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[Tpu pa3zpaboTke METOIUYECKIX PEKOMEH AN ISl pEerno/iaBaTeNiei U 00yJaromuxcs mo
nucturinae b1.0.45 Menununckas ¢hu3uKa B OCHOBY ITOJIOKEHBI:

1) ®I'OC BO no nanpasnenuto noarotoBku (crnenuaibHocty) 31.05.03. Ctomaromnorus (ypoBEHb
CIICIMAJIUTETa) YTBEPXKICHHBIH MUWHHCTEPCTBOM BBICIIETO 00pa3oBaHWsA M Hayku Poccuiickoi
®enepanun «12» arycra 2020 r. Ne 988.

2) VYueOHBIM TIaH TIO HampasjieHUIo mnoaroroBku/cuenuanbHoct 31.05.03. Cromartomorus
(ypoBeHb crienmanurera), HampaBieHHocTH 02 3npaBooxpaHeHue (OKa3aHUE METUILIUMHCKON
IIOMOIIM [IPA CTOMATOJOTMUYCCKUX 3a00JICBaHMSX) YTBEPKACHHBINH yueHbIM coBetom ®I'BOY BO
TI'MY Munsapasa Poccun «02» mas 2023 1., IIpoTokos Ne 9.

PabGouass mporpamMmma JUCHUIUIMHBI — pa3paboTaHa aBTOPCKUM  KOJUICKTUBOM  HHCTHUTYTA
dbyHIaMeHTalbHBIX OCHOB M WH(GOpMalMOHHBIX TexHonorui B menuuumHe OI'BOY BO TIMVY
MunznpaBa Poccun, moa pykKOBOACTBOM JUPEKTOpAa HMHCTUTYTAa KaHJ. MEA. HAayK, JIOLEHTa
barpsaniesa B. H.

PazpaboTunkmu:
CTapILUi MpenoaaBaTelb
WHCTUTYTa
(byHIaMEHTaJIbHBIX OCHOB U
MH(OPMALIMOHHBIX

TEXHOJIOTHUH B MEIUIIUHE . B. lloropesnosa




1. OBIIME ITOJIOXKEHU A

MeTtonudeckue peKOMEHIAINH 110 u3y4eHuIo quciuiuiniabl b1.0.45 MenunuHckas gusuka,
MIPEACTABISIIOT COOON KOMIUIEKC PEKOMEHAAIMN M Pa3bsCHEHUM, IMO3BOJISIOMIUX ONTHMATbHBIM
00pa3oM OpraHu3oBaTh NPOLECC U3YUCHUS JAaHHOW TUCIUILIAHEI.

s mydiiero OCBOGHHMSI Matepualla M CUCTeMaTu3allMu 3HaHuil no gucuumuinHe b1.0.45
Menunuackas ¢u3nka, HEO0OXOIUMO PETyISIpHO pa3Ouparh MaTepwalbl JEKIMH, OTBEYaTh Ha
BOIIPOCHI I CAMOKOHTPOJIS. BO BpeMsi caMOCTOSTEIbHOW MPOPAOOTKHU JIEKIIMOHHOTO MaTepuasia
0co00€e BHUMAaHUE CIEAYET YAENATh BOSHUKAIOIIMM BOMPOCaM, HEMOHSATHBIM TE€PMUHAM, CIIOPHBIM
TOYKaM 3peHus. B ciaydae HeoOXoauMMOCTH OOpamaThCs K MPENojaBaTeI0 3a KOHCYJIbTAIUEH.
JIeKIIMOHHBI ~ MaTepuall  OPraHW3yeT  MBICIUTEIBHYIO JICSATeIbHOCTh  OOydJaromuxcs, a
MIPaKTUYECKHE 3aHATHS 00€CIICUNBAIOT TIIyOMHY YCBOSHUSI MaTepHaia JUCIUTLIAHEI.

[Tpr MOATOTOBKE K MPAKTHYECKOMY 3aHSITHIO 0CO00€ BHUMaHHE HEOOXOAMMO o0OpamaTh Ha
COJIep’)KaHWE OCHOBHBIX TOJIOXKEHHM M BBIBOJOB, OOBACHEHHE SIBIEHUH M (AaKTOB, ysACHEHHUE
MPaKTUYECKOr0 MPUIIOKEHHSI PACCMATPUBAEMBIX TEOPETHMUECKHX BOMPOCOB. B mporecce 3Toi
paboThl CTYIAEHT JOJKEH CTPEMUTbCA TOHATh U  3allOMHUTH OCHOBHBIE  MOJIOKEHUS
paccMaTpuBaeMoOro MaTrepualia, IPHMEphI, TOSCHSAIOIME €ero, a Takke pa3o0paThCsi B
WJUTIOCTPATUBHOM MaTepuaie.

Jlis opraHuM3anuy CaMOCTOSITEJIBHOIO M3Yy4YEHHUsS T€M (BOIPOCOB) JUCLMILIMHBL (MOJYJIs)
UCIIONIBL3YIOTCSI MaTepuabl (POHIOB OLIEHOYHBIX CPEJCTB.

CamocTosTenbHas paboTa CTYAEHTOB 00ecreYnBaeTCs CAEAYIOUIMMH YCIOBUSIMU:

1. HAJIMYUE U JOCTYNMHOCTh HEOOXOJUMOTro Y4eOHO-METOAMYECKOTO U CIPaBOYHOTO
MaTepHaa;

2. CO3J]aHNE CHCTEMbI PETYISPHOIO KOHTPOJIS KauecTBa BBIMOJHEHHOW CaMOCTOATEIbHOU
paboThl;

3. KOHCYNbTAlMOHHAsI TIOMOIIH TIPETo1aBaTessl.

Mertoanueckuit marepuan Uisl CaMOCTOSTENIbHOW TOJATOTOBKH TIPEACTABISACTCS B BHJIEC
JTUTEPATypHBIX UCTOYHHUKOB. B cHCOK yueOHO-METOINYECKUX MaTEepHUaoB ISl CAMOCTOSTEIbHOM
paboThl 00yUaIOLIUXCSl BXOJIUT MepeueHb OMOINOTEUHBIX PECYPCOB YyUEOHOIO 3aBEJICHUS U IPYrUX
MaTepuaoB pa3MENIeHHBIX B 00JIake, K KOTOPHIM 00YyJarouiics UMEeT BO3MOXKHOCTh JIOCTYTIA.

CamocrosTrenbHas padoTa — BUJ KOHTAKTHOM BHEAayAMTOPHOM padoOThl MpernojaBaTenell U
oOyuaromuxcst mo aucuumiauHe b1.0.45 Meaununackas ¢usnka. KoHTponb camMocTosTenbHON
paboThl  OCYIIECTBIACTCS BeAyIIMM mpernogaBareieM. OIleHKa CaMOCTOSTEIBHOM pabOoThI
YVUUTBHIBACTCS TPHU TPOBEACHUHM MPOMEXKYTOYHOM aTTecTallid OOYYArOMIMXCS IO TUCIUILINHE
b1.0.45 Menununckas ¢pusuka.

Texymuit koHTposnb 1o auciuruinae b1.0.45 Meaununackas ¢u3vka MpeaHa3HaueH A
MPOBEPKU HMHAMKATOPOB JOCTIIKEHUS KOMIICTCHIIMM, CTUMYJIMPOBAHHUS Y4eOHOUW pPabOTHI
00y4JaroIIUXCsl U COBEPIICHCTBOBAHUS METOAMKH OCBOCHHUSI HOBBIX 3HaHHM. TeKyIIuii KOHTPOIIb 10
nucturnae b1.0.45 Menunuackas gu3nka MpoOBOJUTCS B TEUCHHE CEMECTpa MO BCEM BUIAM H
pazzenaM y4eOHOW TUCIUIUIMHBI, OXBATHIBAIOIIUM KOMMETEHIMH, (HOPMHUpPYEMbIe TUCITUILIAHOMN:
OTIPOCHI, TECTHpPOBaHUE, pedepaThl, pelieHne TUTIOBBIX 3a71a4, BRIMOJHEHUE Ja00paTOPHBIX padoT .
Texkymuii KOHTPOJIb 3HAHUW CTYAEHTOB, MX TMOJTOTOBKM K MPAKTUYECKUM 3aHATUSAM
OCYIIECTBIISIETCS Ha KAKJIOM 3aHSTHH.

[IpomexxyTouHast arrectauus NpelHa3HAuYeHAa [JIsl ONpENENeHUsT YPOBHS OCBOEHHUS
WHIUKATOPOB JOCTIDKEeHUS KommereHiuid. [IpoBomutcs B (opme 3adera  1ociie OCBOSHUS
oOydaromuMucs Bcex pazaenoB auciuiuimHbl b1.0.45 MenunuHckas ¢(u3uKa U yYUTHIBAET
pe3ynbpTaThl OOYYEHHS MO JAUCIUIUIMHE MO BCEM BHJaM PabOThI CTYACHTA Ha MPOTSHKEHHH BCETO
nepuojia 00y4eHus .

BpeMms, oTBeneHHOE s MPOMEXKYTOYHOW AaTTECTAlMH, yKa3aHO B Tpaduke ydeOHOTO
npoiiecca.

3amanus Uil TPAKTUYECKUX paboOT, a TakKe 3aJaHus IJs MOATOTOBKH K TEKYyIIEeMY H
MIPOMEKYTOUYHOMY KOHTPOJIIO MPHUBEACHBI B (POHIE OLIEHOYHBIX cpeacTB mo mucuuruimae b1.0.45
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Menuuunckast ¢usuka. Ilpu HeoOXoguMocTH cienyer oOpamaThCsi 3a KOHCYJIbTallMen K
npenoxasatento. [lepen koHcynbramuen, HEOOXOIUMO XOPOIIO MPOAYMATh BOIPOCHI, KOTOpBIE
TpeOyIOT pa3bsACHEHUS.

2. METOANYECKUE YKA3ZAHUA K JIEKHHUOHHBIM 3AHATUAM
Tabmuma 1. Mertoauveckue yka3aHusl K JCKIMOHHBIM 3aHATHAM 10 guciuiuimae b1.0.45
MeunuHackas Gu3nka

Tema Ne 1 Ctpoenue u mozaenu 6uosorndeckux memOpan. YpasHenue Hepacra —Iliranka.

[TpomOIKUTEHPHOCTh JISKIIMOHHOTO 3aHATUS (B aKaJeMUYECKHX | 2
yacax):

Llenp NEKIIMOHHOTO 3aHATHSA:

1.Pacckazath oOyuarommmcs 0 GU3MYECKUX CBOMCTBAX U MapaMeTpax OMOIOTHYECKUX MeMOpaH.
MeMOpaH.

