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Mporpamma aneKTMBHOro Kypca
«Bnonoruyeckue meM6paHbl U TPAHCMOPT BelLeCTB B XUBbIX
opraHusmax»

MosAcHuTenbHasa 3anucka.
B npepnaraemyto nporpammy Kypca BK/IHOYEHb! pasfesibl, 3HaKOMSsLLne
y4almxcsa ¢ 0COBEHHOCTAMM CTPOEHNSA N (PYHKLMOHMPOBAHMNS
Bronornyecknx memobpaH 1 MemMmbpaHHbIX TPAHCTNOPTHBLIX CUCTEM, KX
PONblO B 06ecneyeHnn xm3HegeaTelbHOCTU 0praHM3MoB PasHbIX
CUCTEMAaTUYECKMX TPYMM, HEKOTOPbIMU HapYyLEeHNSMIY B UX paboTte u
BO3HUKaOLWMMN BCAeACTBNE 3TOro 3ab0/1eBaHNAMM YesioBeka, a Tak Xe
cnocobamu neyeHms Taknx 3aboneBaHuii.
B nmetowmnxcsa yuebHmnkax no uanosiornm n obulen 6uonornm ans
cpe/jHei WKO/bl OTBOAUTCS OYEHb M&/I0 BHUMaHMA MeMmbpaHaMm, XoTs
NMEHHO MembpaHbl 1 MeMBpaHHble PepmMeHTbl obecneynsamT
noagepXxaHue BHyTPeHHe cpefibl OpraHnsma, Kak B 0HOK/ICTOUHBIX, Tak U
B MHOIOK/TETOYHbIX OpraHn3mMax.
B Kypce npeanonaraercs NO3HaKOMUTb LLKOIbHUKOB C 06LLMMU
npegcrasneHnammn o6 opraHusaunm MemodpaH, ¢ OCHOBHLIMU NPUHLMNIAMM
nepeHoca BeLLecTB yepes memobpaHbi, C MeMbpaHHLIMN Genkamm —
KaHanamu, nepeHocUYnkaMmn n Hacoccamm, KOTOPLIE TPAHCMOPTUPYIOT Yepes
mMemMbpaHbl pa3Hble Kacchl BeLWecTs.
Ocob60e BHUMaHue B Kypce yaesieHO PacCMOTPEHUI KOHKPETHbIX
NPUMEpPOB: BO3SHUKHOBEHUIO MEMOBPAHHOMo noTeHunana Ha
nAasMarnyeckoin MeMbpaHe XuBbIX KNETOK, 3/1EKTPUYECKUM ABIEHMAM Ha
MembpaHax Bo3OyauUMbIX KNeToK, PO/ TpaHCMeMOpaHHbIX NOTOKOB
Ka/IbLUWA B PErynaLny: MbllLieHHOro COKPaLLEHNST, CEKPeL MM CONAHOM
KNCIOTbI B XenyAkKe,; BcacbiBaHNIO CaxapoB 1t aMUHOKNC/IOT B KMLLEUHUKE,
06paTHOMY BcacbiBaHWIO BEWECTB U BOAb! B NMOYKax; 06ecreyeHuto
neyeHbto bapbepHoU DYHKLMW; TPAHCNOPTY BOAb! ¥ OPraHnUYecKnx
BELLECTB B PacTeHUAX.
MnaxnpyeTcs NO3HAKOMUTL LWKONBHUKOB C KeKOTOPLIMU 3a00/1EBARNSMU,
BO3HUKAOWMMY NP HapyLweHnyi paboTbi MEMBPaHHbiX TPAHCROPTHbLIX
CMCTeM, 1 cnocobamm nx nieveHns. 370 NO3BOMSAET ydaliuMcs NONYUUTL
oblee npeacTaBneHne 0 Tex MOJIEKYNIAPHbBIX MexaHu3mMax, KoTopble
nexart B OCHOBE (PYHKLNOHUPOBAHUA OPraHOB N TKAHEW XMBbiX
OpraHM3moB 1 YyesioBeka B HaCcTHOCTU.
Kypc dasvpyeTtcs Ha 06s3aTesnbHbIX YYebHbIX NpeAMeTax v 3aTparvsaeT
BOMPOCHI, HAXOASALLMECA HA CThiKe BUOMOTK, XUMWW, (DU3KKK, a TaK XKe
nN03BOIAET NPOAEMOHCTPUPOBATL CBSA3b (PyHAAMEHTaNbHOM B1OA0TuK C
MeaVLNHOWN.



DNEKTUBHbLIN KYPC OPUEHTUPOBAH Ha YHaLMXCs XUMUKO-BUONOTMYECKOTo
npodhung, paccumtaH Ha 34 yaca y4ebHbIx 3aHATUI B 10 knacce Kak
AONOoNHeHne K 06w mm Kypcam «4enoBek n ero 30opoBbe» N «ObLasn
Buonornsa».

LUenb Kypca

CdpopmupoBaTthb y yyalmnxcst HayyHoe NoOHUMaHUe 0CoObeHHOCTEN

CTPYKTYPHOW opraHnsaumm n pyHKLNOHNPOBaHNS BUOMOTNYECKUX

MEeMOpaH 1 MeMOpPaHHbIX TPAHCMOPTHbIX CUCTEM. YTNYy6UTb U

PacCLUNPUTL 3HAHNSA yYaLLMXCH O XUBbIX KNeTKax U opraHn3max Kak o6

OTKPbITbIX CUCTEMAX, MOCTOAHHO OOMEHNBAIOLLNXCS BELLECTBOM U

3HEPruein ¢ okpyxarouien cpegon, 1 0 ponm 6UOCTNYECKUX MeMBPaH B

XU3HeAeATeNbLHOCTY KNETOK.

3anauu Kypca

1. O3HakoM/ieHne yyaumxcs ¢ pasHbiMy Knaccamm finanios 1
OCOBEHHOCTAMU CTPOEHUNS BUOTOTUYECKUX MEMBPaH.

2. PaclwupeHue npefcTasfeHvii 6 TpaHCnopTe BeLLEeCcTB yepes
buonornyeckne MembpaHb! 11 TEX MEMOpPaHHbIX hepMeHTax u
nepeHocuYmkax, KOTopble 3TOT TPaHCNopT cbecneynsaroT.

