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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

Bb1.B.04 Buodumaunka kneTku

1. Koa n HaumeHoBaHue cneumnanbLHOCTM:
30.05.02 MeguumHckasa buodunaunka
2. Cneunanusaums:
3. KBanudumkauusa BbinyckHuka: Bpay-6noduank
4. ®opma ob6y4eHus: oyHas
5. Kachegpa, oTBevarowan 3a peanmsaumio AMCUUNINHbI: O1OPU3NKN N BNOTEXHONOMMN

6. CoctaButenu nporpammbl. balwapuHa Onbra BnagummnpoBHa, kaHanaat 6ruonornyeckmx
HayK, JOLIEHT,

HakesacuHa MapuHa AnekcaHapoBHa, OKTOp Ouon. Hayk, Aou,.

7. PekomeHpgoBaHa: HMC meaunko-6rnonormnyeckoro cakynoteTa, npotokosn Ne 4 ot 29.05.2023

8. YuebGHbIn roa: 2028/2029 CemecTp(bl)/TpumecTp(bl): B



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI
Llensimu oceoeHusi y4ebHOU OucyurniuHbl 671510 MCs.:

- OCBOEHMWE CTydeHTaMy COBPEMEHHbIX NPEACTaBMNEHUA O CTPYKTYPHOW oOpraHvsauum
KNETOYHbIX KOMMOHEHTOB U MexaHu3max MX (QyHKLMOHMPOBAHWS B HOpMe, Mpu BO3OEWCTBUU
PU3UKO-XMMUYECKMX  (DAKTOPOB U  pasBUTUM  NATONIOTMYECKUX COCTOSIHUIA  OpraHvMama,
dopmMupoBaHMe  cnocobHOCTM  ycTaHaBnMBaTb  MPUYMHHO-CNEACTBEHHble  CBA3M B
PYHKLMOHNPOBAHMMN PETYTATOPHbLIX CTPYKTYP KNETKM,

- obecneynTb Hanmume y CTyaeHTa NoHUMaHWs NpUMeHeHNst Bronanyecknx n puanko-
XMMUYECKUX TEXHOMNOIMI B 30paBOOXPaHEHUN,

- ccopmupoBaTb CMOCOOHOCTb BbIABNATL Npobrembl B cdepe Ouodmsnyecknx u
PU3NKO-XMMNYECKNX TEXHOMNOMN B 34PaBOOXPaHEHUN

3adayu y4yebHoU OuCyUMIUHbI:

- U3y4nTb Krnaccugukaumo, coctas, CTPYKTYPY, PU3UKO-XUMUYECKME CBOWMCTBA, PyHKLIUM
KOMMOHEHTOB MeMbpaH, 0COBEHHOCTU X MEXMONEKYIAPHBLIX B3aUMOAENCTBUN;

- Nony4YeHne NPaKTUYECKMX HaBbIKOB paboTbl, Gonee MONHOEe OCBOEHWE CTyAeHTaMu
O6uomanyeckx MeTo4oB aHanm3a; MeTodoB UccreaoBaHNs MeMbpaH; MeToaoB MosyyYeHus n
HanpaeneHns NCMONb30BaHNS! UCKYCCTBEHHbIX MEMOpPaH;

- U3yyeHne MexaHM3MOB TpPaHCMopTa BeLeCTB U MOHOB Yyepe3 MeMmbpaHbl, CTPYKTYPHO-
PYHKUMOHANBbHON OpraHM3aumm MNepeHOCYMKoB, KaHanoB, TpaHcnopTHbix AT®da3s; pornb
buomembpaH B npoueccax nepegayn WHGOpPMaUMM B KIETKY, B OCYLLEeCTBIEHUU U
perynupoBaHun mMeTabonmnyecknx npoueccoB B KreTKe, B MEXKIIETOYHbIX B3aUMOAENCTBUSX;
cnocobbl Mogndurkaumm membpas;

- MOHMMaHWe CyLHOCTM romMeocTasa, MnyTen nepefayn curHana B KNeTKy W ero
npeobpasoBaHUsl; MOMEKYMNSPHO-KNETOYHbIX MEXaHU3MOB perynaumm  OuMOXMMUYECKUX U
Brom3nyecknx NPoLLECCOB B KIeTke

- pacwucpoBka NEPBUYHBLIX MOJSEKYNSIPHLIX MNPOLIECCOB, feXawux B OCHOBE
bYHKUMOHMPOBAHMS KNETKM B HOPME M NpY NaTonornm, MexaHM3mMoB pasBUTMS NATONOMMYECKUX
COCTOSIHMA OpraHvMama YenoBeka, CBSI3aHHbIX C HapylleHMeM CTPYKTYpbl U YHKUMIA
MeMBpaHHbIX KOMMOHEHTOB

- CMNOCOBHOCTb pewaTb onpeaerieHHble nccrnegoBaTtesribCKMe 3agadi.

10. MecTo yye6HOM ancumnnumHbl B cTpykType OOIT:

AncumnnuHa oTHocuTes K 61oky 6a3oBbix gucumnnuH (moaynen) (b.1), yacTb,
dhopmmpyemas y4acTHkamm obpasoBaTenbHbix oTHoweHun (6.1.B.). JaHHasa gucumnnmHa
aBnseTca npegwecteytowen 6noky 2 (Mpaktukn) n 6noky 3 (FocygapcTBeHHas ntorosasi
aTTecTaums) nporpaMmmei.

11. MnaHupyemMblie pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHE/MOAYNIO (3HAHUS, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yfibTaTaMuM OCBOEHUs o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koa(bl) NugukaTop(bl) lMnaHnpyemble pesynbTatbl 0Oy4eHns
KOMMEeTEHLMU
MK-3 CnocobeH MK-2.3. | OnpegensieT HoBble | 3HaTb:  COBPEMEHHble  MpPeACTaBneHust O
npoBoOAMUTb obnactu CTPYKTYPHOMN OpraHmsaLmm KOMMOHEHTOB KNeTKM
Hay4Hble nccneaoBaHus un N MexaHn3Max ux yHKUUOHUPOBAHUSA B HOpMe,
uccrneoBaHus B npobnemsl B cchepe | npu BO3ENCTBUU PUINKO-XMMNYECKUX
obnactu pa3paboTku aKkTopoB 1 pas3BuUTMM psiia NaTonorMyecKkmux
MeaULMHbI U Brodnanyeckux un COCTOSIHMIN opraHuMama
Buronorum PU3NKO-XMMUYECKUX
TEXHOMNOIMIN B YMeTb: Ucnonb3oBaTb TEOPETUYECKME 3HAHWS B




34paBOOXpaHeHUM

obnactm 6uocmsmkn  knetkm B Byaywen
npoeccnoHanbHOn OeaTenbHOCTHN, CBA3AHHON C
nccrnegoBaHUEM  CTPYKTYPHO-YHKLMOHAIBHOIO
COCTOSIHUA MeMOpaH M ApYyrux KOMMOHEHTOB
KINeTOK.

BnageTtb: HaBblkamMu uMcCCnegoBaHWUs KNETOK C
noMowblo  NyopecLEeHTHOro  MMKpocKona,
CKaHUpYHOLLEero  9MeKTPOHHOro  MUKpOCKona,
BblAENEHNS PasfuYHbIX KMETOK W KNETOYHbIX
KOMMOHEHTOB, WCCMEeOOBaHUSA WX CTPYKTYPHO-
(PYHKLUMOHANbHOrO COCTOSHMS B HOpPME U B
yCINOBUSIX OencTBust PU3NKO-XMMUYECKMX
¢hakTopoB..

12. O6beM aMcuunnuHbI B 3a4eTHbIX eagnHuuax/yac — 3/ 108.

CDopma npome)KyTquoﬁ aTtTecTauummn — 3avet

13. TpyaoemkocTb No Buaam y4ebHou paboTbl

TpygoemkocTb
Bug yyebHow paboTbl Bcero Mo cemecTpam
Ne cemecTpa Ne cemecTpa
AyOVUTOpHbIE 3aHATUSA 40 40
nekuunu 16 16
npakTuyeckme - -
B TOM yucne: nabopartopHhble 16 16
rpynnosble 8 8
KOHCynbTaumuu
CamocTosiTensHas paborta 68 68
B TOM Ymncrie: KypcoBas pabora (NpoekT)
dopma NpomMexyTo4HOM aTTecTaumm
(3k3ameH — 4ac.)
UToro: 108 108

13.1. CogepxaHne gUCUUNIINHLI

Ne n/n

HanmeHoBaHue pasgena
OUCUUNITINHBI

CogaepxaHve pasgena AUCUUNIUHBI

Peanunsauus
pasgena
ONCUUNIUHBI C
NOMOLLLbIO
OHMawnH-Kypca,
JYMK*

1. Nekuun
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BeeneHne B 6uounsmky
MeMOpPaHHbIX N KINEeTOYHbIX
npoLeccos

CTpyKTYypHO-
hyHKLMOHanbHas
OopraHmn3aumst KOMMNOHEHTOB
BrnomembpaH

Brodmanka KneTkn — BaxxHenwmnin pasgen onouasmnku.
Brnodmanka membpaH Kak KntoveBon pasgen
H6uropmankm kneTku. MNepcnekTMBHbIE HAaNpaBeHNs
Brodusnkm knetkn. Metoabl nccneaoBaHUA MemopaH:
onoxummyeckme, bBnousnyeckne, pusnonormyeckme,
reHeTnyeckne, UMmyHonormdeckmne. buoguanyeckme
MeToAbl UCCneaoBaHUA MemMOpaH: AUdpaKLMOHHbIE
(peHTreHoBcKkasn audpakums, oudpakums HENTPOHOB);
pe30HaHCHbIE (S4EePHbIV MarHUTHBIN Pe30HaHCc,
3MNEKTPOHHbIV NapaMarHUTHbIA PE30HAHC); ONTUYEeCKne
(abcopbunoHHas cnekTpockonus, donyopecueHuns n
MeTo hnyopecLeHTHbIX 30HO0B, AUCnepcust
ONTUYECKOro BpaLLeHWs, KpYroBom ANXponsm,
nHdpakpacHasi cnekTpooToMeTpUs);
anddepeHymnansHas ckaHupyoLas
MUWKPOKaNoOpMMEeTpUsl; MeTo pagnoakTMBHbBIX METOK;
MeTOoA MOAENMpPoBaHNs MemobpaH.