2.JlaTth ompenesneHus U onucath GyHKIHUN OMOIOTHUECKUX MeMOpaH.

3.PaccMoTpeTh ypaBHEHHs OIMCBHIBAIOIIME OCOOCHHOCTH TPAHCIOpPTa BEHICCTB  depe3
OMOJIOTMYECKUE MEMOPAHBI.

[Tnan nexuuu, MoCciIe10BaTeIbHOCTD €€ U3NI0KEHUS:

- OCHOBHBIE TIOHSTHS TP ONIMCAHUH SBJICHHS IIEPEHOCA BEIIECTB Yepe3 MeMOpaHy
-XUMHUYECKUN U DNIEKTPOXUMHUUECKHI MOTEHIIUA B KJIETKE

-Buner Tpancnopra uepe3 OMOIOTHUECKYI0 MEMOpaHy

-ITaccuBHbIil TpancnopT: npoctas quddys3us, odnerdyennas qud dysus.
-IIpyurHBI NACCUBHOTO TPaHCIIOPTA

-1 3axoH ®uka

-IIponniaemocts MeMOpaH

-ITaccuBHBII TpaHCTIOPT Yepe3 MOPHI: JTUIMHIHBIE TOPHI, OEIKOBBIE TOPHI.
-Kananoo6pa3yrorme nepeHoCYuKH

-Ocmoc. @unpTpanus

-AKTHBHBINA TpaHCHIOPT. DYHKIIMN aKTUBHOTO TPAHCIIOPTA.

PexoMmeHnmoBaHHas JuTeparypa:

1.MenunuHckas u 6uonorudeckas pusuka yueOHUK Pemusos A.H., -
M..I'D0TAP-Menna,2014.-656, [1] c. 150
2.0Omsuka u onodpusuka: yaeonuk B.D. Anronos, E.K. Ko3nosa, A.M. UepHbim - M

I'S0TAP-Menua, 2015. - 472 c¢. URL: http://www.studmedlib.ru

Tema Ne 2. [Torennuan nokos. [loTeHuman n1ecTBUS U €ro pacupoCcTpaHEHUE.

[TpomoKUTENHHOCTD KU (B aKaIEMHUUECKUX Yacax ): 2

Lens nexnum:

1.Pacckazath oOydaromuMcs O TEHEpallMd ¢ PACIPOCTPAHEHHH  OHOIIEKTPUUYECKUX
MTOTEHITNAJIOB.

2. JlaTp ompeneneHuss BUJAM MOTEHIIMAIOB . BBIBECTHM YPABHEHMS MO3BOJISIIOLIUE OIPEACIIUTD
3HAYCHUA ITOTCHIINAJIOB.

3.PaccMoTpeTs MeXaHN3M BOSHHUKHOBEHHUSI MOTSHIIMATA ICHCTBUSI.

[1nan nekuuu, Nocie0BaTENbHOCTD €€ U3JI0KEHUS:
-Kpartkas xapakTeprucTuka OMOMOTEHIIUAIOB.




-Buap! moTeHIINAIOB.

- [Torenuuan nokosi. Ypasuenue I'onpamana-XomkkuHa-Karma

-ITorennuan nercTBust. MexaHU3M BO3SHUKHOBCHUS ITOTEHIIMAJIA IEUCTBUS.
-PacnpocTpaneHnne noTeHuaga 1elcTBYs 0 HEpBHOMY BOJIOKHY. [lepexBarbl PanBbe.

PexoMennoBaHHas nuTeparypa:

1. Meaunuackas u Ouosorndeckas pu3nka yaeOHUK Pemuzos A.H., -
M..-I'DOTAP-Menua,2014.-656, [1] c. 150
2.®usnka u ouodusuka: yueoOnnk B.®D. Anronos, E.K. Ko3nosa, A.M. UepHsIi - M.

I'D0TAP-Menua, 2015. - 472 ¢. URL: http://www.studmedlib.ru

Tema Ne 3 TTocTOsSSHHBIN TOK. DJIEKTPONPOBOIHOCTh OMOJOTHYECKUX TKaHEH MPU MOCTOSHHOM
TOKE.

[TpoI0IKUTEIBHOCTh JISKIIAOHHOTO 3aHATUs (B aKaJIeMUYECKHX | 2
yacax):

Llenb AeKIMOHHOTO 3aHSTHS:

1.Pacckazath oOy4aronmmcs 00 3JEKTPOITPOBOAHOCTH OUOIOTMYECKUX TKAHEH.

2.JlaTb ompejeneHUe MOHATUSIM: AJIEKTPUUECKUN TOK, CTATUYECKasi EMKOCTb, MOJSPU3AIIMOHHAS
€MKOCTb,

3.PaccmoTpeTs BUJIBI MOISPU3ALINH.

IInan nexium, IMOCIeA0BATCIIbHOCTD €€ H3IOKCHHS

-buomornueckue TkaHU

-Y aenbHbIE CONPOTUBIIEHUS OTJEIbHBIX TKAHEN U KUIKOCTEH OpraHu3Ma.

-OCc0oOEHHOCTH IEKTPOIPOBOAHOCTH OMOIOTMUECKUX TKAHEH.

-XapakTepUCTUKH JIEKTPUUYECKOTO TOKA.

-OKBHMBaJIEHTHAs cXeMa MPOTEKAHUS TOCTOSIHHOTO TOKA M0 y4acTKy OMOJIOTHYECKON TKaHHU.
-Buael nonspuzanuu.

PexoMenmoBaHHas JaTeparypa:

1.Meaununckas 1 Ouonornyeckas pu3rnka yueOHUK Pemusos A.H., -
M..I'DOTAP-Menuna,2014.-656, [1] c. 150
2.®usuka u ouodpusuka: yaeOuuk B.D. Anronos, E.K. Koznosa, A.M. UepHnbitn - M.

I'S0TAP-Menua, 2015. - 472 c¢. URL: http://www.studmedlib.ru

Tema Ne 4 TlepemeHHbII TOK. DKBUBAJICHTHBIE SJIEKTPHUECKHUE CXEMbI, MOACITUPYIOIIUE CBOKWCTBA
OMOJIOTUYECKUX TKAHEH.

[TpomoKUTENTHHOCTD JIEKIIUH (B aKaIeMHUUECKUX Yacax ): 2

Lens nexnum:

1.Pacckazath oOy4arommmcst 00 UMIleJaHCe TKaHel OpraHu3Ma.

2.JlaTp omnpeneneHuss MOHATHSAM NEPEMEHHBIH TOK, KOHJIEHCATOP, KATyIIKa WHAYKTUBHOCTH,
PE3UCTOP, UMITETAHC OUOIOTUYECKOM TKaHH.

3.PaccmoTtpeTs 0cOOEHHOCTH UMITeIaHCa OMOJIOTUYECKON TKaHH.

[1nan nexuuu, MOCiIe10BaTeIbHOCTh €€ N3JI0KEHUS:
-IlepeMeHHBIN TOK.

-DneKTpuYecKas 1elb ¢ KaTyIIKOW WHAYKTUBHOCTH
-DleKTpudecKas Lelb ¢ KOHAEHCATOPOM.




-DneKTpuYecKas elb C PE3UCTOPOM.

-lIMnienanc TkaHei opraHu3Mma.

-Oco0eHHOCTH UMIIEAAaHCa OMOJIOTHUECKUX TKaHEH.
-OKBUBAJICHTHBIC JIEKTPUUECKHUE CXEMbI TKaHEH OpraHu3Ma.
-Jlucniepcus nMIIe1aHca.

-OcHoBBI peorpaduu

PexoMennoBaHHas nuTeparypa:

1. MeaunuacKas v Ouosorndeckas pu3nka yaeOHUK Pemuzos A.H., -
M..I'DOTAP-Menua,2014.-656, [1] c. 150
2.®usnka u ouodusuka: yueoOHnk B.D. Anronos, E.K. Ko3nosa, A.M. UepHsIi - M.

I'SOTAP-Menua, 2015. - 472 c. URL: http://www.studmedlib.ru

3. METOAUYECKHUE YKA3AHUA K IPAKTUYECKUM 3AHATUAM

Tabnuma 2. MeTtoauueckne YyKa3aHus K MPAKTUYECKUM/Ia0OpaTOPHBIM 3aHATHUSM T10
mucimuinae b1.0.45 Menunuackas Gusuka

Tema Nel Ctpoenue u mozaenu Guosnoruueckux memOpan. Hekoropsle ¢pusnueckue cBOHCTBa U
napaMeTpsl MeMOpaH.

[TpomoIKUTEIHPHOCTh MPAKTHYECKOTO 3aHATHsA (B aKaJIeMUYECKHX | 2
yacax):

[{esb MpaKTUYECKOTO 3aHATHS:

1.3akpenuTh Moy4eHHbIE 3HAHUSI O CTPOSHUH U MOJIEISIX OMOJOTHYECKIX MEMOpaH.

2.006cynuTh QYyHKIIMN OMOJIOTHYECKUX MEMOPaH.

3.IlpopaboTath onpeaeneHUs U MOHATUSA: MoJieKyna ¢ochonunuaa, eKTpUUECKUe CBONUCTBA
OHOJIOrN4YeCKUX MEMOpaH.

4.3y4nTh 3aKOHOMEPHOCTH CTPOEHUS OMOJIOTMUECKUX MEMOpaH.

5.ChopmupoBaTh NMpeaCTaBICHUS O MOJEISIX OUOIOTHYECKUX MEMOPaH.

Ycenosus JJIsA IMPOBCACHUA 3aHATHA: ayauTOpuH, OCHAIlICHHBIC MyanPIMGI[HfIHI:IM
o0opynoBaHueMm, ydeOHas JOCKa, HaJuyue JaboOpaTOpHOro O0O0OpYyIOBaHHUS, HAIWYMe
METOJAMYECKHX Pa3paboTOK MO AUCIUTUINHE.

CamocrosTenbHas padora odydaronierocs: padbora ¢ yueOHOH JTUTepaTypoil, pelieHne THIOBBIX
3ajad,

MGTO)II)I KOHTPOJIA MOJTYYEHHBIX 3HAHWH 1 HaBBIKOB: OIIpoC, TECTUPOBAHUC.

PexomennoBanHas JuTeparypa:

1.Meaununckas u Ouosorudeckasi pu3nka yueOHUK Pemusos A.H., -
M.:I'20TAP-Menua,2014.-656, [1] c. 150
2.®0wusuka u onodpusuka: yaeounk B.D. Anronos, E.K. Koznosa, A.M. Uepnbim - M.

