIITOCOMBI U T.J. MPEACTaBISAIOT COOOM
3aMKHYTBhI€ MEMOpaHHBIE BE3HUKYIbI (My3bIpbKH). Kakaplid TUI MEMOpaH COJEPKHUT crenuduaecKkuit
Habop OEnKOB - perenTopoB M (EPMEHTOB; HO OCHOBa JIIOOOH MEMOpaHBI - OMMOJICKYISPHBIN CIION
JUTIAIOB (JTUTIUIHBIA OUCIIOW), KOTOPBIM BO BCSAKOWM MeMOpaHE BBINOJHSET JIBE IJaBHbIC (DYHKIWU:
Oapbepa Uit HOHOB M MOJIEKYJI, U CTPYKTYPHOH OCHOBBI (MaTpHIlbl) 1151 GYHKIIMOHUPOBAHUS PELETITOPOB
1 (hepMeHTOB.

I'myGokoe u BcecTopoHHEe U3y4eHHE OMOJIOTUYECKUX MEMOpPaH SBIISETCS OJHOM U3 aKTyaJIbHbIX
3aJla4 B MO3HAHUU CYIIHOCTHU *U3HU. OHAKO 3TO U3y4eHHE UMEET U BaXKHOE MPUKIIAJAHOE 3HAYCHUE IS
Pa3IMYHBIX OTpacieil HAPOIHOTO XO35AMUCTBA: OMOHUKE, TPOMBIIILIICHHON OMOTEXHOJIOTHH, IPOU3BOJICTBE
JIEKapCcTB, CO3JJaHUM HOBBIX MpenapaTtoB u Jp. [IpeniecTByrommumMu KypcaMu, HaKOTOPbIX
HEMOCPEJCTBEHHO Oa3zupyercsi JaHHAas [AUCUUIUIMHA, sBistorcss «lluTonmoruss u  rucTONOTHSY,
«bunodpuzukay, «Opranndeckas XuMus»,«O0mas 6uoJoruss U MUKpooOHnoaorus», «OCHOBHI OMOXUMHH U
MOJICKYNIIpHOW  Onoyorun», «OCHOBBI OHOTEXHOJIOTHW». [ >(¢eKkTHBHOTO OCBOCHHS JTaHHOU
OUCHMIUIMHB HEOOXOAMMBl 3HAHHS B OOJIACTHM E€CTECTBEHHBIX HAyK, a MMEHHO: (GU3UKH (aTOMHO-
MOJIEKYISIPHOE ~ ydeHHe, TepMOJUMHAMHUKa, OMNTHKA); XUMHHM (HEOpraHuyeckas, oOpraHuveckas,
¢bu3KoUIONIHAsA); OHMOJOTHMYECKOW XHMHUH, MOJICKYJISIpHOW Ouojoruu (CTpyKTypa U CBOMCTBa
OpTraHUYECKUX MOJIEKYI),

Jlyis 0cBOEHHUS Kypca MpeayCMOTPEHBI JIEKIIMOHHBIE U MPAKTUYECKHE 3aHATHS U CaMOCTOSTEIbHOE
M3y4eHHUEe MPEAJIOKEHHBIX B IPOrpaMMe BOIIPOCOB.

3. Conep:xkanue padoueii nporpaMmmbl (00beM JUCUMIIJIMHBI, TUNIBI U BUJbI Y4eOHbIX 3aHATHUH,
Y4eOHO-MeTOoAnYecKoe odecrnedyeHue CaMoOCTOSATeIbHO padoThl 00y4arouIuXCs)

Coneprxanue paboueit mporpaMmbl npeacTanieHo B [Ipmnoxenun Ne 1.
4. POoHJ OLEHOYHBIX CPEICTB MO AUCHHUILIUHE

4.1. [lepeyeHb KOMIIETEHIIUI ¢ YKa3aHWeM 3TanoB UX (OpMHUPOBAHNS B NPoLEcCe OCBOCHUS
o0pa3oBaTesibHOI MporpaMmmbl. OnucaHne Noka3zaresieil 1 KpUTepHeB OLlEHMBAHUS



KOMIIETeHIMH Ha PA3JTUYHBIX 3TAMMax UX (l)OpMPlpOBaHI/lSI, OIMMCAaHHE HIKAJI OLICHUBAHUA

OIIK-5 -

CIIOCOOHOCTBIO  TIPUMEHSTH

3HAaHUC IIPHUHIHUIIOB KJI€TOYHOH OopraHu3annu

OMOJIOTMYECKUX O0OBEKTOB, OMOPU3NUECKIX U OMOXMMHYECKUX OCHOB, MEMOPAHHBIX MPOIIECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB JKU3HEICITEIIBHO CTH

Ortan [Tnanupyemble pe3yisraTsl 00ydeHUs Kpurepun orieHBaHus pe3ylIbTaToB 00y4eHHs
(ypoBenp) | (mOKa3aTenu JOCTUKEHHSA 3aJaHHOTO YPOBHS OCBOCHHUS
OCBOEHMsI | KOMITCTCHITHIT) He 3aurero 3auTeHo
KOMIIETEHI
1207
IepBsrii 3HaTh: O0bem 3HaHuil | O0BbeM 3HaHUHI
JTarn MOJIEKY/IAPHBIE MEXaHU3MBI IIPOLECCOB, IPOUCXOMAIINX | OlCHUBAETCS Ha 59 u | oueHuBaercs ot 60 10
(ypoBeHp) | Ha MeMOpaHax KIETOK U KIETOYHBIX CTPYKTYD; HUXKE 0aymoB or | 100 0aymioB or
Ononornyeckue (PYHKIUH MOJICKYN OCJIKOB, JIUIN/IOB, TpeOyeMBIX TpeOyeMbIX
BXOAIINX B COCTaB OMOIOTMYECKUX MeMOpaH,
MOJIEKYJISIPHbIE MEXaHU3MBI Pa0OThI TPAHCIIOPTHBIX
crcTeM Ha MeMOpaHax, B T.4. HOHHBIX KaHaJIOB,
MOJIEKYJISIPHBIX HaCOCOB
Bropoii 'YMmeTb: O0bem 3HaHui | O0beM 3HaHUH
JTarn MIPUMEHSTH NPUHLUITEI CTPYKTYPHOH OpraHn3aIin oueHuBaercst Ha 59 wu | ouenmBaercs ot 60 10
(ypoBeHp) | MeMOpaH M MEXaHU3MOB MEMOPaHHBIX IIPOLECCOB B Hike  OammoB  or | 100 Ganos oT
Hay4HO- HCCJIEA0BATENbCKOH U TEXHOIOTHUECKOM TpeOyeMbIX TpeOyeMbIX
JIeITeIIbHOCTH
Tpernit Brnanerts: O0BeM 3HaHui | O0beM 3HaHUH
JTarn TEPMHUHOJIOTHEH N OCHOBHBIMU IOHSATHSIMH B 00JIaCTH oueHuBaercst Ha 59 wu | oueHmBaercs ot 60 10
(YypoBeHp) | KJIETOUHOM OMOIOrHU U MeMOPaHOIOTHY; Hike  OammoB  or | 100 Ganos oT
TEOPETUYECKUMHU HAaBBIKAMH, OOBSCHSIOMINMHU TpeOyeMbIX TpeOyeMbIX

MOJICKYJISIPHBIC MEXaHU3MBI TPAaHCIIOPTHBIX
IIPOLIECCOB Ha OMONOTMYECKUX MeMOpaHax;
METOaMH HCCIICIOBAHUS KIICTOYHBIX U MEMOPaHHBIX
CTPYKTYp H IIPOIIECCOB

[IK-3 -rotoBHOCTBIO MPUMEHSTH Ha TPOU3BOJCTBE 0a30BbIC MPOPECCHOHANBHBIC 3HAHHS TEOPUH H METO/IOB
COBpEMEHHOW OHOIIOTHH

Dran [InanupyeMble pe3yabTaThl Kpurepun orieHuBaHus pe3ylIbTaToB 00y4eHHs
(YpoBeHB) oOyueHus
OCBOEHUS (TIOKa3aTeNIN JOCTIKEHUS He 3aureno 3aureno
KOMIIETEHIIU 3aJJaHHOT'O YPOBHSI OCBOCHUS
" KOMTICTCHIINH )
epBblii oTan | 3HATh: OObeMm 3HaHuM oneHuBaercs | OObeM 3HAHHI OLIEHUBAECTCS OT
(YpoBeHB) @dyHaaMeHTalbHbIE OCHOBBI Ha 59 wm Hmwke OGamwtoB ot | 60 no 100 GamwtoB oT TpeOyeMbIX
(YHKIIMOHUPOBAHHMS TpeOyeMbIX
B)XHEHIINX CTPYKTYPHO-
(YHKIIOHATBHBIX
KOMIIOHEHTOB KJIETOK
Ononornyecknx MeMOpaH Juis
UCTIONB30BAaHMS B IIPAKTHKE.