Knaccudwmkauwms, coctas, CTPYKTYpa, U OyHKUUM
MembpaHHbIX Nnuaos. OCOBEHHOCTM NUNMAHOTO
coctaBa MeMBpaH KreTok MpoKapuoT, 3yKapuoT U
BUPYCOB.

dazoBble  nepexodbl  MNUAOB B MeMbpaHe.
JINoTponHbIN 1M TEPMOTPONHLIA  Me3oMopn3m
nnugoB  6uomembpaH.  KuHKM,  MexaHusMm  ux
obpasoBaHudA. CTpykTypHass acMMMeTpuUs NUNUOOB.
CeaA3b Mexay as3oBbIM COCTOSSHUEM NUMUMOAOB W
dyHKumen wmembpaH. Knaccudmkaums, CTpykTypa,
dYHKUMM 1M nokanusaums MembpaHHbix  Genkos.
CTpyKTYypHO-(pyHKUMOHaNbHas opraHusauusi
MeMBpaHHOrO  Kapkaca 3pUTPOLMTapHOW  KMETKW.
Xapakrepuctmka OCHOBHbIX OernkoB 3apuTpouMTapHON
MemOpaHbl: CrnekTpuHa, akTuHa, ©Oernka mnonocbl 3,
rMUKOGOPUHOB M Ap. XapakTepucTuka YrreBOAHbIX
KOMNOHeHTOB OuomembpaH. CTpykTypa u yHKUMK
nnasMaTu4ecknx membpaH Ha npuMepe membpaH
aputpountoB.  OCOBEHHOCTM  MEXMOMNEKYNAPHbIX
B3auUMOAENCTBUA B MembpaHax. ®Punsmyeckme OCHOBBI
BHYTPUMEMBPaHHbIX B3anMOencTBUN. INnnna-
nunuaHble, Genok-nunuaHble U Oenok-6enkoBble
B3aMMOJeNcTBMs B  MembpaHax, WX ponb B
yHKUMOHMpPOBaHUN  BuomembpaH. [loHATne 06
@HHYMAPHbIX NUnuaax.

1.2

MembpaHHbI TpaHcnopT

OOwass xapakTepucTMka MpOLECCOB TpaHcnopTa
BELLECTB u4epe3 MemOpaHy. [Bwxyline cunbl K
MeXaH13Mbl MembpaHHOro TpaHcnopTa.
TepmoguHamMnyeckne  ypaBHEHUSI U KpUTepuu
NMpoLIeCCOB MACCMBHOTO W aKTMBHOIO TpaHcropTa.
[MaccuBHbIM ~ TpaHCNOPT  BeLLECTB. [MaccuBHbIN
TpaHcnopT NOHOB. YpaBHeHus anddysuu,
NPOHMLLAEMOCTH, KOHCTaHTa NPOHMLL@EMOCT!.
MHAYUMPOBaHHbIN  MOHHBIA  TpaHcnopT. [loaBMxHbIE
nepeHoCHUKN (noHoOpHI). VMcnonb3oBaHue
NMOHOOPOB B UCCMNELOBaHMAX MeMOpaH 1 MeouuuHE.
VIOHHBIN TpaHCMOPT 4epe3 CcernekTUBHbIE KaHarbl.
Knaccudpukaums  nOHHbIX  kaHanoB. CTpPyKTYpHO-
PYHKUMOHANbHasa OpraHm3aumMsi MOHHbLIX  KaHanoB
mMeMOpaH (noTeHuunansaBncumble KanueBble,
HaTpueBble, KanbuMeBble KaHanbl). [uckpeTHoe
OonucaHWe TpaHCMopTa 4Yepe3 WOHHble KaHanbl.
AKTMBHbIA  TpaHcnopT. [lepBUYHO- U BTOPUYHO-
aKTMBHbIN TpaHcnopT. CTpykTypa, YHKLUMOHAmMbHbIE U
dpusnko-xmmmyeckne ceonctea Na, K- AT®asbl u Ca —
ATdasbl. MonekynsipHble OCHOBbI OYHKLNOHUPOBAHUSA




cUCTEM BTOPWYHO-aKTMBHOTO TpaHcnopTta. [lepeHoc
yepes MemBpaHy MakpoMOSEeKyn 1 YacTul: 3K30UMTO3
1 SHOOLMTOS.

13

Mpobnemsbl nepegauu
WHpopMaLnm B KNETKy
Pornb membpaH B
MEXKNETOYHbIX
B3aMMOJENCTBUAX

OOwass  xapakTepucTMka MpoOLECCOB  nepedayu
WHpopmaumm B knetke. [loHATME O NEPBUYHBIX W
BTOPUYHbIX MecceHapKepax. Knaccundpumkauums,
0COBEHHOCTU CTPYKTYPHO-(PYHKLMOHANLHON
opraHmsaumm  MembpaHHblXx  6enkoB-peLenTopos.
MembpaHHble peuenTopbl: accoummpoBaHHble ¢ G-
benkamn, C (epMeHTaTUBHOM aKTUBHOCTbIO WU
peuenTopbl — WOHHblE KaHanbl. BHyTpukneTouyHble
peLenTopsbl.

BHyTpuKNeTouHble curHanbHble nNyTU. BTopuyHble
MecceHOXepbl. XapaKTepucTvka ageHunaTumKnasHoro
nyTM nepefayn curHana B KMeTKy. XapakTepucTuka
hOCONHO3NTUAHOrO MNyTM nepegadvM CcurHana B
knetky. Ponb aktuBHbiXx dopm  kucnopoga B
npotieccax CUrHanbHon TpaHcayKuun. Mytn
HerporymopanbHOW perynaumm dyHKLUN KNeToK.
OcHoOBHblE POPMbI MEXKNETOYHbIX B3aUMOLENCTBUN.
Ponb komnoHeHTOB OvomembGpaH B OCYyLLECTBREHWUU
MEXKIMETOYHbIX B3aumonencTBui. [pukpenuTensHble,
3anvpanLme U KOMMYHUKALMOHHbBIE KOHTaKTbl MeXay
knetkamu. AgreamBHble 6enku mMembpaH: WHTErpuHbl,
KafrepvHbl, CENEKTUHbI, UMMYHOTTO0YINHBI.

14

YpoBHHU perynsiumm
KNeTo4HOro oTBeTa.
Cnocobbl perynsauum
aKTMBHOCTUN (bepMEHTOB.
Perynsaums KonmyecTBa
depmeHTa B KNeTke nytem
N3MEHEHNs1 CKOPOCTU €ro
CUHTEe3a u pacnaja.

Annoctepuyecknii MexaHu3Mm perynsummM akTUBHOCTU
hepMEHTOB. Mogenu annocTepuyecknx
B3aMMOAENCTBUN. M3ocTepunyeckas perynauus.
ALCOPOLIMOHHBIN  MEXaHU3M PerynsiumMm axkTMBHOCTM
depmeHTOB. Accoumauus U auccoumauunsa 6enkoB kak
cnocob perynauum KX (PyHKUMOHAaNbHbIX CBOWCTB.
KoBaneHTHad wmoaudukauns GenkoB B  KheTKe.
Kackagpl depMeHTaTUBHbLIX  peakuun " nx
dusnonoruyeckas porb

KoctutytmBHble 1 uHOyuubenoHble  )EepMEHTHI.
Perynsaums OunocuHTe3a OenkoB. O6wue 7]
crneuumdpuyeckme TPaHCKPUMNLNOHHbIE dakTopbl.
MpoueccuHr PHK. CrtabunbHocts MPHK. Perynauus
TpaHcnauMuM (No3uTMBHAas, HeraTUBHasi M ToTanbHas
perynsiuus). CopTupoBka 6enkoB B kneTke. Perynauus
pacnaga 6enkoB B KIETKeE.

15

MeauumnHcKMe acnekThbl
BUOMDU3NKM KNETKU

Cnoco6bl MmoagndmrKaLumMm NpUpoaHbLIX N UCKYCCTBEHHBIX
MeMObpaH. CsoboaHopaaukanbHoe nepokcuaHoe
OKUCIeHne nuMnuaoB MembpaH B HopMe U npwu
naTtonornyecknx  npoueccax. AKTUBHble  DOPMBbI
KMcnopoga, MexaHuam wux obpas3oBaHus, CBOWMCTBA,
nyTu yTUnmsaumm, porb B perynmpoBaHum
mMeTabonuyecknx npoLieccoB B Ounocuctemax.
AHTUOKCMAAHTBI, WX Kraccudukaums, nokanusayus,
CBOWCTBA, MexaHu3Mbl Ouonornyeckoro [OencTBuS.
lNoHATNE 0 NpooKCMAAHTaX U OKUCNIUTENBHOM CTpecce.

Pepokc-perynsuma — ogvH M3 MeXaHM3MOB
perynmpoBaHusi MeTabonmyeckmx NpoLIeCCoB.
MaTonoruu opraHuama 4eroBeKa, CBf3aHHble C
NHTeHcUMKaLmen cB0OGOAHO-paanKanbHbIX

npoueccoB. KneTtouyHas rmbenb. AnonTto3. Hekpos.
AyTtodparnsa. Ponb KOMNOHEHTOB 6GuomembpaH B
peanusaumm npoLieccos KneTo4Hown rmbenw.
MaTonmornm opraHuM3ma 4enoseka, CBfA3aHHblE C
ycuneHvem un ocrnabneHneMm npoLeccoB KeTOYHON
rmbenu. Perynauusa npoueccoB KneTovyHon runbenu.
VIMMyHOMaTomnormm,  CBsi3aHHble C  HapyLueHWeMm
CTPYKTYPHbI U YHKUMA  Yenoseka. [laTonoruu
YeroBeKa, CBsi3aHHble C  HapyLIEHUSMW WMOHHOro




romeocTasa KNeToK " (bYHKLMOHMPOBaHWS
MeMOpPaHHbIX TPAHCMOPTHLIX CUCTEM.

2. MpakTuyeckune 3aHATUA

He npegycmoTpeHbl

3. llabopaTopHble 3aHATUA

3.1 BeepneHne B 6Gnodpusmky MeToabl nccnegoBaHus BGuomembpaH:
MeMOpaHHbIX U KNeTOYHbIX | Broxumudeckme,  buoduandeckme, reHeTu4eckue,
npoLeccos dusnonornyeckue, MmMyHonormyeckmne. BolgeneHme u
CTpyKTypHO- pasgeneHne buomembpaH. iaeHTndukaums memopaH.
PyHKUMOHaNbHas BbligeneHne membpaH aputpoumtoB. Ontuyeckue
opraHusaumsi KOMMOHEHTOB | MeToAbl  uccrnegoBaHus  MeMbpaH.  OneKTPOHHO-
6ruomembpaH MUKPOCKOMUYeckne MeToAbl UccrefoBaHnss memopaH.