['0TAP-Menua, 2015. - 472 c. URL: http://www.studmedlib.ru

Tema Ne2 Ypasuenune Hepucra —Ilnanka. [lepeHoc noHOB yepe3 MeMOpaHBbI.

[TponOomKUTETFHOCTh MPAKTUYECKOTO 3aHATHS (B aKaJIeMHUYECKHuX | 2
yacax):




[{esb MpaKTUYECKOTO 3aHATHS:

1.3akpenuTh MOJyYCHHBIC 3HAHUSI O TPAHCIIOPTE BEUIECTB Yepe3 OMOIIOTHIECKYI0 MEMOpaHy.
2.00CcymuTh BUABI TACCHBHOTO TPAHCIIOPTA.

3.IlpopaboTarh ompeneneHuss W TOHATUSA: TACCUBHBIA TPAHCIOPT, mpocTtas auddy3us,
obneruennas quddysus, kodpduuuent quddysuu.

4.M3y4nTh 3aKOHOMEPHOCTH TPAHCIIOPTA BEIIECTB Yepe3 OMOIIOTHIECKYI0 MEMOpaHy.
5.CpopmupoBaTh IpeCTaBICHUS 0 00 0COOEHHOCTSX CTPOCHHS PA3TUYHBIX MEMOpPaH KIIETOK,

O pOJIM HapY)XHOH KIETOYHOW MeMOpaHbl B MpoIeccax JBHUKCHUS KIETOK, O MEXaHH3Max
KJICTOYHOM MPOHHUIIAEMOCTH, O MEIUIIMHCKOM 3HAYCHHH aKTUBHOT'O TPAHCIIOPTAa BEIIECTB 4Yepe3
MeMOpaHbI, 0 MEJUIIMHCKOM 3HAUEHHH MTAaCCUBHOT'O TPAHCIIOPTA BEUIECTB Yepe3 MEMOpPaHHBI.

VenoBuss  Ais  TPOBEACHHMS — 3aHATHS:  ayJAMTOPUHM, OCHAUICHHbIC  MYJIBTHMEIHIHBIM
o0opynoBanuem, ydeOHas JOCKa, Hajuyue JabopaTOpHOro 00OpyIOBaHUS, HAIWYHE
METOAMYECKHX pa3pabOTOK M0 JUCIHUILUINHE.

CamocTosrenbHas pabota o0yyarouierocs: pabora ¢ yueOHOM JIUTepaTypoil, pelieHne TUIOBbIX
3a1ad.

MeTtobl KOHTPOJIA NOJTYUYCHHBIX 3HAHWH 1 HABBIKOB: OIIpOC, TCCTUPOBAHHC.

PexomennoBanHas Mreparypa:
MenauuuHckas u 6uonorudeckasi pusuka yaeOHUK
®dusznka n onousrka: yaeOHUK B.®. Aurtonos, E.K. Koznosa, A.M. YepHbl

Tema Ne 3 [Totentman nokost. [loTeHnuan AeMCTBUS U €ro pacpoCcTpaHEHHE.

[TpoI0KUTEIPHOCTh MPAKTHUECKOTO 3aHATHSA (B aKaJIeMHYECKHX | 2
Jacax):

Llenb NpakTHYECKOTO 3aHATHUS:

1.3akpenuThb MoslydeHHbIE 3HaHUsI O IOTEHLMAJIE [TOKOS U MOTEHIIUAJIE IeHCTBUSL.

2.06cynnuTh MEXaHU3MBbl AKTUBHOTO TPAHCIIOPTa B HOPME U TP MATOJIOTUH;

-CPaBHHUTH MEXaHU3MBbI TTACCHBHOTO TPAHCIIOPTA B HOPME U TIPH MTAaTOJIOTHH.

3.IlpopaboTath onpeneneHus 1 MOHATHSA: MOTEHIMAJ ITOKOsI, HOTEHIMA IeHCTBHUS.

4. VI3yunTh GU3HUKO - XUMUYECKHE OCOOEHHOCTH CTPOEHUSI MEMOPAHHBIX CTPYKTYP U MEXaHU3MBI
uX (QYHKIIMOHUPOBaHMS; OModU3MUECKHEe MeXaHU3Mbl MMACCUBHOIO M AaKTUBHOTO TPaHCIOpTa
BEUIECTB Yepe3 MeMOpaHy; HU3Yy4YeHHE OJIIEKTPOXUMUYECKUX MOTEHIMAJIOB OUOJIOTHYECKUX
MeMOpaH.

5.ChopmupoBaTh MPEACTaBICHUS O CTPOCHUU OMOJOTHYECKMX MeMOpaH; 00 OCOOEHHOCTSIX
CTPOEHUS Pa3IUYHBIX MEMOpaAH KJIETOK; O pPOJIM HAPYKHOM KJIETOYHONH MeMOpaHbI B MpoIeccax
JBUKEHHS] KIIETOK; O MEXaHHW3Max KJIETOYHON MPOHULAEMOCTH; O MEIUIIMHCKOM 3HAYeHUH
aKTUBHOT'O TPAHCIOPTA BELIECTB 4Yepe3 MeMOpaHbl,; O MEIUIIMHCKOM 3HAaYeHHWU MacCCHBHOTO
TpaHCIIOPTa BEUIECTB Yyepe3 MeMOpaHsbl;

VYcenosus JJIsA IMPOBCACHUA 3aHATHA: aAyauTOpUH, OCHAIlICHHBIC MYHBTHMeJIHﬁHBIM
o0opynoBanuem, ydeOHas JOCKa, Haiuyue JabopaTOpHOro 0O0OpYyIOBaHHUS, HAIWYHE
METOAMYECKIX Pa3paboTOK MO AUCIUTUINHE.

CamocrosiTenbHass pabora OOydaromierocsi: MOATOTOBKA JOKJIaaa IO MPONICHHOW JICKIIHH,
pabota ¢ yueOHOI TUTepaTypoil, pelieHre THIIOBBIX 3a/1a4.
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MGTOHBI KOHTPOJIA NOJTYUYCHHBIX 3HAHUM U HABBIKOB: OIpocC, TCCTUPOBAHUC.

PexoMeHoBaHHAs TUTEpATypa:

1. buonorust: yaeOHUK: B 2 T. B.H. Apeirun M.: I'90TAP-Menua, 2023. - T. 1. - 736 c.
URL: http://www.studentlibrary.ru

2. Tlapasurtonorust (yueOHoe mocoome) boxko I'.I'., MacnennukoBa JI.A., 3enkuna B.I'.,
Conoaxoa O.A., Bmagusocrok: Meaumuna JIB. 2014, — 140 c.

4. METOAUYECKHUE YKA3AHMUSA K TPOBEJEHHWIO TEKYIIHEI'O 1
IMPOMEXYTOYHOI'O KOHTPOJIA

Tabmuua 3. Meroanyeckue yKa3aHus K IPOBEACHUIO TEKYIIErO M IPOMEKYTOYHOIO
KoHTpoJs 1o nuctmmrae b1.0.45 MeauuunHckas gusnka

Bun konTpons dopMa KOHTPOIIA

Texymuii KOHTPOJIb - INPOBEJCHUE M OLEHKAa YCTHBIX WJM IMCbMEHHBIX OIIPOCOB Ha
JEKIUAX U MPAKTUYECKUX 3aHITHUSAX;

- MpOBEpKa M OIICHKA BBINOJHEHHUS 3aJaHUl Ha MPAKTUYECKUX
3aHATHSAX;

- TIPOBEPKA U OLIEHKA BBHITTOJIHEHUSI CAMOCTOSITETbHBIX U KOHTPOJIbHBIX
3aJ]aHUI HA PAKTUYECKUX 3aHATHUSX;

[TpomMexxyTOUHBII npoBoauTcs B (opMme 3aueTa, Ha KOTOPOM OIICHHUBAETCS CTEICHb
KOHTPOJIb C(OPMHUPOBAHHOCTH y OOYYAIOLIMXCS KOMIIETEHIIUH, B 3aBUCUMOCTH OT
THUIIOB 33/1a4 MPO(ECCHOHATBHOMN IeATEIHHOCTH.

5 OCOBEHHOCTH PEAJ/IM3AIIMU JUCHUIIJINHBI AJ51 OBYYAIOIIUXCSA C
OI'’PAHUYEHHBIMHU BO3MOKHOCTAMMHU 31O0POBbSA 1 UHBAJIMIOB

5.1. Hannune cOOTBETCTBYIOLIUX YCIOBUM pealu3aiuy AUCIUIUINHBI

Jns oOyyaromuxcs M3 YHCIAa WHBAJIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH
3n0opoBbs (OB3) Ha OCHOBaHMM NMHCHMEHHOTO 3asBJICHUS IUCHMIUIMHA PEATU3YETCs C Y4ETOM
0COOEHHOCTEH MCUXO(PHU3UUECKOTO0 pPa3BUTHS, HHIUBUAYATBHBIX BO3MOXKHOCTEH W COCTOSHUS
3I0pPOBBS (7anee - UHIAUBUAYAIbHBIX 0cOOeHHOCTEH). ObecnieunBaeTcsi COOMIOIEHNE CIICTYIOITNX
o0mux TpeOOBaHM: HUCHOJB30BAHME  CIEHUAIBHBIX TEXHMYECKHUX CPEIACTB  O0OydeHUs
KOJUIEKTUBHOTO W  WHIUBUAYAIbHOTO IIOJIb30BAHMSI, TMPEAOCTABICHHE YCIYI AacCHCTEHTa
(TTOMOIIIHMKA), OKa3bIBAIOLIETO0 TAKOMY OO0ydYaromemMycss HEOOXOAMMYIO TEXHHYECKYIO MOMOIIb,
oOecrieyeHre JOCTYyNa B 3/aHUS W TOMEUICHUs, /1€ MPOXOJAT 3aHATHUS, JIPYrHe YCJIoBusA, 0e3
KOTOPBIX HEBO3MOKHO MJIM 3aTPYAHEHO U3yUYEHUE IUCLUIIINHBI.

