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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B1.B.04 Buocmsuka kneTku

1. Koa n HanmeHoBaHMe cneunanbHOCTU:
30.05.02 MeguumHckasa buodunaunka
2. Cneunanusauusa:
3. KBanudumkauma sBbinyckHuka: Bpay-6noguank
4. dopma obyyeHUs: oyHas
5. Kachegpa, oTBevarowan 3a peanmsaymio AUMCUUNINHBbI: OOPU3NKN N BNOTEXHONOMNK

6. CoctaButenu nporpammbl: balwapuHa Onbra BnagummupoBHa, kaHanaat 6uonormyeckmx
HayK, OOLEHT,

HaksacnHa MapuHa AnekcaHapoBHa, OKToOp G1on. Hayk, aou,.

7. PekomeHpgoBaHa: HMC meaunko-6mnonormnyeckoro dgakynosteta, npoTokosn Ne 3 ot 22.04.2024
r.

8. YuebHbIn roa: 2029/2030 CemecTtp(bl)/TpumecTp(bl): B



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI
Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:

- OCBOEHMWE CTyAeHTaMW COBPEMEHHbIX NPEACTaBMNEHUN O CTPYKTYPHOW oOpraHusauum
KNEeTOYHbIX KOMMOHEHTOB U MexaHu3mMax MX (QyHKLMOHMPOBAHWS B HOpPMe, Mpu BO3OEWCTBUU
PU3UKO-XUMUYECKMX  (PAKTOPOB W  pasBUTUM  NATONOIMMYECKUX COCTOSIHUA  OpraHvMama,
dopmMupoBaHMe  cnocobHOCTM  ycTaHaBnMBaTb  MPUYMHHO-CNEACTBEHHble  CBA3M B
pYHKLMOHNPOBAHMMN PETYNATOPHbIX CTPYKTYP KNETKW,

- obecneynTb Hanmume y CTyaeHTa NoOHMMaHWsA NpUMeHeHUst Brodnanyecknx n pmanko-
XMMMWYECKUX TEXHONOMMIN B 30paBOOXPaHEHMN,

- cchopmupoBaTb CMOCOOHOCTb BbIABNATL Npobriembl B cdepe Ouodmsnyecknx u
PU3NKO-XMMNYECKMNX TEXHONOMNI B 34paBOOXPaHEHNN

3adayu y4ebHoU OucyunuHbI:

- U3y4nUTb Knaccudukaumo, cocta, CTPYKTYPY, (PU3MKO-XMMUYECKNE CBONCTBA, PYHKLNN
KOMMOHEHTOB MeMbpaH, 0COBEHHOCTU X MEXMONEKYNSAPHbLIX B3aUMOAENCTBUN;

- NMOny4YyeHne npaKTUYECKMX HaBbIKOB paboTbl, 6onee MNONHOE OCBOEHWEe CTyAeHTaMu
6uomsmyecknx MeTogoB aHanu3a; MeTodoB UcCreaoBaHNs MeMbpaH; MeToaoB MOoSy4YeHus U
HanpaeneHns NCMONb30BaHNSI UCKYCCTBEHHbIX MEMOpaH;

- U3y4YeHne MexaHM3MOB TPaHCMopTa BeLeCTB U MOHOB Yepe3 MeMbpaHbl, CTPYKTYPHO-
PYHKUMOHANBLHON OpraHM3aumm MNepeHOCYMKOB, KaHanoB, TpaHcnopTHbix ATda3s; posb
buomembpaH B npoueccax nepegayn WHGOpPMaUMM B KIETKY, B OCYLIEeCTBIIEHUN U
perynupoBaHun mMeTabonnyecknx npoueccoB B KreTKe, B MEXKIETOYHbIX B3aMMOAENCTBUSX;
cnocobbl Mogndurkaumm membpas;

- MOHMMaHWe CyLWHOCTM romMeocTasa, NyTen nepefayn curHana B KNeTKy W ero
npeobpasoBaHUsl; MOMEKYNAPHO-KNETOYHbIX MEXaHU3MOB perynaumm  OuOXMMUYECKNX U
Brom3nyecknx NPoLLeCccoB B KIeTke

- paCLLII/I(prBKa NepBUYHbIX MOJNEKYINAPHbIX Mnpoueccos, JieXawmx B OCHOBE
(pyHKLI,VIOHI/IpOBaHVIFI KIETKM B HOpME U Npu naTtosfiornn, MexaHnM3mMoB pa3BUTUA NATOJTIOTMYECKNX
COCTOSHWUN OopraHmamMa 4enoBeKka, CBA3aHHbIX C HapyweHUeM CTPYKTYpbl W (byHKLWIIZ
M6M6paHHbIX KOMMNOHEHTOB

- CMNOCOBHOCTb pewaTb onpeaerneHHble nccrnegoBaTtesribCKMe 3agadi.

10. MecTo y4ye6HOM agncumnnuHbl B cTpykType OOIT:

AncumnnuHa oTHocuTes K 6oky 6asoBbix gucumnnuH (mogyrnen) (b.1), yacTb,
dopmMmunpyemas yyactHmkamm obpasoBartenbHbix oTHoweHun (b.1.B.). [laHHasa gucumunnuHa
aBnseTca npegwecteytowen 6noky 2 (Mpaktukn) n 6noky 3 (FocygapcTeBeHHas ntorosasi
aTTecTtauus) nporpaMmmeil.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUs MO AUCLMNIUHE/MOAYNIO (3HAHUS, YMEeHUA,
HaBbIKW), COOTHECEHHbIe C NNaHUPyeMbIMU pe3yfibTaTaMU OCBOEHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHLUAMU) U UHAUKATOPAMU UX OOCTUKEHUA:

Kog HassaHue Koa(bl) NugukaTop(bl) lMnaHnpyemble pesynbTatbl 00y4eHns
KOMMeTeHL MK
MK-3 CnocobeH MK-2.3. | OnpegensieT HoBble | 3HaTb:  COBPEMEHHbIE  MPEACTaBMEeHMsT O
NpoBOANTb obnactu CTPYKTYPHOW OpraHu3auum KOMMOHEHTOB KIETKM
Hay4Hble nccrnegoBaHus um N MexaHn3Max Mx (PyHKLMOHUPOBAHWS B HOPME,
uccriegoBsaHvsa B npobremsbl B cdhepe | npu BO3JENCTBUU PUINKO-XUMNYECKUX
obnactu pa3paboTku (hakTopoB M pas3BUTUU psga  NaToNorMyeckux
MeanuUMHbI U 6uodmsnyecknx 1 | COCTOSIHWUI opraHu3ma
Huonorum PUNKO-XUMUYECKUX
TEXHONOMMN B YMeTb: Ucnonb3oBaTb TEOPETUYECKME 3HAHUS B




3ApaBoOoXpaHeHnn

obnactm 6uocpmsmkn  knetkm B Byayuien
npodeccrnoHanbHON OeATENbHOCTN, CBA3AHHON C
nccnegoBaHMeEM  CTPYKTYPHO-GOYHKLMOHANBHOMO
COCTOSIHUSI MeMOpaH M [pYyrMx KOMMOHEHTOB
KIETOK.

BnageTtb: HaBblkaMu UCCregoOBaHUsl KINETOK C
noMoLlblo  NIyOPECLEHTHOIO  MMKpOCKoNa,
CKaHUpYyloLEero  9MeKTPOHHOro  MUKpOCKona,
BblAE€NEHMS Pa3nUYHbIX KMETOK M  KMNEeTOYHbIX
KOMMOHEHTOB, WCCMNeAoOBaHUA WX CTPYKTYPHO-
YHKUMOHANBHOIO COCTOSIHUS B HOpME UM B
YCNOBUSAX aencrteus PUINKO-XMMNYECKUX
¢hakTopoB..

12. O6bemM gUucUUNNUHbLI B 3a4eTHbIX eauHuuax/yac — 3/ 108.

CDopma npome)KyTquon aTTecTauumn — 3aveT

13. TpyaoemkocTb No BuAam y4ebHou paboTbl

TpyaoemMKoCTb
Bug y4ebHol paboTbl Bcero Mo cemecTpam
Ne cemecTpa Ne cemecTpa
AyaouTopHbIE 3aHATUSA 40 40
nekuunu 16 16
npakTuyeckme - -
B TOM 4Yucne: nabopartopHble 16 16
rpynnosble 8 8
KOHCYnbTaumm
CamocTosaTenbHas paboTa 68 68
B TOM Yucne: kypcosas pabora (NpoekT)
dopma NpoMeEXyTOHHOM aTTecTaLmm
(3K3ameH —
UToro: 108 108

13.1. CopepxaHue gUCLUUNINHDI

Ne n/n

HaumeHoBaHue pasaena
OVCLMNAUHBI

CopepxaHue pasaena AUCUUNMvHBGI

Peanusauus
pasgena
AVCLMNAWHBI C
MOMOLLbIO
OHNnamnH-kypca,
OYMK*

1. NNekumn
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BeepneHne B 6rodnsmky
MeMOpaHHbIX W KIEeTOYHbIX
npoLeccoB

CTpyKTypHO-
byHKLMOHaNbHas
opraHm3aunsi KOMMOHEHTOB
brnomembpaH

Brodmaunka KneTkn — BaxxHenwmnin pasgen 6noguanku.
Brodmaunka membpaH kak knoveBon pasgen
orodusnkm kneTkn. MNepcnekTnBHbIE HanpaeneHns
H6urocpmankm knetkn. Metoabl uccrnegoBaHust MeMopaH:
Broxumnueckne, buoduanyeckme, pusnonormyeckue,
reHeTnyeckne, uMmyHonornyeckme. bnodmsmnyeckme
MeTOAbl UccriefoBaHnss MeMOpaH: AMdpPakUNOHHbIE
(peHTreHoBckas audpakuns, oudpakuns HENTPOHOB);
pe30HaHCHbIE (S4EePHbIV MarHUTHBIN Pe30HaHCc,
ANEKTPOHHbIN NapaMarHUTHbIA Pe30HaHC); ONTU4eCKme
(abcopbumoHHasa cnekTpockonusd, donyopecueHuns n
MeToq, chnyopecLEeHTHbIX 30HA0B, AUCNepcust
ONTUYECKOro BpaLLeHus, KPYroBom ANXPOn3m,
MHdpakpacHasi cnekTpooToMeTpUs);
onddepeHumansHas ckaHupytoLwas
MUWKPOKanopumeTpusl; METOA, PaanoaKkTUBHbBIX METOK;
MeTOoA MOAENMPOBaHNs MemMbpaH.