MpoToyHas uwutodbriyopumeTpus B UCCrefoBaHUU
6uomembpaH. PnyopecueHTHass MUKPOCKOMNWS B
nccrnegoBaHum MemopaH.
CTpyKTYypHO-(hbyHKUMOHANbHAsA opraHusauus MemopaH
KneTokK KpOBMU. WccneposaHue CTPYKTYPHOro
COCTOSIHUSI  SPUTPOLMTAPHbIX M nuMdounTapHbIX
MeMOpaH ¢ NoMOoLb0 (bryopeCUEHTHbIX 30HO0B.

3.2 MembpaHHbI TpaHcnopT -

3.3 Mpobnemsbl nepegayn | CurHanTpaHCAyKTOPHbIE CUCTEMBI KNeTKu.
nHdOpMaLMKN B KNETKY PeuenTopbl. BropuyHbie MeCCeHXepbl.
Ponb MembpaH B | OnpegeneHve ypoBHA WMOHOB KanbLUWs B KreTkax B
MEXKINETOYHbIX HOpME W nocne BO3AENCTBUS (PUNKO-XUMUYECKNX
B3aUMOOENCTBUSX hakTopoB.

OnpegeneHne ypoBHSA PeLIENTOPOB Ha MOBEPXHOCTU
nuMmdounTapHelx MembpaH B HOpMe UK nocne
BO34ENCTBUSA PU3NKO-XMMUYECKUX areHTOB.

3.4 YpoBHU perynauuun | WccnegoBaHue YpOBHSA KaTanuMTUYECKOW aKTUMBHOCTU
KNeToYHoro oTBeTa. | nakTataerngporeHasbl UM CyKUMHaTAermgporeHasbl
Cnoco6bl perynauuun | nMMgoLnToB nocrne Bo3aencTens U3nKo-XMMmn4eckmnx
aKTUBHOCTU PEPMEHTOB. areHToB.

Perynauusa konuyectsa MccnegoBaHne  KMHETUYECKMX CBOMWCTB  HEKOTOPbIX
depmeHTa B KNeTke nytem KNETOYHbIX (EPMEHTOB B YCMNOBUAX pPasfnMYHOro
N3MEHEHNSI CKOPOCTU ero MUKPOOKPYXEHMS

CMHTe3a u pacnaga.

35 MeguunHckue acnektbl | WccnegosaHue WHTEHCUBHOCTU cBobogHo-

OMOU3NKM KNETKM pagukanbHbIX npoLieccos Ha NMOBEPXHOCTU
3PUTPOLUTAPHBIX U NUMAOUMTAPHbBIX  KNETOK.
WccneposaHue aHTupagukansHon aKTUBHOCTM
nekapcTBEHHbIX npenaparos. WccnepoBaHue
CTPYKTYPHO-(PYHKLIMOHATbHbIX MoAanduKaLnin
3PUTPOLIUTaAPHBIX mMemb6paH B NpUCYTCTBUU

JIeKapCTBEHHbLIX NpenapaToB.

13.2. Tembl (pasgenbl) AUCUMNIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHne

Bugbl 3aHaTUI (KONIM4ECTBO YacoB)

Tembl (pasgena)

Nekuunn
ONCUMNNUHbI

MpakTnyeckne

JTaBopaTopHble

pynnosble
KOHCynbTaumm

CamocTosiTenbHas
paboTta

Bcero

1.1

BBegeHue B
61omnanky
MeMOpaHHbIX U
KNETOYHbIX
NpoLEeCcCcoB. 4
CTpyKTYypHO-
dyHKUMOHanNbHas
opraHmsaums
KOMMOHEHTOB
bromembpaH

16

28

1.2

MembGpaHHbI 2
TpaHcnopT

11




1.3 Mpobnemsl
nepegauu
WHopMauumn B
KNeTKy. Ponb
mMemMbpaH B
MEXKNETOYHbIX
B3aMMOJENCTBMS
X

1.4 YpoBHu
perynsiumm
KNeTO4YHOro
otBeTa. Cnocobbl
perynsiimm
aKTMBHOCTM
epMEHTOB.
Perynsaums 4 - - 2 18 24
Konu4yecTBa
dhepmeHTa B
KrneTke nytem
N3MeHeHus
CKOpPOCTU ero
CUHTe3a "
pacnaga.

1.5 | MeaunumHckue
acnekTbl -
Brodunsnkm
KNeTKn

NToro: 16 - 16 8 68 108

14. MeTogM4yeckue yKkasaHus Ansi 00y4aroLWwmxcs N0 0OCBOEHUIO AUCLMUMIINHDI:

MHdopmauma no  yyebHom  gucumnnumHe  «buodmamka  knetkm»  (OCHOBHas
obpasoBaTtenbHas nporpamMmma BbicLero obpasoBaHusa No Hanpaenenuto nogrotoskn 30.05.02
MeguumHckas ©uodumsnka, y4yebHbii nnaH, pabodas nporpamMmma AUCUMNNNHBI «Brnodumsnka
KneTkn», oHObl OLEHOYHbIX CPEACTB, OCHOBHASA U AOMNOMHUTENbHAA nuTepaTypa) pasmeLleHbl
Ha obpa3oBaTenbHOM nopTane «ANeKTPOoHHbIN yHMBepcnTeT BIY» (https://edu.vsu.ru).

N3yyeHne pucumnnmuel «O6waa u meguumHckas ©uodmsmnka» npegycmaTpuBaeT
YTeHne nekumn, NpoeeaeHne NabopaTopHbIX 3aHATUIN, CAMOCTOATENBbHY0 paboTy CTY4EHTOB.

OcBoeHve cogepxaHus  OUCUMMNAWHBI  OCYLLECTBISIETCA C  UCMNONb30BaHWEM
ANCTaHUMOHHbIX obpasoBatenbHbix TexHonormi (JOT) — 3nekTpOHHbIX Y4eBHbIX KypcoB
"Brnodgmsmka" n «MeagnumHckas Brodmsmkar, pacnosioXeHHbIX N0  agpecam:
https://edu.vsu.ru/course/view.php?id=9694 wn https://edu.vsu.ru/course/view.php?id=6715 Ha
nopTane «ANeKTPOHHbIN yHBepcuteT BIY». MNepen Havyanom y4ebHbIX 3aHATUI oby4varomnmncs
OOJDKEH:

1. TlpoBepuTb Hamnuune pJoctyna K Kypcy. B cnyyae BbisiBneHusi npobnem
CBOEBPEMEHHO 06paTUTLCS K NpenoaaBaTento Unm B CNyX0y TEXHNYECKOW NOLAAEPXKKM.

2. N3yunTb nHTEpPENC Kypca, 3HaTb cnocobbl B3anMOAEeNCTBUS C npenogasaTtenieM B
pamkax QYK: cooblieHne Ha dopyme, OoTrnpaBka JIMYHOro coobLeHuns, YarT.

3. O3HakoMUTBbCA C Lenb M 3agadamu OUCUMMAMHBLI, NepevyHeM OopPMUPYEMbIX
KOMNeTeHUMA 1 pe3ynbTaToB 0By4eHusi, NporpammMon AMCUUNIUHBI, KaneHAapHbIM MNIaHoM,
TPaeKTopuen OCBOEHUA  OUCUMMAWHBI, KOMMSIEKCOM BoOnpocoB UM TpeboBaHunm ansa
NPOMEXYTOYHOW aTTecTaunmn.

4. O3HaKOMUTbCH C MNepeyYHeM OCHOBHOW W OOMNOSHUTENbHOW NUTepaTtypbl, a Takke
CMNCKOM  3MIEKTPOHHbIX OOpasoBaTenbHbIX PecypcoB, HeobxoauMbiX Afs  OCBOEHUS
ancumnnuHbl. MonyynTb AOCTYN K 9MNEKTPOHHbIM OGUOAMOTEYHBIM CUCTEMaM, Ha KoTopble
odopmneHa nognucka Pro0yY BO «Bl'Y».

CamocTtosTenbHas pabota CTyQeHTOB  OCYLLECTBMSIETCA C  MCMOfb30BaHUEM
pPeKoMeHAOBaAHHbIX Y4eOHMKOB M Yy4yebHbIX nocobuin B xode MOAroTOBKM K nabopaTopHbIM
3aHATUAM. CTydeHTbl 3HAaKOMSTCH C TEOPETMYECKMM MaTepuanom B MnpoLecce NEKUUOHHOro



Kypca, CaMOCTOATeNnbHO npopabatbiBaloT W yCBaMBAKT TEOpPETMYECKMe 3HaHuA C
NCNosfib30BaHMEM peEKOMeHAyeMon y4yebHOW nuTepaTypbl U y4ebHO-MeToaMYEecKUX nocobuin,
COrnacHo ykasaHHoMmy crmcky (n.15).

Ha nabopaTopHbIX 3aHATUAX CTYAEeHTbl IMOO MHAMBKMAYanbHO, NMBO B cocTaBe mManou
rpynnbl  BbINOMHAT y4ebHO-uccnepoBatenbckyto paboTy. B xoge nabopatopHbix pabot
CTyAEHTbl NpnobpeTatoT HaBblkM 0bpaLLeHnst ¢ Buonornyecknmmn obbekTammn ans onpeneneHns
MxX OMOUINYECKNX  XaPaKTEPUCTUK, YMEHWe Oonpedenatb 9TU  XapaKTEPUCTUKM U
aHanuanpoBaTb MOflydeHHble pesynbTaTbl. B KoHUe nabopaTopHOro 3aHATUS pesynbTaTbl U
mMaTepuanbl y4ebHo-uccregoBaTenbckon paboTbl OOoKNagblBalOTCA npenogasaTento, npu
HeobxogumocTn obcyxgatTca B rpynne (otyeT o nabopaTtopHOM 3aHAaTUM). B cnyyasx
nponycka nabopaTopHOro 3aHATUA N0  KakuM-nmbo npuymMHam CTyaeHT obs3aH  ero
CaMOCTOATENBHO BbIMOMHUTL MOA KOHTPONeM npenojaBaTens BO BpeMs WHAMBUAYalbHbIX
KOHCYnbTauUun.

Mepen Hayanom y4yebHbIX 3aHATUIN 0BYYaOLLMNCA OOIMKEH:

1. O3HakOMUTbCA C LEenbi W 3agadaMv AUCUUMNIIUHBI, NepeyHeM opMUpyeMbIX
KOMMNeTeHUM U pesynbTaToB OBy4eHus, NporpamMmmMon OUCUUNANHBI, KaneHO4apHbIM MNfiaHoM,
TPaeKTopMen OCBOEHUSA  OUCUMMAWHBI, KOMMSEKCOM BONpocoB UM TpeboBaHun ans
NPOMEXYTOYHOW aTTecTaunn.

