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[Tpu pa3zpaboTke METOIUYECKIX PEKOMEH AN ISl pEerno/iaBaTeNiei U 00yJaromuxcs mo
nucturinae b1.0.09 Menununckas ¢hpu3nka B OCHOBY IOJI0KEHBI:

1) ®I'OC BO mno nampapinenuto noarotoBku (cneuuanbHoctd) 31.05.02 ITlenuatpus (ypoBeHb
CIICIMAJIUTETa) YTBEPXKICHHBIH MUWHHCTEPCTBOM BBICIIETO 00pa3oBaHWsA M Hayku Poccuiickoi
Oepnepannn «12» aBrycra 2020 r. Ne 965

2) YueOHBIN TIJIaH TI0 HaIpaBieHUIo noArotroBku/cueruanbHoctr 31.05.02 Tleauatpus (ypoBeHb
cnenuanurera), HampasieHHOCTH (02 3apaBooxpaHeHue B cepe oxazaHHs MEPBHYHONH METUKO-
CaHUTAPHOW TOMOILH, CIEeHUATU3UPOBAHHON, CKOPOM, MNAIJIMATUBHOM MEIUIMHCKOW IOMOIIA
JETSIM, BKIIOUYAIONINE MEPONPHSITHS O MPOPWIAKTHKE, JUATHOCTUKE, JICYCHHUIO 3a00JICBaHUN H
COCTOSTHUHM, METUIIMHCKON peabunmutanuu, (GOPMUPOBAHUIO 3J0pPOBOTO 00pa3a >KU3HH U
CaHUTApHOMY IPOCBEILEHNUIO HACEJIEHUs, YTBEPXKAEHHbIM yueHblM coBeToM ®PI'BOY BO TI'MVY
Mumn3snapasa Poccun «02» mas 2023 r., IIpoTokon Ne 9.

PaGouass mnporpamma JUCHMIUIMHBI — pa3paboTaHa aBTOPCKUM  KOJUIEKTMBOM  HHCTUTYTA
dbyHIaMEeHTaTBHBIX OCHOB M HH(OpManuoHHBIX TexHonorud B meaunuHe DPIBOY BO TIMY
Munszapasa Poccum, moa pykKoBOACTBOM JUPEKTOpa MHCTUTYTAa KaHJ. MeEX. HayK, JOLICHTa
barpsaniesa B. H.

Pa3zpabdorunkm:
CTapIIN{ MPEroaaBaTeIlb
UHCTUTYTa
(yH1TaMEHTaJIbHBIX OCHOB U
MH(POPMAaLMOHHBIX

TEXHOJIOTHUH B MEIUINHE . B. Iloropenosa




1. OBIIME ITOJIOXKEHU A

MeTtonudeckue peKOMEHIAINH 110 u3ydeHuto quciuminabl b1.0.09 Menunuuckas ¢usuka,
HPEACTaBIAT cOO0M KOMIUIEKC PEKOMEHJIALMM M pPa3bsiCHEHUH, MO3BOJIAIOLUIMX ONTHUMAIbHBIM
00pa3oM OpraHu30BaTh IPOLECC U3YUEHHS] JTAHHOW JTUCIUILINHBI.

Jnst mydiiero oCBOGHMS Marepualia M cucTeMaTuzauuu 3HaHuid no aucuuruinHe b1.0.09
MenuuuHckas pu3nka, HEO0OXOIUMO PETyISIpHO pa3duparbh MaTepualibl JIKIMHA, OTBEYaTh Ha
BOIIPOCHI JJIs1 CAaMOKOHTpOJIsl. Bo BpeMsi camocTosITeIbHON POpabOTKU JIEKIIMOHHOIO MaTepuaia
0c000€ BHUMAHUE CIEAYET YAENATh BO3ZHUKAIOIIMM BOIPOCaM, HENOHITHBIM TE€PMUHAM, CIIOPHBIM
TOuKaM 3peHus. B ciyuae HeoOXxoauMocTu oOpamaTrbcs K IPENoJaBaTelo 3a KOHCYJbTal[UEH.
JIeKIIMOHHBI ~ MaTepuall  OpraHu3yeT MBICIUTEIbHYIO JIeATeNbHOCTh  OOydarommxcs, a
IPaKTUYECKHE 3aHATHsI 00ECIIeUnBaIOT INIyOUHY YCBOEHHsI MaTepHasa JUCIHUILINHbI.