3. U3yyeHne mexaHn3moB BO3HUKHOBEHWSI HEKOTOPLIX 3a601eBaHui,
CBAA3aHHbIX C HapyLeHneM paboTbl MeMbpaHHbIX TPAHCMOPTHbIX
CUCTEM, 1 CNOCOBLI UX NeYyeHus. '

MNporpamma paccuntaHa Ha 1 rof soyveHunsi. CocTouT U3 AByX MOAyNeik.

MNepsbiit Moaynb «CTpykTypa MeMbpakr 1 TPaHCnopT BELIeCTB yepes

MeMbBpaHbI» paccuntTaH Ha 17 4acoB 13 HUX 1 4 HA NPOMEXYTOUHbI

KOHTPO/1b 3HAHWI B BUAE TECTUPOBAHNA NO NPOAAEHHOMY MaTepuany.

Bropoi mogyns «Ocob6eHHOCTM MeEMOPaRHOro TpaHcnopTa B Knerkax

KUBOTHbIX U pacTeHnii» paccumtaH Ha 17 4yacos U3 HUX 1 4 Ha UTOorosbii

KOHTPONb.

NMnaHnpyemble pesynbratbl.

Yyaumecsa A0MKHbI 3HaTb:

e OCODEHHOCTU CTPYKTYPHOW OpraHn3aum 61Uonornyeckyix
MembpaH:;

* CBA3b CTPYKTYPbl MEMBPAH C BbINOSIHEHNEM UMW 6aDdbepPHOIR
PyHKLY;

e XapakTepucTUKN NPOHNLAEMOCTN BUONOTNYecknx membpaH a1
rasos, BO/Abi U BELWECTR rnapodunbLHON n ruapodobHon
npupoabl;

e  (U3NKO-XMMUYECKME OCHOBbI NEpeHoca BeLecTB uepes
MembpaHsl;

® OCHOBHbI€ TUMbl MEMBPAHHBIX TPAHCNOPTHBIX CUCTEM W
NPUHUMMNbBI UX PaboThl;

e POJ/Ib MEMOPAHHOTO TPAHCNOPTA B KU3HEAEATENbHOCTY KNETOK U
B BbINOSIHEHUU K/TI€TKaMWN Pa3HbIX TKaHen nx OYHKLWIA;



e 0OCNeACTBUA HapyLeHns paboTbi MEMOPAHHbIX TPAHCMOPTHbLIX

cucTeM 1 €nocobbl UX KoppekLmn.
Yyawueca AO/MHKHbI yMeTb:

* O0OBLACHATH OCOBEHHOCTM CTPYKTYPbI BMONOrnYeckux memeépan,
CBSA3b CTPYKTYPbI C BbINOSIHAEMbIMU meMbpaHaMit hyHKLASMU;

e O0OBLACHATL NPUHLUMBL, NIeXalle B OCHOBE NepeHoca uepes
MeMbpaHbi pa3HbIX KNacCoB BELLECTB;

e B/aAeTb TEPMUHONOIMEN N 3HATb OCHOBHbIE NMOHSATUA B 06/1aCTU
Bnoxnmunmn n Gnohunsnkn membpan;

e OPUEHTUPOBATLCH B HAYYHO-MONYMASIPHOW MHAOpMaLiMK B
06/1acTU MmembpaHonornum n TpaHecMmembpaHHoOro nepeHoca
BELLECTB.

MeToabl U cNOCOGLI AOCTMKEHUSA NTIaHUPYEMbIX De3yNbTaToB.
[ins obecneveHns pe3ynbTaTUBHOCTY U KAYECTBEHHOTO N3Y4YeHUs
MaTepuana npegnonaraeTca NCnosib3oBaTb NEKLMOHHO-CEMUHAPCKYHO
CUCTemy 3aHATUIA, KOHbepeHumnn. B npouecce nsyyenHus kypca
npeaycmaTpuBaeTcs TBOpUYeckaa pabdoTta yyawmxcsi ¢ nurepaTtypon,
NHopMaLMen Ha 3N1EKTPOHHbIX HOCUTE/ISX U B CeTU VIHTepHEeT,
thopmupoBaHne ymeHuii KOHCNEKTUPOBaHUS, pediepupoBaHs, My6IMUHOro
BbICTYNNeHUs. BaXHbIM (DaKTOPOM SIB/ISIETCA TakKe COBMECTHAS
[EeATeNbHOCTbL N COTPYAHNYECTBO B rpynnax. Mpu npoBeaeHnn 3aHATAR
npepnonaraeTcs AeMOoHCTpaums BuaeouibMoB, NPOCMOTP
MUKponpenaparos.
Kputepun oueHuBaHus.
PenpoAyKTuBHbIA YPOBEHb AOCTWXKEHUA 3HAHWKIA OLEHMBAETCS MO TOYHOCTH
BOCMNpoOu3BeAEeHUs OCHOBHOIO cofepXaHusd kypca. KOHCTPYKTUBHBbI
YPOBEHb OLEHMBAETCH N0 YMEHUAM COCTaBNATL AoKaabl 1 pedyeparhbi,
OCYLLECTBIATb aHaUIN3 U CUHTE3, CpaBHEeHne 1 0606LLeHNe NoNyYaeMoii
VHbopmaunn, No cNOCOBHOCTU K KPUTUYECKOMY MbiLLUIEHMIO 1 pediekcum.
[Ns oueHKn pe3ynbTaTtos AOCTVXKEHNN yHaulMXcs UCNOMb3YeTCs 3aueTHas
cucTema. 3adeT BbICTaBASETCA M0 OKOHYaHUK MOAY st HA OCHOBAHUN
pes3ynsTaToB TECTUPOBaHUSA (MPOMEXYTOYHOTO 1 NTOTOBOrO).
Mo oKOHYaHWK NepBOro MoAynsA 1 yac OTBOAMTCS HA NPOMEXYTOUHbIV
KOHTPO/Ib 3HAHWI B BUAE TeCTUPOBaHKS N0 NPONAEHHOMY MaTepuany.
BTopoit mofyrib 3akaHUMBaETCA UTOFOBbIM KOHTPOJIEM B BUAE TECTOBbIX
3a4aHuii No pesynbTatam ropa.
MarepuanbHo-TexHu4eckoe u yuebHo-metToauueckoe oGecrneyeHue.