Knaccudumkaums, coctas, CTPyKTypa, 1 OyHKLUK
MembpaHHbIX MnuaoB. OCOBEeHHOCTM NUNMAHOTO
cocTtaBa MeMOpaH KIeToK NPoKapuoT, 3yKapmoT U
BMPYCOB.

daszoBble  nepexodbl  nMNuAoB B MeMbpaHe.
JIvoTponHeIM ¥ TEPMOTPOMHBLIA  Me30MOpPU3M
nunugoB  6uomembpaH.  KuHKM,  MexaHusm  ux
obpasoBaHusa. CTpykTypHas acummeTpus nunuaos.
CBaA3b Mexay as3oBbIM COCTOSIHUEM JUMWMOAOB W
dyHKUMENn MembpaH. Knaccudwukaumsi, CTpyKTypa,
YHKUMM 1M nokanusauumsi MembpaHHbiXx  Genkos.
CTpyKkTypHO-(hyHKUMOHANbHas opraHu3aums
MeMOpaHHOrO  Kapkaca 9pUTPOLMTApPHOM  KIETKW.
Xapakrepuctmka OCHOBHbIX OernkoB 3apuTpouMTapHON
MembpaHbl: CnekTpuHa, akTuHa, ©enka nonockl 3,
rMUKOPOPUHOB M Ap. XapakTepucTuka yrneBogHbIX
KOMNOHeHTOB GuomembpaH. CTpykTypa u yHKUMK
nnasmaTnyeckmx mMemobpaH Ha npumepe MembpaH
aputpountoB.  OCOBEHHOCTM  MEXMOMEKYNAPHbIX
B3auUMOAENCTBUA B MembpaHax. ®Punsmyeckme OCHOBBI
BHYTPUMEMOPaHHbIX B3aUMOAENCTBUN. Nvnna-
ninuaHele, Genok-nunuaHele K1 BGenok-6enkosble
B3aMMOEWNCTBUSS B MembpaHax, WX ponb B
yHKUMOHMpPOBaHUN  OuomembpaH. [MoHATMe 06
AHHYNSAPHBIX NunNuaax.

1.2

MembpaHHbI TpaHcnopT

Ob6waa xapakTepucTuka MpOLECCOB TpaHcrnopTa
BELLECTB u4epe3 MembOpaHy. [Bwxywme cunbl K
MeXaHU3Mbl MeMOpaHHOro TpaHcnopTa.
TepmoguHamMuyeckne  ypaBHEHUS U KpuTepum
npoLeccoB MNacCMBHOMO W akTMBHOrO TpaHcnopTa.
[MaccuBHbIM ~ TpaHCNOPT  BELLECTB. MaccuBHbIN
TpaHcnopT NOHOB. YpaBHeHus andcysuum,
NPOHNLLAEMOCTH, KOHCTaHTa NMPOHULLAEMOCTH.
MHOYyUMPOBaHHbIA MOHHBIA  TpaHcnopT. [loaBMXHbIE
nepeHoCHUKN (noHoopsl). Vcnonb3oBaHue
NMOHOOPOB B MCCreAoBaHUAX MeMbpaH 1 MeguumnHe.
MOHHBIN TpaHCNOPT 4Yepe3 CenekTMBHblIe KaHarbl.
Knaccudpumkaumsa  vOHHbIX  kaHanoB. CTPyKTypHO-
dYHKUMOHaANbHaa OpraHnsaumMsi WMOHHbIX KaHanoB
MembpaH (noTeHuunansaBncUMbIE Kanuesble,
HaTpueBble, KanbuueBble KaHanbl). [OuckpeTHoe
OonucaHWe TpaHCMOpTa 4Yepe3 WOHHble KaHanbl.
AKTMBHbIA  TpaHcnopT. [lepBUYHO- ©N  BTOPUYHO-
aKTUBHbIN TpaHcnopT. CTpykTypa, PyHKLMOHANbHbLIE U
dumsmko-xummdeckue csonictea Na, K- AT®asbl n Ca —
AT®asbl. MonekynsipHble OCHOBbI (PYHKLMOHMPOBAHKWS




CUCTEM BTOPUYHO-aKTUBHOrO TpaHcnopTa. [epeHoc
yepe3 MemMbpaHy MaKpOMOMEKyN M YacTuL: 3K30LUTO3
1 SHOOLUNTOS.

1.3

Mpobnembl nepegayu
nHdopMaLmmn B KNeTKy
Pornb MembpaH B
MEXKKIETOYHbIX
B3aMMOOENCTBMSX

OOwass  xapakTepucTMka MpoOLECCOB  nepedayu
nHdpopmaumm B knetke. [MOHATME O NEPBUYHBIX U
BTOPUYHBIX MeCcCeHIKepax. Knaccudmkauws,
0COBEHHOCTH CTPYKTYPHO-(PYHKLMOHANBHON
opraHusaumMm  MembpaHHbIX  GenkoB-peLenTopoB.
MemOpaHHble peuenTopbl: accounnpoBaHHbele ¢ G-
benkamn, C ((PepMEeHTAaTUBHOM aKTUBHOCTbIO WU
peuenTopbl — WOHHblE KaHamnbl. BHyTpukneTouHble
peuenTopsbl.

BHYTpUKNETOYHbIE CUrHamnbHble NyTW. BTopuyHble
MecceHOXepbl. XapaKkTepucTnka ageHunaTumKnasHoro
nyTM nepefayn curHana B KMeTKy. XapakTepucTuka
doconHO3MTUAHOrO MNyTM nepefjayvM CcurHana B
knetky. Ponb aktuBHbix ¢opMm  Kucnopoga B
npoueccax CUrHarnbHon TpaHCOyKUNN. MyTm
HenporymoparnbHOn perynaumm yHKUNR KNeTok.
OcHoBHblE (hOPMbI MEXKITETOYHBIX B3aUMOLEWCTBUA.
Ponb komnoHeHTOB OvomembGpaH B OCYyLLECTBREHUU
MEXKINEeTOYHbIX B3auMogencTBun. lNpukpenutensHble,
3anvpaoLlime U KOMMYHUKALMOHHbBIE KOHTaKTbl MeXay
knetkamu. AgresmBHble 6enku membpaH: WHTErpuvHbl,
KaarepuvHbl, CENEKTUHbI, UMMYHOIIOBYINHBI.

1.4

YpoBH#H perynsumm
KNEeTO4YHOro oTBeTa.
Cnoco6bl perynsumm
aKTMBHOCTUN (PepMEHTOB.
Perynsauus KonuuecTea
depmeHTa B KkneTke nytem
N3MEHEHNs CKOpPOCTUM ero
CMHTEe3a u pacnaja.

AnnocTtepuyecknii MexaHumam perynsaumm akTMBHOCTU
PepMEHTOB. Mogenu annocTepunyeckmnx
B3anUMOENCTBUN. MN3ocTtepuyeckas perynauus.
AOCOPOLMOHHBIN  MeXaHU3M perynsumm axkTMBHOCTM
depmeHTOB. Accoumaunst U avccoumauus 6enkoB kak
cnocob perynauum Kx QyHKUMOHANbHBIX CBOWCTB.
KoBaneHTHada moaudmkauuss GenkoB B KMETKe.
Kackagbl depMEHTATUBHBIX  peakuun n nx
dusnonornyeckas ponb

KoctutytmBHble 1 uHOyumbGenoHble  (PEepMEHTHI.
Perynauna  GuocuHTesa  GenkoB.  O6wme u
crneumduyeckme TPaHCKPUMLIMOHHbIE dakTopbl.
Mpoueccunr PHK. CtabunbHocte MPHK. Perynsauus
TpaHcnsauMm (NO3MTMBHAsA, HeraTMBHas M ToTanbHas
perynsauus). CoptupoBka 6enkos B knetke. Perynauus
pacnaga 6enkoB B KIETKeE.
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MeguumHckne acnekTbl
B1OMM3NKM KNETKN

Cnocobbl MmoandmrkaLmm NPUPOLHbLIX U UCKYCCTBEHHbIX
membpaH.  CBobogHopagukanbHoe  nepokcugHoe
OKUCIeHWe nuMnuaoB MembpaH B HOpMe U npwu
naTtofiormyecknx  npoueccax. AKTMBHble  (POPMbI
KMcnopoga, MexaHusm ux obpa3oBaHUsl, CBOWMCTBRA,
nytm  yTunmsauum, ponk B perynupoBaHuu
MeTabonuMyecknx  npoueccoB B  Buocuctemax.
AHTUOKCMAAHTBI, UX Krnaccudpukauus, nokanusauus,
CBOWCTBA, MeXaHu3Mbl OKOMOrM4yeckoro [OencTBuS.
lMoHATHE 0 NPOOKCMAAHTaX N OKUCIUTENBHOM CTpecce.

Pepokc-perynauma  — ogvH M3 MexXaHWM3MOB
perynmpoBaHusi MeTabonmMyecknx NpoLIeCCOoB.
MatonorMm  opraHuM3Ma 4ernoBeka, CBA3aHHbIe C
NHTeHcUMKaLmen cBOGOAHO-paanKanbHbIX

npoueccoB. KnetoyHass rmnbenb. Anonto3. Hekpos.
Aytodarna. Pomnb KOMMOHeHTOB OuomembpaH B
peanusauum npoLieccos KneTouyHon rmbenn.
MaTtonorm opraHuama 4YenoBeka, CBs3aHHble C
ycuneHmem u ocrabneHveM npoueccoB KINeTOYHON
rmbenu. Perynauua npoueccoB KneToyHon rmnbenu.
VMiMMmyHOnaTonormm, cBsi3aHHble C  HapyLlEeHWeM
CTPYKTYPHbI U dYHKUMW yernoseka. [latonoruu
YyenoBeka, CBsi3aHHble C HapyLEeHUSIMU  MOHHOIo




romeocTtasa KNeTokK 7 (*)yH KUMOHNPOBAHUA
MeM6paHHbIX TPAHCMNOPTHbLIX CUCTEM.