Bropoii
aTan
(YpoBeHB)

YMeTs:

[ToAroTOBHUTH U POBECTH
9KCIIEPUMEHTBI [0 U3YYEHHIO
CBOWCTB OMOJIOTUYECKUX
MeMOpaH; OCYIIEeCTBISITh
moa0op PHU3UKO- XUMUIECKUX
METOJIOB U MCIOIb30BaTh X
JUTSL UCCITEIOBAHNUS CBOUCTB
KJICTKH; TIPOBOAUTH 00pabOoTKy
PEe3YIBTaTOR
9KCIIEPHUMEHTA,Ol[CHUBATD,
HHTEPIPETUPOBATD, a TAKKE
HCIONB30BATHHAPOM3BOJICTBE.

OO0ObeM 3HAHHUHA OLEHUBAETCS
Ha 59 u Hmwke O0ajUIOB OT
TpeOyeMbIX

O0ObeM 3HAHUI OLIEHHBAECTCS OT
60 o 100 6ayoB ot TpeOyeMbIX

Tpernit
JTarn
(YpoBeHB)

Brnanets:

HaBbIKaMH PabOThI ¢
712a00paTOpHBIM
000pyIOBaHHEM, XUMHIECCKHMH
pEaKTHBAMHU, METOTHUKAMHU
MPOBE/ICHUS SKCIICPUMEHTOB Ha
KJIETOYHOM YPOBHE;

METOJaMHU MaTeMaTHICCKOM U
KOMITBIOTEPHOH 00paboTKOM
PE3YIIBTATOB IKCIICPUMEHTOB

OO0ObeM 3HAHHUNA OLEHUBAETCS
Ha 59 u Hmwke O0ajuIOB OT
TpeOyeMbIX

OO0ObeM 3HAHUI OLIEHHBAECTCS OT
60 o 100 6ayoB ot TpeOyeMbIX

4.2. TunoBble KOHTPOJIbHbIE 32JaHUA WIH UHbIe MATEPHUAJIbI, HEOOX0AUMBbIE VISl OLlEHKHU

3HAHUI, YMeHUIi, HABBIKOB U ONbITA [1eSITeIbHOCTH, XapAKTEePU3YIOLIUX 3TANbI
¢GopMupoBaHus KOMIIETEHIIUI B Mpoliecce 0CBOEHUsI 00pa30BaTeJIbHOM MPOrpaMMbl.
MeToauveckue MaTepuaJibl, ONpeaeJsolue NPoueaypbl OleHNBAHUS 3HAHUIN, YMEHU,
HABBIKOB U ONBITA AeATEJbLHOCTH, XapaKTePHU3YIOIIMX 3Tanbl popMupoBaHus

KOMIIeTEeHLUH
Orarnsl Pesynbrarsl o0yueHuns Komnerenuus O1neHoYHbIE CPEACTBa
OCBOEHHUS
1-i1 aTan 3HaTh: BOCIPOU3BOIUTH U OOBSACHATH OIIK -5 c1ocoGHOCTBIO VYerHslii onpoc
MOJIEKYJIIPHBIE MEXaHU3MbI NIPUMEHSTH 3HAaHWE NPUHIMIOB | Pedepar
NPOLECCOB, IIPOUCXOAAIIUX Ha KIICTOYHON OpraHu3alun Tectbt
3HaHus MeMOpaHax KJIETOK U KJIETOYHBIX Gronornieckux 00beKToB,
CTPYKTYD; Onou3NIECKUX U
6uonornyeckue PYHKIUH MOJIEKYIT OHOXHMIYECKUX OCHOB,
OENIKOB, JIUMHUIOB, BXOMANIUX B COCTAB MEMOPaHHBIX IPOLECCOB H
GHONOrHYECKIX MOJEKYIIPHBIX MEXaHU3MOB
MeMOpaH;MOJIEKYIIIPHBIC MEXaHU3MBI KUSHENCATCIIEHOCTH
paboTHI TPAHCIIOPTHBIX CHCTEM Ha
MeMOpaHax, B T.4. HOHHBIX KaHaJIOB,
MOJIEKYIIPHBIX HACOCOB
3HaTh: IIK-3 roTOBHOCTBIO
@dyHIaMeHTalbHbIE OCHOBBI IIPUMECHATH Ha VYerablit onpoc
(yHKIMOHUPOBAHUS BaXKHEHIIIX NPOU3BOJICTBE 6a30BbIE pedepar
CprKTypHO-(l)yHKIII/IOHaHLHLIX HpO(l)eCCI/IOHaHLHLIe 3HAHUA
KOMITOHEHTOB KJIETOK OHMOJIOTMYECKUX Teopun 1 METONOB
MeMOpaH JuIs UCIIONIb30BaHMS B COBPEMEHHON OHOIOrHH
MIPaKTHKE.
YMmers: OIIK -5 criocoOHOCTHIO Jlabopatopnas padora
2- sTan MPUMEHATH NPUHIUIEI CTPYKTYPHOH MIPUMCHSTH 3HaHNC
OpraHM3ali MeMOpaH U MEXaHH3MOB NPUHIUIIOB KJIETOYHON
YMenus MEMOpaHHBIX MPOIIECCOB B HAYYHO- OpraHu3anunun
HICCIIEIOBATENBCKON U TeXHONOrHdeckoii | OMOIOTHYECKUX 0OBEKTOB,




ACATCIIBHOCTH.

OMO(DHU3NICCKUX H
OMOXMMUYECKUX OCHOB,
MEeMOpaHHBIX MPOIECCOB U
MOJICKYJISIPHBIX MEXaHU3MOB
KU3HEACATEITBHOCTH

YMeTh: TOATOTOBUTE M IPOBECTH
HKCIIEPUMEHTHI 110 U3YYEHHIO CBOMCTB
Ononornyeckux MeMOpaH;
OCYILECTBIIATH O00p  (hU3UKO-
XUMHYECKHX METOJIOB U HCIIONB30BaTh
UX JUTS KCCIICIOBAHUS CBOWCTB KIICTKH;
MIPOBOIUTH 00paboTKy
PE3YIIBTaTOB IKCIIEPUMEHTA, OLICHUBATD,
HHTEPIPETUPOBATD, &
TaKXEUCIIOIb30BaTbHA ITPOU3BOJICTBE.

TIK-3 rOTOBHOCTBIO
IIPUMEHSITH Ha
MIPOU3BONICTBE OA30BBIC
npodeccuoHaIbHbIC 3HAHUS
TEOPUU U METOIOB
COBpEMEHHOW OMOJIOTHH

VYerHblit onpoc
pedepar

3-ii aTan Braners: repmunonorueii u ocaopubiMu | OINK-5 CIHOCOOHOCTBIO
MOHATHSMU B 00JIaCTH KJIETOUHOM IIPUMCHSATH 3HAHHUC VYerablit onpoc
Bnaners Ouonorun ¥ MeMOpPaHOJIOTUH; NPUHIUIIOB KJIETOYHON
HaBbIKAMH TEOPETUYECKUMU HAaBBIKAMU, OpraHusanyuu
OOBACHAIOLIMMH MOMEKY/IAPHBIE OMONOrHYeCKUX 00BEKTOB,
MEXaHU3MBI TPAHCIIOPTHBIX OroQusmuecKux u
HPOILIECCOBHA GHOTOrHIECKHUX OMOXMMHUYCCKHX OCHOB,
MeMOpaHax; METOAAMH HCCIICIOBAHUS MEMOPaHHBIX MPOLECCOB 1
KJICTOYHBIX H MEMOPaHHBIX CTPYKTYp H MOJICKYIISIPHBIX MCXaHINSMOB
—— JKA3HENCATENBHOCTH
Bnagets: ITK-3 TOTOBHOCTEIO
HaBbIKaMH PaboThI ¢ 1a60paTOPHBIM NIPUMEHSTh HA JlaGoparopHas
000pyIOBaHHEM, XUMHIECCKHUMH MIPOU3BOJICTBE Oa30BBIC paGora
peakTUBaMu, METOAUKAMU IIPOBENCHUSI HPO(l)eCCI/IOHaHBHHe 3HaHUA
9KCIIEPUMEHTOB Ha KJIETOYHOM YPOBHE; TCOpUM M MCTOLOB
- METOAMH MaTEMaTHYECKON U COBPEMEHHOI OHMONorun
KOMITBIOTEPHOH 00paboTKOM
PE3YIIBTaTOB IKCIICPUMEHTOB
Kputepun oueHku ¢hopMUPOBAHHOCTH KOMIIETEHIU
Kon 1 coneprkaHre KOMIIETCHIIUH Pesynbrars
c(hopMHPOBAaHHOCTU
(*-)
OIIK-5 CIIOCOOHOCTBIO TPHUMEHSATH 3HAHWE NPHUHIUIIOB KJIECTOYHOMH +
opraHu3anuu OWOJOTUYECKHX OOBEKTOB, OMO(MU3UYECKUX U OMOXMMHUYECKUX
OCHOB, MEMOpaHHBIX IMPOIIECCOB M MOJICKYJISIPHBIX MEXaHU3MOB
KHU3HECACATCIBHOCTHU
[IK-3  -rotoBHOCTHIO MPUMEHSTH HA MPOU3BOICTBE 0a30BbIC MPOPECCUOHATBHBIC +
3HAHMS TEOPHH M METOIOB COBPEMEHHOI OMONIOTHH

+ - COOTBETCTBYCT KPUTCPHUAM OLICHKU
- - HC COOTBCTCTBYCT KPUTCPUAM OLCHKU

4.3.