1. choTorpadnm 1 CXembl CTPCEHUA KETOK NPeAcTaBUTe iIeil DasHbIX

LAPCTB XUBbIX OPraHU3moB,

2. CXeMbi, ONUCbIBAKOLLME OCMOTUYECKUE ABNEHNS: DGPMYNbi BOAbI W

OCHOBHbIX K/1aCcCOB OPraHnyecknx BeLLecTs;

3. Tabnuubt ¢ hopMynaMn OCHGBHbIX K/TACCOB NUMUJO0B; CXEMb

CTPOEHUS Mosneky bl hochonunuia, muuenn, Be3unkyn, 6uciloes,

guonornyecknx Memopan;



4. 3NeKTPOHHbIe MUKpOhoTOorpadnn K/1eTOK NPOKapUOT U 3YKapwoT,
MeMOBpAaHHbIX KNTETOYHbIX OPraHoOna0B;

5. Tabnvubl ¢ NIMNUAHLIM COCTABOM N1a3MaTu4ecKknx u
BHYTPUKNETOYHbIX MeMbBpaH pasHbIX OPraHn3mMoB;

6. TAabNuLbl U PUCYHKN, ONUCLIBAKOLLME NPUHL UMb CTPYKTYPHOW
opraHu3aumm n paboTbl pasHbiX KN1acCOB MEMOBpPaHHbIX
TPaAHCNOPTHbIX CUCTEM;

7. Tabnunubl N CXeMbl, ONMUCLIBAKOLLME BO3HUKHOBEHWE N NOAAEPXKAHNE

MembpaHHOro noteHymana;

3NEeKTPOHHO-MUKPOCKoNn4eckne oTorpadomm pasHbiX TUNOB MbiLLLL;

. CXeMbl U PUCYHKU, NOKa3biBaloLe 0COOEHHOCTU CTPOEHNS

MeMOpaHHbIX CTPYKTYP, YHACTBYIOWNX B 3/1EKTPOMEXAHNUYECKOM
CONPsXeHN B pasHbiX TUNAx MbiLlLL;

10.cpoTorpadmn, pucyHku 1 CXembi, NNIHOCTPUPYHOLLINE OCOBEHHOCTU

CTPOEHUA PacTUTESNbHbIX KITETOK U TKaHEeMN.

11. mynkponpenaparbl;

12. mnkpockonbl.

© o

CopepxxaHue kypca

Obiuee KOMUecTBO 4acoB — 34 4.
lNporpamma paccumMtaHa Ha ofunH rof cbydyenusa. CoctouT us p,Byx
B3aUMOCBSA3aHHbIX MOAYNEN.
MepBblt MoayNb «CTPyKTYpa MemMOpaH 1 TpaHCNopT BellecTs Yepes
MeMbpaHbi» paccumTaH Ha 17 4acoB, 13 HMX 1 4 Ha NPOMEXYTOUHYH
TeCTOBYIO paboTy No NPONAEHHOMY MaTepuany.
Bropoit mogynb «OCO6EHHOCTM MEMBPAHHOTO TpaHCNopTa B K/eTKax
XMBOTHbIX M pacTEHNN» paccunTaH Ha 17 4acoBs, U3 HUX 1 U Ha
VTOrOBYIO TECTOBYIO PabOTy No NPOVMAEHHOMY MaTepuany.
Mopaynb 1. «CTpyKTypa MemopaH 1 TPaHCNOpPT BELLECTB uepes
MeMOpaHbi» - 17 u.
Tema 1. BBegieHue (1u)
JKVBble OpraHn3imMsl Kak OTKpbITble CUCTEMbI. [locaaepxare
NMOCTOAHCTBA BHYTPEHHEN cpefibl U 0OMeH BeLecTBOM U aHeprviel ¢
OKpyXaroLen cpefion — OCHoBa NOLLEPKAHUSA KU3HVI OAHOKIETOUYHbIX 1
MHOIOK/IETOYHbIX OPraHN3MoB. B3aUMOCBSA3M KNETOK B MHOMOK/1ETOURBIX
opraHmM3max.
Tema 2. Boga n ee ceoictBa (24)
Bopa. CTpyxrypa monekysbl BoAbl. Boga kak agnnosns. Boanpogdsie
CBA3WN. TensionpoBOAHOCTL BOAbl. Tennota ucnapeHuns. Yyactme sBoanl 8
XUMUHECKUX peakumax. Posb BOAb! B BO3ZHMKHOBEHUW U NOAAEPKAKV
KN3HU Ha 3emne.
FnapoduneHsbie v rMApPododHbie BellecTsa. OCHOBHbIE KMACChI
nuTaTenbhblX BewecTs, He0Hx0AuMbIe YeNOBEKY, U NX XAapakTepucTKa
C TOUKU 3pEeHUsa pacTBOPUMOCTHY B BOAE.
'mapatHsblie 06010UHKN NOMAPHBLIX BEILECTB it ONO0rMUecKnx
mMakpomosiekyn. CBoboaHas n cesas3aHHas roga. 3akoHbl anddysun,



MoHsATUE 0 «nonynpoHnyaemon memoparHe». Ocmoc. Typrop
pPacTUTEbHbIX KNETOK.

Tema 3. CTpyKTypa 6uonornyecknx memopaH (54).

MpeacTasneHne 0 pasHbix knaccax NunuaoB. HelTpanbHble XnUpsbl.
Ctepounapbl. XonecTepuH 1 ero posib B 06pasoBaHin CTEPOUNOHbIX
FOPMOHOB W XEN4YHbIX KUCNOT. ATEPOCKNEPO3 N MEXaHU3M ero
BO3HUKHOBEHUA. XKMpopacTBoOpUMbI€ BUTAMUHbI.

docchonmnuap!l n Ux posb B hOPMUPOBAHNN BNONOrNYECKNX MeMbpaH.
HacbllweHHble U HeHachbiWeHHbIe XUPHbie KUCN0Thl. Bnunanue
XMPHOKUCIOTHOrO cocTasa pochonmnmnaos Ha U3NKO-XMMNYECKme
cBOlicTBa MembpaH. Pa3Hbie knacchl hocdonunuaos.

AmdununbHasn npupoga docdonmnuaos. opmmpoBaHme Muuenn,
BE3MKyn 1 bucnoes. bnonornyeckre membpaHbl. MemobpaHHbie 6enkn 1
nx cBoncTBa. bapbepHas hyHKuMa BUoAornyecknx memobpan.
CTpoeHue KNeToK NpoKapuoT 1 aykapnot. CBSR3b NMUNKAHOIO cocTasa
MembpaH ¢ yCnoBnaMu conTaHna oprannimos. MembpaHHbie
opraHouapl, Ux CTPYKTypa un yHKU1u. MoHATHE O BHYTPUKNIETOUYHO
KOMnapTMeHTanusaumm. Cneyuanv3auns KieTok N TKaHel B
MHOTOK/1ETOUHbIX OpraHu3max.