2. MpakTuyeckune 3aHaATUA

He npegycmoTpeHbl

3. llabopaTopHble 3aHATUSA

3.1 BeepneHwne B 6nocdmsmky MeTogapl nccrnegoBaHus BGuomembpaH:
MEeMOpaHHbIX U KNETOYHbIX | BMoxmmudeckue,  Buodmsmdeckue, reHeTUyeckue,
npoLeccoB dumsmonornyeckme, MMMyHonormdeckue. BeigenexHve m
CTpyKTypHO- pasgenenne buomembpaH. igeHTndukaums memopaH.
byHKLMOHaNbHas Bbigenenne wmembpaH aputpoumToB. OnTudeckune
opraHm3aums KOMMOHEHTOB | MeToAdbl  UccregoBaHus  MembpaH.  OneKTPOHHO-
onomembpaH MUKPOCKOMMYECKNE MEeTOoabl UccnenoBaHns MembpaH.

MpotoyHass umTodnyopumeTpuss B UCCregoBaHUU
bvomembpaH. dnyopecueHTHad  MUKpOCKOMMS B
nccnegosaHmum MembpaH.
CTpyKTypHO-hyHKLMOHaNbHasa opraHu3auua membpaH
KMNeToK KpOBW. Wccneposanne CTPYKTYPHOTO
COCTOSIHMUSI  3PUTPOLUTAPHBIX U NMMAOUUTaAPHbIX
MembpaH ¢ NOMOLLbI0 PJTYOPECLEHTHBIX 30HA0B.

3.2 MembpaHHbI TpaHCNopT -

3.3 Mpobnemsbl nepegaym | CurHanTpaHCcOyKTOpHbIE CUCTEMBI KNeTKW.
nHdOopMaLMmM B KIETKY PeuenTopbl. BTopunyHble MeCcCeHOKepbl.
Ponb mMembpaH B | OnpegeneHne ypoBHS WMOHOB KanbUWsi B KreTKax B
MEXKIETOYHbIX HOpME W nocne BO3AENCTBUA (PUINKO-XMMUYECKMX
B3aUMOOENCTBUSX hakTopoB.

OnpegeneHne ypoBHSA peLenTopoB Ha MOBEPXHOCTU
numdounTapHelx MembpaH B HOpME UK nocne
BO34ENCTBMSA PU3NKO-XUMUYECKMX areHTOB.

34 YpoBHu perynauun | NccnegoBaHne YpOBHSA KaTanMTUYECKOW aKTUBHOCTM
KNEeTO4HOro OTBETa. | nmakTaTgernaporeHasbl W CyKuuHaToernaporeHasbl
Cnoco6bl perynauuun | numdouMTOB Nocrne BO3AeNCTBUSA (PU3NKO-XMMNYECKNX
aKTMBHOCTUN (bepMEHTOB. areHToB.

Perynsums konuyectea VMccnegoBaHne KUMHETUMYECKUX CBOWCTB  HEKOTOPbIX
depMeHTa B KINeTKe nyTem KNETOYHbIX (PEPMEHTOB B YCMOBUSIX Pa3fIMYHOrO
N3MEHEHNs1 CKOPOCTU ero MUKPOOKPYXXEHUSI

CVHTe3a M pacnaga.

3.5 MeauvumnHckme acnekTbl | MiccnegosaHue WHTEHCMBHOCTU cBoboaHo-

B1OU3NKM KNETKN paavKanbHbIX npoLeccoB Ha NOBEPXHOCTU
3PUTPOUNTAPHBIX U NMMAOUUTAPHBIX  KIETOK.
WccneposaHue aHTupagmkanbHon aKTUBHOCTM
NeKapCTBEHHbIX npenapaTos. WcecneposaHuve
CTPYKTYPHO-(PYHKLMOHAIbHbIX MoAmduKaunmn
3PUTPOLIUTAPHBIX MmembpaH B NpUCYTCTBUU

J1IeKapCTBEHHbIX NMpenapaToBs.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue

Buapl 3aHATUIR (KONWUYECTBO YacoB)

Tembl (pasgena)

Nekunn
ONCUMNIUHbBI

MpakTnyeckne

JTabopaTopHble

pynnosble
KOHCynbTaumm

CamocTosiTenbHas
paboTta

Bcero

1.1

BeegeHuve B
B6uropumauky
MeMBpaHHbIX 1
KNEeTOYHbIX
NpoLEeCCOoB. 4
CTpyKTYypHO-
dyHKUMOHanbHas
opraHu3aums
KOMMOHEHTOB
BrnomembpaH

16

28

1.2

MembGpaHHbI
TpaHcnopT

11




1.3 Mpobnemebl
nepegauu
WHdopMauumn B
KNeTKy. Pornb
MeMOpaH B
MEXKIETOYHbIX
B3anUMOENCTBUS
X

1.4 YpOBHHU
perynauum
KNeTo4YHoro
otBeta. Cnocobbl
perynauum
aKTUBHOCTM
epMEHTOB.
Perynauusa 4 - - 2 18 24
Konm4yecTBa
depmeHTa B
KneTke nytem
N3MEHEeHNS
CKOpPOCTU ero
CVHTE3a "
pacnaga.

1.5 | MeauuuHckune
acnekTbl -
Brodunsnkm
KNeTKu

Wtoro: 16 - 16 8 68 108

14. MeTogn4yeckne ykasaHusa Ans obyvaroLwmxcsi N0 0CBOEHUIO AUCLUNIIUHbI:

MHdopmauma no  yyebHom  gucuunnmHe  «buodmamka  knetkm»  (OCHOBHas
obpasoBaTenbHas nporpamma BbicLlero obpasoBaHus no Hanpaesnenuto nogrotoskn 30.05.02
MeguumHckaa ©uodumsnka, y4yebHbii nnaH, pabodasa nporpaMmma AUCUMNANHBI «Brodunsnka
KNeTkn», poHObl OLEHOYHbIX CPEACTB, OCHOBHASA U AOMNOMHUTENbHAA nuTepaTypa) pa3meLleHbl
Ha obpa3oBaTenbHOM nopTane «ANeKTPOoHHbIN yHMBepcuteT BIY» (https://edu.vsu.ru).

N3ydyenne pucumnnmuel «O6waa u meguumHckas ©uodmsmnka» npegycmaTpuBaeT
YTeHue Nnekumin, nposeaeHne nabopaTopHbIX 3aHATUIN, CAMOCTOATENBHYIO paboTy CTYAEHTOB.

OcBoeHve cogepxaHus  OUCUMMAWHBI  OCYLLECTBASIETCA C  UCMNONb30BaHUEM
ANCTaHUMOHHbIX obOpasoBatenbHbix TexHonormi ([OT) — 3nekTpOHHbIX Y4eOHbIX KypcoB
"Brnogmamka" " «MeguumnHckas Brodmsmkar, pacnosioXeHHbIX no  agpecam:
https://edu.vsu.ru/course/view.php?id=9694 un https://edu.vsu.ru/course/view.php?id=6715 Ha
nopTane «ONeKTPOHHbIN YyHnBepcuteT BIY». MNepen Havyanom yyebHbIX 3aHATUI 0By4varomnmncs
DOJDKEH:

1. TllpoBepuTb Hanuune pJoctyna K Kypcy. B cnyyae BbisBrieHuss npobnem
CBOEBPEMEHHO 06paTUTLCS K NpenoaaBaTernto Unu B Cny0y TEXHNYECKOW NOAAEPXKKM.

2. N3yunTb nHTEpdenc Kypca, 3HaTb cnocobbl B3anMogencTBms C npenogasatenieM B
pamkax QYK: cooblieHne Ha opyme, oTrnpaska JIMYHOro coobLeHuns, YarT.

3. O3HakoMUTBbCA C UEenb M 3agadamu OUCUMMAMHBLI, NepevyHeM OPMUPYEMbIX
KOMMNEeTeHUMA 1 pesynbTaToB 0Oy4eHusi, NporpammMon AUCUUNMKUHBI, KaneH4apHbIM MNIlaHoM,
TPaeKTopMen OCBOEHUA  OUCUMMAMHBI, KOMMSIEKCOM BonpocoB W TpeboBaHun ansa
NPOMEXYTOYHOW aTTecTaunmn.

4. O3HaKOMUTbLCA C NEepeYHeM OCHOBHOW W OOMOMHUTENbHOW NUTEpaTypbl, a Takke
CMMCKOM  3NEKTPOHHbIX Obpa3oBaTenbHbIX PECcypcoB, HeobxoauMbiX Ansi  OCBOEHUS
ancumnnuHbl. onyunTb AOCTYN K 9MNEKTPOHHbIM OUOAMOTEYHBIM CUCTEMaM, Ha KOoTopble
odopmneHa nognucka Pro0yY BO «Bl'Y».

CamocTtosTenbHas pabota CTyQeHTOB  OCYLLECTBMSieTCA C  MCMNOfb30BaHWEM
pPEKOMEHOOBAHHbLIX YY4EOHMKOB M Y4ebHbIX Mocobunm B xoge MNoAroTOBKM K nabopaTopHbIM
3aHATUAM. CTyaeHTbl 3HAaKOMSATCS C TEOPETMYECKMM MaTepuanom B npouecce NEeKUUOHHOro



Kypca, camMOCTOATENnbHO npopabatbiBaloT W ycBaMBalOT TEOpETUYECKME 3HaHMA C
NCNoNb30BaHMEM peKoMeHayemon ydebHon nutepaTypbl U y4ebBHO-MeToauyeckmx nocodun,
cormnacHo ykasaHHomy crmcky (n.15).

Ha nabopaTopHbIX 3aHATUSX CTyAEHTbl NMOO MHAMBMAOYyanbHO, NMMB6O B CcOCTaBe Marnowu
rpynnbl  BbINOMHAKT y4yebHo-nccnegoBatenbckyto paboty. B xope nabopatopHbix pabot
CTyLEHTbl NpnobpeTatoT HaBblkM obpaLeHns ¢ Buonornyecknmmn obbekTammn ans onpeneneHns
nx OMOUINYECKNX  XaPaKTEPUCTUK, YMEHWe Oonpedenatb 9TU  XapaKTEPUCTUKM U
aHanuanpoBaTb MOJfyYeHHble peaynbTatbl. B koHUe nabopaToOpHOro 3aHATUS pes3ynbTaTtbhl U
mMaTepuanbl yd4ebHo-uccrnegoBaTenbckon paboTbl [oKNagblBalOTCA npenogasaTento, npu
HeobxogmMmocTn obcyxgatTca B rpynne (otyeT o nabopaTtopHOM 3aHATUM). B cnyyasx
nponycka nabopaTopHOro 3aHATUA MO KakuM-nnbo npuymMHaMm CTyaeHT o6s3aH  ero
CaMOCTOATENbHO BbINOMHUTL MOA KOHTPONEM npenogaBaTens BO BpeMsa MHAMBUAOYANbHbIX
KOHCYNbTauun.