[Tpy MOATrOTOBKE K MPAKTHUYECKOMY 3aHATHIO 0c000€ BHUMaHUE HE0OXOAMMO oOpamarh Ha
COJIepKaHUE OCHOBHBIX ITOJIOKEHHH U BBIBOJOB, OOBSCHEHHE SIBICHHH U (DaKTOB, YSICHEHHUE
IPAKTUYECKOIO IPUJIOKEHUSI paccMaTpUBAeMbIX TEOPETUUYECKUX BOINpPOCOB. B mpouecce 3Toit
paboThl CTYAGHT JOJDKEH CTPEMUThCS IOHATh M 3allOMHUTh OCHOBHBIE  IOJIOXKEHHUS
paccMaTpuBaeMOro MaTepuana, NpPHUMEpbl, TMOSICHIIOIME €ro, a Takxke pa3o0parbcs B
WITIOCTPATUBHOM MaTepuae.

Jlis opraHuM3anuy CaMOCTOSITEJIBHOIO M3Yy4YEHHUsS T€M (BOIPOCOB) JUCLMILIMHBL (MOJYJIs)
UCIOJIb3YIOTCS] MaTepuabl (OHIO0B OLIEHOUYHBIX CPEICTB.

CamocTosrenbHas paboTa CTYAEHTOB 00eCeYnBaeTCs CIEAYIOUIMMH YCIOBUSMU:

1. HAJIMYME U JOCTYHHOCTh HEOOXOJUMOro y4yeOHO-METOJMYECKOro M CIPABOYHOIO
MaTepuana;

2. CO3/laHUE CHUCTEMBbI PETYJISIPHOTO KOHTPOJI KayecTBa BBIIOJIHEHHOW CaMOCTOSATENbHOM
paboThl;

3. KOHCYJIbTALMOHHAS TIOMOIIb MTPET0AaBaTENs.

Meronuyeckuii mMaTepuan s CaMOCTOSITENIbHOM MOJATOTOBKM IPEACTaBISETCS B BUJE
JUTEPATYpHBIX UCTOYHHUKOB. B cnMcok ydeOHO-METOAMYECKMX MaTepHajoB JJIsi CAaMOCTOSTEIbHON
paboThl 00yUaIOLIUXCSl BXOJIUT MepeueHb OMOINOTEUHBIX PECYPCOB YyUEOHOIO 3aBEJICHUS U IPYrUX
MaTepHaJioB pa3MEeLIEHHbIX B 00J1aKe, K KOTOPbIM 00yUaroUiics UMEET BO3MOXKHOCTb JIOCTYIIA.

CamocrosTrenbHas padoTa — BUJ KOHTAKTHOM BHEAayAMTOPHOM padoOThl MpernojaBaTenell U
oOyyatomuxcst mo gucuuiuinie b1.0.09 Menuuunckas ¢usuka. KoHTposib camMoCTOsATeNbHON
paboThl  OCYIIECTBIACTCS BeAyIIMM mpernogaBareneM. OleHKa CaMOCTOATENbHONW pPabOThI
YUUTBIBAETCS TPU MPOBEACHUU MPOMEKYTOUHOM arTecTanuu OOy4yaromMXcsl MO JUCHUIUIMHE
b1.0.09 Menununckas ¢pusuka.