PelTuHr—11an JUCUMIUIMHBI TPEACTABIICH B IPUIIOKEHUH 1.

IIpumepHbIe BONPOCHI AJs1 YCTHOI'O ONpPoca

1. OcHOBHBIE (haKThl O CTPOCHHUH KICTOUYHONMEMOpPaHBI.

2. IlepeHoc MasIbIX MOJIEKYIT Yepe3MeMOpany.

3. ITaccuBHBIN TPaHCTIOPT C MTOMOIIBIO OCIKOBBIX KaHAIOB U OCITKOB
nepeHocunkoB. Juddysus uepe3 memOpany.

PedTHHI-TJIAH U CIUIIJINHEI




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

5. Ponw (Na + K )-Hacoca B mojaep>kaHuu TOMyCTUMOTO
OCMOTHUYECKOTO JIaBJICHUSI BKJIETKE.

6. TpaHncnopt 3a c4eT MOHHBIX TPaIMeHTOB. CUMIIOPT, aHTUIIOPT.

7. TpancnopT myTeM BEKTOPHOTO MEpPeHOca IpyIil.

8. O6mennuku. Perymuposka pH.

9. [Tepenoc yepe3 MeMOpaHy MaKpOMOJIEKYII U YACTHII.

MeToauka oeHUBAHNA:
Orenka crenenn chOPMUPOBAHHOCTH KaXkKA0W KOMITETCHIIMH OTPEACIISICTCS TTOJTHOTOM
OTBETa Ha BOIMPOC, OTBET HA BOMPOC OLICHUBACTCS B 2 Oasa.

Cnucok npuMepHbIX TeM pedepaToB N0 AUCHHUIIHHE

. OyHKIMM OMoMeMOpaH.

. OCHOBHBIE KOMITOHEHTHI OMOMEMOpaH.

KunkocTHO-MO3anyuHas MOJIeTb OMOMEMOpaHBI.

[TonBr>XxHOCTH MEMOpPAHHBIX KOMIIOHEHTOB. THIIBI ABHKEHUS.

Kakoe narepanpHO€ UK TpaHCOUCIIOMHOE ABUKEHUE B OMOMEMOpaHax OCYIIECTBISETCS

JIerye M KaK 3TO CKa3bIBAeTCs Ha MOCTOSIHCTBE CTPYKTYPhI GYHKIUNA MeMOpaH.

da30BbIe Mepexo/ipl JUMUA0B B MeMOpaHax.

HckyccTBeHHBIEMEMOpaHbI, CIIOCOOBITTIOYYSHHUS.

8. Bumsl TpaHcmopTa BemiecTB yepe3 onmoMemMOpanbl. [lacCUBHBIN TPAHCIIOPT BEIIECTB Yepe3
MeMOpaHbl. OCHOBHBIE MTOJIOKEHUS.

9. Jluddy3ussemecTs.

10. MexaHu3M mepeHoca BoJibl 4yepe3 OnoMeMOpaHsbI.

11. MoHHBIE KaHaJBbI.

12. O6neryennas auddy3us BEmecCTs.

13. ®unbrparus.

14. AKTUBHBIN TPAHCIIOPT: MEXaHU3M, 3HAYCHUE.

S

e

MeToauka oeHUBAHNA:

OrneHka cTeneHn CPOPMHPOBAHHOCTH KAKJIOW KOMIICTEHIIMHM OIPEICIISETCS MOTHOTOM
PaCKpBITHSI TEMBI, HCIOJIb30BAHHEM HEOOXOJAUMOTO KOJIMYECTBA HCTOYHHUKOB JIUTEPATyphl H
o0beMOoM paboThl. HemocTtatoyHoe KOJIMYECTBO HMCIIOJIB30BAHHBIX HCTOYHHUKOB JIMTEPATyphl U
HETOJIHOE PACKPBITHE TEMBI COOTBETCTBYET HadalbHOMY (IIOPOTOBOMY) YPOBHIO OBIIAICHUS
komriereHuen (ot 45 1o 59%); HeCOOTBETCTBUE OJTHOMY KPUTEPHIO - 6a30BOMY ypoBHIO (0T 60 10
79%); COOTBETCTBHE BCEM KPUTEPUSIM - MOBBILIEHHOMY (TpoABUHYTOMY) ypoBHIO (0T 80 10 100%)
c(OPMHUPOBAHHOCTH KOMIICTCHITHIA.

3ammTa pedepara OoleHUBAETCS MakcuMaibHO B 10 6amios.

- 10 - GayIOB BBICTABIIICTCS CTYIEHTY, €CIIM OH PACKPBLI TeMY pedepara, UCTIOIb30Bal
JOCTaTOYHOE KOJIMYECTBO UCTOUHUKOB JIMTEPATYPHI, paboTa COOTBETCTBYET 3aIaHHOMY 00BEMY.

- 9-6 - OaJUIOB BBICTABIISIETCS CTYACHTY, KoT/ia pedepar He COOTBETCTBYET OJJHOMY KPHTEPHIO;

- 5-3 - GaJJIOB BBICTABIISETCS CTYICHTY, KOTJA HEIOCTATOYHOE KOJMYECTBO MCIIOIB30BAHHBIX
MCTOYHUKOB JIUTEPATYPHI ¥ HEMIOIHOE PACKPBITHE TEMBI;

- 0-2 - OaJIOB BBICTABIISCTCS CTYIEHTY, €CJIM OH HE BBIIOJIHWII BCeX TPEOOBAHUMN, TIPEABSIBISIEMbIX

K pedepary.
IIpumepsnl 1a60paTOPHBIX padoT

JlabopartopHnast pabora 1. «Beigenenne MeMOpaHHBIX KOMITJIEKCOBY



Jlaboparopnast pabora 2. «Beigenenue JJHK»

Jlaboparopnast padora 3. «Beigenenne PHK»

JlaboparopHnas pabora 4. «Buzyanuzamus npoaykros [TL[P»
JlaboparopHast pabora 5. «Mcnonb3oBanue Bucko3uMerpa OcTBabaa1Is
onpeAeNeHUs] KHHEMaTH4eCKOM BSI3KOCTH»

JlabopartopHnas pabota 6. «BeieneHue IeMeHTOB KIETOK MeTo10M AuddepeHITaTbHOTO
HEHTPUDYTUPOBAHUS

IIpumepbl KOHTPOJIBHBIX BOIIPOCOB K JIA00PATOPHBLIM padoTam:

1. buonornyeckasMemMOpaHacOCTOUT:

1. UsnByxcnoes6enkoB

2. U31ByXClIOEBYIIIEBOIOB
3. U3ABYXCIOEBIMINIOB

4. W301HOTOCIOSIIHITHIA

5. HernpaBunbHOrooTBeTa

2. HelTpalbHBICKUPBI — 3TO. ..

CJIOKHBIE A(UPBI ITUIICHIIIUKOIISA U KUPHBIX KHCIOT
CJIOKHBIE A(UPHI TNIULIEPUHA U KUPHBIX KUCIOT

CJIOKHBIE A(UPHI MOHOATOMHBIX CITUPTOB U KUPHBIX KUCIOT
CJIOKHBIE A(PUPHI JTIOOBIX CHUPTOB U )KUPHBIX KUCIOT

=

3. ®ochoaunuIbIIoApa3CISIFOTCAHA:

rutepodochomunuasl 1 chuHToPOCHOTUIUIBI
ATUICHIIMKOIB(HOCHOTUTIHUIBI M AIlETHITXOTUH (O CHOTUTTH BT
ATaHOIaMUH(O CPOTUTTH BT U AUATHIIPOCHOTUITUIBI
nHO3UThOCcHomunu bl U CHUHT0GOCPOTUTIHIBI

=

4. OCTaTKUMOJIEKYIYIIIEBOI0BPACIONIArakOTCA:

1. HaBHYTPEHHEHCTOPOHEKICTOYHOMMEMOPaHbI
2. HABHENTHEHCTOPOHEKJIETOYHOMMEMOPaHbI

3. [IpoHun3bIBacTOUCTOMITMITUIOB

4. MeXIYABYMSICIIOSIMIIIUIIAIOB

5. BeiGepure npaBmiibHYI0O (GOpMYITY TAIBMUTHHOBOM KUCITOTHI:

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

6. /I onTUManbHOTO pacHIeyICHUs JTUTHI0B HEOOXOAMMBI:

1. KOaryJjisiHTbl — COJTMKHUPHBIXKHUCIOT



2.  BMyAbratopbl — KEITYHBICKUCIOTHI
3. BMYIbraropsl - IPOU3BOIHBICTIUIEPUHA
4. craOunu3aTropsl - MPOU3BOIHBICHYKICOTH 1A

7. Ilpu b-OKUCICHUU KUPHBIX KUCIOT MOJTYyJaETCH. . .

1. ammn-KoA u anermin-KoA

2. ammia-KoA

3. HU3KOMOJIEKYISPHBIEKUCIIOTHI

4. CcMECbMOHOKapOOHOBBIX M TUKAPOOHOBBIXKHCIIOT

8. . B ogHOM 11MKIIe OMOCHHTE3a )KUPHBIX KUCIIOT IMOTYYarOTCs:

aretTi1-KoA n manmonmi-KoA
oyrupuin-KoA
MasioHmI-KoA
oyrupui-KoA u anernin-KoA

=

9. CKoIbKO KKaJI HEPTUM BBIJEISAETCS IPU paculerjieHuu | r xxupa:

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

bl o

Kpurepun ouenku:

3ammTa Kaxa0i 1abopaTopHOU pabOTHI OIEHUBAETCS MAKCUMAJILHO B 4 Oaiuia.
- 4 OamIoB BBICTABISETCA CTYICHTY, €CIIM OH BBINIOJHWI JIaDOpAaTOPHYI  padorty,
MIPOIEMOHCTPUPOBAIT YBEPCHHOE BIIJICHUE METOIUKOM, OTBETHII Ha 3 BOMIPOCHI.