Mepepn Hayanom y4yebHbIX 3aHATUIN 00YYaOLLNNCSA OOSMKEH:

1. O3HakOMUTBbCA C LEenbi W 3agadaMmv AUCUUMNIIUHBI, NepedyHeM opMUpyeMbIX
KOMMeTeHUMN N pesynbTaToB 00yYeHus, NporpaMmMon OUCUMMAWHBI, KaneHOapHbIM MnfiaHoM,
TPaeKTopMen OCBOEHUS  OUCUMMAMHBI, KOMMMEKCOM BoOMnNpocoB UM TpeboBaHun ansa
NPOMEXYTOYHOW aTTecTauumn.

2. O3HaKOMUTBCA C MEpPeYHEM OCHOBHOW M AOMOMHUTENbHOM NnuTepaTypbl, a Takke
CMNCKOM  3MIEKTPOHHbIX OOpasoBaTenbHbIX PecypcoB, HeobxoauMMbIX LA OCBOEHUS
ANCLUNIINHBI.

3. [lMonyunTtb [OCTyNn K ONEKTPOHHbIM OMONMOTEYHBIM CUCTEMaM, Ha KoTopble
odopmneHa nognucka ProOyY BO «Bl'Y».

Tekywas artrectaumsa obecneyMBaeT nNPOBEPKY OCBOEHUs y4dyebHOro maTepuana,
npuobpeTeHnst 3HaHWA, YMEHWA W HaBbIKOB B MpoLecce ayguTOPHOM M CaMOCTOATENbHOM
paboTbl CTyAeHTOB, (hopmupoBaHus npodpeccnoHanbHbix komneteHuun (MK-3.3). Tekywasn
aTTectauus no gucumnnmHe «brnodursmka kneTkn» NpoBoaUTCS B BUAE NMUCbMEHHOrO 3adaHus
Mo NEeKLMOHHOMY KYpCy M BKNOYaeT B ceba perynsipHble OTYeTbl CTYAEHTOB No nabopaTtopHbIM
paboTtam. lNpu nogrotoBke K oT4yeTam CTYAEHTbl M3Y4alT U KOHCMNEKTUPYKOT PEKOMEHOYEMYIO
npenogaBsaTtenemMm yy4ebHyro nutepaTypy, CamMOCTOATESNIbHO OCBaMBAKT MOHSATUWHbLIA annapar.
[MnaHnpoBaHMe 1 opraHuMsauusi NPOBEPKM B XO4€ TEeKyLMX aTTectaumin 3HaHWW, YMEHUU W
HaBbIKOB OCYLLECTBMSIETCS B COOTBETCTBUM C coaepXaHuem paboden nporpammbl U
KaneHgapHO-TEMATUYECKMM MMaHOM C NMpUMEHeHneM ¢oHAA OLEHOYHbIX CPeAcTB. Tekylias
aTTecTauus siBnsietca obsi3aTenbHON, ee pesynbTaTbl OLEeHMBalOTCA B 6annbHOM cucteme 1 no
peLeHunto kadeapbl MOryT ObITb YYTEHbI MPY MPOMEXYTOYHOW aTTecTaunmn oby4varoLLnXCcA.

dopmMon NPOMEXYTOYHOW aTTecTauun 3HAHUW, YMEHUW W HaBbIKOB OOy4arloLWmMXca
SBNSIETCA 3a4erT.

15. lMepeyeHb OCHOBHOM WU [OMOJSIHUTENIBHOW §NUTEpaTypbl, PEeCypCOB MWHTEPHET,

HGOﬁXOAMMbIX AnAa oCBOeHusA AoNCUUNINHLI
a) OCHOBHag nuTeparypa:

Ne
n/n

1

NcTouHnk

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| >

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

2 UepHbiw. - 2-e u3d., ucrnp. u don. - M. : TOOTAP-Medua, 2015. - O6C "KoHcynbmaHm cmydeHma". -
URL :http://www.studentlibrary.ru/book/ISBN9785970435267.html

0) fononHUTEenbHasa NuTeparypa:

Ne n/n HcmoyHukK
Apmioxoe B.I". buonozuveckue membpaHbl: CmpyKmMypHasi opeaHu3auyusi, hyHKyuU, Mooughukauusi
3 u3UKO-xUMUYeCKUMU azeHmamu : y4eb. nocobue. / B.I. Apmiwoxos, M.A. HakeacuHa. — BOpoHex:

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

Apmroxoe B.I". buogpusuka: yuebHuk onsi BY30e / nod ped B.I. Apmroxosa. - M. : Akademuyeckul
npoekm, 2009. - 294 c..

Apmioxoe B.I. MonekynspHas buogu3uka: MexaHU3Mbl MPOMeKaHusi 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. 2oc. yH-
m .— BopoHex : 130-60 BopoHex. eoc. yH-ma, 2012 .— 219 c.
Mywkambapoe H.H. MonekynsapHas 6uonoaus : yuyeb. nocobue / H.H. Mywkambapos, C.J1. Ky3Heuos.

6 — M. : OO0 «MeduyuHckoe uHgpopmayuoHHoe azeHmemeoy, 2003. — 544 c.
®yHAameHmarnbHas U KIuHU4Yeckasi gousuosoausi | y4ebHuk 0nsi cmyd. ebicw. Med. y4eb. 3asedeHul
7 u buorn. ¢hak. yH-mos, obyd. no cneyuansHocmu "®@usuosioaus”/ nod ped.: A.l'. KamkuHa, A.A.

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

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0duLmnanbHble pecypchbl MHTEPHET):
Ne n/n UemoyHuK
1 AnekmpoHHas bubnuomeka 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 Tekcmosasi 6asa OaHHbIX MEeOUUUHCKUX U 6uonozsudeckux nybnukayul Ha aHarulCKOM S13bIKe
HauuoranbHol meduyuHckol 6ubnuomeku CLUA - URL http://www.nchi.nlm.nih.gov/pubmed

16. NMepe4yeHb y4eOHO-MeTOaQNYECKOrO ob6ecneyvyeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne n/n MCTOYHMK
Apmioxosg B.I". buonoau4eckue membpaHbl: cmpyKkmypHasi opeaHu3auus, hyHKyuu, Mmodugukayusi
1 puU3UKO-XUMUYECKUMU a2eHmamu : y4eb. nocobue. / B.I. Apmioxos, M.A. HakeacuHa. — BopoHex: N30-

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

Apmioxos B.I". MonekynspHas buogusuka: MexaHU3MbI MPOMeKaHUs U peaynsyuu 8HymMpuUKIIemoYHbIX
2 npoueccos : y4eb. nocobue / B.I". Apmioxos, O.B. bawapuHa ; BopoHex. 2oc. yH-m .— Boporex : U30-
80 BopoHrex. eoc. yH-ma, 2012 .— 219 c.

Apmioxoe B.I". CmpykmypHO-hyHKLUUOHaNIbHOE coOCmosiHUe buomembpaH U MeXKIemoyHbie

3 g83aumoldetlicmeus : y4eb. nocobue / B.I. Apmioxos, M.A. HakeacuHa. — Boporex : UL BI'Y, 2008. —
156 c.
4 lpakmukym no 6uogpusuke / [B.I. Apmioxoe u 0p.] ; BopoHex. eoc. yH-m ; [1o0 obw. ped. B.T.

Apmioxosa] .— BopoHex : isdamenbckul dom BI'Y, 2016 .— 313 c.

17. OOpa3oBaTesfibHble TEXHONIOMMU, UCNONb3yeMble Npu peanusauum Yy4eOGHOMU
AUCLUMNIINHBI, BKMOYas AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruun (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpwn peanusauuym AUCUUNNMHBI UCMOMb3YOTCA 3NIEMEHTbI 3NIEKTPOHHOIO 06YyYeHus,
AVNCTaHUMOHHbIE 06pa3oBaTefbHble TEXHOMNOMMN, LMGPOBbLIE TEXHOMOMMU.

18. MaTtepnanbHO-TEXHU4YECKOe obecneyeHne ANCLUMUNIIUHDI:

YyebHasi ayantopus ons NpoBeAeHUs 3aHATUN r. BopoHex, nnowanp YHuBepcutetckas, 4.1, nom. |, aya.
NEKUMOHHOro Tnna 365

CneumnanusmpoBaHHas mebenb, aKpaH A NpoeKkTopa,
npoektop Acer X115H DLP, HoyT6yk Lenovo G500 ¢
BO3MOXHOCTbIO MOAKIMIOYEHNS K ceTh «MHTepHeT»,
WinPro 8, OfficeSTD, Kaspersky Endpoint Security,
Google Chrome

YuebHas ayamTopusi 4ns NpoBeaeHNs 3aHSTUN r. BopoHex, nnowanb YHuBepcutetckas, 4.1, nom. |, aya.
CEeMMHapCKOro Tuna (nabopaTopHble 3aHATKSA), 4N 61

npoBeaeHUs rpynnoBbIX N UHANBUAYaMNbHbIX
KOHCYNbTaLWi, TEKYLLErO KOHTPONSA Y NPOMEXYTOUYHOWN
aTTecTaymm

CneunanunsmpoBaHHas mebenb, nabopaTopHasi
nocyaa, pH-meTtp noptatneHbin HI83141, Mukpockonsl
Mwukmeqn, CnektpodoTtomeTp M3-54-00 YO,



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

NPOrpaMMHO-MeTOANYECKNI KOMMNIEKC
BuoxnmunioMm.aHanunsa, ueHTpudyra Eppendorf,
werkep-mHkybaTop Ansa nnaHweta Elmi SHAKER ST 3

YyeGHasi ayauTopus st MPOBEAEHUS 3aHATUI
cemmHapcKoro Tuna (flabopaTopHble 3aHATUSA), Ans
NpOBEeAEHUs TPYMMOBLIX Y MHAVBUAYANbHbIX
KOHCYMbTaLWiA, TEKYLLLEro KOHTPOMSA U MNPOMEXYTOUHOW
aTTecTaumu

CneupmanunanpoBaHHasi Mebenb, BUOXUMNHECKUI
nommHomeTp BXI1-07, cnektpodotometp CP-2000; BeChI
nopTatueHble Scout-Pro, auctunsitop ¢ 6akom
HakonuTtenem Liston;