Texymmii koHTpoab no gucuuiuinie b1.0.09 Menununckas ¢usuka npegHasHaueH Jyis
IPOBEPKU HMHJUKATOPOB JIOCTH)KEHUS KOMIIETEHIMH, CTUMYJIMpPOBaHUS Yy4eOHOW paboThI
00y4aroIuXxcst ¥ COBEPUICHCTBOBAHUS METOJUKH OCBOCHHUSI HOBBIX 3HAHMH. TeKyIIH1ii KOHTPOJIb 110
nucturnae b1.0.09 Menunuackas gu3nka MpoBOJUTCS B TEUCHHE CEMECTpa MO BCEM BHJIaM U
pazzienaM y4eOHOH NUCIMIUIMHBI, OXBATHIBAIOIIUM KOMIIETEHLUH, (pOpMUpYEMBbIE IUCHUTUIMHOMN:
OIIPOCHI, TECTUPOBAHME, pedepaThl, pelIeHHe TUIIOBBIX 3aJ1ay, BBHITIOJHEHHUE JJAO0OPaTOPHBIX padoT .
Texkymuii KOHTpOJb 3HAaHWM CTYJEHTOB, WX IOATOTOBKM K IPAKTUYECKUM 3aHATHAM
OCYIIIECTBIISIETCS Ha Ka)KJIOM 3aHITHH.

[TpoMexyTouHass arrecTalus NpeJHa3HAYeHa U1 ONPEACICHUS YPOBHS OCBOCHHUS
MHAUKATOPOB JIOCTHKEeHUs KommereHuui. [IpoBoautcs B ¢opme 3adera  mocie OCBOEHUS
oOyyaromumucst Bcex pasnenoB guctuminabl b1.0.09 Menuuunckas (u3nka W y4UTBHIBAET
pe3ynbTaThl O0yYeHUs M0 TUCIUILIMHE 10 BCeM BUIaM paldOThl CTy/AE€HTa HAa MPOTSHKEHUU BCETO
nepuojia 00y4eHus .

Bpewms, oTBeneHHOe I IMPOMEXKYTOYHOM aTTecTalyy, yKa3aHO B rpaduke ydeOHOro
nporecca.

3agaHus JUId MPAKTHYECKMX pPAa0OT, a TakKe 3aJaHus A IHOATOTOBKU K TEKYIIEMYy HU
POMEKYTOUHOMY KOHTPOJIIO MPUBEACHBI B (POHAE OIEHOYHBIX cpeAcTB mo aucuumuinHe b1.0.09
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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
Tabnuma 1. Metoauyeckue yka3aHus K JEKIIMOHHBIM 3aHATHAM 10 nucuuiiuae b1.0.09
MenunuHckas Qu3uka

Tema Ne 1 DnekTpocTaTuka. DnekTpoauHamMuKa. [locTosTHHbIE TOKH M UX IPUMEHEHHE B
MEIUIINHE.

[TpomOIKUTEHPHOCTh JICKIIMOHHOTO 3aHATUS (B aKaJeMHUYECKHX | 2
qacax):

Llenb IEKIUMOHHOTO 3aHSTHUS:

1.Pacckazath oOywaromuMcs O XapaKTEPUCTHKAX AJIEKTPOCTATUYECKOro TOJsA, 3aKOHax
OMUCHIBAIOIIMX B3aUMOJICMCTBHE TOUYEUYHBIX 3apsfoB, O DJJIEKTPUUYECKOM TOKE U €ro
XapaKTePUCTUKAX,

2. Jlate ompenenenusi 3akoHy KyioHa, NpUHIMIY CYNEPIO3UIMH TMoJeH, 3akony Owma,
3JICKTPOTIPOBOIHOCTH OMOJIOTHYECKUX TKAHEH W KHUIKOCTEH Ha MOCTOSHHOM TOKE.
3.PaccmoTpeTs 3aKOHBI MOCTOSIHHOTO TOKA.

[1nan nexuu, MocieI0BaTEIbHOCTD €€ U3JI0KEHUS:

-DJIeKTPOCTATUYECKOE TT0JIE U €r0 XapaKTEPUCTUKU; CUITIOBAsi U SHEPreTHUECKasl.

-3akon Kyiona, B3auMoI€CTBHE TOUYEUHBIX JIEKTPUUYECKHUX 3apsiiOB, MPUHIUII CYNEPIO3UIIUN
TOJIeH.

-3aKOHBI TOCTOSTHHOTO TOKA.

-ONeKTPONPOBOAHOCTb. DIEKTPOIPOBOIHOCTD JNEKTPOIUTOB.

Oco6eHHOCTH TEKTPONPOBOTHOCTH OUOTOTHIECKUX TKAHEH.