- 3 - Oaiia BBICTABIISETCS CTYACHTY, €CJIM OHBBIMIOJIHUI JIA0OPATOPHYIO paldoTy, BiaieeT
METOJIUKOMU, TPH OTBETE Ha BOTPOCHI IOMYCKAET HErpyOble OITMOKH U HETOUHOCTH.

- 2-1- Oamma BBICTaBISAETCA CTYACHTY, €CIM  BBINOJHHUJ  JIaDOpAaTOpHYIO  padoTy,
MPOJIEMOHCTPUPOBAIT CJIA00€ BIIaJICHUE METOAUKOM, HE OTBETHII Ha BOIIPOCHI.

0 - 6anI0B BBICTABISETCS CTYACHTY, €CJIM OH HE BBIMOJIHWII Ja00paTOpHYyIO paboTy, HE OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI.

5. YueOHO-MeTOMMYecKoe 1 MH(OPMAIIUOHHOE o0ecieueHHne TUCIIUITUHBI

5.1. IlepevyeHb OCHOBHOI M IONOJHUTEIbHON Y4eOHOM JTUTEPATYPbI, HEOOXOAMMOI 1151
OCBOEHHS THCIUNIUHBI

OcHoBHas JuTeparypa:

1. Pyoun A.b. buodusuka: YueOuuk M.: Knmwxkubeiii 1om «Yausepcurer» .1, 2Tom. 2009.
623c.

JlonoJHUTeIbHAS JUTEpPaTypa:

1. JIeannmxep A. OcHoBbl Onoxumuu: / A. Jleannmxep B 3-x 1. T. 1, Ilep. ¢ anrn.-M. 1985-367
C, UL
2.buoxumus yenoseka: 2 1./ P. Mappu u ap. .M., Mup, 2009. .T.1. 414 c.



3.buoxumuueckas aganramus / I1 . Xouauka , [)x.Comepo . - M .: Mup , 1988 . 568 c.

4.buonorunueckue MeMOpaHbl. /[BeHaI11aTh 0YEPKOB O CTPYKTYPE, CBOMCTBAX M (PYHKIIHSIX
memOpaH /ITox pen. /1. [Tapcona/ M.: Aromusnar, 1978. 176 c.

5. Yuncon K., Yonkep /Ix. — M.: bunom. JIaboparopus 3nanwuii, 2013. 859 c.
http://e.lanbook.com/books/element.php?pll id=8811 (oTkpsITHIi pexxkum goctyma, 01.10.2014)

6.Yusncon K. [IpuHIMIBI 1 METOIBI OMOXUMHH M MOJICKYJIsIpHOH Onosoruu 2. Kietku / mox pen.
b. JIprouna u ap.; nep. ¢ anr. — M,: BUHOM. JlaGoparopus 3nanuii, 2011. 214 c.

7.Konnues , Anexcannp CepreeBud. MonekynsapHas ouosiorus: yaeOnuk / A. C. Konnuer

— M. : Axagemusi, 2005 .400 c. — (Bricmiee npodeccuonanbHoe oOpazoBanue) .— Jlomymr.
VY4eb.-meroa. 06-auem .— bubmuorp.: ¢. 393-395 .

8.Mappu P., I'pennep /1., Meiiec I1. u np., buoxumus uenosexa. Ilep. ¢ anri. M.: Mup, 2004.
321 c.

9.Mewiep, . buoxumus.B 3 T. M.: Mup, 1980. 307 c.

10.Henwscon 1., Kokc M. OcHoBbl Ouoxumun Jlenunmpkepa B 3 Tomax.- M.,CII6 : bunowm, 2011.
284 c.

11. Hontunr b. Hoseitmue metoel uccienoBanus ouocucreM. Ilep. ¢ anrn. H.H.
Xpomona- bopucosa. M.: Texnocdepa, 2005. 255 c.

12. TaranoBuu4, A./l. [Taronorunueckas omoxumus: - M.: BUHOM, 2013. 448 c.

13.®umunmosud, FO.b. buoxumudeckne 0CHOBBI JKU3HEACATSIBHOCTH YSJIOBEKA:

VYuebHoe
noco6ue s crynentoB By308/ M.: BJIAJIOC, 2005. 407 c.

14.Yupkun A.A. Ilpakrukym o 6moxumun. Munck. HoBoe 3nanue, 2002. 176 c.

15. 9ot B., Omnuor /. buoxumus u monekymnsipaas ouonorus. M.: HUW 6uomenunmuHCKoM
xumun PAMH. 1999. 276 c.

5.2. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTEepHEeT» M
NPOrpaMMHOI0 ofecrnevyeHusi, HeOOXOAUMBbIX /IJIS OCBOEHUS TUCHUILINHBI

www. biophys.msu.ru,

www. biophys.phys.msu.ru - kadeapsr onoduzuxu MI'Y.

www.ibp.ru — uHCTUTYT O6Modu3nku Cudbupckoro otaenenus PAH

www.nkj.ru — xxypHan «Hayka v >KU3Hb»

WWWw.sciencemag.org — xKypHai «Sciencey»

www.library.biophys.msu.ru/lectures — nexiuu mo 6uopuszuke
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html — yue6auK

http://www.protein.bio.msu.ru/biokhimiya/index.htm - aTepHET BEpCcHs MEXAYHAPOTHOTO
KypHasia Mo OMOXMMHUHU U OMOXUMHUUYECKUM acCleKTaM MOJISKYISIPHOW OMOJI0THH,
OMOOPraHUYEMCKON XUMHH, MUKPOOHOJIOTHUH, UMMYHOJIOTHH, (DU3UOJIOTHUU U
onomenuuuHcKuxucceiaeaoBanuii. Crareu B pdf-popmare.

http://dmb.biophys.msu.ru - Undopmannonnas cucrema «/[nnamMmudeckue Moaenu B OUOIOTUNY,
paccuuTaHas Ha MIMPOKUI KPYT MOJIb30BaTesel, BKIIOYAeT B ce0sl TUIEPTEKCTOBBIE JOKYMEHTHI U
pensIuoHHbIe 0a3bl TaHHBIX M 00eCIIeYrMBaeT YHU(DHUITUPOBAHHBIN TOCTYI K pa3HOOOpa3HOM
nH(popMaIuu 1Mo JaHHOU NMpeaMeTHOW obOmactr. CripaBOYHBINA pas/ien COJAEPKUT CBEACHUS O
Hay4YHBIX OpraHU3alusaX U yHUBepcuTeTax Poccuu, B KOTOPBIX BeAyTCsl pabOTHI 110
MaTeMaTUYeCKOMYy MOJIETUPOBAHHUIO B OMOJIOTHH, TIEPCOHANBHYIO HH(POPMAIIMIO O POCCHUICKUX
YUYEHBIX, pabOTaIOLIUX B 3TOM 00JACTH U UX TPyAax, aHHOTUPOBAHHBIN CIIUCOK MEXAYHAPOIHBIX U
POCCHICKHUX KYpPHAJIOB, IIEUaTAIOINX CTaTbU 110 MOJIEIUPOBaHUIO B Onosoruu. bubnuoreka
coJiepkuT OnbnrorpaduuecKyro, aHHOTUPOBAHHYIO M TMIOJTHOTEKCTOBYIO HH(DOPMAITHIO TTO
MaTeMaTU4eCKOMY MOJIETUPOBAHUIO OMOJIOTUYECKUX MPOIIECCOB, B TOM YHCIIE CIEIHAIBHO
MOATOTOBJICHHBIE AIEKTPOHHBIC Bepcuu 0oiiee 20 poccuiickux MoHOTpaduid U yaeOHBIX 1TOCOOuH



http://e.lanbook.com/books/element.php?pl1_id=8811
http://www.biophys.msu.ru/
http://www.biophys.msu.ru/
http://www.biophys.msu.ru/
http://www.biophys.phys.msu.ru/
http://www.biophys.phys.msu.ru/
http://www.biophys.phys.msu.ru/
http://www.biophys.phys.msu.ru/
http://www.ibp.ru/
http://www.ibp.ru/
http://www.nkj.ru/
http://www.nkj.ru/
http://www.sciencemag.org/
http://www.sciencemag.org/
http://www.library.biophys.msu.ru/
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://dmb.biophys.msu.ru/