KkomnbtoTep (cuctemMHbI 6rok Celeron, MoHWUTOP
SyncMaster 753DFX); meluarnka

mMarHuTHas MS-300; mukpockon meauumHekmn BUOMELL
ncnonHexne BUOMEL 2;

MOOUIbHBIN KOMMbIOTEPHBIN KomMrieke KAU-M; pH-metp
KapMaHHbI, KOPOTKUIA SIEKTPOL,;

CyLumrika ans nocyapl anektpudeckas 3kpoc 19-2010;
Tepmoctart JIAB-TX-TC-01/12-100;

TepmocTar TBepAoTenbHbIN umdposon Bio TDB-100;
TEPMOCTAT ANEKTPUYECKUIA

cyxoBo3ayLuHbin TC-1/80 CIY; "YHunnaH" nnaHWeTHbIA
boTOMETP C 2-Ms hunbTpamu;

ueHTpudpyra MiniSpin ans npodupok; Y3-aucnepratop
SONICATOR Q500, QSONICA;

poTOpHbIN ncnaputens IKA RV-10

r. BopoHex, nnowanb YHuBepcutetckas, 4.1, nom. |, aya.
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19. OueHou4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLWen U NPOMEXYTOYHOM aTTecTauum

nOpﬂﬂOK OLUEeHKNn OCBOEHUA

oby4arowmmmcs

CoAEepXXaHNeM crieayrLlmnx pasaenos AUCLUMNINHBI

y4yebHoro

MaTtepmana onpeaenaeTcd

No HavmeHoBaHue WugukaTop(bl)
n/n | Pa3Aena amcumninHbl KomneTteHuwms(n) OOCTUXEeHUsI OueHouHble cpeacTBa
(mogyns) KOoMneTeHuuu
BeepneHwne B 6rocnsmky
MeMBpaHHbIX 1
KNIETOUHBIX NPOLIECCOB. OT4eTbl CTYAEHTOB MO BbINOMHEHWIO
CTpYKTYpHO- J'Ia60p?TOprIX paboT, TecTMpoBaHue,
1. MK-2 MK-2.3 YCTHbIV onpoc, komnnekt KM k
yHKLMOHanbHas )
NPOMEXYTOYHOW aTTecTaumm
opraHmsaums
KOMMNOHEHTOB
BrnomembpaH
MembGpaHHbI YCTHbIN onpoc, komnnekt KUM k
2 | TpaHcnopT MK-2 MK-2.3 NPOMEXyTOYHOM aTTecTauunm
Mpobnembl  nepegaym OT4eTbl CTYAEHTOB MO BbINOMIHEHWIO
WHpopMaunm B KNETKY. nabopaTtopHbix paboT, yCTHbIN ONpoc,
3 | Pomb mMembpaH B MK-2 MK-2.3 komnnekt KNMM k npomexxyTouHown
MEXKITETOYHbIX aTTecTtauum
B3aUMOOENCTBUSAX
YpoBHH perynsuuu
KNEeTO4YHOro oTBeTa.
Cnocobbl perynsaumm
aKTUBHOCTM YCTHbIN onpoc, komnnekt KM k
4 | depmeHTOB. Perynauns MK-2 MK-2.3 NPOMEXYTOYHOM aTTecTauum
konuyectBa depmeHTa
B KneTke nytem
M3MEHEHNss  CKOpPOCTM
ero CvHTes3a 1 pacnaga.




No HaumeHoBaHue WuaukaTtop(bl)
n /_n pasgena gucumnnuHel | KomneteHuus(un) OOCTMXKEHUS OueHouHble cpeacTa
(mogyns) KOMMNEeTEHLUN
MeaguunHckne acnekTbl OT4eTbl CTYAEHTOB MO BbINOIHEHWIO
B1OMU3NKM KNETKN nabopaTtopHbix paboT, yCTHbIN ONpoc,
5 MK-2 MK-2.3 komnnekt KM k npoMexyTo4YHON
aTTecTauum
lMpomexyToyHasa aTTecTauns MepeyeHb 8onpocos K 3avemy
dopma KOHTpoOns — 3avert lMpakmuyeckoe 3adaHue

20. TunoBble OLEHOYHbIe CpeAcTBa M MeToAMYeCcKMe MaTepuanbl, onpeaensiowue
npoueaypbl OLleHUBaHUA

20.1. TeKyw M KOHTPOIb YCNeBaeMocTu

20.1.1. TecTOoBbI€ 3agaHusA
Ne 1 «BBepgeHne B 6Mopun3nKy memMOopaHHbIX U KNeTOYHbIX NPOLEeCCOB»
3adaHue 1. OueHUTb, BEPHO N CyXOeHue:

1. Ana wvccnegoBaHMst U3MEHEHUMA  CTPYKTYPHOMO  COCTOSAHUA MeMOpaHHbiX  GernkoB
NCMONb3YyT METO, PEHTIEHOCTPYKTYPHOro aHanmsa.

2. [leTepreHTbl B OCHOBHOM WCMOMb3YyOT AN BbIAENEHUS N OYUCTKM Nepudepuyeckmnx
MeMbpaHHbIX BenKoB.

3. Buodunanyeckne metoabl nccnegoBaHus NO3BOMAT M3ydaTb NOLABUMXKHOCTb M YMAKOBKY
yrneBo4OpOAHbIX Lienen NMNuaos.

4, MwukpoBsA3koCTb BuomemObpaH nccnegytoT NPy NOMOLLM MeToAa refib-XxpomaTtorpagoum.

5. Ons pasgeneHnss MemMbpaHHbIX NUNMOOB  MNPUMEHSIKOT  MEeTOo4  TOHKOCMOMHOW
XpomaTorpadum.

6. B3anmopgencrteue 6enka ¢ nunuaHon memMbpaHon B MOAENIbHOM 3KCNEPUMEHTE MOXHO

n3yyatb NpU NOMOLLN MeToAa pagnMoakTUBHBLIX M30TOMOB.

3adaHue 2 . Omeemumb Ha 80rPOCHI:

1. Ha3oBuTe OCHOBHbIE rpynnbl METOO0B UccnenoBaHus GuomembpaH. YTo oHM No3BONSAOT
n3yyatb?

2. Kakve meTogbl mccnenoBaHusi MCMOMb3YHOT ANA U3YYeHUS CTPYKTYPHOrO COCTOSIHWUSA
AMNNGHOro KOMMNOHEHTa BuomembpaH?

3. Kakve MmeToabl uccnegoBaHWA  MCNOMb3YT  ANA  U3ydyeHus  6enok-nunuaHbix
B3auMMoAeNCTBMin B BomemobpaHax?

Ne 2 «CTpyKTypHO-thbyHKLMOHaNbHaA OpraHM3aumsa KOMMNOHEHTOB MeMbpaH»

3adaHue 1. BbibpaTb npaBurbHble OTBEThI:

1. K nHTerpanbHbIM MemMbpaHHbIM Benkam OTHOCATCA: a) CnekTpuH; 6) poaoncuH; B) 6enok
nosocel 3; r) Na, K— AT®a3za; a) akTuH; €) riImMkoOpuH.

2. B membpaHax aykapuoT npeobnagarowMmn no CooepXaHui nNunugammn sBnsTCA: a)
dochaTnannmMHoO3NTo, 0) dochaTnannxonmH; B) dochaTngmncepuH; r
dochaTngunaTaHonamuH; 4) COUHrOMUENVH; €) KapANONUMUH; XK) XONeCTEPUH.

3. B dopmmpoBaHun memOpaHHOro ckeneta SpUTPOLMTOB Yy4acTBYHOT: a) akTuH; 0)
rMUKOMPOPVH; B) CNEKTPUH; ') POAOMNCUH; 4) aHKUPWH; e) 6enok nonochbl 3.

4. MembpaHHble yrreBofbl BbIMNOMHAKT (OYHKUMU: @) CTPYKTYPHYHO; 6) TpaHCNOpTHYIO; B)

9HEpreTMYeckyto; r) CTabunuampylowylo; 4) ydacTme B MMMYHOSOMMYECKMX peakuusx; e€)
y4yacTme B MEXKMNETOYHbIX B3aMMOOEeNCTBUSAX.

5. TonwmHa membpaHbl B cpegHem coctaenseT: a) 10 aHrctpem; 6) 10 Hm; B) 0,1 MKM; T)
10 MKM.
6. B HopMe nunugHas Yactb GuomembpaH AomkHa HaxoAMTbCA B criegyowemM husnyeckom

COCTOSIHUW: a) XUAKOM aMopdHOM; 6) TBEPAOM KPUCTaNNMYEeCcKoM; B) TBEPOAOM amMOpPdHOM; T)
KMOKOKPUCTaNIMYECKOM.

7. MonsipHble TOMoBKM nNWUNUMOOB B MeMmOpaHe 3apsiKeHbl: a) MONOXUTENbHO, ©6)
oTpuLATENbHO; B) HENTPanbHbI.




8. OCHOBHbIM CTPYKTypoO6GpasyloLmnmM KOMMNOHEHTOM nMNUAOB MeMbpaH sBnseTca: a)
chmHrommenuH; 6) kapguonunuH; B) docaTnamnataHonammH; r) gochaTngmncepmH.

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

10.  ®dasoBbIM Nepexoq NMNMAHOro 6ucnoa MembpaH M3 XNUOKOKPUCTaNIMYECKOro COCTOAHMS
B refib CONpOBOXOAETCA: a) YTOHbLUEHNEM MeMbpaHbl; 6) TonwmHa meMbpaHbl He MEHSETCS; B)
yToniwieHnem membpaHbi.

3adaHue 2. [Jamb onpedenieHusi MOHAMUSIM:

a) nepudepudecknin membpaHHbin 6enok; 6) NMoTponHbIN Me3oMopdunam; B) «nun-gnony»-
nepexos; r) BEKTOpHbI MeMbpaHHbIn Genok.