2. O3HaKOMUTBCA C MEpeYHEM OCHOBHOW M AOMOMHUTENbHOM NnuTepaTypbl, a Takke
CMMCKOM  3NEKTPOHHbIX obpasoBaTernbHbIX PEecypcoB, HeobXxoAuUMbIX [Afsi  OCBOEHUSA
ANCLMNIINHBI.

3. lonyunte [OCTYyNn K 3NEKTPOHHbIM OMBNMOTEYHBIM CUCTEMaM, Ha KoTopble
odopmneHa nognucka ProOyY BO «Bl'Y».

Tekywas arttectauma obecnevvBaeT nNPOBEPKY OCBOEHUA Yy4ebHOro wmaTepuana,
npuobpeTeHnst 3HaHWA, YMEHWA W HaBbIKOB B MpoLecce ayguTOpPHOM M CaMOCTOATENbHOM
paboTbl CTyaeHToB, hopmupoBaHus npodeccmoHanbHbix komneteHuun (MK-3.3). Tekywas
aTTectauus no gucumnnmHe «bnodmsmka kneTkn» NpoBoaUTCS B BUAE NUCbMEHHOrO 3adaHus
Mo NEeKLMOHHOMY KYpCy M BKNtOYaeT B cebs perynsipHble OTYeTbl CTYAEHTOB MO nabopaTopHbIM
paboTtam. Npn NOAroTOBKE K OTYETaM CTYAEHTbl U3Yy4aloT U KOHCMNEKTUPYIOT pPEKoOMEHAYeMYH
npenogaesatenem yy4ebHyr nutepaTypy, CamMOCTOATESNbHO OCBaMBAKT MOHATUMHBLIA annapar.
[MnaHnpoBaHMe W opraHuMsauusi NPOBEPKM B XO4e TeKylMX aTTectaumin 3HaHWW, YMEHUU W
HaBbIKOB OCYLLECTBNSIETCA B COOTBETCTBUM C cCoAepXaHuem paboyen nporpammbl U
KaneHgapHO-TEMaTUYeCKUM MNIaHOM C MpUMEHeHneM (PoHAa OLEHOYHbIX CpeacTB. Tekyuias
aTTecTauua siBnsieTca obsi3aTenbHON, ee pesyrnbTaTbl OLeHMBaloTCA B 6annbHOM cucteme 1 no
peLueHunto kadeapbl MOryT BbITb YY4TEHbI MPY NPOMEXYTOYHOM aTTecTaumm oby4varoLmxcs.

dopMOri NPOMEXYTOYHOW aTTecTaumm 3HaHWA, YMEHUM W HaBblkoB OOy4aroLmxcs
ABNSETCA 3a4er.

15. lNepeyeHb OCHOBHOW W [AONOJNIHUTENbLHOMW §nUTEpaTypbl, PECYpPCOB WHTEPHET,
HeOGXOAMMbIX Ansa oCBOeHUA AoNcumnniinHbli

a) OCHOBHas nuteparypa:

Ne
n/n

1

MNCcTOYHUK

Buoxumus / nod ped. E. C. CesepuHa .— Mocksa : TOOTAP-Medua, 2014 .— .— ISBN ISBN 978-5-
9704-2786-6 .— <URL:http://www.studmedlib.ru/book/ISBN9785970427866.htm| >

Qusuka u buogbusuka [BnekmpoHHbIl pecypc] : yuebHuk / B. ®. AHmoHos, E. K. Kosnosa, A. M.

2 YepHbiw. - 2-e u3d., ucnp. u oon. - M. : TOOTAP-Medua, 2015. - 36C "KoHcynbmaHm cmydeHma". -
URL :http://www.studentlibrary.ru/book/ISBN9785970435267.html

0) gononHUTenbHasa nuTeparypa:

Ne n/n UemoyHuk
Apmioxoe B.I". buonozudeckue membpaHbl: cmpyKkmypHas opeaHu3sayusi, pyHKyuuU, Modugbukayus
3 pUIUKO-XUMUYECKUMU a2eHmamu ; y4eb. nocobue. / B.I. Apmroxos, M.A. HakeacuHa. — BopoHex:

U338-80 BopoHex. 2oc. yH-ma, 2000. — 296 c.

Apmioxoe B.I". buoghusuka: yuebHuk dnsi BY3oe / nod ped B.I. Apmioxosa. - M. : Akademuyeckuli
npoekm, 2009. - 294 c..

Apmioxoe B.I". MonekynspHas buogu3uka: MexaHu3Mbl MPOMeKaHus U peaynsayuu



http://www.studmedlib.ru/book/ISBN9785970427866.html%0A
http://www.studentlibrary.ru/book/ISBN9785970435267.html

8HYMpUKNemMOoYHbIX ripoyeccos : y4eb. nocobue / B.I. Apmioxos, O.B. bawapuHa ; BopoHex. aoc. yH-
m .— BopoHex : 130-e0 BopoHex. eoc. yH-ma, 2012 .— 219 c.
Mywkambapoe H.H. MonekynsapHas 6uonoaus : yuyeb. nocobue / H.H. Mywkambapos, C.J1. KysHeyos.

6 — M. : OO0 «MeduyuHckoe uHgopmauuoHHoe azeHmcmeoy, 2003. — 544 c.
®yHdameHmMarnbHas U KIuHU4Yeckas guauonoaus : y4ebHuk dns cmyd. ebicw. Med. y4eb. 3asedeHuli
7 u buorn. ¢hak. yH-mos, obyd. no cneyuansHocmu "®usuosioaus”/ nod ped.: A.I'. KamkuHa, A.A.

KameHckozo; nep. ¢ aHen.: M.A. Kamexckou [u Op.]; nep. ¢ Hem.: E.H. baH3sentoka [u Op.] . — M. :
Academia, 2004 .— 1072 c.

B) MH(hopMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouumansbHble pecypcbl MUHTEPHET):
Ne n/n UemoyHuK
1 AnekmpoHHas 6ubnuomeka BY3a. Pexum docmyna: http.// www.lib.vsu.ru
2 OEC "KoHcynbmaHm cmydeHma” : https://www.studentlibrary.ru
3 OEC «MN3damenbcmea «JlaHby. - URL http://www.e.lanbook.com
4 Tekcmoeasi 6asa OaHHbIX MeOUUUHCKUX U 6uonoaudeckux nybnukayull Ha aHerulicKoM S3blKe
HauuoranbHol meduyuHckol 6ubnuomeku CLUA - URL http://www.nchi.nlm.nih.gov/pubmed

16. MNMepeyeHb y4eOHO-MeTOaNYECKOrO ob6ecnevyeHns ANs CaMOCTOATENbHOU paboThl

Ne n/n McToYHUMK
Apmioxos B.I". buonoau4yeckue membpaHbl: cmpyKmypHasi opeaHusauusi, hyHKuuUU, Modugbukauusi
1 puU3UKO-XUMUYECKUMU a2eHmamu : y4eb. nocobue. / B.I. Apmioxos, M.A. HakeacuHa. — BopoHex: N30-

80 BopoHex. eoc. yH-ma, 2000. — 296 c.

Apmioxos B.I". MonekynspHas buogusuka: MexaHU3Mbl MPOMeKaHusi U peaynsayuu 6HympuKIemoYHbIX
2 npoueccos : y4eb. nocobue / B.I". Apmioxos, O.B. bawapuHa ; BopoHex. 2oc. yH-m .— Boporex : U30-
80 BopoHrex. eoc. yH-ma, 2012 .— 219 c.

Apmioxos B.I". CmpyKkmypHO-byHKUUOHarnbHOe COCMOosiHUe buoMemMbpaH U MEXKIemOoYHbIe
3 g83aumoldetlicmeus : y4eb. nocobue / B.I. Apmroxos, M.A. HakeacuHa. — Bopoxex : UL BI'Y, 2008. —
156 c.

lpakmukym no buogbusuke / [B.I. Apmioxos u 0p.] ; BopoHex. 2oc. yH-m ; [nod obw. ped. B.T.
Apmioxosa] .— BopoHex : M3damenbckuti dom BI'Y, 2016 .— 313 c.

17. OO6pa3oBaTesfibHble TEXHONOrNMU, MUCNONb3yeMble Npu peanusauum y4eOHOU
AUCLUUNSINHBI, BKIOYas OUCTaHLUMOHHble oOpa3oBatenbHble TexHonoruu (AOOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe O0Gy4YeHue):

Mpwn peanusauuym AOUCUUNNMHBI UCMOMb3YOTCA 3NEMEHTbI 3NIEKTPOHHOIO 06y4eHus,
AVNCTaHUMOHHbIE 06pa3oBaTenbHble TEXHOMOMN, LMPOBbLIE TEXHOMOMMM.

18. MaTepMaanO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIUHLI:

YyebHasi ayguTopus ons npoBefeHns 3aHAaTUn r. BopoHex, nnowanes YHuBepcutetckas, a.1, nom. |, aya.
NEKUMOHHOro Tuna 365

CneunanunsnpoBaHHas Mebenb, 3KpaH A5is NpoekTopa,
npoektop Acer X115H DLP, HoyTOyk Lenovo G500 ¢
BO3MOXXHOCTbIO MOOKIHOYEHUS K ceTU «NHTepHeT,
WinPro 8, OfficeSTD, Kaspersky Endpoint Security,
Google Chrome

YuebHas ayauTopusi 4nst NPOBEOEHMWS 3aHSATU r. BopoHex, nnowanes YHuBepcutetckas, a.1, nom. |, aya.
CeMMHapCKoro Tuna (nadopaTopHble 3aHATUS), Ans 61

npoBeaeHUs rpynnoBbIX Y UHANBUAYANbHbIX
KOHCYNbTaLUMUN, TEKYLLEro KOHTPOMS U MPOMEXYTOYHOM
aTTecTtauum

CneunannsnpoBaHHasi Mebenb, nabopaTopHasi
nocyna, pH-metp noptatueHbin HI83141, Mukpockonsl
Mwukmen, CnektpodoTomeTp M3-54-00 YO,



http://www.lib.vsu.ru/
../2021%203++/www.e.lanbook.com
http://www.ncbi.nlm.nih.gov/pubmed

NporpamMmmMHO-MEeTOANYECKUIA KOMIIIEKC
oroxmmuniom.aHanunsa, ueHtpudyra Eppendorf,
Lwerkep-mHkybaTop ans nnaHweta EImi SHAKER ST 3

YuebHas ayautopus Ans NnpoBeaeHns 3aHSTUN
CEeMVHapCKoro Tuna (nabopaTtopHble 3aHATUS), ANs
NpoBEeAEHUS TPYNMNOBbLIX M UHANBUAYANbHbIX
KOHCYNbTaLWA, TEKYLLETO KOHTPONSA N NPOMEXYTOYHOWN
aTTecTauum