5.2. Obecnieuenue coboAeHUS 00IUX TpeOOBAaHUH

[Ipu peanu3zanuy AUCIUIUIMHBI HA OCHOBAaHUHM MHCHMEHHOTO 3asBICHUS O00ydaromierocs
obecrieunBaeTcsi COOJIIOJICHHE CIENYIONUX OOMUX TpeOOBaHMI: TPOBEACHHUE 3aHATHH I
oOyyaromuxcs-uHBaNUA0B 1 Jull ¢ OB3 B oqHON ayAMTOPUU COBMECTHO C OOYyYaloIIUMHUCS, HeE
UMEIOIUMH  OTPAaHHYCHHBIX BO3MOXKHOCTEH 3JI0pPOBBS, €CIIM 3TO HE CO3JIaeT TPYIHOCTEH
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oOydJarmuMcs; TPUCYTCTBUE B AYAWTOPHH AacCUCTEHTa (ACCHCTEHTOB), OKa3BIBAIOIIETO(HX)
oOydJaromuMcsi HEOOXOJUMYI0 TEXHHUYECKYI0 IOMOIIb C Y4YeTOM HUX HHIMBUIYaJbHBIX
0COOEHHOCTEH; M0JIb30BaHIE HEOOXOAUMBIMU 00YUYAIOIIUMCS TEXHUUECKUMH CPEJICTBAMHU C yYETOM
WX UHIUBUIYATbHBIX OCOOEHHOCTEH.

5.3. JloBeneHue 10 cBelieHUs1 O0y4arOUMXCs ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0POBbS
B JOCTYHHOW Il HHMX (OpMe BCEX JIOKAIBbHBIX HOpMaTHBHBIX akroB ®I'BOY BO TI'MY
Munsgpasa Poccun.

Bce nokanbabie HOpMatuBHbBIE akThl ®I'BOY BO TT'MY Munszapasa Poccuu no Bompocam
peanM3aluy IUCUUIUIMHBI (MOYJIsl) AOBOAATCS A0 cBeleHus odywaromuxcs ¢ OB3 B gocrynHoi
U1 HUX popme.

5.4. Peamuzanus yBeNWYEHMs] IPOJOJDKUTEIBHOCTH IPOXOXKICHUSI IPOMEXKYTOUHOMN
aTTecTalldd [0 OTHOIIEHWIO K YCTAaHOBJIEHHON MPOJODKUTEIBLHOCTH Uid OOydarolerocs ¢
OTrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsI

@dopma TmpoBeleHUs TEKYyLe H MNPOMEKYTOYHOM aTTecTallid MO AWCHUIUIMHE s
00y4arouXxcsi THBAJIWJOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI YCTaHABIUBAETCS C
Y4E€TOM HWHIUBUAYAIbHBIX MCUXO(U3HUECKUX OcOOeHHOcTel (YCTHO, MHCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMITbIOTEpE, B (hOpME TECTHPOBAHUA U T.II.). [IpOAOIKUTETHHOCTD MPOXOKACHUS
MPOMEXKYTOUHOM  aTTecTalldd 1O OTHOUICHHIO K  YCTAaHOBJIEHHOW MPOJOKUTEIHHOCTH
YBEJIMYUBAETCS 110 MUCbMEHHOMY 3asIBJIEHUIO 00Y4YaroIErocs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMU
310pOBbs. [IpOIOIKUTENBHOCTh MOATOTOBKUA OOYYaIOMIerocsi K OTBETY Ha 3a4eTe yBEIUYMBACTCS
He MeHee yeM Ha 0,5 yJaca.

6. KA/IPOBOE OBECIIEYEHHUE JUCHUIIJINHbI

CocraB  Hay4YHO-TIEIaTOTUYECKUX  PAOOTHUKOB, OOECICUMBAIOIIUX  OCYLICCTBICHHE
00pa30BaTeNbHOIO IIpolecca IO AUCHMILNIMHE CcooTBeTcTBYyeT TpeboBanuam OI'OC BO mno
cnennanbHoctd 31.05.03 Cromatonorus (YpoBeHb cHenualuTeTa) M pa3MElIeH Ha caiite
00pa30BaTeIbHOI OpraHu3allnu.







2 2. BBOJHASA YACTb

2.1. MeToauyeckne MaTepHAaJIbl peaju3allid OCHOBHOIi 00pa3oBaTeIbHOH NPOrpaMMbl
BbICIIEr0 00pa3oBaHHsl 00eCHeYHBAT MeTOAUYECKOe CONPOBOKAEHHEe Ppeaju3aluu
AUCHUILUIMH (MoAayJieii), NMPAKTHK B COOTBETCTBMHM € IeJbI0 TOJATOTOBKM BBITYCKHHKA CO
chopMHupoBaHHEIM HabOpoM 00mIETTPO(hEeCCHOHANBHBIX KOMIETeHIUH. POopMHUpYEeMBIH YpPOBEHb
KOMIIETEHIIMI MO3BOJISIET OCYILECTBIAThH ONpeeNieHHbIe TPYJAOBbIe NEHCTBUS B paMKax TPYIOBBIX
GyHKUIMH TpOoecCHOHaTBHOTO CTaHAAPTA, COOTBETCTBYIOLIETO NPOPECCHOHATIBHON eATEIbHOCTH
BBIITYCKHUKOB, a TaK)K€ MHBIX UCTOYHHUKOB Ha OCHOBE aHajiH3a TpeboBaHUU K MpodecCHOHATbHBIM
KOMIIETCHIIHSIM, TTPEIBSIBISEMBIX K BBITYCKHUKAM Ha PHIHKE TPYAQ.

3agauyu (popMHUPOBAHUSA METOAUYECKHUX MATEPHUAJIOB

- CTaHJAapTHU3aLMs [10AX0/I0B K pean3allii AUCHUIUIMH (MOYJEH), IPaKTUK, TEKYIIEro KOHTPOJI,
MIPOMEKYTOUHOM U UTOTOBOM (TOCYIapCTBEHHOIN UTOTOBOI) aTTECTAIINH;

-TOCTH)KEHHE HEOOXOIUMOTO YpPOBHA IOATOTOBKH  BBITYCKHUKOB K TPO(ecCHOHATBHOM
JESTEIbHOCTUBCOOTBETCTBUH ¢ (GYHKIUAMHU mnpodeccuoHanbHoro cranpapra 02.005 «Bpau-
CTOMATOJIOT»;

-OMpeie]IeHue CHOCOOHOCTH W TOTOBHOCTH K BBIMOJHEHHUIO MPAKTHYECKOH J1eATEIbHOCTH,
npeayCMOTpeHHOM QyHKIHsIMU Tipodeccnonanproro cragaapra 02.005 «Bpad-ctomaronory.

2.2. MecTo MeTOAMYECKHX MATEPHAJIOB peaju3allud OCHOBHOW 00pa3oBaTebLHOM
NporpaMMbl BbICIIEr0 00pa3oBaHUsI B CTPYKTYpe OCHOBHOH 00pa30BaTeNbHOW MPOTPaMMBbI
BbIcIIero oOpazoBanus no crneuuanbHoctd 31.05.03 Ctomartonorus (YpoBEHb CHEIUAINUTETA),
HarpaBieHHOCTH (02 3ApaBOOXpaHEHHE OKa3aHWE MEIUIIMHCKON MOMOIIU MPU CTOMATOJIOTHYECKUX
3a00JIeBaHUSAX

2.2.1. Meroauueckue MaTepuaibl perJjaMeHTHPYIOT LEeIH, 3aJaud, YpPOBHH (OpMHpOBaHUS
KOMIIETEHIIMH MpH peayn3aluy y4eOHOro IJjaHa, CoJAepXKaHHWE Pa3HbIX BHJIOB 00pa3oBaTEIbHOMN
JEeSTENIbHOCTH JUIsl 00yJaroImxcs ¥ MpenojiaBaTenen

2.2.2. Meroaudeckue MaTepHaigbl CTaHIAPTU3UPYIOT OLEHKY TOTOBHOCTH BBITYCKHHUKOB K
poeCCHOHAIBHON JIEITEIbHOCTH B paMkax mpodeccuonanpHoro cranmapra 02.005 «Bpau-
CTOMATOJIOT.

2.3. TpeOoBaHus K pe3yibTaTaM OCBOCHHSI OCHOBHOI NpogdeccnoHa/IbHOi 00pa3oBaTeJbHOMI
nporpammsbl o cneuuaiabuoctu 31.05.03 Cromartonorus

2.3.1. Buasb! npogeccuoHAIbHOM 1eTeIbHOCTH
- MEOULIMHCKUH,
- OPraHU3aLMOHHO-YIIPABICHYECKUI

2.3.2. MeroauyecKkue MaTepHaJbl peaju3allid OCHOBHOI 00pa3oBaTebHONW NPOrpaMMbl
BbICIIEr0 00PAa30BAHUSA OIPENe/ISIIOT JeCKPUIITOPbI YPOBHEel GopMUpPOBaHNs Y 00y4aKOIIMXCH
ycraHoBjdeHHbIX B ®I'OC BO u omnpenejieHHbIX B OCHOBHOM 00pa3oBaTeNbHOW Mporpamme
BEICIIEro oOpaszoBaHus 1o crenuaabHocTH 31.05.03 Ctomaronmorus (YpOBEHB CHEITHAIATETA),
HarpaBiaeHHOCTH (02 3apaBoOXpaHEHHE OKa3aHWE MEIUIIMHCKON MOMOIIHU NPU CTOMATOJIOTHYECKUX
3a0oneBanusax odmenpodeccuonaiabHbix (OIK) koMneTeHuii.
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1.3.3. MeToauyeckue MaTepua bl TEXHOJIOTHH ()OPMUPOBAHUSI YPOBHEl TOCTHKEHUS] KOMIIETEHIHIi, CPeIcCTBA U TEXHOJOTHH UX
OlleHMBAHUS U IECKPUNITOPbI YPOBHEH JOCTUKEHUS] KOMIIeTEeHIUI