3adaHue 3. Omeemumeb Ha 80rPOCHI:

1. Ha kakve rpynnbl nogpasgenstoT MembpaHHble 6enkn? KakoBbl OCOBEHHOCTU UX
CTPOEHMSA U BbINOSTHAEMbIE PYHKLNN?
2. Kakne cBonctBa nunuMaHbIX MoOsSiekyn obecneymBaloT  BbINOSHEHWE  DYHKLMNA

mMeMbpaHHbIMK 6enkamn?
Ne 3 MNMpobnembl nepegayn nHcpopmaumm B KNneTky
3adaHue 3. Omeemumb Ha 80rpPOChI:

1. UTto npeacrasnsiet cobon memOpaHHbIN Kackag nepefadn BHELLHEro curHana B KneTky?
Kakne npoueccbl obecneymBatoT KOMNOHEHTbLI 3TOro Kackaga?

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

3. Uto npeactaeBnsaoT cobon peuentopbl? KakoBbl MX 0OCODEHHOCTU? Ha Kakue Tunbl

noApasfaensioT peLenTopbl, y4acTBYHOLME B NPUEME BHELLHENO CUrHana B KNeTky?

KpuTepuu oueHku

OLlEHKa «3a4YTeHO» BbICTABMSAETCA CTYAEHTY, €CNU BbINOSIHEHO MNpaBUSiIbHO He MeHee 60 %
TECTOBbIX 3aJaHNN, BbINOSTHEHbI 3a4aHna 2 n 3;

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

20.1.2. NepeyeHb NpaKTUYECKNX 3aAaHUMN:

JNTa6opaTopHas pa6ota Ne 1. BbiaeneHue aputTpoumTapHbIX MEMOpaH U3 KPOBU A OHOPOB
Llenb paboTbl: 0CBOEHME MeToAa BblAENEHNS 3PUTPOLINMTAPHBIX MEMOpPaH.

MaTtepuanbl n o6opygoBaHMe: KpPOBb [OHOPOB C aHTMKOArynsiHTOM, Xfopug HaTtpus,
TpUCTMOPOKCUMETUNAMUHOMETaH  (TPUC), COMsiHas KUCNoTa, JTuneHguamuHTeTpaaueTat
(BATA), ueHTpUyxHble nNPOBUPKN, LEHTPUGYXHbIE Becbl, UeHTpudyra, pH-meTp,
nacTepoBcK/e nNuneTku, ounbTpoBansHas dymara.

Xopn paboThbl:

KpoBb ¢ aHTMkoarynsHToM LeHTpudyruposatb npyu 3000 06/mMuH B TeyeHne 10 muH. Mnasmy u
BEPXHUA CrOW NenKounToB oTobpaTh MacTepOBCKOM MUNETKOM U yaanuTb. QpUTPOLMTbI TpU
pasa NpOMbITb OXNaXaeHHbIM pacTBopoM, cogepxawmm 0,145 monb/n NaCl B 0,02 monb/n
Tpuc-HCI 6ydepe (pH 7,6), kaxabli pas ocaxnas KneTkM B TOM Xe pexume. MembpaHbl
3pPUTPOLMTOB MOMy4arT NyTEM MMMNOOCMOTUYECKOro reMornmnsa nx pactsopom, cogepxawmm 10
mmonbe/n SOTA B 10 mmone/n Tpuc-HCI 6ydepe (pH 7,6). nsa atoro oaguH o6beM OTMbITbIX
SPUTPOLIMTOB ObLICTPO M 3HEprMyHo nepemewatb ¢ 20 obbemamu oxnaxgeHHon go 4 °C
reMonuaupytoLLen cpegbl 1 BbiaepaTb Npyu 3TOM TemnepaType B TedyeHme 15 MuH. Nemonuaar
ueHTpudpyrmposatb Ha ueHTpudpyre npy 18000 o6/mMuH B TeyeHne 15 mMuH. HagocagouyHyto
XNOKOCTb yoanuTb, a ocagok MemopaH npombiTb Tpu pasa 20 o6bemamn 10 mmone/n Tpuc-HCI
Oydepa (pH 7,6), kaxabih pas ocaxgas mMembpaHbl B TOM Xe pexume. B pganbHenwmnx
3KCNepMMeHTax UCMNoSib30BaTb CBEXENPUIOTOBMEHHYHO CyCNeH3no MemOpaH.



OT1BeTUTbL Ha BOMpPOCHI:

1. Moyemy asputpounTapHble MemOpaHbl ABNATCA yAOOHOWM MoAenb AN U3yyYeHus
CTPYKTYpbl U CBOMCTB MeMBpaH KneTok?

2. OxapaktepusoBaTtb OCOOEHHOCTU CTPYKTYPbl U OYHKLUUIN SPUTPOLIUTAPHBLIX MeMOpaH 1 1x
KOMIMOHEHTOB.

3. Kakve KOMMOHEeHTbl BXOAAT B COCTaB MeMOpaHHOro kapkaca aputpouutoB? Kakue
YyHKUMKN BbINONTHAET MeMBpaHHbI Kapkac?

4. Kakve metoapbl MOryT GbITb MCMOMNBb30BaHbl ANS BblOENEHNS 3pUTPOLMTaPHbLIX MeMBpaH?
5. Kakne meTtoabl MCMOMb3yT ANA U3YYEHUA CTPYKTYPHOrO COCTOSIHUS 3pUTPOLUTAPHBIX

MembpaH? YTo No3BONAT UccrneaoBaTb 3T MeToAbl?

LLlaGnoH oTyeTa 0 BbINOSIHEHUU NnabopaTopHoOn paboThl
OTtyeT o BbiNonHeHun nabopatopHon pabotel Ne  <HasBaHue TeMbl>, BbINONTHEHHOM B paMKax
ancumnnuuel 61.B.0.4 Buodguamka knetkmoby4varowmmesa kypca <®.1.0.>, cneynanbHOCTb —
30.05.02 MeguuuHckasa 6uodusnka
Llenb paboTbl:
ATanbl paboThbl:
O6opyanoBaHue u matepuanbil:
Xopa paboTbl: (kpaTkoe onucaHwe xoda paboTbl C ykazaHMeM NepBUYHbIX JaHHbIX, pacYeTHbIX
dopMyn, pe3ynbTaTtoB NPOMEXYTOYHbLIX U KOHEYHbIX PacyeToB; WNMOCTPATMBHLIN MaTepuan
(rpadukn, potorpadumn n np.), obobLiarowme Tabnuubl)
BbiBoabI:

Kputepun oueHku:

Kputepusimm oueHMBaHus BbINOSTHEHUST NabopaTopHOM paboTbl ABNAIOTCS:

— NOAroToBKa K 3aHATUIO (OopopmieHne 3aHATUS B paboden TeTpagum B COOTBETCTBUN C
METOAMYECKUMU pEKOMEHOALMAMK);

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

— aKTUBHOCTb U CaMOCTOATENBHOCTb NPW BbINOSTHEHUN 3a4aHUN;

— ohopmneHne pesynbTaToB B COOTBETCTBUN C METOANYECKUMU PEKOMEHOALMSMU;

— YyMeHMe aHanusnpoBaTb, 06CyXOaTb MNOMNyYeHHble pe3ynbTatbl U CaMOCTOATENbHO
dopMynnpoBaTh BbIBOAbI.

PaboTa cunTaeTcs BbINOMHEHHOW W 3a4YTEHHOW, eCriv CTYAEHT B KOHUE 3aHATMS npeacTaBun
OTYeT B COOTBETCTBUN C AaHHBIMU METOONYECKMMWN peKOMeHAaUUsIMN.

3apaHua ona AMarHoCTUYeCcKux padéort
TecThl

OCHOBHbIMMK CTPYKTYpoO6pasyroLmnmMm nunugamm memopaH aBnsaTCs:
a) pocchonununapbl;

0) Tpurnuuepuasbl;

B) KApOTUHOMABI;

r) rMyLepuH.

Mpeobnagatowmnmm nunugammn no 3apsay NosiipPHOM rofloBKM B cocTaBe MeMbpaH ABNATCS:
a) HerTpanbHble NMNUAbI;

0) UBUTTEPMOHHBIE NUNNAbI;

B) KMCIble NUnNuapl;

r) cTepovabl.

Bbicokasi npoHMLAeMOCTb NUNMAHOro Gucnos MembpaH xapakTepHa ons:
a) NOHOB HaTpuS;



6) rntoKo3bl;
B) aMUHOKUCIIOT;
I) >KMPHbIX KUCHOT.

[na membpaHHbIX 6GENKOB HE XapakTepHO ABMeHUe:
a) BpaluaTenbHon auddysuu;

6) natepanbHon anddysnu;

B) «nunn-conon»-nepexona;

I') CTPYKTYPHOW aCUMMETPUMN.

Bruodmsnyeckne metogbl nccnegoBaHns NO3BONSAT U3yvaTh:

a) NOABMXXHOCTb M YNaKOBKY YrneBogopOaHbIX Lenen nunuaos;

6) BblAensiTb B YNCTOM Buae 6enKoBble KOMMNOHEHTLI BuoMembpaH;
B) naeHTudunumpoBatb MeMOpaHHbIE KOMMOHEHTHI;

r) ccrnegoBaTb NPOLIECChl NPOBEAEHMS HEPBHOIO MMMybCa.

BenkoBo-nunuaHbie AoMeHbl MeMOpaH, oboraleHHbIe XONeCTEPUHOM U COUHTOMUETIMHOM,
Ha3blBalOTCA:

a) KNHKW;

0) padThl;

B) MULENNbI;

r) IMNOCOMbI.

CKopOCTb TpaHcnopTa MOHOB Yepe3 MeMbpaHy ¢ yyacTreM MoHodopa CoCTaBrnseT:
a) 106-107 noHoB B C;

6) 10%-10° MoHoB B C;

B) 108-101° noHos B c;

r) 10%-102 noHoB B C.

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

0) nHosuTonTpudocdar;

B) Avauunrnuueporn;

) UIHTErPUH.

B nepenave BHeLLHEro curHana B KNeTKy He y4acTByeT:
a) NPOTENHKNHA3a;

0) 'Md-cBasbiBatOLWmM 6ENOK;

B) doochaTUNXONNH;

r) pochaTmannuHosmTongudgocdar.

B npoueccax anonto3a He y4acTByeT:
a) kacnasa;

0) uMTOXpPOM C;

B) KaarepwuH;

r) 6enok p53.