CneuvanuanpoBaHHas Meberb, BroxnMmnyeckun
nommHomeTp BXJI1-07, cnektpodgotomeTp CP-2000; BEChI
nopTatuBHble Scout-Pro, auctunsitop ¢ 6akom
HakonuTenem Liston;

koMnbtoTep (cucteMHbIv Briok Celeron, MoHUTOP
SyncMaster 753DFX); meLuanka

mMarHuTHas MS-300; mukpockon meauumHckun BUOME[
ncnonHenne BUOME] 2;

MOOUIBHBIN KOMMbIOTEPHBIN KomMneke KAU-M; pH-metp
KapMaHHbI1, KOPOTKUIA 3MEKTPOL;

CyLLMIKa ans nocybl anektpuyeckast Akpoc M3-2010;
TepmocTat JIAB-T)X-TC-01/12-100;

TepMocTaT TBepAoTenbHbIN Lmdposor Bio TDB-100;
TEPMOCTAT 3IEKTPUHECKUI

cyxoBo3ayLuHbIn TC-1/80 CIY; "YHunnaH" nnaHWeTHbIA
hoTOMETP C 2-M5 hunsTpamu;

ueHTpuddyra MiniSpin ans npobupok; ¥Y3-aucnepratop
SONICATOR Q500, QSONICA;

poTOpHbIN ncnaputens IKA RV-10

r. BopoHex, nnowanes YHuBepcutetckas, 4.1, nom. |, aya.
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19. OueHo4HbIe cpeacTBa ANs NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

nOpﬂﬂOK OLUEeHKM OCBOEHUA

obyvarowmmmcs

COAEpXXaHNeM crieqyrLnx pasaenos ANCLUMNINHGI

y4yebHoro

Matepmana onpeagenaeTcd

No HavmeHoBaHue UHankaTop(bl)
o/n | Pa3Aena amcumninHbl KomneTteHuums(n) OOCTUXEHNS OueHouHble cpeacTBa
(mogyns) KoMneTeHumu

BeepneHue B 6Gnodpusmky
MeMOpaHHbIX U
KNETOUHBIX NPOLIECCOB. OTyeTbl CTYAEHTOB NO BbINONHEHUIO
CTpYKTYpHO- J'Ia60p?TOprIX paboT, TecTupoBaHue,

1. MK-2 MK-2.3 YCTHbIV onpoc, komnnekt KM k
(pyHKUMOHAMbHAS NPOMEXYTOYHON aTTecTaumm
opraHmsaums
KOMMOHEHTOB
HGruomembpaH
Memb6paHHbIN YcTHbeIn onpoc, komnnekt KUM k

2 | TpaHcnopT MK-2 MK-2.3 NPOMEXYTOYHOM aTTecTauum
Mpobnembl  nepepaym OTyeTbl CTYAEHTOB NO BbINONHEHUIO
WHpopMaunmn B KNeTKy. nabopaTtopHbix paboT, YCTHbIV ONpoc,

3 | Ponb MeMbpaH B MK-2 MK-2.3 komnnekt KNMM k npomMexxyTouyHown
MEXKNEeTOYHbIX aTTecTauum
B3aMMOEeNCTBUAX
YpoBHU perynayuu
KNeTO4HOro oTBeTa.
Cnocobbl perynauum
aKTUBHOCTM YCTHbIN onpoc, komnnekt KUM k

4 | cbepmeHTOB. Perynauus MK-2 MK-2.3 NPOMEXYTOYHON aTTecTaunm
KonuyectBa depMeHTa
B KneTke nytem
N3MeHeHus CKOpPOCTM
ero cMHTesa 1 pacnaga.




No HanmeHoBaHue MHankaTop(bl)
q /_n pasgena gucumniuvHel | KomneTteHuuns(un) JOCTUXEHUS OueHouHbIE cpeacTBa
(mogyns) KOMMNeTeHUMn
MeauvumnHckme acnekThbl OT4eTbl CTYAEHTOB MO BbINOIHEHWIO
BMoU3NKM KNeTKn nabopaTtopHbIX paboT, YyCTHLIN ONpoc,
5 MK-2 MK-2.3 komnnekt KM K npomexyTo4HOW
aTTecTauum
MpomexyTouHas aTTectaums lNepeyeHb 8orpocoes K 3a4emy
dopma KOHTpons — 3a4eT Mpakmuyeckoe 3adaHue

20. TvnoBble OLEHOYHbIe CpeAcTBa M MeToAUYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1. TeKyWwnin KOHTPOSb YCNeBaeMocTu

20.1.1. TecToBbIe 3ag4aHuA
Ne 1 «BBegeHne B 6Mopunsnky memMopaHHbIX U KNEeTOUYHbIX NPOoLEecCcCoB»
3adaHue 1. OueHUTb, BEPHO N CyXXAEHME:

1. Ana wvccnegoBaHMst U3MEHEHUA  CTPYKTYPHOMO  COCTOSAHUA  MeMOpaHHbiXx  6enkoB
NCMonb3ylT METO, PEHTIEHOCTPYKTYPHOrO aHanmsa.

2. [leTepreHTbl B OCHOBHOM WCMOMb3YyT AN BbIAENEHUS U OYUCTKM Nepudepuyeckmnx
MeMbpaHHbIX Benkos.

3. Buodunanyeckne metoabl nccnegoBaHus NO3BOMAT M3ydaTb NOABUMXKHOCTb M YMAKOBKY
yrneBoOpPOAHbIX Lienen NMnuaos.

4, MwukpoBsA3koCTb BuomembpaH nccnegyoT NpU NOMOLLM MeToAa refib-xpomaTorpagum.

5. Ons pasgeneHunss MembpaHHbIX NUNUAOB  MNPUMEHSIIOT  MEeTOo4  TOHKOCIOMHOWM
XpomaTorpadum.

6. B3anmopgencrteue 6enka ¢ nunuaHon membpaHom B MOAENbHOM 3KCNEPUMEHTE MOXHO

n3y4yatb NpU NOMOLLN MeToAa pagMoaKTUBHBLIX M30TOMOB.
3adaHue 2 . Omeemume Ha 80rpPOCHI:

1. Ha3oBuTe OCHOBHbIE rpynnbl METOAO0B UccnenoBaHus GuomembpaH. YTo oHM No3BONSAOT
n3yyaTb?

2. Kakve meTogbl mccneaoBaHUs MUCMOMb3YHOT ANA U3YYEeHUS CTPYKTYPHOrO COCTOSIHWUA
ANNNGHOro KOMMOHEHTa BuomembpaH?

3. Kakve meToabl uccnegoBaHWA  MCNONb3YOT  ANA  M3yYeHus  6enok-nunuaHbixX
B3aMMoaeNcTBmin B bomemobpaHax?

Ne 2 «CTpyKTypHO-(hyHKLMOHaNbHaA OpraHM3auusa KOMNOHEHTOB MeMOpaH»

3adaHue 1. BbibpaTb NpaBusibHbIE OTBETHI:

1. K nHTerpanbHbiM MemMBpaHHbIM 6enkam OTHOCATCS: a) CNeKTpuH; 6) pogoncuH; B) 6enok
nonocsl 3; r) Na, K— AT®asa; a) akTuH; €) rimmkoOpuH.

2. B membpaHax aykapuoT npeobnagalowmmm no COAepXaHuo nunugamu siBfsiTCA: a)
drochaTnannnMHO3NTOST; 0) drochaTnannxonuH; B) docaTmauncepuH; r)
dochaTngunaTaHonamuH; 4) COUHrOMUESH; €) KapANONUMUH; XK) XONEeCTEPUH.

3. B dopmmpoBaHun memOpaHHOro ckeneta SpUTPOLIMTOB Y4acTBYKOT: a) akTuH; ©)
rMUKOPOPVH; B) CNEKTPUH; ) POAOMNCUH; ) aHKUPUH; e) 6enok nonochbl 3.

4. MembpaHHble yrneBoAbl BbIMOMHAKT (MYHKUMU: @) CTPYKTYPHYH0; ©) TpaHCMOpPTHYHO; B)

9HEpreTMYecKkyto; r) CTabunusupyrowyo; 4) yvactme B MMMYHOMOIMYECKUX peakuusx; e)
y4yacTme B MEXKNETOYHbIX B3aMMOOENCTBUSAX.

5. TonwwmHa membpaHbl B cpegHem coctasnseT: a) 10 aHrctpem; 6) 10 Hm; B) 0,1 MKM; 1)
10 MKM.
6. B HopmMe nunugHas Yactb GuomemBpaH AomKHa HaXoAMTbLCA B criegyoleM (u3nyeckom

COCTOSIHMM: a) XUOKoM amopHoM; 6) TBEpOOM KpUCTanIM4YeCckoMm; B) TBEPAOM aMOpPCHOM; T)
XNOKOKPUCTANIM4YEeCKOM.

7. [MonspHble ronoBkM nNUNUMOOB B MeMbpaHe 3apsKeHbl: a) MonoXuTtenbHo; 6)
oTpuUaTenbHO; B) HEUTPAsbHbI.




8. OCHOBHbIM CTPYKTYpoOGpasyloLwmmM KOMMNOHEHTOM nMNUAOB MeMbpaH sBnsieTca: a)
chmHrommenuH; 6) kapguonunuH; B) docdaTnamnataHonammH; r) gochaTnamncepmH.

9. CopepxaHune 6enka B aputpountTapHorn membpaHe coctasnseT: a) 33%; 6)18%; B)50%;
r)75%.

10.  ®dasoBbIM Nepexod NMNMAHOro Gucnos membpaH M3 XNOKOKPUCTANIMYECKOro COCTOAHMS
B refib CONPOBOXAAETCA: a) YTOHbLUEHNEM MeMbpaHbl; 6) TonwmHa MeMbpaHbl He MEHSETCS; B)
yTonuieHmem membpaHbi.

3adaHue 2. [Jamb onpedesieHusi MOHAMUSIM:

a) nepudepudecknin membpaHHbIn 6enok; 6) NMOTponHbLIN Me3oMopduram; B) «nun-gnony»-
nepexoq; r) BEKTOpHbI MeMbpaHHbIN Genok.

3adaHue 3. Omeemume Ha 80MpPOCHI:

1. Ha kakve rpynnbl nogpasgenstoT MembpaHHble 6enkn? KakoBbl OCOBEHHOCTU UX
CTPOEHMSA U BbINOSTHAEMbIE PYHKLMN?
2. Kakne cBonctBa nunuMaHbIX MoOnekyn obecneyvMBaloT  BbINOMHEHWE  PYHKLMIA

MemMbpaHHbIMK Benkammn?
Ne 3 Mpo6nembl nepegayn nHcpopmauum B KneTky
3adaHue 3. Omeemume Ha 80rpPOoCHI:

1. UTto npeacrasnsieT cobo memOpaHHbIN Kackag nepefadn BHELWHEro curHana B KneTky?
Kakne npoueccbl obecnevmBaroT KOMNOHEHTbLI 3TOro Kackaga?