Tema 4. TpaHCNOPT BewWwecTB Hepe3 memopaHbl — 8u.

TpaHcnopT HU3KOMONEKYNAPHbIX BELLECTE Yepe3 membpaHsbl.
PacTBopnmMOCTb ra3cs B niMnngax. fasoodmeH 0QHOKIETOUHbIX Y
MHOTOK/1ETOUHbBIX OPraHU3MOB C OKPYXXaroLlei cpeaon.
MpoHnyaemocTb MeMbpaH /19 BOAbl U HU3KOMOIEKYISPHbIX
coegnHeHnin. CeA3b NPOHULAEMOCTU MeMOpaH A/s PasHbIX KN1accoB
BeLWecTB C KO3h(OULMEHTOM pacnpesienieHnsa 3TUX BeWwecTB B CUCTEME
«BO/la -— OPraHNYEeCcKNin pacTBOPUTESIbY.

TpaHcropT BewecTB Hepes membpaHbl No rpagueHTy KOHLEeHTpauumn u
ero NoTpebHOCTN B 3HePrun. Posnib AT®. AKTUBHbLIN U BTOPUUYHO
aKTUBHbIV TPaHCNopT.

0630p MembBpaHHbIX TPAHCNOPTHbLIX 6e1KOB. VIOHHbIE Kasanbl, nx
knaccudomkaumsa n cesoncTea. NepeHocumkn. MpuHUUNbI padoTol
KaHas10B 1 NepeHocyYnkoB. CUMNOPT 1 aHTUNORT. MNpuMepbt MOHHbIX
KaHa10B NepeHOCUYNKOB.

MembpaHHble AT®a3bl. CTpykTypa AT®da3 pasHbix K/1acCoB, MEXaHN3M
nx paboTbl. Ponb AT®a3 B co3gaHny Ha 6UONOTMYECKMX MeMbpaHax
WMOHHbIX rpafiMeHToB. icnonb3oBaHne NoHHLIX TPagneHTOB 30 BTOPUYHO
aKTUBHOM TpaHCNOPTE 1 perynaunum KNeTouHbix yHKLUA.

Mopayrnb 2. OcoGeHHOCTU MeMOPAHHOrC TPpaHcnopTa B KneTkax
YXUBOTHbIX U pacTeHui — 17u.

Tema 1. lOHHBIX cOCTaB UUTOMN/Ia3Mbi KNETOK 1 MEMOPaHHbIN
INEeKTPUYECKUN noteHuman — 2u.

CpaBHeHne NOHHOMo CocTaBa TKaHEeBOI XNAKOCTX N LINTONAA3Mb!
XMBOTHbIX KN1ETOK. VIOHHbIE rpagneHTbl Ha nia3MmaTnyeckon memopare.
MembpaHHbIN NoTeHLnas YpasHeHne HepHcTa.



Ponb NOHHBIX KAHAIOB 1 MOHHbLIX HACOCOB B CO3[4aHUM U NOA4epKaHnm
MemMbpaHHoro noteHymana. Harpuii-Kanuii-AT®asza. BakyonsipHsie
AT®a3bl pacTUTeNbHbIX KNeToK. MNpoBeaerne HePBHOIO UMMyAbLCA.
MNepepaua BO3OYKAEHNS B HEPBHO-MbILLEYHOM CuHance.

Tema 2. MbilweyHoe cokpaujeHue - 4y,

OCO6EHHOCTU CTPOEHNA NoNepeyHo-MoIocaToi, cepaeyHon 1 rnagkom
MbllLbI. Besnkn cokparnTesibHoro annapata. CapkoniasMmaTuyecknii
peTukynym. Ponb KanbLUsi B MbILLEYHOM COKpALLLEHNN.
JneKTpoMexaHMyeckoe COnpsHxeHne B pasHbiX TUMax Mblilil,
Kanbumnesble kaHasbl 1 kanbUmii-AT ®asbl nnaMaTnyeckoii MemopaHsbl
1 3P 1 ux ponb B perynsaunm MbiLLEYHOro CoKpalleHus .
MonekynsipHble MexaHn3Mbl perynsauuy pabotsl cepaua. MexaHusm
ropMoHasibHOM perynaumun. [leicteune koderHa. Cepaednble rnmkosnabl
(aurntTannc) n MexaHm3m ux AencTBusN.

Tema 3. CeKkpeuunsi CONAHOMK KNCNOTbI B Xenyake — 3u.

CtpoeHue xenes xenygka. ObknaZlouHble KNeTKN XenyaouHbIX Xenes u
0COBEHHOCTU UX CTpoeHus. Ponb Bogopoa-ATdasbl, MOHHBLIX KAHAIOB U
NepeHOCYKOB B CeKpeunn CONSHOM KUCAOTbI.

MonekynapHble MeXaHU3Mbl HEPBHOW W rymMopasibHO perynauum
cekpeummn XenyaouHoro coka. bnyxaarwoimini HepB. FacTPUH U TUCTAMUH;
MEeXaHU3M 1x 4encTBus. Posib pa3HbIX K1AacCOB pPeLenTopos 8
perynsynm cekpeuum ConsaHom KMCNOTbI.

KncnoTtosasucumble 3a60n1eBaHNS XenyaouHo-KULWEUYHOrC TPakTa,
MexaHu3M MX pa3BuUTUS 1 cnocobsl ieveHnsn. ColgaHne nekapeTs
HOBOTO MOKO/IEHUSI HA OCHOBE AaHHbIX BUOXUMUM 1 MONEKYNSAPHOW
ononoruum.

Tema 4. TpaHcnopT yepes aNUTENUN - 4y,

OCOBEHHOCTY CTPOEHUS aNUTENNaNbHBIX KNeToK. bapbepHas posib
anuTenus. AnukanbHan n basonarepansHas Memoparbi
3MUTENNA/IbHbBIX KNETOK, pa3/Inynsa B COCTaBe BXOASILLUX B HUX
MEeMOpPaHHbIX TPAHCMOPTHbIX CUCTEM U (DYHKUNOHANIbHAA POb 3THX
PasIMUNii. MexkneTouHble KOHTaKTbl, UX TUMb! U PONL. 3aboseBanns
4enoBekKa, CBSI3aHHbIe C HapyLLIeHEeM 3NUTeNnaabHOro TpaHcnopTa.
MornouwieHune rnKo3bl 1 aMUHOKUCAOT B KullievHuke. PadoTta
MEeMOpaHHbIX NepeHoCUNKoB. Ponb 06e3BOXUBAHNUS Oprasn3mva npu
KWLLIEYHBIX MHPEKLMAX Ha NpUMepe X0nepbl 1 cnocobkl 60pbObI €
06e3BoXn3aHneM. Ponb MHCY/IMHA B NOMNOWEHNN KNeTKaMM FKO3bI.
MexaHu3Mm passutusa anaberta.