10 MaTEMaTUYECKUM MOJIEISAM B OMOJIOTHH.
http://tusearch.blogspot.com - [Touck 3mMeKTpOHHBIX KHHUT, MyOauKanuii, 3akoHoB, '[OCToB Ha

calTax HayYyHBIX IEKTPOHHBIX OMONMHOTEK. B monckoBrKe 0TOOpaHbl JIydiine OUOINOTEKH, B
OOJIBITMHCTBE KOTOPBHIX MOJKHO CKa4aTh MaTEpUAIbI B TIOJTHOM 00beMe 0e3 perucrpanuu. B cnucok
BKJTIOUEHBI OMOJIMOTEKN WHOCTPAHHBIX YHUBEPCUTETOB M HAYYHBIX OPraHU3aIHiA.
http://elibrary.ru/defaultx.asp - Hayanast anexrpoHHas OMOIuoTeKa, KPYyMHEHITUNA POCCUNUCKHI

MH(OPMALIMOHHBIN MOPTANl B 00JaCTH HAYKH, TEXHOJIOTUH, MEAUIIMHBI U 00pa3oBaHus,
coJiepKaIIuil pedeparbl U MOJIHBIE TEKCTHI 0ojiee 12 MJTH HAyYHBIX CTaTeH U IMyOIHKaIU.
http://6years.ru/index.php - mopran 6ecruiaTHONH METUITMHCKON WH(OPMAITUHU, COACPKUT OOJBIITOE
KOJIMYECTBO KHUT, YUEOHBIX ITOCOOMH OMOXUMUUYECKON U OMO(U3NIECKON HAITPABICHHOCTH.
http://bio.fizteh.ru/student/files/biophys/biophys _trukhan.pdf - Tpyxan 3.M. Brenenne B

onodusnky: YueoHnoe nocodue. — M.: MOTHU, 2008. 242 c.

[TporpamMmmHOE obecrieueHue:

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade./loroop Ne 104 ot 17.06.2013 T.

JIuuensunbeccpoyHbie

2. Microsoft Office Standard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 1. JIuuen3uu

OeccpovHbIe

6. MarepuajJibHO-TeXHUYeCKas1 0a3a, He00OX0AMMAas ISl OCYIEeCTBJICHUS

00pa30BaTeJILHOIO MpoLecca o JUCIHHIInHEe

HaunmeHnoBanue cnenuaJbLHBIX*
NOMeIeHH i " NOMeIeHH i ISt
CaMoOCTOATEJIbHOH PadoThl

OcHaleHHOCThCIe U ATBHBIX IIOMEIeHHI 1
TIOMeLIeHUI JJISl CAaMOCTOSTEJIbHOI PadoThl

IlepeyeHb JULIEH3HOHHOTO
NMPOrpaMMHOro odecrneveHusl.
PexBHM3UTBHI NOATBEPKAAIOLIETO
JOKyMeHTAa

1. yyeOHasi aynuropusi Al NPOBeJCHUS
3aHATHH JIEKIUOHHOTO THUMA: ayIUTOPHS
Ne 232 (yueOHbIi KopITyc Onodaxa 450076
Pecriyonuka bBamkoprocran, . Ya, yi.
3aku Bammmm n. 32), aymuropust Ne 332
(yueOnblii  kopmyc  Ouodaka 450076
Pecriyonuka bBamkoprocran, . Ya, yi.
3aku Bammmm n. 32), aymuropust Ne 324
(yueOnblii  kopmyc  Ouodaka 450076
Pecriyonuka bBamrkoprocran, . Ya, yi.
3aku Bammmm n. 32), aymuropust Ne 327
(yueOnblii  kopmyc  Ouodaka 450076
Pecrryonuka bBamrkoprocran, . Ya, yi.
3aku Bamunm 1. 32).

2. yuyeOHasi aynuTopHus /Ui NPOBeJCHHSA
3aHATHH CEMHHAPCKOTO0 THNA: ayUTOPHS
Ne 328 (yueOHbI KopIryc Onodaxa 450076
Pecriyonuka bBamrkoprocran, . Ya, yi.
3aku Bammmm n. 32), aymuropust Ne 329
(yueOnblii  kopmyc  Ouodaka 450076
Pecriyonuka bBamrkoprocran, . Ya, yi.
3aku Bamnmn n. 32), aymuropus Ne 3186
(yueOnblii  kopmyc  Ouodaka 450076
Pecriyonuka bBamrkoprocran, . Ya, yi.
3aku Bamunm 1. 32).

3. yueOHasi aynuTopHus JIS IPOBeICHHSA

TPYNIOBBIX " WHIUBUAYATbHBIX
KOHCYJbTAIMii:  aymutopuss Ne 328
(yueOnblii  kopmyc  Ouodaka 450076

Pecrryonuka Bamrkoprocran, 1. Ya, yi.

Aynutopus Ne 232

VYueOHas wMeOenmb, JOCKAa, MYIBTUMEIHA-
npoekropPanasonicPT-LB78VE, JKpaH
HACTEHHBII Classic Norma, HOYTOYK
LenovoB570e..
Aynurtopus Ne 332

cOHast MeOerb, JTOCKa, MYIIBTAMETUA-
npoekropPanasonicPT-LB78VE, JKpaH
HACTEHHBII Classic Norma, HOYTOYK
LenovoB570e..

Aynuropus Ne 3180
VYuebnast mebenb, 1a0OpaTOpHBI HWHBEHTApPH,
JIOCKa, MKag BBITSDKHOH, HOyTOyK Acer Aspire
A-315-33-C9RA, mpoexrop Epson EB-X400,
9KpaH Ha TaTtuse Dexp.

Aynurtopus Ne 324
YueOHass MeOenb, OCKa, SKpaH Ha INTATHUBE

DIQUIS, mnpoexrop Sony VPL-EX 100,

HOyTOYK Aser Extensa 7630G-732G25Mi.
Aynurtopus Ne 327

VYueOHas MeOerb, JIOCKa, IIPOEKTOP

BenQMX525 DLP3200LmXGA13000, skpan
ClassicSolutionNorma HacTeHHBIN
Aynutopus Ne 328

VYuebnast wmeOenb, J0CKa, J1aOOPATOPHBIH
nHBeHTaph, Becel  VIC-300d3,  mozatop
nepemenHoro oboeema JIAUT - 4 i,

xonopumerp KOK VXIJI 4.2, xoHumeHrpaTtop
nenTpobexselii Centri Vap Solvent System
Labconco, namunapusiii 6okc BAB-Jlamunap-

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 or 17.06.2013 r.
JIuuensum Geccpounbie

2. Microsoft Office Standard 2013
Russian. [loroBop Ne 114 ot
12.11.2014 . JIutien3uu 6ecCpOIHEIC

3. Kaspersky Endpoint Securiti mis
onzneca — Crangaptublii Russian
Edition dorosop Ne 31806820398-2
or 06.09.2018. Cpok neicTBus
nuneH3uu 1o 25.09.2019.



http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/defaultx.asp
http://6years.ru/index.php
http://6years.ru/index.php
http://bio.fizteh.ru/student/files/biophys/biophys_trukhan.pdf
http://bio.fizteh.ru/student/files/biophys/biophys_trukhan.pdf

3aku Bammmm n. 32), aymuropust Ne 329
(yueOnblii  kopmyc  Ouodaka 450076
Pecrryonuka bBamrkoprocran, . Ya, yi.
3aku Bammmm 1. 32), aymuropus Ne 3186
(yueOnblii  kopmyc  Ouodaka 450076
Pecrryonuka bBamrkoprocran, . Ya, yi.
3aku Bammmm n. 32), aymuropust Ne 324
(yueOnblii  kopmyc  Ouodaka 450076
Pecrryonuka bBamrkoprocran, . Ya, yi.
3aku Bammmm n. 32), aymuropust Ne 327
(yueOnblii  kopmyc  Ouodaka 450076
Pecrryonuka bBamrkoprocran, . Ya, yi.
3aku Bammmn n. 32), aymmtopus Ne 319

Jlabopatopuss UT  (yueOHBIH  KopITyC
Onodaxa 450076 Pecrryonuxa
bamxoprocran, r. Yda, yi. 3aku Bamuau 1.
32).

4. ydeOHaf ayiuTOpMsl JJsl TEKYyLIero
KOHTPOJISI " MPOMeKYTOTHOM
aTTeCTAIUM : ayIUTOPUS Ne 319
Jlabopatopuss UT  (yueOHBIH  KopITyC
Onodaxa 450076 Pecrryonuxka
bamxoprocran, . Yda, yi. 3aku Bamuau 1.
32).

5. momemeHust AT CAMOCTOSITEJILHOM
pa0orer: aymutopus Ne 428 (yueOHbI
koprmyc Ouodaka 450076 PecmyoOnmka
Bamkoprocran, . Ya, yn. 3aku Bamuau 1.
32), untaneHbli 3an Nel (I1aBHBINH KopIryc
yi. 450076 Pecnyonuka BamkoprocraH, T.
VYoa, yn. 3aku Bannan n. 32).
6.Ilomemenne  nudg  XpaHeHUsl W
NPOoPUIAKTHYECKOTO 00c/1y:KUBAHUS
y4e0HOro  00OpyNOBaHMA:  aymUTOPHUS
Ne305 (TnaBHBIN KOpILyC 450076
Pecrryonuka bBamrkoprocran, . Ya, yi.
3axu Bamunm 1. 32).