2. UTto npeacrtaensoT cobor BTOpUYHbIE MecceHapkepbl? KakoBa nx porsb B KNeTke?

3. Uto npeactaeBnsioT cobon peuentopbl? KakoBbl MX ocobeHHOCTU? Ha kakue Tunbl

noApasfaensioT peuenTopbl, y4acTByOLWME B NPUEME BHELLHErO CUrHana B KneTky?

KpuTepuu oueHkn

OLIEHKA «3a4TeHO» BbICTABMSAETCA CTYAEHTY, €CNN BbIMNOSIHEHO MNpPaBUSIbHO He MeHee 60 %
TECTOBbIX 3aJaHNN, BbINOSTHEHbI 3a4aHna 2 u 3;

OLlEHKA «HEe 3a4YTeHO» - €CInM BbIMOSIHEHO NpaBUNbHO MeHee 60 % TecTOoBbIX 3afaHuin, U
BbIMNOJSIHEHO TONbKO OAHO K3 3agaHun Ne 2 n Ne 3.

20.1.2. NepeyeHb NpaKTUYECKUX 3aAaHUMN:

NabopaTopHasa paboTta Ne 1. BbiaeneHune aputTpouuTapHbIX MEMOpPAH U3 KpOBU AOHOPOB
Llenb paboTbl: 0CBOEHME MeTOAa BblAENEHNS 3PUTPOLIMTAPHBIX MEMOPaH.

MaTtepuanbl 1 obopygoBaHWe: KpOBb [OOHOPOB C aHTMKOArynsiHTOM, Xfopug HaTtpus,
TPUCTMAPOKCUMETUIAMUHOMETaAH  (TPUC), COMsiHAs KWUCNoTa, 3TUNeHgunamuHTeTpaaueTat
(BATA), ueHTpuUyxHble nNPOBUPKN, LEHTPUDYXKHbIE BeCbl, UeHTpudyra, pH-meTp,
nacTepoBcKue nNuneTkn, ounbTpoBansHas bymara.

Xopa paboThbl:

KpoBb ¢ aHTMkoarynsHToM LeHTpudyrnposatb npy 3000 06/mMuH B TeueHne 10 muH. Mnasmy u
BEPXHWU CrOW NenkounToB oTobpaTh MacTepOBCKOM MUNETKOW U yaanuTb. JpUTPOLMUTbLI TpU
pasa NpOMbITb OXNaXaeHHbIM pacTBopoM, cogepxawmm 0,145 monb/n NaCl B 0,02 monb/n
Tpuc-HCI 6ydepe (pH 7,6), kaxabli pas ocaxgas KneTkM B TOM Xe pexume. MembpaHbl
3pUTPOLMTOB NONyYalT NyTEM MMNOOCMOTUYECKOrO reMonmnsa ux pactsopom, cogepkawmm 10
mmonbe/n SOTA B 10 mmone/n Tpuc-HCI 6ydepe (pH 7,6). nsa atoro oaguH o6beM OTMbITbIX
SPUTPOLIMTOB ObLICTPO M 3HeprMyHo nepemewiatb ¢ 20 obbemamu oxnaxpeHHon go 4 °C
reMonuanpyoLLen cpenbl 1 BolaepXxaTb Npu 3Ton TemnepaTtype B TeveHne 15 muH. M'emonuaar
ueHTpudpyrmposatb Ha ueHTpudpyre npm 18000 o6/mMuH B TeyeHne 15 mMuH. HagocagouyHyro
XNOKOCTb yOoanuTb, a ocagok MembpaH npombiTh Tpu pasa 20 o6bemamm 10 mmonb/n Tpuc-HCI
Oycdepa (pH 7,6), kaxabin pa3 ocaxpgas membpaHbl B TOM Xe pexume. B ganbHenwnx
3KCNepnMeHTax UCNosib30BaTb CBEXENPUIOTOBIEHHYIO CYCNEH3MI0 MeMOpaH.



OT1BeTUTbL Ha BOMpPOCHI:

1. Moyemy sputpoumTapHble MemOpaHbl ABNATCA yAOOHOWM MoAenbi AN U3ydeHus
CTPYKTYPbl M CBOMCTB MeMBpaH KneTok?

2. OxapaktepusoBaTb 0COOEHHOCTU CTPYKTYPbl U DYHKLUUIN SPUTPOLIUTAPHBIX MEMOBpPaH 1 KX
KOMMOHEHTOB.

3. Kakve KOMMOHeHTbl BXOAAT B cOCTaB MeMOpaHHOro kapkaca aputpoumtoB? Kakue
YyHKUMK BbINONHAET MeMBpaHHbI Kapkac?

4. Kakve metoapbl MOryT 6bITb MCMOMBb30BaHbl ANS BblOENEHNS 3pUTPOLMTapHbIX MeMBpaH?
5. Kakne meToabl MCMOMb3yT ANA U3YYEHUA CTPYKTYPHOrO COCTOSIHUS 3pUTPOLUTAPHBLIX

MembpaH? YTo No3BONAT UccrneaoBaTb 3T MeToAbl?

LLlaGnoH oT4yeTa 0 BbINOSIHEHUN NabopaTopHOM paboTbl
OTyeT 0 BbINONHEHMM NabopaTopHon paboTbl Ne  <HasBaHue Tembl>, BbIMOTHEHHON B paMKax
ancumnnuibl 61.B.0.4 Buoduamka knetkmobyyarowmmesa kypca <®.1.0.>, cneynanbHOCTb —
30.05.02 MeanuuHckas dnodusmka
Llenb paboTbi:
dTanbl paboTbl:
O6opynoBaHue n matepuanbl:
Xop paboThl: (KpaTkoe onucaHue xona paboTbl C ykazaHMeM NepBUYHbLIX AAaHHbIX, paCHeTHbIX
dopmyn, pesynbTaToOB MPOMEXYTOYHbIX M KOHEYHbIX pacyeToB; WNMKOCTPATUBHLIN MaTtepuan
(rpacukn, potorpadumn n np.), obobLiarowme Tabnuubl)
BbiBoAabl:

Kputepumn oueHku:

Kputepusimm oueHMBaHus BbINOSTHEHUST nabopaTopHOM paboTbl ABNAOTCS:

— MoAroToBKa K 3aHATUIO (OdhopMreHue 3aHAaTMS B pabodven TeTpagnm B COOTBETCTBUM C
METOAMYECKUMMU pEKOMEHOALMAMK);

— OTBETbl Ha YCTHbIE BOMNPOCHI MO TEME 3aHATUS U cogepXaHuto nabopaTopHon paboThbl;

— aKTUBHOCTb U CaMOCTOATENBHOCTb NPU BbINOSTHEHUN 3aaHUN;

— ochopmneHne pesynbTaToB B COOTBETCTBUN C METOANYECKUMU PEKOMEHOALMSMU;

— YyMeHue aHanmsnpoBaTb, 06CyXaaTb MOMNydYeHHble pe3ynbTaTtbl U CaMOCTOATENbHO
dopMynmMpoBaTh BbIBOAbI.

PaboTta cunTaeTcs BbINOMHEHHOW W 3a4TEHHOW, eCriv CTYAEHT B KOHUE 3aHATUS npeacTaBun
OTYeT B COOTBETCTBUN C AAHHBIMU METOONYECKUMIN peKOMeHaauNsaIMN.

3apaHusa ona guarHocTtnyeckux pabor
TecTbl

OCHOBHbIMU CTPYKTYpOOGpasyowmmMmn nunuagamm memopaH aBnsaTCs:
a) cbochonunuasl;

0) Tpurnuuepuabl;

B) KApOTUHOMABI;

r) rMyuepuvH.

Mpeobnagatowmmmn nunugamm no 3apsay NonsipHON rofloBKM B cOCTaBe MeMbpaH ABMSIOTCS:
a) HerTpanbHble NUNNAbI;

0) UBUTTEPMOHHBbIE NUNNAbI;

B) KMCIble NUnNuabl;

r) cTepovabl.

Bbicokasi npoHMUaemMocTb NMMNnaHoro oucnoss MembpaH xapakrtepHa ans:
a) NOHOB HaTpus;



6) rntoKo3bl;
B) aMUHOKWUCIIOT;
I) >KMPHbIX KUCIOT.

[na membpaHHbIX 6ENKOB HE XapakTepHO ABMeHUe:
a) BpaluaTenbHon anddysuu;

6) natepanbHon anddysnu;

B) «bnun-conon»-nepexoaa;

) CTPYKTYPHOM aCUMMETPUMN.

Buodmsnyeckne metogbl nccnegoBaHnst NO3BONAT U3yYaThb:

a) NOABMXXHOCTb M YNaKOBKY YrneBoAOPOAHbIX Lenen Nunnaos;

0) Bbl4ensiTb B YNCTOM Buae 6enkoBblie KOMNOHEHTLI BUuoMemMbpaH;
B) naeHTMdunumpoBaTb MeEMOPaHHbIE KOMMOHEHTI;

r) nccrnegoBaTb NPOLIECChl NPOBEAEHMS HEPBHOIMO MMMynbCa.

BenkoBo-nunuaHbie AoMeHbl MeMOpaH, oboraleHHbIE XONecTEPUHOM U COUHTOMUETIMHOM,
Ha3blBalOTCA:

a) KNHKN;

0) padThl;

B) MULENNbI;

r) NMMNOCOMbI.

CKOpOCTb TpaHCnopTa MOHOB Yepe3 MeMBpaHy C ydacTeM MoHodopa CoCTaBrnseT:
a) 106-107 noHoB B C;

6) 10%-10° MoHOB B C;

B) 108-101° noHos B ¢;

r) 10%-102 noHoB B C.

K BTOPMYHbIM BHYTPUKNETOYHBIM MECCEHIKEPAM HE OTHOCAT:
a) yuknmyecknn AMO;

0) nHosuTonTpudocdar;

B) Avauunrnnueporn;

) MHTErpuH.

B nepenaye BHelLHero curHana B KneTky He y4acTBYeT:
a) NPOTENHKNHA33;

0) 'Md-cBasbIBatOWM 6ENOK;

B) dhoCchaTUIIXONNH;

r) bochaTnamnuHoanTongugocdar.

B npoueccax anonto3a He y4acTByeT:
a) kacnasa;

0) uMTOXpPOM C;

B) KagrepwH;

r) 6enok p53.