Pa6oTta nouek. MexaHn3m o6pazoBaHns NEPBUUHON Y BTOPUYHOK MOUMN.
CocTtas Moun. MexaHn3mbl NGINOWEHUS BOAbI B NOYEYHbIX KaHa bLax.
Ponb 05paTHoro BcachiBaHns BOAbl YV BasHbiX MUBOTHbIX.
JHeproobecneveHne pabdboTbl novek. Perynaums paboTsl nouek.
BbiBeeHWe novkamy nekapcTB M NPOAYKTOB X 0bMeHa.



Tema 5. Pa6oTta neueHun - 2u.

MNeuyeHb — geno rnukoreHa B opraHname. OCOBEHHOCTH MG MO EHMS
FNIHOKO3bI KNeTkaMmn neyeHn. FopmoHasibHas perynsauust cuHTesa u
pacnaga rankoreHa B neyeHn [NoHATUE O BTOPUYHBLIX NOCPEAHNKAX.
BapbepHas thyHKUNA neveHn. Posib MEMOPaHHbIX diePMEHTOB B
06e3BpexmBaHn KCeHOOBMOTKOB. MexaHn3M yaaneHns BDedHbIX
BELWECTB C XeN4bio. MHOXeCcTBeHHas nekapcTBeHHas yCTONYUBOCTL U
MeMbpaHHbie AT®dasbl. TpyAHOCTU, BOZHUKAOLLME NPU NIEYEHUN paka
neyeHu.

Tema 6. TpaHCNOPTHbIE CUCTEMbI MEMOGPAH pPacTUTENIbHbIX KNTeTOK
- 1y.

[ornouieHne pactTeHUsiMmn BoAbl U MUHEpPasTbHBLIX COoMeit. TpaHcnopT
BeuwecTB B pacteHun. Kcunema n gnoama, 0co6eHHOCTU UX CTPOEHNS U
thbyHKUMOKUpoBaHus. PoTocuHTEes 1 paboTa YCTbUYHOro annapara.

PekomeHayemas nuteparypa.

1. AHTOHOB B.®. MembpaHHbI TpaHcnopT. COpocoBCKUiA
obpaszoBartenbHbIi XypHaut. 1997, Ne 6. ¢. 14-20.

2. bapcykos J1.1. Kak cobpaTb membpaHy. CopoCcOBCKWii
obpasosaTtebHbIin xypHan. 2004. Ne 1. ¢. 10-16.

3. bongbipeB A A. Beegenne B 61oxumMmio memopaH. M.: Boicwas
wkona, 1986.

4. bongbipes A.A. Perynaumsa akTUBHOCTU MEMBPAaHHbIX
thepmeHToB. COpOCOBCKUIN OBpa3zoBaTe bHbIi XypHaut. 1997, No
6.c. 21-27.

5. bongpipes A.A. Hatpuin / kannin-ATdasa — cBONCTBa 1
brionornyeckas pons. COpocoBCKUA xypHaut. 1998. Ne 4. ¢. 2-9.

6. Bnagumupos HO.A . KanbUMEBbLIE HACOCHI XUBOM KNETKN.
Copocosckuit 0bpasoBatesbHbin XypHaut. 1998. Ne 3. ¢. 20-27.

7. Nesuukunin 1.0. Kanbuwnii n 6uonornyeckne memopaHbi. M.:
Bbicwlaa wkona, 1990.

8. Mapu P. N gp. Buoxumusg yenosexa. M.:Mup, 1993.

9. Onputos B.A. 3NEKTPUYECTBO B XU3HN XKUBOTHbLIX 1 PACTEHWNA.
Copocosckuit obpasoBaresnbHbi XypHana. 1996. No 9. ¢. 40-46.

1C. NHTepHeT-canT

nttp:/fjournal.issep rssi.ru — cait CopocoBCKOro 06pa3oBaTefibHOro

XypHana.




481000 € 9 :::2 oxd zﬁ‘::::‘oﬁ_v‘oo% qLErOMRadol 91 J_(n

‘dowenHeldo XI9gUN, XeMN 11 5

g qrrod xu 1 gonnwelnd xigiwndogroedodux oteNH(BHIdRIN
“IINAL HHLEHOL NITHEOHIO KUHOLAAALO 9LBHE I9HMIO]]

MNBHTINHA( HNITNOBHIrOLIIE

5 19dALAdLd 9eKdD dLedI9eROU “HRAQWOW XUNIIhHUIOITOUQ
19dK1MAd L 9LEHOBULQ0 LAWK 19HXIOT (HHINHA(D noHdaadeg
UK WouHoHrouad 5 Hedowaw 19dA1yAdLo 9ekad tHedowan
uuneerHeldo HOHAALNA LY HLOOHHIQODO dLBHE 19HM IO

g GOV UITHEO(I0) 410

Len

[uuwe Lug arnndogroedoduyy ¢

"BUHOGOHNHHEOH
019 [MeMHEXIW U codarydodary
dwerHeldo g uirrod XU M doOTMUNL

xedoery xigHeed o m::o:mfudogtg

i

‘hg — HRdQWII XUMIIhH.I0Ir0HQ ed AL, mmhb .m a_?ur_l

pan1oroHHIWdaL d1a1velrd ‘dOWEHHRIAO XI198HM. |

NorLary xXiaHararnroed doadA |
20Wd() "oHedowonw yowaennuodulrou
0 dULKHO[ | "MHeAP I

K1 9092a110d 1 XITHHRY dJUHIhBHE U I9WEUHBXIW 9LEHIKLQ0 , h | | ITHOMBS "BI708 BEHHEBEKED U KEHI'0QOE 1) |
M I[9INDL WEMLEHOL WIGHEOHJ0 BUHALAadUO ﬁmmmﬂ | “€410311198 UMhOLr0QO0 JI9HLBAIH | T