-OKBHUBaJIEHTHAs cXeMa MPOTEKaHUs MOCTOSITHHOTO TOKA 10 OMOJIOTMYECKOM TKaHH.

-Bunpl nonspuzanuu.

PexoMmenmoBaHHas JuTeparypa:

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

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

Tema Ne 2. IlepeMeHHbBIE HU3KO- U BBICOKOYACTOTHBIE TOKH U UX IPUMEHEHHUE B MEIULIMHE.
ITocTostHHBIE 1 TepeMeHHble DM noJIs.

[TpomoKUTENHHOCTD JICKIINUHN (B aKaIeMHUUECKUX Yacax ): 2

Lenp nexuuu:

1.Pacckazath 0Oydarommmcs o0 IeHCTBHH MIEPEMEHHOT0 TOKA Ha OPTaHU3M YeJIOBEKaA.
2.JlaTb onpeneneHus nopory OuyTUMOro TOKa U MOPOry He OTIYCKAIOIIEro TOKA.
3.PaccMoTpeTs AeiicTBHE BRICOKOYACTOTHOTO TOKA.

[Inan neknuu, NOCae0BaTENbHOCTD €€ N3JIOKEHNUS:

-JleiicTBHE MEPEMEHHOIO TOKA

-JlelficTBHE BEICOKOYACTOTHOTO TOKA.

-JleicTBHE MOCTOSIHHOI'O MArHUTHOTO TOJIS.

-JleificTBHE MEPEMEHHOTO MarHUTHOTO MOJIA.

-JlelicTBHUE MOCTOSHHOIO U IIEPEMEHHOT0 MIEKTPUIECKOTO MOJIS.

3



-Boszneiicteue nonst YBY Ha TUAIEKTPUK.

PexomengoBanHast nuteparypa:

l.MenuuuHCcKas u Onojoruyeckasi pu3nKa yaeOHUK Pemuzos A.H., -
M..I'DOTAP-Menua,2014.-656, [1] c. 150
2.®Dusuka u ouodpusuka: yaeouuk B.D. Anronos, E.K. Koznosa, A.M. Uepnplim - M

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

Tema Ne 3 [lepemeHHbII TOK. DKBUBAJIEHTHBIE JIEKTPUUECKUE CXEMbI, MOJEINPYIOLME CBOWCTBA
OMOJIOrNYECKUX TKaHEH.

[TponomKUTENT HOCTD JeKIUH (B aKaIeMUYECKUX Yacax): 2

ens nexkuumu:

1.Pacckazath oOy4arommmcs 06 UMIieJaHCe TKaHEel OpraHu3Ma.

2. /latb ompenesieHUs MOHSATUSAM IEPEMEHHBIM TOK, KOHJEHCATOp, KaTylIKa HHJIYKTUBHOCTH,
PE3UCTOP, UMIIETAHC OMOIOTUYECKOM TKaHH.

3.PaccMoTpeTh 0COOCHHOCTH MMITeJaHCA OMOJIOTUIESCKOM TKAHU.

IInan nexum, MociIe0BaTeILHOCTE €€ H3JIOKCHHS
-IlepeMeHHBIN TOK.

-OneKTpudeckas Lelb ¢ KaTyIIKOW HHIYKTUBHOCTH
-OneKTpuYecKas 1eb ¢ KOHJIEHCATOPOM.

-DNeKTpUYECKast IIEMb C PE3UCTOPOM.

-lIMrienanc TkaHen opraHu3Ma.

-Oco0eHHOCTH UMIICAaHCca OMOIOTHYCCKUX TKAHEH.
-OKBUBAJICHTHBIE 3JIEKTPUUECKHE CXEMBI TKaHEW OpraHu3Ma.
-Jlucniepcus nMIie1axca.