KpaTkun oTtBeT

Kakne cTpyKTypbl LUTONEMMbI CNOCOBCTBYHOT pacno3HaBaHMIO KIETKOW CUrHanoB ?
OTBeT: peuenTopbl



da3oBbI Nepexoq MemMOpaHbl U3 XUOKOKPUCTANIMYECKOro COCTOSIHUSA B reNnb COMPOBOXAaeTCA
TONLWMHBI MeEMBpaHbI
OTBeT: yBeNU4eHnem

OrneKkTpuyeckon moaenso buonornyeckon MembpaHbl ABNsEeTCA
OTBeT: KOHAEeHcaTOp

Ecnu HeipomeamaTop B3auMogencTByeT ¢ MeTa60Tpong|MV| peLenTopamm, To GUONOrNYECKNii
(KNeToYHbIN) OTBET peann3yeTcs B TeYEeHne
OTBET: MUHYT

B ageHvnaTuuknasHoM nyTu nepegayv MHOOpMaLmMmn BTOPUYHbIM MECCEHIKEPOM SIBNSIETCA

OTBET: UMKNNUYECKNN ageHo3nHMoHodocdaT

CrtabunbHas akTMBHasi chopma Kucrnopoga, koTopas BbIMOMHSAET (PYHKUUM MEXKKIETOYHOrO U
BHYTPUKIETOYHOIO CUrHanNbHOro areHTa, CcrnocobHas )J,VI(b(byH,D,I/IpOBaTb yepes MeMOGpaHbl
KNeToK, B yTUNN3aLMmn KOTOPOW y4yacTBYyeT KaTanasa, — 370

OTBeT: nepokcua Bogopoaa

Marnoe acce

1. C noMOLb KaKMx CBSA3EM M B3aUMOAENCTBMIA peanusyrTca nuraHg-peuenTopHbie
B3anmoaencTeausa?

Jlurang-peuenTopHble B3aMMOAEWNCTBUS peanuayoTcss Npu nNomMowm cnabbix HEKOBaNEHTHbIX
CUN.  3INEKTPOCTAaTMYECKMX, MOA-OUNOMbHLIX, MMAOPOMOBHBIX U BaH-Aep-BaanbCoOBbIX
B3aMMOAENCTBUIN, BOAOPOAHbIX CBA3EMN.

2. YTo NnoHMMaloT Nog «Kackagomy» nepenayvv BHELHEro curHana Yyepes KneTouyHyto Mmemopany?
«Kackag» nepegaym BHELLHErO curHana 4Yepesa KrneTovyHyto MemopaHy — 3To cucteMa GenkoBbIX
KOMMNOHEHTOB MeMOpaHbl, obecneuyMBaiolas nepegady BHELWHEro curHana BHYTPb KNEeTKW.
MembpaHocBsa3aHHble Oenkum kackaga nepefayun curHana nogpasgenstoT Ha  6enku-
npeobpasoBaTtenn, CBsA3aHHble C peuentopamMu, N epMeHTbI-ycunuTenu (3deKTopHbIe
depmMeHTbl), CBA3aHHble C OGenkamu-npeobpasoBaTensaMy U akTUBUPYKOLWME BTOPUYHbIE
BHYTPUKINETOYHbIE MECCEHOXKEPDI, NepeHocsLwmne NHOPMAaLMIO BHYTPb KIETKMU.

BonbLioe scce

1. UAM®-onocpeaoBaHHbIE NMYTU Nepegaym curHana

OTBeT: Yepe3 ageHunaTuUMKNasHbin NyTb nepegaydn uMHoOpMaumm B KNETKy peanusyeTtcs
AENCTBME MHOMMX FOPMOHOB: COMAaTO- U KOPTUKONMMOEPMHOB, KOPTUKOTPOMMHA, [MOKaroHa,
napatMpuvHa, KanbUMTOHMHA, aHTUONYPEeTUYECKOro ropMoHa, rnytamarta, [godamuHa,
afpeHanvHa, CepoTOHUHA, rMCTaMuHa, ageHOo3nHa, comaTocTaTtMHa, MenaToHuHa, OnMoWaOB,
rnytamara, nM3onMnuaoB, aueTunxonnHa, ramMma-aMmMHOMAaCSAHON KACNOThI U Ap.
Ctumynupytowime Gs-6enkv B3aMOAENCTBYHOT CO CTUMYyNUpyWMMKn peuentopamm G-6enkos
(Rs), a urmbupytowme Gi-6enkn - ¢ nHmbnpyrowmnmmn peuentopamm (Ri). CessbiBaHNe BHELUHEN
CUrHanNbHOW MOJIEKYNbI C PELENTOPOM MHAYLMPYET KOHGOPMALMOHHBIE N3MEHEHNS NOCNEAHErO,
KoTopble nepepatotcd Ha G-6enkn. B otBeT Ha 310 G-6enok npuobpetaeTr cnocobHOCTb
npucoeamHaTb TO 1 Bo3gencTBoBaTb Ha (PYHKUMOHASTbHYKO aKTMBHOCTb ajeHunaTtumknasbl
(«ycunutensHoro» depmeHTa - AC). Gs-6enok aktmeupyeT ageHunatumknasdy, a Gi-6enok -
NHrMbupyeT ee. AKTMBHOCTb komnnekca Gs-I'T® nogasnsieTca B pesynbrate rmgponusa [T go



rA®, katanuampyemoro ryaHosvHTpudocdataszon. KoHeuHble cTaguu nepefady curHana
OCYLLeCTBNATCA € yd4acTmeM LAM®-3aBMCUMbIX CEPUH-TPEOHMHOBBIX NPOTENHKMHA3 (A-KnHa3).
PasnuuatloT rmanonnasmaTtuyeckyto NpoTeumHkuHasy Al ©n  CcBA3aHHyl0 C MembpaHamu,
uuTockeneTtom u opraHennamu All, koTopas MOXeT ObITb NPUKpPEnseHa AKOpHbIMKM Benkammn K
peuenTtopam, MOHHLIM KaHanam. HeakTuBHas npoTtenHkmMHasa A npeacraensieT cobon TeTpamep,
BKIMOYaOLWLMI ABE pPerynsatopHble 1 ABe KaTanutudeckne cyobeanHuubl. LAM® cneundunyeckn
CBA3bIBAETCA C perynsatopHbiMM cybbegumHuMuamMum MNpPOTEUHKMHAa3bl. 3TO NPUBOOUT K
aKTMBauMM  KaTanuTuyeckux cybbeamHuy U1 UX  OTAENeHUD  OT  PEerynaTtopHbIX.
Katanutudeckne cybbeanHuubl B CBOBOLHOM COCTOSIHUM (POCHOPUNNPYIOT onpeneneHHble
OenkoBble cybCTpaThl, akTMBaUMs KOTOPbIX U O0BycnoBnuBaeT OTBET KMETKM Ha BO3OAeNCTBUE
BHeLWHero curHana. CeobogHasa katanutnyeckas cydbbcanHuua NpoTenHknMHasbl A NPOHUKaeT B
aapo, roe pocopunupyeT ogMH U3 TPAHCKPUNLMOHHBIX (0aKTOPOB.

KoHueHTpaumsa UAM® B uuTo3one coctaBnser B cpegHeM 108 Monb/m M MeHee, npw
CTUMYNALMN B KNETKE 3a HECKOJTbKO CEKYH YBENMYMBAETCA B 5 pas.

Lnknuyecknn AM® HasbiBatOT CUrHanom cTpecca: OH y4acTByeT B pacnaje rnukoreHa u xupa,
CTUMYNMPYET CepAeyvHble COKpalleHUsi, akTUBUPYET MUTOXOHApManbHble npoueccobl. LAMO-
onocpefoBaHHble NyTU nNepegavn nHopmaumMm oTBeYalT 3a paccnabneHue rnagkux MblLuLl,
gesarperaumio  TpoMOOUUTOB, pPEryndauuio  YpOBHSA Kanbuusi B KPOBW, WHrMbupoBaHue
nponudepaunm nNUM@OLMTOB, BOCMNaneHnss U UMMYHUTETA, IKCMPECCU0 reHOB, pas3BUTUE
3HOOKPMHHBIX KNETOK M CMHTE3 FOPMOHOB, MpouecCchl agantauuu, namatn u obyveHunsa n gp.
Cuctema UAM® y4yacTByeT B naToreHese Xorepbl, KOKMOLWa, MyKOBMCUMAO3a, BO3MOXHO, B
pa3sutum 3aboneBaHMn cepaua W 3MO0KAYECTBEHHOM pocTe knetok. Cuctemy UuAMO
CTUMYNUPYIOT MpocTarnaHguHbl, a WHrMbupoBaHUe WX CUHTE3a - MexaHu3M [LenCcTBUS
HecTeponaHbIX NPOTUBOBOCNANMUTENbHbBIX CPEACTB.

20.2. NMpomexyToyHaa aTrectauums

MpomexxyToyHas atTectaums Nno AUCLUMNIMHE OCYLLECTBNSAETCA C NOMOLLbIO CreayHLwmnx
OLIEHOYHbIX CPEACTB: KOHTPOSIbHO-M3MepUTerbHble MaTtepuanbl K 3a4eTy, BbINOMHEHue
NpakTUYECKNX 3aaaHui

MepeyeHb BONPOCOB K 3a4eTy:

1. OnpepgeneHne n pyHkumMm uomembpaH. Nctopusa nccrnegosanna buomemopaH.

2. MeTogbl  uccnegoBaHust  GuomembpaH:  Guoxummyeckne,  PU3MONOrn4eckue,
UMMYHOSOrM4Yeckune, reHetTmyeckme, buoguamndeckme. Nx xapakrepuctuka.

3. Buodmsnyeckne metoapl nccrnegosaHms membpaH: AndpakuMoHHble (PEHTFeHOBCKas

andpakums, Oudpakumsi HEWTPOHOB); pPEe30HaHCHble (S4epHbI  MarHUTHbIM - PEe30HaHC,
9NEKTPOHHBLIN MapaMarHUTHbIN  Pe3oHaHC); onTuyeckme (abcopbuMoHHAa CNEeKTPOCKONUS,
dnyopecueHums 1 mMetoq oryopecueHTHbIX 30HOO0B, AUCMEPCUS OMTMYECKOro BpalleHus,
Kpyrosowu ONXPOU3M, MHpakpacHas cnekTpooTomeTpus); andpdepeHumansHas
CKaHMpylLWas MWUKPOKanopumeTpus; MeTod paguvoOakTUBHbLIX METOK, MeTon MoOenMpoBaHuUs
mMeMbpaH.