Q09 ° ‘ -arrod g nidonudodgroed skuHade UNROL

uroonwudodgided o 9L09Mag XIGHIUALBLUI 190IRIN IGHEOHIO0 d minLoudawiedex xu U ANI9OLdh

qLBHEL BM90Iroh M XITHLOGUY, UHEUM € 191708 JMHOhBHE 91BHE SIMWHUITOXQOOH “€.LIJMIE XIGHILDLRLUL
‘wed 1oamod WigHgoGodrul U WwidHdrudodrut annararaduo h | 190081 JITHEOHI() "BELOMAd !

qLedRY (BE1OMOED 39 BH LOKHIrd OLE MBM “9LEHIK9Q0 ‘19709
GUANOION BMHIOA LD HLOOHHIQ0J0 JIGHEOHIO q1BHIqER]

s1qHoopodrut u dgHarndodry |

"UOLIdNLO KILIKIrK
BHO KNhOLI "4LKHOEIQ0 “I9NALIMIONY QUHAIrAAd IO 91rER]]

h |

IUHIIIAY

? \.: 19Hed

SIRARTE Aead dranaAduneryy

"RELOHOLD U mo;? AdLd d3erog: 1

i

.rN- vALIHO™) I H mdcm N BWI |,

-
i
{
i

L

K

1

edgnan ¢adon EooEom rdoudonedr n _:AESQS .vmﬂt_ 3_ u _ qrr Eo_\/

199¢h
«xentnneado xigamy g 9190mad tdondnedt u Hed 0NN IHMIILHIOLOHY»

“edodA 35%

£dd AN 0. 1OHIHIMIIC JHHRIOodHHELH JOMIILHI B9 |

W

1




- 'gioamog suHawaWaduoed |

| l9Hedgwan cadoh 8108Maa XiGHABLANSLUOINONENH |
eooHadaL 19uMTHUAL 9LBHOBAQ0 9LaNA LHBUTNMAES V] "UNHBHUTB0D |
~ lg108Mmeg XI9HdBUANOUOWONEVH 1 19708 BT Hedgwan XIGHABUANSLOWOAENH W 19708 | ,
nioowaenunHodu mwimiondaiedex 91eHE I9HXLOYT hT Bul? Hedgwaw d91ooweenuHed]] 'z 0T
. xefyuny g goses atoonndoaioe g | |
IaHedgwai €adah gLoaimasg ‘Morado yomoiexAdno
. X19HdBUANSL/OWONEVMH Bo0HadaU 19uMTTHMdL 91BHIBGO 2 gonenHeldc HBINQOOEE |
418WA ‘g109ma8 XiaHdsuAaronoxen+ suUT IaHedgwan hT ‘AHedgwain eadan ai1oaimag
. £adoh LdouoHedl BOLaBUgLI8ITIAD0 Yey ‘aieHs I9HXUOlT | XlaHdBUAMarowonsnH 1doudHed | T | ‘6
i | 'hg- 19Hedonan sadah aLoamaa LdouoHed] v enwaj
% "BINENHR IO | |
| ‘nauesnentiaLo _ BUHELNQO NWBKacLioA 3 Hedgnan | |
| X1 9 VEBED 8 SNEVHRIAO WOHKO LOLMOIOHN | ©ge.L1000 0JoOHTVUNY 9gBd ) _
g 1019 NMHB0d LD 8 NLD0HHBLgoIouUondu "OWENHRIAO WOHKOLAUMOIOHNA !
19.d8h 9LBUaBI19g 91LaWA NINBUTIIHAD aolaw sunesurennaud W
MINIGNSBHLOUIGE 2 MEKED 9 BUHB0ALI X1 NLOOHHS9020 hT NMNIHHAD 1 edAAdLD
‘WIGHHRdQWBW X BO1KJ0HLO 19noHeIdo amieX 9LeHs XU ‘19rnoHel1do alaHHedgwsiy G '8 ‘
‘nanmiHAD o ‘Hedgwaw . !
noHdaddeg MAN NOWSBKBHL/OUIGE 3 NEBED 9 HedgWa hT sMMIHAD seHdaadeqg "unMmHAD
BWHB0dL1O MLIOHHBQ0I0 GLBHOBAQ0 91L8WA 1N 9LeHE XU N MIUBQ BIGHHRAQNSI " ‘/
- eFodundu T
BeHaundudpwe xm'aornmunrodiod
‘NniovoHedgWaw I900er Y "Hedgwaw edg1o1089
| nioewgo a unirewdodHn noHdsrAuou-OHhARH g BUMNIDRNINUX-OHENT BH BER100D
' BogregoduiHando ‘Hedgwaw 8191089 U goMunLotaod XN OUHBNLG 190081 XU U HRAdQIWBI | |
MNHB0d 10 8 sMhuueed BH dlediqacerA ‘Hedgwaw ge1209 hT XUndahniouong nmHeaodnnwdod |
| g anmeroxs "19UMunurodo0od 918LUoKnhadau 918N g gormunrodI0m auod ‘g | ,, ‘9
, - ‘aoWenHeldo xiaamk xexiau g auod | - I H ]