C-1,5(1 knacca), ¢epMeHTEp, XOIOAMIEHHUK
obrroBoit buproca-131K, mxad BbITSOKHON — 2
IIT.

Aynurtopus Ne 329
VYuebnast MeOenb, J0CKa, J1aOOPATOPHBIH
uHBeHTaph, Beckl Ohaus SPU-202, Tepmocrar
TCO 1/80 CIIY oxnaxnaronyi, HEeHTpUdyra
OITH 3M, mkad BBITSXKHOW OONBIIOH — 2 IIT.,
MAarHUTHAS MeIIaaKa MM-4, BECHI
TOPCUOHHBIE, SKpaH Ha mratuse Dexp TM-80,
mKag BHITSHKHON — 2 IIT.

Aynutopus Ne 319

JlaGopatopusa UT
VYuebnast Mebenb, JOCKA, HNEPCOHAIBHBIH
kommbiorep B Komrurekre Nel iRU Corp — 15
IIT.

Aynutopus Ne 428
VYueOHas wMeOenmb, JOCKAa, MYIBTUMEIHA-
npoektop InFocusIN119HDx, noyrOyk Lenovo
550, okpan wHacrenneii Classic Norma,
MOHOOJIOKH CTallHOHAPHBIE - 2 IIT.

YuranbHslii 3a7a Nel

VYueOnast MeOenb, y4eOHBIH W CHPaBOYHBIH

(GOHI, HEOTPAHWYCHHBIH  KPYIIIOCYTOYHBIH
JOCTYII K  DJICKTPOHHBIM  OHOIHMOTEUHBIM
cucremam (BbC) w BJl, MoHOOMOKH
cranuoHapHele — 5 mr, M®Y (upunrep,

ckaHep, xommp) - 1 mr. Wi-Fi mocrym mis
MOOMJIBHBIX YCTPOMCTB.

Aynurtopus Ne 305
Crom, cTynm, mKag-cTeutax, MOOWIBHOE
MYIBTHMEIUIHOE 00OpyIOBaHHE — HPOEKTOp,
HOYTOYK, 9KpaH IepEeHOCHOH.




[Tpunoxenue Ne 2

MHWHOBPHAYKH POCCHUU
®I'BOY BO «BALIKHUPCKUI TOCYJAPCTBEHHBIV YHUBEPCUTET»
BUOJIOTMYECKUI ®AKYJIBTET
KA®E/IPA BUOXUMHWHU 1 BUOTEXHOJIOI' M

COJIEP) KAHUE PABOYEHN ITPOI' PAMMBI

MUACIHUIUIMHEEL  MOJIEKYIISIPHBIE MEXaHU3MBI MEMOPAHHOI'O TPAHCIIOPTa
(HaMMEHOBaHME JTUCIIUTUINHBI )
oyHast

(opma oOyueHus

Bun pa6orsl O0LeM TUCHUILIMHBI
O6mas TpynoemkocTh auctuiuinael (3ET / yacoB) 2/72
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MIPEro/iaBaTeseMm: 36,2
JIEKIAH 12
MPAKTUYECKUX/ CEMUHAPCKHUX
J1a00paTOPHBIX 24

Apyrux (TpynroBas, MHAWBUIya bHas KOHCYJIBTAINS U MHBIC BUJIbI
y4eOHOU ACSITEIBHOCTH, IPETyCMaTPUBAOIIKNE padOTy 00yJarOIINXCS
¢ npenonaBarenem) (OKP) 0,2

Y4eOHBIX 4acoOB Ha CaMOCTOSATENbHYIO padboTy oOyuarontuxcs (CP)

Y4eOHBIX 4acOB Ha MOJIOTOBKY K
sk3aMmeny/3auety/muddepennupoannomy 3adety (KoHTposs)

dopma(bl) KOHTPOJIS:

3a4eT 8 ceMecTp




dopma U3ydeHHs] MaTepHaioB: JEKIUH,

dopma TEeKyIIero

OcHoOBHas 1 KOHTPOJIS
MPAKTUYCCKUC 3aHATHA, CCMUHApPCKUC

JOITOJIHUTEIJIbHAsA YCIIEBA€EMOCTHU

No 3aHATHS, TabOpPAaTOPHBIE PAOOTHI, IMTepaTypa 3ananus 1o (KOJUTOKBHYMBI
Tema u conepxanune caMoCTosITeIbHas paboTa U TPYA0EMKOCTh (B ’ CaMOCTOATENbHOM YMPI,

n/m PEKOMECHAYEMaA KOHTPOJIBHBIC

Jacax) paboTe cTyeHTOB
cTyaeHTaM (Homepa paboTHI,

JIK [IP/CEM JIP CP u3 CHI/ICKa) KOMIIBKOTCPHBIC

TECTHI U T.II.)

1 2 3 4 5 6 7 8 9

1. | Moaeau duonornyeckux 4 6 OcHoOBHasl TUTEpaTypa: Monenu OUONTOrHYecKuX VYernelit onpoc,
MeMmOpaH OCHOBHBIC (DYHKIMU 1 MeMOpaH. JIumuabr JIUCKYCCHS
ouonornyeckux MemOpan. Tpu JononuutensHa OHMOJIOrMIeCKUX MEMOpaH
OCHOBHBIX (DYHKIIHH s IMTEeparypa: OKHCIICHUE
OHMOJIOrUYeCKUX MEMOpaH. 3,4,5,6,7, 8, 11
CoBpeMeHHbIE TIPECTaBICHUS
0 CTPYKType MeMOpaH.

2. | JInnuabl OHoI0rHYecKHX 2 4 6 OcHoBHasl TUTEpaTypa: OO0mas xapakTepucTuKa VYerHslit onpoc,
mMemOpaH. Cocras 1 MeMOpaHHbIX OEJIKOB. JIICKYCCHS,
Ononornyecknx MeMOpaH. JlononHuTenpHas Knaccudukauns memOpannsx | pedepar
MemOpaHHBIE JTUITUIBL: JUTeparypa: OenkoB. Kparkas
CTPYKTypa U CBOMCTBA. 2,3, 6,8,10,13 XapaKTepUCTUKA OCHOBHBIX
OCHOBHBICKJIACCHIIHITHIOBONO OeTKOBMEMOpaHbI SPUTPOLIHTA.

JIOTHYECKMXMEMOpaH.

3. | O0mas xapakTepucTHKA 2 4 6 OcnoBHas nuteparypa: | Boma B cocraBe VYerHblit onpoc
MeMOpPaHHBIX 0€JIKOB. 1 Ouonoruueckux MeMOpaH. C MPE3EHTAIHEN.
MeMOpaHHBIE OCITKH. JlonomHUTEIBHA Knaccudukarmys. AKTHBHOCTS. Pedepar
IIpuHIUIEI CTPYKTYpHOI s IUTEpaTypa: MonenbHbIe MEMOpaHHBIE
OpraHU3alui MEMOpaHHBIX 45,6, 7,11, 15 cucTeMbl. MOHOCIION Ha
OenkoB. CBS3BIBaHUE C rpaHuIle BOAa-BO3AYX, BOJA-

OenkaMHu, OTPY>KeHHBIMH B Macno. bJIM. JIunocomsl.
6ucnoii. Ces3bIBaHue c Poreonunocomsl. Iloaroroska
TIOBEPXHOCTHIO OUCIIOS. K ycTHOMY oTBeTy. Hammcanue
CBsI3bIBaHHE C ITOMOIIBIO pedepara.

ruapodoodHoro "sKops".

TpancmeMOpaHHBIE OEIKH.




Beinenenue u ouncrka
MeMOpaHHbIX OEJIKOB.
XapakTepucTHKa OYMIICHHBIX
MHTETPaJbHBIX MEMOPaHHBIX
OenkoB. Omnpenenenue
MOJIEKYJISIPHOH MacChl
MeMOpaHHbIX OEJIKOB.

IMoaBM:KHOCTH JTUNHAOB U
0eJIKOB B OMOJIOTHYeCKUX
MemOpaHax. ®a3zoBsie
NIpEBpaIIeHHs B
Ononornyeckux MeMOpaHax.
da3oBble MEPEXO/IBI.
Temmnepatypa ¢azoBoro
nepexosa.

MHUKpPOBSI3KOCTH MEMOpaH.
dakTopsl, OrpaHUYUBAIOIINE
TIO/IBM>KHOCTBOEIIKOB
Buronornyecknx memMOpaH.
@da30BBbIil Iepexox renb-
KUAKUHN Kpuctami. MeToasl
n3ydeHns Gpa3oBBIX MEPEXOIOB
TeJb->KUIKUH KPUCTAILIL.
Judpaxumst peHTTeHOBCKUX
nTydeit 1 HelTpoHOB. MeTon
muddepernuanbHON
CKaHUPYIOIIEH KaJOpUMETPHU
(JACK). Crexrpockomus 1H-
SAMP. Metonsl ¢
UCIIONB30BaHNEM
MOJIEKYJISIPHBIX 30H/I0B
(dryopecnieHTHBIX 1
CIMHOBBIX). bronornueckoe
3HayeHue (ha30BOro repexoza
TeNb-)KUIKUHKPUCTAIL.