4. Knaccudvkaumsa, coctaB, CTpykTypa, U GYHKUMKM  MeMOpaHHbIX  NMnMaos.
OcobeHHOCTU NMNUAHOIO coctaBa MeMbpaH KneToK NPOKapuoT, 3yKapuoT 1 BUPYCOB.

5. daszoBble nepexogbl nMNMaoB B MeMbpaHe. JIMOTPOMHbIA U TEPMOTPOMHbIN
mMe3oMmopumaMm nmnuaoB OGuomembpaH. KuHkn, mexaHuam ux obpasoBaHus. CTpyKTypHas
acummeTpusa nunugos. CeAsb Mexay da3oBbIM COCTOSHUEM NUMUAOB U YHKUMen MembpaH.

6. Knaccudpumkaums, cTpyktypa, yHKUMM 1 NoKanm3aumss MemOpaHHbIX 6enkoB.

7. CTpYKTYpHO-hYHKUNOHaNbHAs opraHM3aumMs MemObpaHHOro Kapkaca apuTpoLMTapHOn
KneTkn. XapaKTepuCTuka OCHOBHbIX BEnKOB 3pUTpOLMTapHOM MeMOpaHbl: CNEKTPMHA, aKTMHA,
©enka nonocbl 3, rMMKOOPMHOB U Ap.

8. XapakTepucTtuka yrneBogHbIX KOMNOHEHTOB BuoMmembpaH.



9. CTpykTypa #  QyHKUMM nnasmatnyeckmx membpaH Ha npumepe MembpaH
3pUTPOLINTOB.

10. OCOBEHHOCTN MEXMOSEKYNAPHbIX B3aMMOLEWCTBMIA B MemOpaHax. dusmyeckue
OCHOBbI BHYTpUMeMbpaHHbIX B3auMoaencTBui. Jlunua-nunugHsle, 6enok-nunugHsie n 6enokx-
GenkoBble B3aMMoAencTBUS B MeMOpaHax, MX ponb B (YHKUMOHMpOBaHUM GuomembOpaH.
MoHATHe 06 aHHYNAPHbLIX NUNnaax.

11. PasBuTe npeactaBneHMn O CTPYKTYpHOW opraHmsaumm 6GuomembpaH. Mopgenu
onomembpaH: Oanunannu vn [JascoHa, PobeptcoHa, 3uHrepa u HukonbcoHa, KoHeBa n coTp. u
Ap.

12. NckyccTBeHHble MeMbpaHbl, MMMOCOMbI U NPOTEONIMNOCOMbI, METOAbI UX MOSyYeHWUs,
CTpOEHMe, CBOWCTBA, MPUMEHEHME B pasfnunyHbiX obnactax O6uonorm u  MeauuMHbI.
B3anmopgencresme nmnocom ¢ KrneTkamu.

13. Ob6wan xapakTepucTuka nNpoLEecCOoB TpaHCnopTa BeLWECTB 4epe3 MemOpaHy.
ABvXywne cunbl 1 MexaHU3Mbl MeMBpaHHOro TpaHcnopTa. TepMoanHaMn4eckne ypaBHEHNS U
KpUTepumn npoLieccoB NacCMBHOIO U akTUBHOIO TpaHcnopTa.

14. [MaccuBHbIM - TpaHCNoOpT BewecTB. [lacCcuMBHbIA  TpaHCNOPT WOHOB. YpaBHEHUA
Anddysnm, NPOHNLAEMOCTU, KOHCTaAHTa NPOHULAEMOCTMW.

15. MHOyumpoBaHHbIA  MOHHBIN  TpaHCnopT. [loaBMXHbIE MNEPEHOCHNKN  (MOHOMOPbI).
Mcnonb3oBaHne MOHOGOPOB B UCCregoBaHUAX MeMbpaH n meguumHe.

16. MOHHBIM TpaHCNOPT Yepes cerekTuBHble KaHanbl. Krnaccndukauma MOHHbIX KaHaroB.
CTpyKTYpPHO-OYHKLMOHAbHas opraHM3aunsa NOHHbIX KaHanoB MembpaH (noTeHuman3aBnucumble
Kanuesble, HAaTPUEBLIE, KanbLMeBble KaHarbl).

17. [AunckpeTHOe onncaHue TpaHcnopTa Yepes MOHHbIE KaHarbl.

18. AKTUBHbIA TpaHcnopT. [lepBUYHO- U BTOPUYHO-aKTMBHLIN TpaHcrnopT. CTpyKTypa,
yHKUMOHasbHbIE N unaunko-xummndeckune ceorctea Na, K- AT®asbl u Ca — ATda3sbl.

19. MonekynspHble  OCHOBbl  (PYHKLMOHMPOBAHWA  CUCTEM  BTOPWUYHO-aKTUBHOIO
TpaHcnopTa.

20. lNepeHoc Yyepe3 meMbpaHy MakpOMOSIEKYIT M YacTUL: 3K30LMTO3 U SHAOLMUTOS.

21. Oblwan xapakTepucTuka npoueccoB nepegayn nHdopmaumm B knetke. [NoHaTne o
NepBUYHBIX N BTOPUYHBIX MECCEeHKepax.

22. Knaccudumkauums, ocobeHHoCTH CTPYKTYPHO-OYHKLMOHAbHOMN opraHusauuu
MeMOBpaHHbIX 6enkoB-peLenTopoB.

23. XapakTepucTtuka ageHunaTuuknasHoro nyTM nepegayun curHana B KneTky.

24. Xapaktepuctmka ooCpoNHO3NTUAHOrO NyTU Nepegaym curHana B KneTky.

25. Yyactne KOMMOHEHTOB OuMoMeMbpaH B  OCYLECTBIIEHUM U perynmpoBaHuu

MeTabonmMyecknx npoueccoB B kneTke. AACOPOLMOHHbLIM TUMN perynaumm meTabonuama.
MoHaTne o meTabonoHe, M3Monorndeckoe 3HadveHme ero obpasoBaHus. MpocTpaHCTBEHHO-
CTPYKTYpHasi opraHusaumnsi (epMeHTHbIX CUCTEM KNeTku (Ha npuMepe [MMKONUTUYECKOTrO
komnnekca n yukna Kpebea).

26. [MyTn HenporymopansHon perynsaunm yHKLUN KNeToK.

27. AgresnBHble Benku MeMOpaH: NHTErPUHbI, KaarepuHbl, CENEKTUHBbI,
UMMYHOTNOBYNNHBI.

28. Pornb KOMMOHEHTOB B6uomembpaH B OCYLLECTBMNEHUN MEXKNETOUHbIX

B3aMOLENCTBUMN. anerI'II/ITeﬂbele, sannpawwme n KOMMYyHUKaUMOHHbIE KOHTAaKTbl MeXxay
KIneTkamMn.

29. MeTogbl MogndMKaLmMm NPUPOLHBIX U UCKYCCTBEHHbLIX MeMOpaH.

30. CeobogHopagukanbHoe NeEpPOKCUOHOE OKUCINEHME NUNnOoB MemMObpaH B HOPME U npwu
NaTosIorMyYecKnx npoueccax.

31. AKTVMBHble OpPMbl KMUCMOpPOAA, MexaHuam ux obpa3oBaHWsa, CBOWCTBa, MyTu
yTUnu3aumm, posrb B perynmpoBaHnn Metabonmyecknx npoLeccos B buocucremax.

32. AHTMOKCMAAHTbLI, MWX Kraccudukaumsi, nokanumsauusi, CBOWCTBA, MeXaHU3Mbl

ouonornyeckoro gencreus. NMoHATME O NPOOKCMAAHTAX U OKUCNUTENbHOM cTpecce. Pepnokc-
perynaumsa — oguMH 3 MexXaHM3MoB perynmpoBaHmsa Metabonmyeckux npoLecCcos.



33. KneTtouHas rubenb. Anontos. Hekpoa. Aytodarus. Porib KOMNOHEHTOB GuomembpaH B
peanusaLmmn NpoLecCoB KNeTo4YHon rmbenu.

34. MaTtonormm opraHM3mMa 4YerioBeka, CBsiI3aHHble C YycuneHmem wu ocrnabneHvem
NpoLECCOoB KNeToYHon rmbenn. Perynsaums npoueccoB KNeTo4Hom rmbenu.

35. MMmyHonaTonorum, cBasaHHble C HapyLIeHMeM CTPYKTYPHbI U (DYHKLMIA YenoBekKa.

36. lMaTtonormm 4yenoseka, CBA3aHHbIE C HApPYLUEHUSIMUW MOHHOIO romMeocTasa KNeToK U
PYHKUNMOHNPOBAHMUS MEMBPaHHbBIX TPAHCNOPTHBLIX CUCTEM.

37. OHeproconpgdaratowme MemobpaHbl: onpegeneHve, Knaccudukauusi, ocobeHHoCTU

CTPOEHMA N PyHKUMOHNPOBaHUs. Conpsaratowme pakTtopbl, CoONpAratoLme NoHbI.
38. BuoreHes membpaH.

OueHka 3HaHWW, YMEHWA W HaBbIKOB, XapakTepusylwas aTtanbl POpMUPOBaHUSA
KOMMETEHUMA B pamMKax W3y4YeHUst OUCUMUNIMMHBI OCYLLIECTBRSIETCA B XOA4e TeKyllen u
NPOMEXYTOYHOW aTTecTauun.

Tekywiaa artrectauuss npoBogMTCA B COOTBETCTBMM C [loniokeHMeM O Tekyllen
aTTectauum obyyawowmxcsa no nporpammamMm  Bbicwero obpasoBaHusi  BopoHexckoro
rocygapCTBEHHOrO yHMBepcuTeTa. Tekywass atrectaums aTtrectaumm BKovawT B cebs
perynsapHble OT4YeTbl CTYAEHTOB No flabopaTopHbIM paboTam, BbINOSIHEHME TECTOB U 3aaHUN K
pasgenam gucumnnuHbl. Kputepumn oueHnBaHms NpMBEAEHbI Bbille.

lMpomexyToyHaa aTTecTtauns npoBOAMTCA B COOTBeTCTBMM C [lonoxeHuem o
NPOMEXYTOYHOM aTTecTaumm oby4varoLmxcsa no nporpaMmmam BbiCLLEro obpasoBaHus.

KOHTpONbHO-U3MepuTenbHble MaTepuanbl NPOMEXYTOYHOW aTTecTaumMm BKIHOYaT B
cebsa TeopeTryeckme BONPOChI, MO3BONAOLINE OLLEHUTb YPOBEHD MOMYyYEHHbIX 3HAHWMN.

Mpn oueHuBaHUM UCMONb3YeTCs KOMMYeCcTBeHHas wkana oueHoK. Kputepun
OLIEHMBAHWSA NPUBEAEHDI BbilLE.