I/IH}IHKaTOPLI JOCTHIKCHUSA

Texnonornu ¢popmupoBanus

Cpe}ICTBa H TEXHOJIOIHHA

CCTCCTBCHHO-HAY4YHBIC
IOHATHUA U MCTOJbI IIpU

DopMyJIMPOBKA . N
KOMIeTeHI Ui HHIMKATOPOB J0CTHKEHHUsI KOMIIeTeH i OlleHUBAHMS
YK He npenycMmoTpenbl OOIT
OIIK-8. Cnoco6en | UJIK.OITK-81- WCTIONB3YeT | AyauTopHas  pabora (Bce BHABI B TecTupoBanue
UCIOJIb30BATh OCHOBHBIE  (PU3UKO-XUMHUYECKHUE, | COOTBETCTBHM C  y4eOHBIM  IIJITAHOM), Pemenue TUIIOBBIX 337124
OCHOBHBIE ¢bu3MKo- | MAaTEMAaTUYECKUEe U €CTECTBEHHO- | BHEAYJIUTOPHAs CaMOCTOsATEIbHas padoTa. 3amuTa 1a60paTopHBIX padboT
XUMHYCCKHE, HAyYHBIC TTOHITHS
MaTeMaTH4eCKue u

peleHnn
npodeccuoHambHBIX
3amad
OIIK-12. Cnocob6en | UIK.OIIK-12;- ompenenser Buasl | Ayautopuas pabota (Bce BUIBI B TecTupoBanue
pealln30BEIBATh W | MCAMIIMHCKOW  peaOWIMTallud y | COOTBETCTBHM C  y4eOHBIM  IUTAHOM), Pemenue THIIOBBIX 337124
OCYIIIECTBISTh CTOMATOJIOTUYECKUX MAIIUEHTOB BHEAyJIMTOPHAsI CAMOCTOsITeNIbHAs padoTa. 3amuTa 1a60paTopHBIX padboT
KOHTPOJTb NJK.OIIK-12,- OIICHUBAET
3pHEKTUBHOCTH 3 PEKTUBHOCTD IIPOBOAMMBIX
MEIULIUHCKOU peadbUIUTAIIMOHHBIX MEpPONPUITUN
peabunuTanuu CTOMATOJIOTUYECKOTO MAIlHeHTa
CTOMATOJIOTUYECKOT O NJK.OIIK-125- OCYIIECTBIISET
nanueHTa KOHTPOJTb MPOBOIUMBIX
peabMITUTAIMOHHBIX MEPOTPUSTHN
CTOMATOJIOTHYECKOTO MAIEeHTa
IK He npeaycMoTpensl OOIT

| Jeckpuntopsbl ypoBHe#l JOCTHKEHUS] HHAMKATOPOB KOMIIETEHIH




Crynenu ypoBHeii
O0CBOEHHUS KOMIIETEHIINH

OT1anuureabHbIE NMPU3HAKHU

OuneHka

IToporoBsrii Bocnpon3BoauT TepMUHBI, OCHOBHBIC TTOHSATHS «Y TOBJIETBOPUTEILHOY, «XOPOIIOY, «3a4TCHOY
. BroisiBisier  B3aMMOCBSI3M  MEXJIYy ~ HOHATHSMU U | «OTIUYHOY, «XOPOIIO», «3aU4TECHO
[IpoaBuHYTHIN
COOBITHSIMH
[Mpennaraer pacmmpeHHbld  00beM  uHpOpMammu, | «KOTINIHOY, «3aUTCHOY»
Bricokuii o0JamaeT CTpeMJICHUEM K CaMOPa3BUTHIO, TTOBBIIICHHIO

CBOEH KBaIM(UKAIIMK U MACTEPCTBA




®denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
00pazoBaHus
«TuxooKeaHCKU rOCy1apCTBEHHBIA MEAUIIMHCKUNA YHUBEPCUTET
Munucrepcrsa 3npaBooxpanenus Poceniickont denepanun
HNHCTUTYT pyHIaMEHTABHBIX OCHOB U MH(GOPMAIIMOHHBIX TEXHOJIOTHH B METUIIHE

YTBEPXJIEHO

HA 3aCe/IaHUU UHCTUTYTa

IIPOTOKOI Ne  OT «_ » 2022 r.

JupekTop UHCTUTYTa barpsnues B.H.

METOANMYECKHUE PEKOMEHJALIMHA U1 OBYUYAIOLIUXCA

Mopyns 1.
CpoiicTBa 1 PyHKIIMHM OMOJTOTHYECKIX MeMOpaH. bruonoTeHI1ansl.

Huctunnunet (Mmonynsi) b1.0.47 Menununckas ¢pusnka
IUIS CIIELMAJIBHOCTH 31.05.03 Cromaroiorus

kypc 1 cemectp Il

CocraBuTens: cTapluil Peno1aBaTeb
IToropenosa 1. B.

Bnamusoctok — 2022 .



CTPYKTYPA PEKOMEHJALIAI
1.0nucanue mpakTH4YecKHX 3aHATHH Moxyas Nel

I1o Teme Moayns Nel IPOYMTAHBbI JICKITMH:

1.Ctpoenne u Monenu Ouonormueckux wmemOpaH. HekoTopele (usndyeckue CBOHCTBA U
napameTpsl MeMOpaHn. IlepeHoc monekyn uepe3 memOpanbl. YpaBHenue Hepucra —Ilnanka.
[TepeHoc nOHOB yepe3 MeMOpPAHBI.

2.AKTUBHBIA TpaHCNIOPT. Pa3HOBUIHOCTU MAaCCUBHOIO TPAHCIOPTAa MOJEKYJI W HMOHOB 4epe3
ouonornueckue . Ilorenmuman mnokosi. IloTeHuman JeHWCTBUST W €ro  pacnpocTpaHEHUE.
buonoreHuuanbl KIETOK.

BhINOTHEHBI TPAKTUYECKHUE 3aHATHUS:

1.Ctpoenrie u wmojenu Ouonoruueckux memOpan. Hekortopeie ¢usnueckue cBoiicTBa U
napameTpsl MeMOpaH. Pemenue 3agau.

2.YpaBuenue Hepucra —I1nanka. [lepeHoc noHoB yepe3 memOpanbl. Perenue 3amay.
3.ITorenuunan nokosi. [lorenmuan neficTBus u ero pacrnpocrpanenue. Pemenue 3amay.
2.MoTuBauus peaju3allii NPAKTHYECKUX 3aHATHH Moay.Jis Nel

3HaHI/I$I, IMOJIYYCHHBIC IIPU U3YUYCHUU OJAHHOT'O MOAYJIA H€O6XOI[I/IMI>I CTYACHTY AJid NOHUMAHUA
MEXaHH3MOB aKTUBHOTO M TIACCHBHOT'O TPAHCIIOPTA BEIISCTB 4Yepe3 MeMOpaHbl, B TOM HYHCIIE
TPAHCIIOPTa TOPMOHOB M JICKAPCTBEHHBIX BECINECTB, IOHMMAHHUS MEXaHHU3MOB PCLECIIUUA U
3HAQYCHUE HAPYIICHUS pEIENIUd, 3HAaHHE O3TUX TeM HeOoOXOAMMO JUIs Bpaya JIH000H
CICIHAIBHOCTH.

3.1lean 3ansATHSA.

Oo0mas ueab: PopMupoBaHHE TEOPETUYECKUX 3HAHUI 0 (dusuueckux cBoOICTBaX
OMOJIOTUYECKHX MEMOpaH W OCHOBHBIX (PM3UYECKUX MPOIECCaX, KOTOPhIE B HHUX IPOUCXOMST;
U3ydyeHHE TEMbl HampaBJeHO Ha (OPMHPOBAHHME B paMKaX TPYAOBBIX  (YHKIUH
npodeccuonanbHoro crangapta A/01.7 02.005 Bpau-cromaToior.

3.1. KoHkpeTHbIe 11eJIU U 3a]a4u:

-U3Y4YUTh (PU3HMKO - XUMHUYECKHE OCOOEHHOCTH CTPOEHUSI MEMOPaHHBIX CTPYKTYpP U MEXaHHU3MBbI
uX (PyHKIMOHUPOBAHUS; peLICHUE 33/1a4 10 JaHHON TEMaTHKe;

-U3Y4YUTh OMO(U3MUECKHE MEXaHU3Mbl MTACCUBHOI'O M AKTUBHOTO TPAHCIIOPTa BEIIECTB Yepe3
MeMOpaHy;pelIeHte 3a/1a4 110 JaHHON TEMaTUKe;

-U3y4eHHUE IEKTPOXUMHUYECKUX MOTEHIMAJIOB OMOJIOTHYECKUX MEMOpaH;

B pe3yabrare usyuenuss moayJs Nel o0yuaroniuecsi 101KHbI:

| ypoBeHb — «MMeTh MpeacTABICHUEY !

- 0 CTPOCHUHU OMOJIOTMYECKUX MEMOpaH;

-00 0COOEHHOCTAX CTPOCHMS PA3JIMYHBIX MEMOpPaH KJIETOK;

-0 pOJIM HapYXHOW KJIETOYHOW MEeMOpaHBbI B Mpolieccax JIBUKEHUS KIIETOK;

-0 MEXaHN3Max KJIETOYHON IPOHUIIAEMOCTH;

-0 BUJaX U MEIULMHCKOM 3HAYEHUH aKTUBHOI'O TPAHCIIOPTa BEIIECTB Yyepe3 MeMOpaHbI;

-0 BHJIaX U MEIUIIMHCKOM 3HAUYC€HUH ACCUBHOT'O TPAHCIIOPTA BELIECTB Yepe3 MEMOpPaHBI;

Il ypoBeHb — «ymMeTb»:

-CPaBHMBATh MEXaHU3Mbl aKTUBHOT'O TPAHCIIOPTa B HOPME M MIPU MATOJIOTUH;

-CpaBHUBATh MEXAaHMU3MbI TACCUBHOI'O TPAHCIIOPTa B HOPME U MPHU MATOJIOTUH;

-IIPOBOJUTH 3KCIIEPUMEHTAILHOE U3YyUEHHE NIPOLIECCa IIEPEHOCA BEILIECTB Yepe3 MIIa3MOJIEMMY;
-IIPUMEHSATH 3aKOHBI U (OPMYJIBI [10 TEME MPU PEIICHUN TUIIOBBIX 3a/1a4;

Il ypoBeHb — «BIagETH»:

-HaBbIKaMM aHaJIM3a COJIeP)KaHUs TUIIOBBIX 3a]a4;

-HaBbIKAMU HAaXOXICHUS IyTel peleHus TUIOBIX 3a/1ay;

-HaBbIKaMM IIpeoOpa3oBanust (GOpMyI U ypaBHEHUII,

4.3Tanbl NpoBeleHUs PeaIn3alii NPAKTHYECKOr0 3aHATHS:

Ne HasBanmue 3Tana ‘ Ieas 3Tana Bpems, mun




I. BBogHas yacTh 3aHATHSA 10

1. Opranuzanus 3aHsTus IIpoBepka NPUCYTCTBYIOLIUX, HX 5)
BHEIIHETO BU/JIA, HaJIU4us
pabouux TeTpajen u JCKIUi

2. Omnpenenenue Tembl, | DopMupoBaHue MOTHUBALIUU 5
MOTHUBAllMM,  IIeJied, 3a4ay | JAaHHOTO 3aHATUS, 3HAUYUMOCTH

3aHATUS €ro B  TOATrOTOBKE  Bpaya-
CTOMAToJIora
I1. OcHoBHAsI YacTh 3aHATHUS 160
3. KoHnTponb ucXonHbIX 3HAaHWM, | BblIiBIeHME HCXOAHOIO YpOBHSA 20
YMEHHI U HaBBIKOB 3HAHUM, YMEHMH U HaBBIKOB,
o0ecrniedyeHre eIMHOTO YPOBHS
4. Ob6mue u uHgUBUAYanbHbIE | AuddepeHunpoBanHoe 30
3amanust a1 CPC B yueOHOe | opueHTHpOBaHHE 00YJarOmuXcs K
BpeMsi npeacTosien padbore
5. JleMOHCTpanust METOIUKH Paz6op OO/l k caMOCTOSTELHOM 20
pabore
6. VYmopasnsemas CPC B yueOnoe | OBnageHue KOMIETEHIIUEH 40
BpeMsi OIIK-8
1. Peanuzanus ianupyeMort | KoHTposib pe3ynbTatoB 0OydeHHs 40
dbopMbI 3aHATHUS u OLICHKA c MTOMOUIBIO
JIECKpPUIITOPOB
8. HToroBsiii KOHTPOJIb 3akpemyieHue  IpUOOPETEHHBIX 10

3VH, BuIsBiIeHHE OIIMOOK M HX

KOPPEKTHPOBKA
II1. 3akaounTe bHAsI YaCTh 3aHATHS 10
9. ITonBeneHue UTOrOB 3aHATHS Orenka NEATEITHLHOCTH 5
oOyuarouxcs, ornpezieNeHue

JOCTHIKCHUA LICIIN 3aHATUSA

10. O0mue W UHAUBUAYaIbHBbIC | YKa3aHHE 10 CaMOIOATOTOBKE 5
3amanuss Ha CPC Bo BHe | 0OOy4armuxcsi K CIEIyIOIIEeMY
yueOHOe Bpems 3aHSTHIO

5.0puentupoBoyHasi ocHoBa JeiicTBusi (OO/l) no npoBegeHUI0 NPAKTUYECKOTO 3aHATHS:
KoHTpoIbHBIE BOOPOCHI 110 TEME 3aHTHS:

S.1.Ctpoenne u moaeaun Ouosornyecknx MemoOpan. Hekoropeie dusuyeckune cBoiicTBa u
napaMeTpbl MeMOpaH

5.1.1.XumMuueckuit COCTaB U CTPYKTypHasi OpraHu3ays MeMOpaH.

5.1.2.HagmeMOpauHBIi KOMIUTIEKC. ETo cTpyKkTypa, OHMOoIoTndeckoe 1 MEIUIIMHCKOE 3HAUCHHE.
5.1.3.bununuausiit cnoi. Ero cTpykrypa, OMonorunyeckoe u MeIUIIMHCKOE 3HAaUeHHe.

5.1.4. benku memOpansl. x Ouonornyeckast posib 1 MEAUIIMHCKOE 3HAYEHHE.
5.1.5.CybmemOpanHbIii KoMIuieke. Ero ctpykTypa u 6uonornyeckoe 3HaueHHE.
5.1.6.DBosronHst MeMOpaH U BapuaHTHI KX CTPOCHHSL.

5.1.7.Ponpb Hapy>KHOU KJIETOUYHOM MeMOpaHbI B IPOLIECCAX JIBUKEHUS U TIEPEMEIICHUS KIETOK.
5.1.8.Hekotopsie pusnueckne cBOKWCTBA U MapaMeTphl MEMOpaH.

5.1.9.1lepenoc Mmomnekyn (aToMOB) yepe3 MeMOpaHbl. Y paBHeHHE DHKa.

Tunossle 3agaun:
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1.Mexny BHYTPEHHEW 4YacThlO KIETKHM W HApPYKHBIM pacTBOPOM CYIIECTBYET pPa3HOCTH
MOTEHIIMANIOB (MeMOpaHHBIM moTeHnuan mokos) mopsiaka U= -80 wmB. Ilomaras, drto
AIIEKTPUYECKOE TOJIE BHYTPH MEMOpaHbl OAHOPOJTHO, W CUUTAsl TOJIIMHY MeMOpaHbl d=8HM,
HalIUTe HAIPSKEHHOCTD AJIEKTPUYECKOTO TOJISL.

2. ln W3ydeHUs CTPYKTYpbl U (YHKIHMHM OMOJOTHMYECKHMX MEMOpaH HCIIOJIB3YIOT MOJEIU —
UCKyCCTBeHHbIE (hocdonunuaabie MeMOpaHbl, COCTOSIIME W3 OUMOJEKYJISIPHOTO  CIIOS
dochonmunumos. TonmmHa HCKYCCTBEHHOW MeMOpaHbI cocTaBisieT okoiio di=6uMm. Haiinurte
IIEKTPOEMKOCTh 1cM? Takol MeMOpaHBbI, CYHTAs, YTO & AUDICKTPHICCKAs [IPOHHLAEMOCTD € =
3. CpaBHUTE TMOIYYEHHYIO 3JEKTPOEMKOCTh C AHAJOTHYHOM XapaKTePHCTUKOM MacisHOro
KOHJICHCATOpa, PacCTOSHUE MEXIY IUIacCTUHAMU KoToporo d,= 6 MM, a riomaap miactud — 1
cM?, IMDITEKTpHYCCKask POHMIAEMOCTh — 2,2. Bo CKOJIBKO pas ¥ 3a CYET 4ero OTIMYAIOTCS X
émkoctu?

4.0npenenuTe TrpaJueHT KOHLEHTpPAIMU i MOHOB Kajusi Ha MeMOpaHe, €CJM TOJIIIUHA
MeMOpanbl 10HM, koHueHtpanus [K+]aap=5mmouns/n, [K+]BH=355MMmomnb/n, koddduimeHt
pacnpenenenus k=0,1.

5.0npenenute KO3PPUIMEHT MPOHUIIAEMOCTH MEMOPAHBI M TUIOTHOCTH MOTOKA HE3apsyKEHHBIX
4acTHIl Yepe3 MeMOpany, eciu kodddunuent nuddysun 10°cm?/c, TonuuHa MeMOpaHbl 8HM,
KOHIIEHTPAIlMU BEIIECTBA C BHYTPEHHEW U C BHEIIHEW CTOPOHBI MeMOpaHbl, COOTBETCTBEHHO,
Cir=12 MmM0oub/11,C\p0p=96 Mmomn/n. Koaddumnuent pactpenenenus k=0,2.

6.Haiinure ko3 puimeHT npoHUIIaeMOCTH TIa3MaTuueckord MeMOpanbsl Mycoplasma st
dbopMamua, IPH pa3HUIIE KOHIICHTPAIMI 3TOTO BEIIESCTBA BHYTPH M CHAPYKU MEMOpPaHHI,
paBHoii 0,5%* 10 2 Moub/M>, IIIOTHOCTH IOTOKA €ro yepe3 MeMOpaHy paBHa 8* 10 * mons/cm*c.

S.2.Ypasuenue Hepucra —Ilnanka. [lepeHoc HOHOB 4epe3 MeMOpPAHBI.

5.2.1.IlepeHoc HOHOB Yepe3 MEMOpPAHEI.

5.2.2.Ypasuenue Hepucra-Ilnanka.

5.2.3.3aBucuMocTh TIOTHOCTH AU (PY3HOTO TOTOKA OT KOHIICHTPAIIUU HOHOB.

5.2.4.AKTUBHBII TpaHCHOPT.

5.2.5.Pa3HOBHIHOCTH TIACCHBHOTO TI€PEHOCA MOJIEKYJI W HWOHOB 4Yepe3 OWOoJorHYecKue
MeMOpPaHBI.

5.2.6.Mexanu3M pabOThI KaJIHii-HATPHEBOTO HACOCA.

5.2.7.Ilopsl, kKaHaTBI, HOHO(DOPHI.

TumnoBble 3agaymn:

1.0npenenuTe BENMMYMHY MOTEHIMATA TTOKOS Ha MeMbpane, ecnu KoHrenTpamuu [K']gy= 500
MMoits/T 1 [K ' Jap= 25 Mmoms/m; RT/F=0, 025 B.

2.0mpenenute PpaBHOBECHBI MEMOpaHHBIH MOTEHIMAl HAa MeMOpaHe TpH OTHOIICHHH
KOHIEHTpAUi HAaTpUs CHapyku U BHYTpH kietku: 1) 1:1,2) 10:1, 3) 100:1.

3.0npenenuTe BEIMUMHY MTOTEHIMANA MTOKOsI HAa MeMOpaHe, eciau KoHueHTpauuu [K+]gg.H= 400
MMOJB/T B [K+],ap. BH= 20 Mmomns/i; RT/F=0, 025 B.

4.01eHuTe BETMYMHY aMILTMTYIbl HEPBHOTO MMITYJIbCa, TONB3YSICh ypaBHeHHeM HepHcra s
pacueTra KaJHeBOro W HATPUEBOTO MOTEHITHAIOB, €CITU [K+]Hap:10MMOJ'H)/J'I, [K+]BH:4OOMMOHB/J'I,
[Na"p=450Mmomns/n, [Na'],=50MmMos/m.

5.PaccumTaiiTe paBHOBECHBIC MOTEHIHANB! 1 uoHoB Ca’’,OleHnTe BeTMUYHHY aMIUTHTYIIBI
HEPBHOTO MMITYJIbCa, MOJIB3YACh ypaBHeHHEM HepHcTa aisl pacueTa KallueBOrO W HATPHUEBOTO
MTOTEHIMAIOB,  €CIIH [K+]Hap:10MMOJ'IB/J'I, [ K']ew=400Mmoms/n, [Na+]Hap:450MMOJ'IB/J'I,
[Na,:=50Mmonb/1 s kapauomuonuTa. CpaBHMTE MX C PaBHOBECHBIMH MOTEHIMANAMH JJIs
HEPBHOTO BOJIOKHA.

6.0nummmTe nporecc pacnpoCcTpaHeHHUs MMOTEHIHANA ICHCTBUS 110 OE3MHEIMHOBOMY aKCOHY.




5.3.Ilorenumasn nokos. IloreHumnaJ 1eliCTBUS M €ro pacnpocTpPaHeHue.
5.3.1.ITorenman nokos.

5.3.2.Ypasuenue ['onpamana-XomxkkuHa-Karma.

5.3.3.IloTreHnnan ACHUCTBUS U €ro pacpoCTpaHEHHE.

5.3.4.MoHHBIC KaHAIIBI.

5.3.5.Mexanu3m pacrnpocTpaHeHHs MOTEHIMAaIa IeUCTBUS 10 HEPBHOMY BOJIOKHY.
5.3.6.MuenuHOBBIC U O€3MHUEITMHOBBIC BOJIOKHA.