OcHoBHasl TUTEpaTypa:

1
JlonomHUTENBHAS
JTUTEpaTypa:
3,4,8,12,13,

14

IToaBMKHOCTE JTMIIHUIOB U
0eJIKOB B OHMOJIOIMYECKUX
MeMOpaHax. ®a30BEIe
MpeBpaIlcHus B
OHMOJOrHYeCcKUX MeMOpaHax.
daxTophl, BIUSIONINAC HA
MOABMKHOCTE JTUIUIOB U
¢azoBsielIpeBpameHus B
OMOJOrHYecKUX MeMOpaHax.
®dakTopsl, OrpaHUYHBAIOIIUC
MTOJBUKHOCTH OCITKOB
Ononornyecknx MeMOpaH.
[ToAroroBka K yCTHOMY OTBETY.

VYerHbli onpoc ¢
IIpe3eHTalUeH.
Pedepar

OO0mast xapaKkTepucTHKA

OcHoBHasl TUTEpaTypa:

HyTI/I MMPOHUKHOBCHUS MOJICKYIL

VYerHblit onpoc




MeMOpPaHHBIX 0eJIKOB.
MeMOpaHHBIE OCITKH.
IIpuHIUIEI CTPYKTYpHOI
OpraHM3aluuMeMOpaHHbBIX
OenkoB. CBS3bIBaHUE C
OenkaMHu, TOTPY>KeHHBIMH B
6ucnoii. CBsa3bIBaHuE c
TIOBEPXHOCTHIO OUCIO.
CBsI3bIBaHHE C ITOMOIIBIO
ruapogpobHoro  "skops".
TpancmeMOpaHHBIE OCIKH.
Beinenenue u ouncrka
MeMOpaHHBIXOEIIKOB.
XapakTepuCcTHKa OYMIICHHBIX
WMHTETPaJbHBIX MEMOPaHHBIX
GenkoB. Onpenernenue
MOJIEKYJISIPHOH MacChl
MeMOpaHHbIX OEJIKOB.

1
JlomonauTeIbHAS
JTUTEpaTypa:
4,5,6,7,11,12,13, 14,5

1 MOHOB 4epe3 OMOJIOrHYecKre
MeMOpaHBI IyTeM IpOCTON
HOOIETYeHHOM TU(Py3HUH.
[Mpocras muddysusaseniecTs
4yepe3 OHOJIOrnYecKyro
MeMOpaHy. ['MroTe3akuHKoB.
VYpaBuenne @ukalloaroroBka k
ycTHOMY orpocy. [ToaroroBka

pedepara.

C Ipe3eHTalel.

IMoABUKHOCTD JTUIUI0B H
0eJIKOB B OMOJIOTHYECKUX
MemOpaHax. Da3zoBsie
MpeBpaIlcHus B
OHMOJOrUYeCcKUX MeMOpaHax.
®da30BEIC MEPEXOBL.
Temmnepatypa azoBoro
mepexona.

MUKpOBSI3KOCTh MEMOpaH.
®daxTopsl, OrpaHUYHBAIOIIUC
MTOABHYKHOCTHOEITKOB
Ononornyecknx MeMOpaH.
Da30BBIif IEPEXO Telb-
KUAKUHM Kpuctami. MeToasl
U3y4YeHUsS (Pa30BBIX MEPEXOI0B
TeTb-XKUIKAN KPUCTAIL.
Judpakuus peHTTeHOBCKHUX
nTydeit 1 HelTpoHOB. MeTon
muddepeHnuanbHON

5,8

OcHOBHasI TUTEpaTypa:
1
JlomonauTeIbHAS
JTUTEpaTypa:
2,3,4,6, 10, 12,13,14,
15

Ca2+-AT®a3a. CtpykrypHas
opranmzanusi Ca2+ - ATDa3zsl.
Peaknuonnsrii mukn Ca2+ -
AT®a3b1. BropuuHo-
AKTUBHBIN TPaHCHOPT.
Na+/ Ca2+ oOmeH.
[ToaroroBka Kk YCTHOMY OIpOCY

YerHbli onpoc ¢
IIpe3eHTalUeH.
Pedepar.







CKaHHPYIOIIEH KaJTOpUMETPUU
(JACK). Crexrpockomus 1H-
SAMP. Metonsl ¢
UCIIONB30BaHNEM
MOJIEKYJISIPHBIX 30H/I0B
(dryopecnieHTHBIX 1
CIMHOBBIX ). bronornyeckoesna
yeHue (a3oBoro nepexosia
reab-KUIKUH

KPUCTAJLIL.

Bcero yacoB:

12

24

35,8




[Tpunoxenue Ne 2

MHWHOBPHAYKH POCCHUU
®I'BOY BO «BALIKHUPCKUI TOCYJAPCTBEHHBIV YHUBEPCUTET»
BUOJIOTMYECKUI ®AKYJIBTET
KA®E/IPA BUOXUMHWHU 1 BUOTEXHOJIOI' M

COJIEP) KAHUE PABOYEHN ITPOI' PAMMBI

MUACIHUIUIMHEEL  MOJIEKYIISIPHBIE MEXaHU3MBI MEMOPAHHOI'O TPAHCIIOPTa
(HaMMEHOBaHME JTUCIIUTUINHBI )
OYHO-3a0YHAas

(opma oOyueHus

Bun pa6orsl O0LeM TUCHUILIMHBI
O6mas TpynoemkocTh auctuiuinael (3ET / yacoB) 2/72
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MIPEro/iaBaTeseMm: 18,2
JIEKIAH 8
MPAKTUYECKUX/ CEMUHAPCKHUX
J1a00paTOPHBIX 10

Apyrux (TpynroBas, MHAWBUIya bHas KOHCYJIBTAINS U MHBIC BUJIbI
y4eOHOU ACSITEIBHOCTH, IPETyCMaTPUBAOIIKNE padOTy 00yJarOIINXCS
¢ npenonaBarenem) (OKP) 0,2

VueOHBIX 4aCOB Ha CaMOCTOATENLHYIO paboty oOy4daromuxcs (CP) 53,8

Y4eOHBIX 4acOB Ha MOJIOTOBKY K
sk3aMmeny/3auety/muddepennupoannomy 3adety (KoHTposs)

dopma(bl) KOHTPOJIS:

3a4eT 7 ceMecTp




dopma U3ydeHHs] MaTepHaioB: JEKIUH,

dopma TEeKyIIero

OcHoOBHas 1 KOHTPOJIS
MPAKTUYCCKUC 3aHATHA, CCMUHApPCKUC

JOITOJIHUTEIJIbHAsA YCIIEBA€EMOCTHU

No 3aHATHS, TabOpPAaTOPHBIE PAOOTHI, IMTepaTypa 3ananus 1o (KOJUTOKBHYMBI
Tema u conepxanune caMoCTosITeIbHas paboTa U TPYA0EMKOCTh (B ’ CaMOCTOATENbHOM YMPI,

n/m PEKOMECHAYEMaA KOHTPOJIBHBIC

Jacax) paboTe cTyeHTOB
cTyaeHTaM (Homepa paboTHI,

JIK [IP/CEM JIP CP u3 CHI/ICKa) KOMIIBKOTCPHBIC

TECTHI U T.II.)

1 2 3 4 5 6 7 8 9

1. | Moaeau duonornyeckux 2 8 OcHoOBHasl TUTEpaTypa: Monenu OUONTOrHYecKuX VYernelit onpoc,
MeMmOpaH OCHOBHBIC (DYHKIMU 1 MeMOpaH. JIumuabr JIUCKYCCHS
ouonornyeckux MemOpan. Tpu JononuutensHa OHMOJIOrMIeCKUX MEMOpaH
OCHOBHBIX (DYHKIIHH s IMTEeparypa: OKHCIICHUE
OHMOJIOrUYeCKUX MEMOpaH. 3,4,5,6,7, 8, 11
CoBpeMeHHbIE TIPECTaBICHUS
0 CTPYKType MeMOpaH.

2. | JInnuabl OHoI0rHYecKHX 1 2 9 OcHoBHasl TUTEpaTypa: OO0mas xapakTepucTuKa VYerHslit onpoc,
mMemOpaH. Cocras 1 MeMOpaHHbIX OEJIKOB. JIICKYCCHS,
Ononornyecknx MeMOpaH. JlononHuTenpHas Knaccudukauns memOpannsx | pedepar
MemOpaHHBIE JTUITUIBL: JUTeparypa: OenkoB. Kparkas
CTPYKTypa U CBOMCTBA. 2,3, 6,8,10,13 XapaKTepUCTUKA OCHOBHBIX
OCHOBHBICKJIACCHIIHITHIOBONO OeTKOBMEMOpaHbI SPUTPOLIHTA.

JIOTHYECKMXMEMOpaH.