—_ T

hT qLOd1IHON MIGHhO1AXBWOd| | A)
- - o I ) - dAAdLY xiIaHho1a I
"NOLBLM NLOOHAUSLEBITEHENXK nnhisuAiad v ardousHedL WoHan e |
nnhsirAlad g n ardouoHedl woHHedgwaw WoHhmndolig 08 a0 LHsKTen:
WOHhNdOLlg 08 g01HanTed] XIGHHOW durod aLeHE I9HXL/OYT hT XI9HHOW SMHREOEAL/OLO|, '8 ‘9T
‘aL0ged XV U €ep iV S ‘ o
XlIaHHedgwaw xedAmAdLD g sBuhuueed 19Ldah 91BUaBI98 eroged edAAdLO Xn
H9NBL WEMLBHOU WIGHEOHO0 BNHBUaTaduo qiegely hT ‘l9o0eN‘ 19 B | vV dlaHHRdOWaN T/ ‘GT
‘ ‘Buhuused 191den - I -
eH qlediqcerA ‘eooHadau 0JOHHET 880HI0 8 suniTiexau ‘1douniHe v 1douwn 5 191098 |
‘19umMTIHMdU 9LBHOB9.90 9L18NA ‘oluTTedndindseI | XU unnHud 1| vxnhooHads |
XN 1 aoueHe) XIGHHOW 19L09ed UMNHUAL {N8.LoKd "eg10M080 N BUTTRXNPUDIRIN
xtaHidouoHedl XiI9HHedQWaW 1QUNL BI9HEOHI0 ALEHE hT XU ‘19eHey 3I9HHOA °Q vl
"ed0HadaU 0JoHHE agoHI0 ) .,
g anmexev ‘[9uniHMdu 91BHOB900 9LaNA 'a0dLag
x19H1douoHed 1 xiIgHHedgWwaw 191092d untiHMdU (NS1OMD "BATIRANOUDIDBLN XU ‘UNLDQ
xiqHLdouoHed L XxIaHHedgWaW 19UML BI9HEOHI0 9LBHE hT a1qHLdouoHed algHHedOWa W "G ‘€1
 “edoHadoau oloHHedgwawoHed1 nioewrgo a nmnewdodHu ‘1douoHedL yiIaHane B
NOHKhARH 8 Bo9.leaoduiHando ‘eocHadou 0JOHHeT OHhKdoL8 1 NITHEN LAY UnidaHE
980HI0 g animexal ‘1I9unnHndu 918HoB4.90 ‘19Tna n 8 N1o0Hgad.Lou 018 U nnited LHBTHONA
nnned.LHaNHON XM eiHaned! anitcdu 1I9Hedgwan €adahn elHanedl aniodu [qHedgwan
g1091Ma89 20HadaU 1990HI0 SUNIDRNINNX-ONNEND dLBHE h T cadeh g10amag 1douoHed] ¢ 21
"eo0Hadau oloHHedgwawoHedl nidewrgo a nmewdodoHu o T 1T
NOHhARH 8 Bo9.1eaoduniHando ‘edoHadau 0OloHHEY
980H20 g anmexay ‘1[9umMnHndu 918HO8A90 MneAdpdount? ‘nneAdbpntr 1I9tng nnimed iHaHON |
197ng v nuned.iHanHox ALtHaued. ou iIgHedgwaw eadan AiHanred ou Aredowan |
| 8109iMag ©J0HadaL I980HI0 BUNIBhNINUX-ONMEND dLeHE | h T cadoh gLoamag LdousHed | mp CTT




- VINBXLaL MMHIHLOLIGE € U YOLaLM MLDOHIULETaHEUK he "enrdad 1910ged nnsurAiad ez |
g eidouoHedl ojoHHedgWaW durod dLeHE [ANENHRXDW BI9HABLABLION A
"MINBUTIHHAD UINIGWBBHLOWIGE N BUHBO0d LD ‘MuHamedy0d WoHhamMIaW g8 auod xu )
MINBLOOHHB9Q020 ATHKOIN 9EBED0NNRED 91RaI9ERN0L L3NA ‘laged | V-eD Y 1aueHex-e)) imian
‘mnnewdodHn noHdsuAuou-oHhAeH g Bo91egoduiHando hT Xeunl XigHeed g aHaXEdALOD
I9NSL WEMLBEHOU WISHEOHO0 anHayaTaduo q1egely B0NI8hHEXaWOd DIBUE 12
mutinHAD n ‘ . ‘
3MHB0d L0 090D ATKBIN IGHREBAO0NMNBESD HEY 1BHOKBQ0
‘MMHB0d Lo g suhuureed 1 va1oi7oxo 191dan a1mnroxeH
n 91eanHgedo xelredeusaduodinin ‘xexHAond ‘xenulgel
BH VIHBXL WOHhaMIGN 19718 ai9Heed a1Buai7aduo (9Lan g
nmian suHamednod ‘nnHaimedy oo
BU'T 219WMTOXQ08H BMaowdA ‘1idoHTNnaoHeed h T WOHh3MIGW 8 Buhauex auod vHexl
99 'NHENL NOHhMIGW BUHBO0ALD MLOOHHIQOO (GLEHE | WOHKBMIAN BUHB0d 10 ULOOHHBQ02(Q | ‘02
m, ‘hiy — anHamed) 09 a0HhamIS "2 W3]
B "90LURHMNI WOHhaMIGW
-oHgdoH g suHamKkAgeoa ehel/ada [ |
"22qUAUNN 010HEdaH anHaTadody |
! "e29uAuK oJoHadaH nnHatYagodu g quod xu euveniiHeLoU OJOHHRdQWaW
~ q1suairaduo 1 euenIHA10U 0JOHHRAgWaW UnHEXdBTToU nnHexda'rou 8 2000%eH
. 8 900008H XIGHHOMW 1 goLeHex XI9HHOW 9urod 91BHOBAg0 hT XIGHHOW N 90UeHe) XI9HHOW A1/0d ‘6T
_ "eweniiHa1ou 0JOHHedQWaW MUHBEOHINHEDS ‘ N
: g go.lHaunTedl x19HHOM auod d1isafaduo "e1oHdaH anHaHged £ ‘UennHalou
9LaNA MOLoLN XI9H10gMXK 1I9NEe/LOLUTT N NLOONTUXK niGHHedgWa “19LHanTed. a1I9HHOY
NOgaHE) L 9981000 WOHHOW 8 BUhUused 191doh diBrasiag hT MOL3LM Xi9HLOGUXK Iaweelruoini n
'[9NBL WEMLBHOU WIGHECHJ0 BMHauaTaduo dLtegelf MLOONTVK NOFSHENL 88102 UIGHHO, | ‘8T

‘hZ - reunHaLou umidohndinaue niaHHedoWaW 1 XOL1aLN IGWER/UOLUT 881200 UIGHHOY] ‘T BWa ]

‘(h 2T) unHaioed n xiIqHLOGWXK Xex1au g erdousHedL ojoHHedowaw MLOOHH0Q02(Q "2 AvAlop




eldoudHed.L

0 loHALenLa1nuE WanHOMAdEH o 19HeEKas BMHRgar0grE
amMed INBMIBHOU WIGHEOHO0 BWHaLaTaduo d91egel/
XBWaXO XIaHHod LISV E N xeLtedeuaduodinin ‘Xenunugel
‘YexHAoud eH snuaivue 19Png arenvused 9L8NA hT

W HO LB XIGHALRULBLMUE BMHB0A LD LOOHHBQ0I0 G1BHE

erdouoHedl oioHaAeUYBINUE
WaunHamAdeH O 919HHREKBED
‘©4080UB8h BUHRgaoge ¢ ‘9u0od n
[QUUL XU 191 LHON SI9HhN LOLAKBIN
‘BN LNLE BMHB0O LD NLJOHHDG0ID 12

1 L
"hp — nmuaiuue sadanh 1douoHed] ' ena)

— ]

"MNIOUOKG NOHABUANSLIOW U MUINUXOUNQ
XI9HHET 990HI0 BH 19HRT€0D ealodedal ause) \BUHahaLl