5.3.7.CkopocTh pacnpocTpaHeHHsI TOTEHIMAIBI JCHCTBHS 10 HEPBHOMY BOJIOKHY.
5.3.8.I1lepexBaTsl PanBbe.

Tunosele 3a1a4u:

1..Mexny BHYTpEHHEH YacTbiO KJIETKM M HapYXHBIM DPAaCTBOPOM CYILECTBYET pa3HOCTb
NOTeHIMAaIoB (MeMOpaHHbIM moTeHnuan nokos) nopsaka 80 mB. Ilonaras uro snexTpuyeckoe
110JI€ BHYTPU MEMOPaHbl OIHOPOJIHOE, M CUMTAs €€ TONIMHY 8 HM, HallTH HapsYKEHHOCTh 3TOr0
HOJIS.

2.TommuHa MCKyCCTBEHHOM MeMOpanbl 6 nM. Haiitu snektpoeMkocTh 1cM? Takoii MeMOpaHbI,
cuuTas €€ OTHOCUTEIIbHYI JMAJIEKTPHUYECKYI0 IpOHMIIaeMOCcTh paBHOM 3. CpaBHUTH
HOJYYEHHYIO 3JIEKTPOEMKOCTh C AHAJIOIMYHOM XapaKTepUCTUKON KOHJAEHCATopa, paccTOsHHE
MEXy IJIACTUHAMH KOTOPOro 1 Mm.

3.BennuuHa nonsapu3anoHHON €eMKOCTH KJIETOUYHOW MeMOpaHbl MKPOHOYKHON MBILIIIBI JIATYIIKH
nocruraer 0,48 Mx®/cM?. OLEHHTh BEIMYMHY 3apsja, COCPEIOTOYEHHOrO Ha MOBEPXHOCTH
KJIETKH, €CJIi MeMOpaHHBIM moTeHuuan mokos 65 MB. Ilnomans moBepxHocTu memOpanst 50
MKM?2. OIpe/Ie/ T U3JIEKTPUYECKYHO TPOHUIIAEMOCTh MEMOPAHBI, €CIIM €€ ToamuHa 10 Hwm.
4.Pa3HOCTh NOTEHIMAJIOB MEXAY BHYTPEHHEM W BHELIHEH IOBEPXHOCTAMH MeMOpaHbI
MUTOXOHJIPUM BHYTPU KJIETKH IedeHH KpbIchl coctaBisieT 200 MB. Tonmuua meMOpaHbl 8 HM.
KakoBa HampspkeHHOCTh 3JIEKTPUYECKOro IMoJjii B MeMOpaHe? BbIYMCIMTH 3IIEKTPOEMKOCTh
BHEIIHEH MeMOpaHbl MHTOXOHJIpDHMH, €ClIM IUIONaAb €€ HOBepXHocTH 13 MKMZ.
JusnexTpudeckas MPOHUIIAEMOCTh MeMOpaHbI paBHa 5.

5.Kakoit aneKkTpoeMKOCThIO O0NagaeT MHEIMHOBas 00O0JI0YKa YYacTKa LHUIMHIPUYECKOTIO
HEPBHOI'O BOJIOKHA JUTMHOM 5 MM, €CIIM €ro paauyc 8 MKM M TOJIIMHA MUEJIUHOBOrO cios 1,5
MKM? JlnanekTpuyeckasi MpOHUIIAEMOCTh MEMOpaHbl paBHa 45.

6.33}12“[1/17[ AJIsI KOHTPOJIs YPOBHSA C(l)OpMP[pOBaHHOCTI/I KOMIIeTEHIIUil B yqeﬁﬂoe BpeEmMs.

1.06cyxaenre 1 0OMeH MHEHHUSIMH NP pa300pe KOHTPOIBHBIX BOIIPOCOB 10 IaHHOM TeMe;
2.Penrenne THNOBLIX 3a4a4;
3.TectupoBanue;

7.3aganusa AJ1 caMOCTOATEALHOM MOATOTOBKH K 3aHATHIO.

7.1.CtpoeHue u Mojaenu omosnornyeckux Memopan. Hekoropble ¢du3nyeckue CBOWCTBA M
napamMeTrpbl MeMOpaH.

[TepeveHb KOHTPOIBHBIX BOTIPOCOB TSI CAMOKOHTPOJISI 3HAHHIA

7.1.1.XuMu4eckuil COCTaB U CTPYKTYpHAsi OpraHu3aiys MeMOpaH.

7.1.2.HagmemOpaHHBIi KOMIUIEKC. ETo cTpykTypa, OHMoNIorndeckoe 1 MEIUIIMHCKOE 3HAUCHHE.
7.1.3.bununuaasiit cnoit. Ero crpykrypa, Onosoruueckoe 1 MEIUIIMHCKOE 3HAUYSHHE.
7.1.4.benku memOpanbl. x 6nonmornyeckas pojib U METMIIMHCKOE 3HAYCHUE.
7.1.5.CybmemMOpanHbIit KoMIuTieke. Ero cTpykTypa u 6uosornueckoe 3Ha4YCHHE.
7.1.6.2BorOIIHSI MEMOpaH 1 BapUaHTHI KX CTPOCHHSL.

7.1.7.Ponp Hapy>KHOU KJIETOUYHOIW MeMOpaHbI B ITpoIeccax IBMKEHUS U ITEPEMEIEHUS KIETOK.
7.1.8.Hexotopsie puznueckne cBOKWCTBA U MapaMeTphl MEMOpaH.

7.1.9.1lepenoc Monekyn (aToMoB) yepe3 MeMOpaHbl. YpaBHeHne Duka.
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7.2.YpaBHenue Hepucra —Ilnanka. IlepeHoc MOHOB Yepe3 MeMOpPaHBI.

[TepeueHb KOHTPOJILHBIX BOMPOCOB ISl CAMOKOHTPOJISL 3HAHUN

7.2.1.IlepeHoc HOHOB Yepe3 MEMOpPAHBHI.

7.2.2.YpaBuenne Hepucra-Ilnanka.

7.2.3.3aBUCUMOCTD TUIOTHOCTU AU(PPY3HOT0 MOTOKA OT KOHIEHTPAIIUK HOHOB.

7.2.4. AKTUBHBIN TPAHCTIOPT.

7.2.5.Pa3HOBUIHOCTH TIACCHBHOTO TIE€PEHOCA MOJIEKYJI W HOHOB uepe3 OuoJorHYecKue
MEMOpaHbI.

7.2.6.Mexanu3M pabOThl KaIHii-HATPHEBOTO HAcOCA.

7.2.7.11opsl, KaHAIIBI, HOHO(DOPHI.

7.3.1Torenuuan nokos. [loTeHnuan 1eiicTBUsI M ero pacipocTpaHeHue.
IlepedyeHb KOHTPOJIBHBIX BOIIPOCOB ISl CAMOKOHTPOJIS 3HAHUU

7.3.1.ITorenmain nokos.

7.3.2.Ypasuenue ['onpamana-XomkkuHa-Karma.

7.3.3.IloTeHnnan AHUCTBUS U €r0 pacpoCTpaHEHUE.

7.3.4.VloHHBIC KaHAIIBI.

7.3.5.MexaHu3M pacrnpocTpaHeHHs MOTEHIaIa AeWCTBUS 10 HEPBHOMY BOJIOKHY.
7.3.6.MuenuHOBBIC U O€3MHUEIIMHOBBIC BOJIOKHA.

7.3.7.CKOpOCTh pacrpoCcTpaHeHUsI MOTEHIIUAIBI JEHCTBHS 10 HEPBHOMY BOJIOKHY.
7.3.8.Ilepexsatsl PanBbe.

7.2.3ananus nas CPC Bo BHe yueOHoe BpeMsl

3amaun:

1.Paccunraiite koadpdunment pacnpeaenenus K s BemecTsa, €Clid MPU TOJIIIMHE MEMOpPaHBI
| =18um, kooddurment xuddysnn 0,2 cm?/c, a koaddurmenT nporumaeMoct P=210cm/c.
2.Paccumntaiite ko3(duuueHT npoHuuaeMocTH P s BemiecTBa, MOTOK KOTOPOro dYepes

mem6pany J =5-10"° monn/ m2c. KonneHTpanus BemecTsa BHYTPH KIETKH C; =18-10", a
cHapyxu - ¢, =3-10° o/ 1.

3.Pa3HOCTP KOHIIGHTpauii MOJEKY1T BeEHmeCTB Ha MeMOpaHe HEKOTOpOl KIETKM paBHa
45mmonb/n1, k03 UIMeHT pacnpeneneHus Mex Iy MeMOpaHaoil n okpyxatomeit cpenoit K=30,
ko3 dunuent muddysun 1,5-107°u* /¢, nnotHocTs notoka j = 25mons/ m* - ¢ . Paccunraiite
TOJIIMHY MeMOpaHy.

4.PaccunTaiiTe MOTEHIMAl IIOKOSI TUraHTCKOTO AaKCOHAa KaJlbMapa, €CJId HW3BECTHO, YTO
KOHIIGHTpallusi HOHOB HaTpus cHapyxku paBHa 440mMMonb/n, a BHyTpu ero 49vMorns/n
(remneparypa 200C).

5.IloreHnuan nmokost HepBa KOHEYHOCTH Kpaba paBeH 89MB. Uemy paBHa KOHLIEHTpAIHsI HOHOB
KaJusi BHYTPU HEpBa, €CIM CHapyku oHa cocraBisgeT 12MMonbs/n? IlpuHsATe Temmneparypy
pasHoii 200C.

6.0mpenenure BpeMs, B TEUYEHHWE KOTOPOTO YCTAHABIMBAETCS PABHOBECHAs KOHIIEHTPAIMs
IpUTpOJIa B KIETKE, eclii 00beM kieTku 70Mxm3, ko3¢ ¢uieHT nponuraemMoctu 13Mkm/c, a
IUIONIA/Ib TOBEPXHOCTU MeMOpaHbl KJIeTKU 43MKM2.

7.B kneTkax (arouuToB paBHOBECHAS KOHIIEHTpALUs BellecTBa ycraHaBiupaercs 3a 0,2c. Uemy
paBeH KO3(QPUIIMEHT MPOHULIAEMOCTH S3TOTO BEIECTBa uYepe3 MeMOpaHy (aroumuToB, eciu
CUUTATh KIETKY TeJIoM ceprudeckoil popMbl TuaMeTpoM 8 MKM?