3. | O0mas xapakTepucTHKA 1 2 9 OcnoBHas nuteparypa: | Boma B cocraBe VYerHblit onpoc
MeMOpPaHHBIX 0€JIKOB. 1 Ouonoruueckux MeMOpaH. C MPE3EHTAIHEN.
MeMOpaHHBIE OCITKH. JlonomHUTEIBHA Knaccudukarmys. AKTHBHOCTS. Pedepar
IIpuHIUIEI CTPYKTYpHOI s IUTEpaTypa: MonenbHbIe MEMOpaHHBIE
OpraHU3alui MEMOpaHHBIX 45,6, 7,11, 15 cucTeMbl. MOHOCIION Ha
OenkoB. CBS3BIBaHUE C rpaHuIle BOAa-BO3AYX, BOJA-

OenkaMHu, OTPY>KeHHBIMH B Macno. bJIM. JIunocomsl.
6ucnoii. Ces3bIBaHue c Poreonunocomsl. Iloaroroska
TIOBEPXHOCTHIO OUCIIOS. K ycTHOMY oTBeTy. Hammcanue
CBsI3bIBaHHE C ITOMOIIBIO pedepara.

ruapodoodHoro "sKops".

TpancmeMOpaHHBIE OEIKH.




Beinenenue u ouncrka
MeMOpaHHbIX OEJIKOB.
XapakTepucTHKa OYMIICHHBIX
MHTETPaJbHBIX MEMOPaHHBIX
OenkoB. Omnpenenenue
MOJIEKYJISIPHOH MacChl
MeMOpaHHbIX OEJIKOB.

IMoaBM:KHOCTH JTUNHAOB U
0eJIKOB B OMOJIOTHYeCKUX
MemOpaHax. ®a3zoBsie
NIpEBpaIIeHHs B
Ononornyeckux MeMOpaHax.
da3oBble MEPEXO/IBI.
Temmnepatypa ¢azoBoro
nepexosa.

MHUKpPOBSI3KOCTH MEMOpaH.
dakTopsl, OrpaHUYUBAIOIINE
TIO/IBM>KHOCTBOEIIKOB
Buronornyecknx memMOpaH.
@da30BBbIil Iepexox renb-
KUAKUHN Kpuctami. MeToasl
n3ydeHns Gpa3oBBIX MEPEXOIOB
TeJb->KUIKUH KPUCTAILIL.
Judpaxumst peHTTeHOBCKUX
nTydeit 1 HelTpoHOB. MeTon
muddepernuanbHON
CKaHUPYIOIIEH KaJOpUMETPHU
(JACK). Crexrpockomus 1H-
SAMP. Metonsl ¢
UCIIONB30BaHNEM
MOJIEKYJISIPHBIX 30H/I0B
(dryopecnieHTHBIX 1
CIMHOBBIX). bronornueckoe
3HayeHue (ha30BOro repexoza
TeNb-)KUIKUHKPUCTAIL.

OcHoBHasl TUTEpaTypa:

1
JlonomHUTENBHAS
JTUTEpaTypa:
3,4,8,12,13,

14

IToaBMKHOCTE JTMIIHUIOB U
0eJIKOB B OHMOJIOIMYECKUX
MeMOpaHax. ®a30BEIe
MpeBpaIlcHus B
OHMOJOrHYeCcKUX MeMOpaHax.
daxTophl, BIUSIONINAC HA
MOABMKHOCTE JTUIUIOB U
¢azoBsielIpeBpameHus B
OMOJOrHYecKUX MeMOpaHax.
®dakTopsl, OrpaHUYHBAIOIIUC
MTOJBUKHOCTH OCITKOB
Ononornyecknx MeMOpaH.
[ToAroroBka K yCTHOMY OTBETY.

VYerHbli onpoc ¢
IIpe3eHTalUeH.
Pedepar

OO0mast xapaKkTepucTHKA

OcHoBHasl TUTEpaTypa:

HyTI/I MMPOHUKHOBCHUS MOJICKYIL

VYerHblit onpoc




MeMOpPaHHBIX 0eJIKOB.
MeMOpaHHBIE OCITKH.
IIpuHIUIEI CTPYKTYpHOI
OpraHM3aluuMeMOpaHHbBIX
OenkoB. CBS3bIBaHUE C
OenkaMHu, TOTPY>KeHHBIMH B
6ucnoii. CBsa3bIBaHuE c
TIOBEPXHOCTHIO OUCIO.
CBsI3bIBaHHE C ITOMOIIBIO
ruapogpobHoro  "skops".
TpancmeMOpaHHBIE OCIKH.
Beinenenue u ouncrka
MeMOpaHHBIXOEIIKOB.
XapakTepuCcTHKa OYMIICHHBIX
WMHTETPaJbHBIX MEMOPaHHBIX
GenkoB. Onpenernenue
MOJIEKYJISIPHOH MacChl
MeMOpaHHbIX OEJIKOB.

1
JlomonauTeIbHAS
JTUTEpaTypa:
4,5,6,7,11,12,13, 14,5

1 MOHOB 4epe3 OMOJIOrHYecKre
MeMOpaHBI IyTeM IpOCTON
HOOIETYeHHOM TU(Py3HUH.
[Mpocras muddysusaseniecTs
4yepe3 OHOJIOrnYecKyro
MeMOpaHy. ['MroTe3akuHKoB.
VYpaBuenne @ukalloaroroBka k
ycTHOMY orpocy. [ToaroroBka

pedepara.

C Ipe3eHTalel.

IMoABUKHOCTD JTUIUI0B H
0eJIKOB B OMOJIOTHYECKUX
MemOpaHax. Da3zoBsie
MpeBpaIlcHus B
OHMOJOrUYeCcKUX MeMOpaHax.
®da30BEIC MEPEXOBL.
Temmnepatypa azoBoro
mepexona.

MUKpOBSI3KOCTh MEMOpaH.
®daxTopsl, OrpaHUYHBAIOIIUC
MTOABHYKHOCTHOEITKOB
Ononornyecknx MeMOpaH.
Da30BBIif IEPEXO Telb-
KUAKUHM Kpuctami. MeToasl
U3y4YeHUsS (Pa30BBIX MEPEXOI0B
TeTb-XKUIKAN KPUCTAIL.
Judpakuus peHTTeHOBCKHUX
nTydeit 1 HelTpoHOB. MeTon
muddepeHnuanbHON

7,8

OcHOBHasI TUTEpaTypa:
1
JlomonauTeIbHAS
JTUTEpaTypa:
2,3,4,6, 10, 12,13,14,
15

Ca2+-AT®a3a. CtpykrypHas
opranmzanusi Ca2+ - ATDa3zsl.
Peaknuonnsrii mukn Ca2+ -
AT®a3b1. BropuuHo-
AKTUBHBIN TPaHCHOPT.
Na+/ Ca2+ oOmeH.
[ToaroroBka Kk YCTHOMY OIpOCY

YerHbli onpoc ¢
IIpe3eHTalUeH.
Pedepar.







CKaHHPYIOIIEH KaJTOpUMETPUU
(JACK). Crexrpockomus 1H-
SAMP. Metonsl ¢
UCIIONB30BaHNEM
MOJIEKYJISIPHBIX 30H/I0B
(dryopecnieHTHBIX 1
CIMHOBBIX ). bronornyeckoesna
yeHue (a3oBoro nepexosia
reab-KUIKUH

KPUCTAJLIL.

Bcero yacoB:

10

53,8




[Tpunoxenue No2

PeiiTHHT — MUIaH JMCOMILIMH MoJeKy/IsipHbIC
MeXaHU3Mbl MEMOPAHHOTO TpaHCIOpTa (Ha3BaHUE
JUCITUTIIIMHBI COTJIACHO paboueMy yueOHOMY TIJIaHy)

CIICHHUaJIbHOCTh 0uoa0rus

Kypc 4 , CEMECTp 8

Bump! yueOHOM IeATeTpHOCTH Bann 3a
CTYIEHTOB KOHKpETHOE
3aJaHue

Yucno 3aganui
3a CeMecTp

Bamner

MuHuManbEHBIH

MakcuMaibHBIH

Monyas 1

Texymmii KOHTPOIb

1. JIaboparopnas pabora 1 4

2. CeMHHapCKHE 3aHATHA 2

PyGe:xHbIil KOHTPOIB

Pedepar

10

Monyas 2

Texymmii KOHTPOIb

1. JTaboparopHnas padora 2, 3 2

2. CeMHHapCKHE 3aHATUA 2

PyGe:xHbIil KOHTPOIB

Pedepar

10

Monyab 3

Texymmii KOHTPOIb

1. JIaboparopnas pabora 4 4

PyGe:xHbIil KOHTPOIB

Pedepar

10

oompurenbHble HAMIBI

1. BeicTymuieHue ¢ JOKJIaI0M Ha
ceMuHapax

2.CBoeBpeMeHHas 3amuTa padboT

IocemaemocThb (021161 BHIYATAIOTCA U3 001el cyMMbl Ha0paHHBIX 0aJ1JIOB)

1.ITocemenue TEKITMOHHBIX
3aHATHI

2. Tlocemenne NpakTUIECKUX
(ceMUHApPCKUX, 1A00PATOPHBIX
3aHATHI)

-10

HTOroBslii KOHTPOJIb

3auer (>60 OayI0B — 3aYTEHO,
> 45 0aIoB — HE 3aY4TEHO

50