KpaTkun oTBeT

Kakue cTpyKkTypbl LMTONEMMbI CNIOCOOCTBYIOT pacno3HaBaHMWIO KNETKON curHanos ?
OTBeT: peLenTopsbl



da30BbI Nepexoq MemOpaHbl U3 XUOKOKPUCTANIMYECKOro COCTOSIHUSA B reflb CONPOBOXAaeTCA
TONWMHBI MEMOpaHbI
OTBeT: yBENU4eHnem

OnekTpuyeckon moaensto buonornyeckon MembpaHbl ABnseTca
OTBeT: KOHAeHcaTop

Ecnu HeripomeamaTop B3anMogencTByeT C MeTa6OTp0I'IHbIMVI peLenTopamu, To BUONOrnYecKnii
(KNeToYHbIN) OTBET peann3yeTcs B TeYEHNe
OTBeT: MUHYT

B ageHvnaTuuknasHoM nyTu nepegayv MHOOpMaLmMm BTOPUYHLIM MECCEHIKEPOM SIBNSIETCA

OTBeT: UMKNMYeCcKkMn ageHo3nHMoHodocdaT

CrabunbHasi akTMBHas dopmMa Kucrnopoga, KoTopasi BbIMOMHAET (QYHKUUN MEXKIETOYHOro U
BHYTPUKIETOYHOIO CUrHanNbHOrO areHTa, CcrnocobHas Lll/ld)(byH,D,l/lpOBaTb yepe3s MeMOGpaHbl
KNeToK, B yTUNM3aLmMmn KOTOPOW y4yacTBYeT KaTanasa, — 310

OTBeT: nepokcua Boaopoaa

Marnoe acce

1. C nomouwplo Kakmx CBS3EM W B3aMMOAEWCTBUMA peanusyrTca nuraHg-peuenTopHbie
B3anmoaencTeusa?

Jlurang-peuenTopHble B3aUMOAENCTBUS peanimaytoTcss Npu noMowm cnabdbliXx HEeKOBaneHTHbIX
CUN.  3NEKTPOCTAaTMYECKMX, MOA-OUNOMbHLIX, MMAPOMOBHBIX U BaH-Aep-BaanbCOBbIX
B3aMMOAENCTBUIN, BOAOPOAHbIX CBA3EMN.

2. YTo NnoHMMaloT nog «Kackagomy nepenayvv BHELHEro curHana Yyepes KneTouyHyo memopany?
«Kackag» nepegaym BHELLHErO cMrHana 4Yepes KrneTtovyHyto MmembpaHy — 3To cuctema 6enkoBbIX
KOMMOHEHTOB MeMOpaHbl, obecneuymBatolass nepegady BHELWHEro curHana BHYTPb KNETKW.
MembpaHocBsa3aHHble 6enku Kackaga nepegayn curHana nogpasgensaiT Ha  6enku-
npeobpasoBaTtenn, CBs3aHHble C peuenTopamMu, U epMeHTbI-yeunuTenu (3deKTopHble
depmeHTbl), cBA3aHHble C OGenkamu-npeobpasoBaTensMy U aKTUBUPYIOLLME BTOPUYHbIE
BHYTPUKIETOYHbIE MECCEHXKEPDI, NepeHocsaLmne NHOPMALMIO BHYTPb KNETKU.

Bonbluoe acce

1. tUAM®-onocpenoBaHHbIe NYyTU Nepeaayvn curHana

OteeT: Yepes ageHunaTuuknasHblM NyTb MNepefadn MHgopmMaumm B KNeTKy peanuayeTtcs
AENCTBME MHOMMX FOPMOHOB: COMAaTO- U KOPTUKONMOEPMHOB, KOPTUKOTPOMMHA, [tOKaroHa,
napaTMpvHa, KanbUMTOHWHA, aHTUOMYPEeTUYEeCcKOro ropMoHa, rfnytamarta, godamuHa,
aZlpeHanuHa, cepoTOHWHa, rMcTamMmuHa, afeHo3nHa, comaTocTaTuHa, MernaToHWHa, ONMouaoB,
rnyramara, fM30nmMnuaoBs, aueTUnxonmHa, raMma-aMmMHOMacisiHOM KUCNOTbI U Ap.
Ctumynupyowme Gs-6enkn B3anMoOOeNCTBYIOT CO CTUMYNMpylowumMK peuentopammn G-6enkos
(Rs), @ uHrmbumpytowmc Gi-6enkm - ¢ nHrnbupyrowmmm peuentopamu (Ri). CesasbiBaHME BHELUHEN
CUrHarbHOW MOJEKyrbl C peLenTopoM UHAyUMpyeT KOHPOPMaLMOHHbIE U3MEHEHWUSA NOCHeaHEro,
koTopble nepepatoTca Ha G-Oenkn. B otBeT Ha 3to G-6enok npuobpeTtaeT cNnocobBHOCTb
npucoeamHaTb MO 1 Bo3gencTBoBaTb Ha (PYHKUMOHASTbHYKO aKTMBHOCTb ajeHunaTtumknasbl
(«ycunutensHoro» ¢epmeHta - AC). Gs-6enok aktuesupyeT ageHunatuuknasdy, a Gi-6enok -
NMHrMbupyeT ee. AKTMBHOCTb Komnnekca Gs-I' T® nogaBnsieTca B pesynbrarte rugponusa [TO go



rA®, katanuampyemoro ryaHosvHTpudocdaTason. KoHeuyHble cTagum nepefayn curHana
OCyLLeCTBNATCA € yd4actmeM LAM®-3aBMCUMbIX CEPUH-TPEOHMHOBBIX NPOTENHKMHA3 (A-KnHa3s).
PasnuualoT rnanonnasmaTuMyeckyro npoTtemHkuHady Al u  cBfi3aHHyO Cc  MeMbpaHamu,
uuTockenetom u opraHennamu All, koTopass MOXeT ObITb NPUKPENseHa SKOPHbIMKM Benkammn K
peuenTopam, MOHHLIM KaHanam. HeakTmBHasa npoTenHkMHasa A npencraenseT cobon TeTpamep,
BKMOYAKOLWMI ABE perynsaTopHble 1 ABe kaTanutudeckne cybbeanHuusl. LAM® cneundomnyeckm
CBA3bIBAETCA C PEerynsatopHbiMM cybObeauHuMuaMu MNpPOTEUHKUHa3bl. ITO NPUBOAUT K
aKTMBauMM  KaTanuTuyeckux cybbeamHuy W UX  OTOENEeHUD  OT  PerynaTtopHbIX.
Katanntundyeckune cybbeamHuubl B cBO60OHOM COCTOSIHUM hOoChOpUnuUpyoT onpeneneHHble
OenkoBble cybCcTpaThl, akTMBaLUMS KOTOPbIX U OBycnoBnuBaeT OTBET KMETKM Ha BO3O4enCTBUE
BHeLLHero curHana. CeoboaHas katanutmyeckasa cydbcanHmua NpoTemMHkMHasbl A NPpOHMKaEeT B
aapo, roe pochopunupyeT ogMH U3 TPAHCKPUMNLMOHHBIX (0aKTOPOB.

KoHueHTpaums UAM® B uuTo3one coctaenseTr B cpegHem 108 Monb/m M MeHee, npw
CTUMYNALMN B KNETKEe 3a HECKOJTbKO CEKYH[, YBENMYMBAETCA B 5 pas.

Uunknnyeckmun AM® HasbiBalOT CUrHanom cTpecca: OH ydacTBYeT B pacrnage rfMkoreHa u xupa,
CTUMYNUpPYET CcepAeyvHble COKpalleHUsi, akTUBUPYET MUTOXOHApUanbHble npoueccbl. LAMO-
onocpenoBaHHble NyTU nepefavn MHopmaunn oTBevaroT 3a paccnabneHue rnagkux Mbllld,
gesarperaumio  TPOMOOUMTOB, pPErynsauuio  YPOBHA Kanbuusi B KPOBW, WHrMGMpoBaHue
nponudgepaum nuM@oUnToB, BOCHANEHUS N UMMYHUTETA, 3KCMPECCU0 TEeHOB, pa3BUTUE
9HOOKPUHHBIX KNETOK M CMHTE3 FOPMOHOB, Mpouecchl agantauuu, namaTn u obyveHunsa n gp.
Cuctema UAM® yyacTByeT B naToreHese Xonepbl, KOKMOLWa, MyKOBUCUMAO3a, BO3MOXHO, B
pa3sutum 3aboneBaHuM cepaua W 3MOKAYECTBEHHOM pocTe knetok. Cuctemy uAMO
CTUMYNUPYIOT NpoCTarnaHauHbl, a WHIMoMpoBaHMe WX CUHTE3a - MEXaHu3M [OencTBus
HecTeponaHbIX NPOTUBOBOCNANMUTENbHbBIX CPEACTB.

20.2. NMpomexyTo4yHasa aTTecTaums

MpomMexyToyHas atTectaums Nno AUCLUMNIMHE OCYLLECTBNSAETCS C NMOMOLLBIO CreayHoLmnx
OLIEHOYHbIX CPEACTB: KOHTPONIbHO-M3MepUTerbHble MaTtepuanbl K 3a4eTy, BbINOMHEHME
NpakTUYeCKNX 3aaaHui

MepeyeHb BONPOCOB K 3a4eTy:

1. OnpegeneHne n pyHkumMm BuomembpaH. Vctopus nccnegosanna GuomemopaH.

2. MeTogbl  uccnegoBaHust  GuomembpaH:  Buoxumwmyeckue,  PU3MONOrMYECKUE,
UMMYHOMNOIMYeckue, reHetTmyeckme, buodunandeckme. Nx xapakrepuctmka.

3. Bruodmsnyeckne metoapl nccrnegosaHns membpaH: andpakuMoHHble (PEHTreHOBCKas

andpakums, gudpakumsi HEMTPOHOB); pPe30HaHCHble (S40epHbIn  MarHUTHbIM - PEe30HaHC,
3MEKTPOHHLIA MNapaMarHUTHbIN PEe30HaHC); onTuyeckme (abcopbuMOHHAss CneKTpocKonus,
dnyopecueHuna n MeToa nyopecueHTHbIX 30HAOB, AMCNEPCUs ONTUYECKOro BpaLLeHUus,
KpyroBown ANXpoun3m, NHdpakpacHasa cnekTpodoTomeTpus); anddepeHumanbHas
CKaHUpYyoLWas MUKPOKaropumeTpus; MeTod paguoakTUBHbIX METOK, MeTod MOAeNupoBaHMUS
mMeMbpaH.

4. Knaccudpumkaumsi, cocraB, CTpykTypa, W QYHKUMM  MeMOpaHHbIX  NUNNOoB.
OcobeHHOCTU NUNUAHOro coctaBa MeMbpaH KneToK NPOKapuoT, 3yKapmoT 1 BUPYCOB.