190000U35 "BATALSX £9U/X MINEMLBLN 19L0LINN NOHBLI0D '"BUHBhAL 190020L0 U Buingeed
BUHBLBII98 9100HENIHLHN BH 185K/ Olh ‘BX0D XU WEVHEXBW ‘eedl 010HhSM
0JOHhOTAUSX BUNBd®8d BBHHAMIAg0U UL BBHHIXUHOL | h T -OHhOTAUBX BMHEFaL0g®RS |
N1098amndL LOXOW WENHREIL0gRE Witie) X 9LeHE 2IAWNINERE — OLOUINY € ‘97

|

nnnsuAlad xeosodahody g aodoLluanad |

g022eLn XlqHeed 9uod BOLloRhOILMRE Wah 8 ‘9LBHOBA90
‘vnnsuAlad noHadsH addshodu g radaH olamorexAug

NUTINHAD aLBUouhadau ‘exod 0J0HhOTALaX "BX0O 0JOHhOTALBX nnnadyad
nunadiad nnnsuAiad noHauedowAls n noHadaH 8goHI0 hT nnhsuAlad noHaLedowAl N MOHSABH |
g 13U IGNEVHEXB BI9HABUANSL/CIN audey d1eHE [ANEVHEXDIN 3I9HABLANBLOW "7 - '§C
NUTIMHADD o Ty T
WoHeido x1awasHUoUI98 N BWENHRIAO BUT SUHBKEHE "EAUAX
199K 01€ 80¥e) ‘ANOL BUHBHOKAQ0 daiedels (910U onH XI9HROTALEX XOL3LM XiGHhOTRLAQO |
NOHBL0D axL1ogediad g aurod Xu ‘eATALoX £aLroX h T BUHB0d 1D MiDOHH3G0IC
NOLBLM XIGHhOTeLUNQO0 BMHB0ALO MLIOHHBQO0J0 91BHE ‘erTAUeX €alyax anHaodL) T ‘ve

‘hE — ATAYIXK 9 19L0U/2UN UOHBLOD BUNAAND) 'S ena] |

S

[arueonnyl algHharday -

|
I
!
|

S [ —

‘unnaddox xu 199020U0 1 WB1IKD |
xi9H1douoHedL xigHHedgwaw 19.09ed BuHamAdeH "eHMadoy amalomnay nnnsuAiad |
gMaLoraroou UNMIHAD Xi9Heed naHexL XiaHeed NOHALEHOWdO] WENHEXDN |

|

H
I




"‘MHIhSU

exed BUHBhal WidOHTAdL Weh 8 M 91009MhN0LIA
KeHHa8a10deNaly BRHHAE109OHIN 30)RL OLh

‘UH3KhaU NoL1aw 1910ged anHamAdeH vioagandu 1aXXow
WEBNELOTBL 00U INMMEY X 9LBHE (0i9hlraX O 9109mag

‘Oi9hUaX D g10aimag

xl9H7adg BuHaLRTA NEMHEXBN 91eg1991LO0 ‘MHahU h T X19H7odg BUHBLETA WEVHRXBN
BUMMHAD seHdaqdeg solaexedida Woh 8 91BHOK9U90 ‘NHBhaU BUTIMHAD veHdeadadeg "2€
T ‘gomHTadoou xigHhindolg uvod o qiedgiggewooed | | "EH3 I0NNLS ‘ |
Y MHBhaU Yolawy 19100ed nunyuAlad IANENHEXBIN ereuded v ecaLtHnd sunsuAlad | |
9LBHOBA.00 ‘RHIIONNLII €BLHND M i9E0NDIL ! BNHIMOL iOU hT BeHdqiureHowdo | ‘anenHeIdo _
yex weooshodu wimvel Mntondaredex areae] g BHOIOMNL/ 1 OUBYT — GHB8h3YL ] B
- "hZ — ViH2hali B1lOQEJ "G eWa ]
"ewenHeldo €M BHOWQO “ I
goviATodu 1 goledeusdu XI9HHaa.L0dR}SL UMHBTBEI9E |
8 Mrod xu 9o qledlagendoed v ¥ahou 1910ged
nnnsuAiad 1I9IWENHEXBIN 9LBHOBAQ0 ‘Buhiueed 191dah
BeH qiediqeenA ‘Mhonw oHhndola n noHrngdou geLd09 "BHBWQO goiATodu u
NNNIDHNINMXOUQ dieanHaedd ‘MhOW anHegosedgo hZ alodexsy nmHareqa19g g ¥ahou 9u10d o€
yex weodsnodu wmiel Mniondeiedex aregeff ‘BUNBUAIod 88 1 ¥ahou ri0ged -62
suingeed 010 WENHEXBW N BLagen BUHaFOHIMHEDS o , R R
I9HUhMAU 91BHOB990 B ¥el :K2910d0g WUH D
Xex n eNenHe1do anHeaMXog€800 OHORLIO Wah ‘I9dauox
adenndu eH 918HOB900 eXag0LUah awenHeIdo g 197og
BUH3hBHE N BUHEAI90RId XBRNENHEXBIN O MMHEHE 990HJ0 "oWeNHeIdO 9 BHULAOHK
| BeH :902anodu WOHHeY 8 aoMnhooHadau XIaHHedgWaw quod ‘xsuimadHn ndu ewsuHeido |
qu0d 9LBHOBL00 ‘OANHhAMWUM 8 LOUOUNOHNINE hT BNHRANX0gE£2090 9U0d "AANHhIMUM
h M 19001l BMHREI90B08 IAWENHEXON 9LBHE | 8 81091198 anHeaI90edq ‘87

ST



i
i

'Tol ec aigHHe100RdIag
‘viageH 1 snHawA adg q1egodundioHowsrod| |

— - B

"€9LHNI010(0 M JOWD0

30¥el OLh ‘MWBKHBLoed d109mag XI9HaredaHUn 1 1I97'og
BUHaag0dU U BUHBMOL JOU IGNENHEXBIN 9LEHIBLQO
19N81 WEMLBHOU WISHEOHO0 BuHauaraduo alegelf

hi

i
!
i
|

I

‘

9UOdLHOM YI98010LY, |
.
W

‘eledeuue 0J0HRUALOK

eloged v €81HMI0L0Ed UBLFOD |
X19HaLRdaHNIN 1 19709 MNBMHALORd |
ldouoHed.l n auHamow IO T |

"hT — X013 Xi9Hqua1nLoed Hedowaw 19wa1ouo s1anidousHed |

‘9 enal |