8.Ha xakoM paccTOSHHHM X B HEMHUEIMHM3UPOBAHHOM HEPBHOM BOJIOKHE TpaHCMEeMOpaHHas
pPa3HOCTbH NTOTEHIIMAJIOB YMEHBIIAETCS BUETBEPO, ECIIN MTOCTOSHHAS AJIMHBl BOJIOKHA
9.TpancMeMOpaHHas pPa3HOCTh MOTEHIUAIOB B HEMHEIMHU3UPOBAHHOM HEPBHOM BOJIOKHE
YMEHBILAETCS BABOE HA PACCTOSIHUM BbIUKCINTE MOCTOSHHYIO AJIMHBl BOJIOKHA.

10.Bpriuriciute guamerp D akcoHa, eciM yAEIbHOE CONPOTUBICHUE E€IUHUIBI TOJIIHHBI
MeMOpaHbl yJebHOE COIPOTUBIIEHUE aKCOIIa3Mbl TTOCTOSTHHAS JUTUHBI

7



11.B Mecte BO30YXKICHHUS HEMHUEITHHH3UPOBAHHOTO HEPBHOTO BOJIOKHA TpaHCMeMOpaHHas
Pa3HOCTh MOTEHIHUATIOB cOCTaBisieT . OmpenenuTe pa3HOCTh MOTECHIMAJIOB  HAa PACCTOSHHUH
€CJIA TTOCTOSTHHAS JUTUHBI TOTO BOJIOKHA PaBHA
7.3.  3axaHus AJs1i CAMOKOHTPOJISI IOATOTOBKH 3aHATHS.
Bapuant Tecta Ne 1.
1. ®usuveckas BeITMYNHA «CHUJIA TOKay OMPEACIISICTCS. ..
a ) pa3HOCTHIO KOHIICHTPAIM NMOHOB CHAPYKH U BHYTPHU KIETKU
0 ) PIEKTPUIYCCKUM 3aPsIOM MTPOIIESIINM 33 €AUHUITY BPEMEHH Yepe3 eUHUITY TUIOIIaIH
MeMOpaHBbI
B) TEMIIEPATypPOH IIUTOILIA3MbI KIIETKH
T') SIEKTPUUYECKON €MKOCThI0O MEMOPAHBI KIIETKH
2.Dusnyeckas BEIMUYMHA «Pa3HOCTh OMOJIOTHYECKUX TOTCHIIMAIOBY OMPELEISIETCS. .
a) Pa3HOCTHIO KOHIICHTPAIMIl HOHOB CHAPYXU M BHYTPU KIIETKU
0) AIEKTPUYECKUM 3aPsIIOM MPOILEIINM 33 SIUHHUIY BpeMEHU Yepe3 MeMOpaHy
B) TEMIIEPATypPOU ITUTOIIA3MbI KJIICTKH
') UHAYKTUBHOCTHIO MEMOPaHbI KIIETKH

3.®u3nuecKkas BEIMUNHA «HAIPSIKEHHOCTD IEKTPUYECKOTO MOJIS ONPEAEIAETCS
a) pa3HOCTbIO KOHLIEHTPAILNil HOHOB CHApPYXH U BHYTPU KIIETKU
0) BJIEKTPUUYECKUM 3apsiI0M MPOLIEIIINM 32 €IMHHILY BpEMEHU Yepe3 MeMOpaHy
B) CWJIOM JIEHCTBYIOIIEH HA €IMHUYHBIN 3apsij
I') UHAYKTUBHOCTBIO MEMOPaHbI KJIETKH

Bapuanr Ttecta Ne 2.
1.ITponumaeMmocTs MEMOpAHBI KIETKU I MOHOB Kallusl B TIOKOE:
a) 3HAUMTENbHO OO0JIbIlIEe TPOHUIIAEMOCTH J1JI1 HOHOB HaTpus
0) 3HAYUTENBHO MEHBIIE MPOHUIIAEMOCTH JIsI HOHOB HATPH
B) MPUOIM3UTEIILHO paBHA MPOHUIIAEMOCTH JIJISI HOHOB HATPUS
T') IPUOTU3UTENHHO PaBHA IPOHUILIAEMOCTH ISl HOHOB XJIOpa
2. B dWeMm 3akirouaeTcsl MPUYHHA BO3HUKHOBEHUS OWOJIOTMYECKOW Pa3HOCTH TOTEHITUAIIOB ?
a) CyIIECTBOBAHUU DIIEKTPHUECKUX TOKOB B OMOIOTHYECKHX 00BEKTaX;
0) BOBHUKHOBEHHUIO IPaTUEHTa KOHIICHTPAINY TTOTCHITHATONPEISISIFOIINX HOHOB,
BCJIE/ICTBHE BO3HUKHOBEHUS IIpoIecca B BO3OYKICHUS;
B) CYIIICCTBOBAHHUHU PA3HUIIBI KOHIIEHTPAIIUH TTOTEHITUAN OTIPECIISFIOIINX HOHOB TI0 Pa3HbIC
CTOPOHBI OMOJIOTMUECKUX MeMOpaH;
T') CYIIECTBOBAHUH I'PAINCHTA KOHIICHTPAIIMH HOHOB MEX/Ty aKCOIIA3MOM ¥ IIUTOTUIA3MOKN
KIIETKU.
3.OCHOBHBIMH DJICKTPOTEHHBIMH WOHAMH B OPTaHW3ME YEJIOBEKA SIBJISIFOTCS HOHBI
HIIEMEHTOB
a) K, Na, Cl
0) Fe, Cl, Mg
B) Ca, Na, Cl
r) Mg, K, Na

Bapuant Tectra Ne 3.
1.DnexTokapauorpaMMon Ha3bIBAETCA :
a) perucTparys H3MESHEHHsSI pa3MEPOB CEP/IIIa;
0) perucTpanus MEXaHHIECKOM paboThI cepala;
B) peruCTpaIs 3JIEKTPUICSCKOr0 UMIISIaHCca CeP/IIia;
T') peTUCTpanus dICKTPUIECKON aKTHBHOCTH CEep/Iiia.
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2.Kak 3aBUCHT BeJWYHMHA 3JCKTPONPOBOJHOCTA TKAaHEH M OPraHOB OT o0ObeMa WX
KPOBEHATOJTHEHUS:

a) ueM OoJibIlie 00beM KPOBH, TeM OOJIbIIIE AJIEKTPOIIPOBOTHOCTh

0) ueM Ooublie 00BEM KPOBH, TEM MEHBIIIE SJICKTPOIPOBOIHOCTD

B) YE€M MEHBIIIe 00hEM KPOBH, TEM OOJIBIIE 3JIEKTPOIIPOBOJIHOCTD

I') YeM MEHbIIIE 00bEM KPOBH, TEM MEHBIIIE AIIEKTPOIPOBOTHOCTh

3.D5eKkTpudeckoii UMIeNaHc OWOJOTHYECKONH TKaHHW ITO...
a) DIIEKTPUUECKOE CONPOTHBIICHNE OMOIOTHYECKON TKaHU MIOCTOSIHHOMY TOKY
0) cymMMa OMHUYECKOI0, EMKOCTHOI'O M MHAYKTUBHOI'O COIIPOTUBIICHUM
B) [IOJTHOE IEKTPUIECKOE CONPOTUBIICHIE IEPEMEHHOMY TOKY
') CyMMa OMHUYECKOT'O M EMKOCTHOTO COITPOTHUBJICHUH

8. OcHaleHHe NPAKTHYECKOT0 3aHATHS

8.1. Meronnyeckue yka3aHus K BBIIOJIHEHHUIO PAKTHUECKUX paloT.
8.2. Texuuueckue cpencTBa 00ydeHusl.

8.3. JIuteparypa.

OcHOBHas.
n/ HaunmenoBanmue, ABTOP(BI) BoixoaHble JaHHBIE, KoJa-Bo 3Kks3.
Ne THII pecypca /penaxkrTop 3JIEKTPOHHBII aapec (mocTymos)
B BUII
1 2 3 4 5
1 | Menununackas ¢usuka mis | Konmaes B. M. | Meaunmaa JIB 2010 T 200
CTOMATOJIOTOB
2 | MeauuuHckas u | Pemmsos A .H., | -M..I'D0TAP- 20
Oouornorudeckass  (usuka Menua,2014.-656, [1] c.
y4eOHHK 150
3 | duszuka u Ouodusuka. | AHTOHOB, A.B. | -M..I'DOTAP-Menua, 200
Kypc JEKIAH s | Kopxyes 2010.-236 c.
CTYJICHTOB Mejl.
BY30B:yue0. mocoOue ais
By30B/ U3n. 3-e, mepepad.
u gorn.-M.. TDOTAP-
Menma, 2010.-236 c.
JlomosHuTENbHAS
n/ HaumenoBanue, ABTOp(BI) Bbixoanble 1aHHbIE, Kou-Bo 3Kk3.
Ne THII pecypca /pepakrTop 3JIEKTPOHHBIN ajpec (mocTynosB)
B BUI]
1 2 3 4 5
1 | ®uszuka wu Ouodusuka. | B.®. Anronos, | - M.: I'D0TAP-Meaua, | 200
Kypc JCKITHHA s | A.B. Kopxyes | 2010.-236 c.
CTYJICHTOB Me.
BY30B:yueb. mocobue ais
BY30B
2 Odusznka u Omodusnka B.®. AntoHoB, | - M. : I'DOTAP-Meaua, | HeorpaHuy. .
y4eOHUK E.K. Koznosa, | 2015. - 472 c. URL:
AM. Yepnbim | http://www.studmedlib.ru
3 | MemumHckas B.M. Kongaes | Bnagusocrox:Menurunaa | 113
¢busmka:yued. mocodue as J1B,2010.-259, [1] c.




MeJl. By30B/
4 | CoopHUK 3a1a4 no | Pemuzos, A.H. | - M. :llpoda, 2010.-189, | 10
MEIUIIMHCKON u [1]c.
OMOJIOTUYeCKON
¢busuke:yded. mocodue ais
MeJl. BY30B/

HNuTepHeT-pecypcesl.

1. OBC «KoncynpranT obyuaromuiicsa» http://studmedlib.ru

2. OBC «Yuuepcuterckas oubmmoreka onlinex http://www.biblioclub.ru/

3. BBC «tOpaiit» hitp://www.biblio-online.ru;

4. OnexrtpoHHsle Katajoru Oubimmoreku DPI'BOY BO TI'MY Munsgpasa Poccun
TI'MVYhttp://lib.vgmu.ru/catalog/

5. Meauuunckas uteparypa http://www.medbook.net.ru/
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