5. das3oBble nepexoabl nMNMAOB B MemOpaHe. JIMOTpOMHLIN U TEPMOTPOMHbIN
mMe3oMmopdum3aM nmnuaoB GuomembpaH. KuHkn, mexaHmsam ux obpasoBaHus. CTpyKTypHas
acummeTpusa nunngos. CeAsb Mexay ¢as3oBbiM COCTOSAHUEM NUNMAOB U PyHKLMEN MemMbpaH.

6. Knaccudpumkaums, cTpyktypa, OyHKUMM 1 NoKanu3aumss MembpaHHbIxX 6enKoB.

7. CTpYyKTYpHO-GOYHKLMOHaNbHAast opraHmM3aumsi MeMOpPaHHOro Kapkaca 3puUTpoLMTapHON
KneTkn. XapaKTepuCThka OCHOBHbIX BEnKOoB 3puTpouLmUTapHOM MeMbpaHbl: CNEKTPMHA, akTUHa,
Benka nonockl 3, rMUKO(OPUHOB U Ap.

8. XapaktepucTtuka yrrneBogHbIX KOMNOHEHTOB BuoMembpaH.



9. CTpyktypa u dQyHKUMM nnasmatnyeckmx membpaH Ha npumepe MembpaH
3pUTPOLINTOB.

10. OCOBEHHOCTN MEXMOSEKYNAPHbIX B3aUMOLEWCTBMIA B MemOpaHax. dusmyeckue
OCHOBbI BHYTPMMeMOpaHHbIX B3auMoaencTBui. Jlunua-nunugHele, 6enok-nunugHsie n 6enokx-
GenkoBble B3aMMoAencTBUS B MeMOpaHax, ux ponb B (YHKUMOHMpOBaHUM GuomemOpaH.
[MoHATHe 06 aHHYNAPHbLIX NMNuaax.

11. PasBuTMe npeactaBneHMn O CTPYKTYPHOM opraHusauum 6GuomembpaH. Mopgenu
onomembpaH: Oanunannu n [JaescoHa, PobeptcoHa, 3uHrepa n HukonbcoHa, KoHeBa n coTtp. u
Ap.

12. NckyccTBeHHble MeMbpaHbl, NMMMNOCOMbI U NPOTEONIMNOCOMbI, METOAbI UX NOSTyYEeHUS,
CTpOEHMe, CBOWCTBA, MPUMEHEHME B pasfuMyHbiX obnactax 6uonormm n  MeauuUMHbI.
B3anmogencresme nmnocom ¢ KrneTkamu.

13. Obwan xapakTepucTUKa MpOLEeCcCOB TpaHCMOpTa BELLECTB 4Yepe3 MemOpaHy.
ABvXywne cunbl 1 MexaHn3mMbl MeMBpaHHOro TpaHcnopTa. TepMoaANHaMU4ecKkne ypaBHEHNS U
KpUTepumn npoLieccoB NacCMBHOIO U akTUBHOIO TpaHcnopTa.

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

15. MHOyumpoBaHHbIN  MOHHBIM  TpaHCnopT. [loaBMXHbIE NEpPEeHOCHNKN  (MOHOMOPbI).
Mcnonb3oBaHne MOHOGOPOB B UCCegoBaHUAX MeMbpaH n MeauumHe.

16. MOHHLIM TpaHCNOPT Yepes cernekTuBHble KaHanbl. Knaccndukauma MOHHbIX KaHanoB.
CTpyKTYypHO-(pyHKUMOHaNbHast opraHnsauus MOHHbIX KaHanoB MemobpaH (noTeHumnansaBucumble
Kanuesble, HAaTPUEBLIE, KanbLMeBble KaHarbl).

17. [AunckpeTHOe onncaHue TpaHcnopTa Yepes MOHHbIE KaHarbl.

18. AKTUBHbIA TpaHcnopT. [lepBUYHO- M BTOPUYHO-aKTMBHLIN TpaHcrnopT. CTpyKTypa,
dyHKUMOHArnbHbIE N uanko-xmmmudeckune ceorctea Na, K- AT®asbl n Ca — ATdasbl.

19. MonekynspHble  OCHOBbl  (DYHKLUMOHUPOBAHUS  CUCTEM  BTOPUYHO-aKTUBHOIO
TpaHcnopTa.

20. [MepeHoc Yepe3 MmemMOpaHy MakpOMOSEKY S U YacTuL: 9K30LUMTO3 N SHAOLMUTOS.

21. Oblwas xapaktepucTuka npoueccoB nepegayn nHdopmaumm B knetke. [NoHATne o
NepBUYHBIX U BTOPUYHBIX MECCEeHKepaX.

22. Knaccudumkauums, ocobeHHoCTH CTPYKTYPHO-(PYHKLMOHANBHOWN opraHusauuu
MeMOBpaHHbIX 6enkoB-peLenTopos.

23. XapakTepucTtuka ageHnnaTuuknasHoro nyTm nepeaaymn curHana B KneTky.

24. Xapaktepuctmka ooChonNHO3INTUAHOIO NyTU Nepegayv curHana B KrneTky.

25. Yyactne KOMMOHEHTOB ©OuMomMembpaH B OCYLECTBMEHMM U pPerynnpoBaHum

mMeTabonmyeckmx npoueccoB B KreTke. AACOPOUMOHHBLIM TUM perynaumm  meTtabonuama.
MoHaTne o meTabonoHe, U3MONornyeckoe 3HayeHme ero obpasoBaHus. MpoCTpaHCTBEHHO-
CTPYKTYpHasi opraHmsauusi (GepMeHTHbIX CUCTEM KIeTkM (Ha npumepe rfMKONNTUYECKOro
Komnnekca u umkna Kpebca).

26. [MyTn HerporymopansHoOM perynaunm yHKUNA KNeTok.

27. AgresunBHble Benku mMembpaH: NHTErpuHbl, KaZrepuHbl, CeneKTUHbI,
UMMYHOTTOOYNNHBI.

28. Pornb KOMMOHEHTOB H6uomembpaH B OCYLLIECTBINEHUN MEXKIMETOYHbIX

B3aMOLENCTBUMN. anerI'II/ITeﬂbele, sanmpawwme n KOMMYyHUKaUMOHHbIE KOHTAaKTbl MeXxay
KIneTKkaMu.

29. MeTogbl MogndMKaLmMm NPUPOLHBLIX N UCKYCCTBEHHbLIX MEMBpaH.

30. CeoboaHopaankanbHoe NepPoOKCUOHOE OKUCIIEHUEe NUnuaoB MembpaH B HOpMeE U npwu
naToniorMyeckmx npoueccax.

31. AKTVMBHble OPMbl KMUCMOpPOAA, MexaHusm ux obpasoBaHud, CBOWCTBa, MyTU
yTUnM3aumm, posib B perynnpoBaHnun Metabonmyeckmx npoLeccos B buocucremax.

32. AHTMOKCMAAHTBLI, MX Kraccudukaums, nokanusauusi, CBOWCTBA, MeXaHU3MbI

ouonornyeckoro gencrteud. lNMoHATHE o NPOOKCMAaHTax M OKUCIUTESIbHOM CTpeEecCcCe. Pepokc-
perynauma — oanH N3 MeXaH3MOB perynnpoBaHus mMeTabonuyeckumx npoueccos.



33. KneTtouHas rubenb. Anontos. Hekpoa. Aytodarus. Porb KOMNOHEHTOB GuomembpaH B
peanus3aLmmn NpoLecCoB KNeTo4YHon rmbenu.

34. MaTtonorMm opraHuM3aMa 4YeroBeKa, CBsiI3aHHble C YycuneHuem wu ocnabneHnem
NpoLEeCcCcoB KNeTo4YHon rmbenun. Perynaumsi npoLeccoB KNeTo4HoM rmbenu.

35. MMmyHOonaTonormm, cBasaHHble C HapyLIeHMeM CTPYKTYPHbI 1 (DYHKLMIA YenoBekKa.

36. lMaTtonormm 4enoseka, CBA3aHHbIE C HApPyLUEHUSIMW MOHHOIO romMeocTasa KNeTokK U
PYHKUNMOHNPOBAHMUS MEMBPaHHbBIX TPAHCMOPTHBLIX CUCTEM.

37. OHeproconpgdrarowme MembpaHbl: onpeeneHve, Knaccudgukauusi, ocobeHHOCTU

CTPOEHMA N PyHKUMOHNPOoBaHUs. Conpsaratowme pakTopbl, Conpsaratome NoHbI.
38. BuoreHes membpaH.

OueHka 3HaHWW, YMEHWA W HaBbIKOB, XapakTepusywwas aTanbl (POpPMUPOBaHUSA
KOMMEeTEHUMA B pamMKax W3YyYeHUs OUCUMNIMHBI OCYLIECTBASETCA B XOA4e TeKyllen u
NPOMEXYTOYHOW aTTecTauumn.

Tekywiaa artrectauuss npoBoguMTCA B COOTBETCTBMM C [loniokeHMeM O Tekyllen
aTTectauum obyyawwmxcs no nporpammamMm  Bbicwero obpasoBaHus  BopoHexckoro
rocyqapCTBEHHOrO yHMBepcuTeTa. Tekywasi aTtrectaums aTtrectaumm BKNo4dawT B cebs
perynspHble OTYeTbl CTYAEHTOB Mo slabopaTopHbIM paboTam, BbINOSIHEHME TECTOB U 3aJaHUN K
pasgenam gucumnnuHbl. Kpyutepun oueHnBaHms NpMBEAEHbI Bbille.

lMpomexyToyHas aTTecTauns npoBOAMTCA B COOTBeTCTBMM C [lonoxeHuem o
NPOMEXYTOYHOM aTTecTauum obyyarLmxcs no nporpaMmmam BbiCLLEro obpasoBaHus.

KOHTpONbHO-U3MepuTenbHble MaTepuanbl NPOMEXYTOYHOW aTTecTaumMm BKIHOYaT B
cebsa TeopeTryeckme BONPOCHI, MO3BONAOLLINE OLEHUTb YPOBEHD MOSyYEHHbIX 3HaHUN.

Mpn oueHuBaHUM UCMONb3YeTCs KONMYecTBeHHas wkana oueHoK. Kputepun
OLIEHMBaHWS NMPUBEAEHDI BbiLle.