-OcHoBbI peorpadun

PexomennoBanHas iureparypa:

1.MenunuHckas u 6uonoruueckas pu3uka yaeOHUK Pemuszos A.H., -
M.:-I'D0TAP-Menna,2014.-656, [1] c. 150
2.®usuka u 6nopusuka: yueonuk B.D. Antonos, E.K. Koznosa, A.M. UepubI - M

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

3. METOAUYECKHUE YKA3AHUSA K IPAKTUYECKUM 3AHATUAM

Tabmuma 2. Metoauueckue yka3aHMs K MPaKTHYECKUM/JIa0OpaTOPHBIM 3aHATHUSM T10
qucuumuinae b1.0.09 Menununckast pusuka

Tema Nel DniekTprueckoe 1osie u ero XxapakTepucTuku. [1ocTossHHbBIE TOK U
0COOEHHOCTH €T0 MPOXOXKACHUS uepe3 OMOIOrn4ecKuil 00BEKT.

[TponomKUTENTFHOCTh MPAKTUYECKOTO 3aHATHS (B akaJeMuyeckux | 4
yacax):

[{esb MpaKTUYECKOTO 3aHATHS:

1.3akpenuTh MOJyYCHHBIC 3HAHUS 00 JICKTPUUESCKOM I10JIC ¥ B3aMMOICHCTBUH
TOYEYHBIX 3apPSIOB, O 3aKOHAX TTOCTOSTHHOTO TOKA.

2.006cyuTh 0COOCHHOCTH JIEKTPOIMPOBOAHOCTH OMOIOTUUYECKON TKaHH.
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3.IlpopaboTats onpenenenus : 3akoHa Kynona, 3akona Jlxoyns-Jlenna, 3akona Oma.

4.M13y4uTh 3aKOHOMEPHOCTHU MPOTEKAHUS MIOCTOSHHOI'O TOKA Yepe3 OMOJIOrMUECKUil 0OBEKT.
5.ChopmupoBaTh NpPEACTABICHUS IIpolLieccax, IPOTEKAIOIMX B OpraHU3ME YeNIOBEKa II0A
JIeCTBHEM MTOCTOSTHHOT'O TOKA.

VenoBuss  Ais  NPOBEACHHS — 3aHATHS:  ayJAMTOPUHM, OCHALICHHbIE  MYJIbTHMEIHIHBIM
o0opynoBanuem, ydeOHas JOCKa, HaJW4yue JAOOpaTOPHOrO OOOpYNOBaHMS, HAJIHYHE
METOAMYECKHX pa3pabOTOK 110 JUCIHUILUINHE.

CamocrosTenpHas padora oOydaromierocs: padora ¢ yueOHON TUTepaTypoil, peleHre THIIOBBIX
3a1ad,

MeTOI[BI KOHTPOJIA IOJTYUYEHHBIX 3HAHWH 1 HaBBIKOB: OIIpOC, TCCTUPOBAHHC.

PexomenoBanHas JuTepaTypa:

1.MenunuHckasi 1 Ouosiorudeckas pu3uka yaeOHHK Pemuzor A.H., -
M..I'D0TAP-Menna,2014.-656, [1] c. 150
2.Dwusuka u ouodpusuka: yaeounk B.D. Anronos, E.K. Koznosa, A.M. UepHnbIm - M

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

Tema Neo2 OnpeﬂeneHI/Ie JUCIICPCHUH UMIICAAaHCa OMOJOrHYeCKO TKaHHU Ha INCPEMECHHOM
TOKC.

[Ipo10KUTENTBHOCTD MPAKTHYECKOTO 3aHATHs (B akaaeMuuyeckux | 4
Jacax):

[{esqb MPaKTUYECKOTO 3aHATHS:

1.3akpenuTh MONy4eHHbIE 3HAHHS O TIEPEMEHHOM TOKE, UMIIEJaHCE TKaHe opraHu3Ma.
2.06¢cyauTh 0COOEHHOCTH UMIIeAaHCa OMOJTOTUYECKUX TKAHEH.

3.IIpopaboTaTh onpeneneHus v MOHITUS: TUCTIEPCUN UMIIEaHCa, UMIIeIaHCOMETPHH.
4.VI3y4uTh 3aKOHOMEPHOCTH JUCTICPCUU JTUIICKTPUIECKON MPOHUIIAEMOCTH
5.CpopmupoBats npeacTaBieHus 00 0OCHOBax peorpadum.

VYcnoBus Ui TpOBENEHUS — 3aHATHS:  ayAMTOPHM, OCHALICHHbIE  MYJIbTHUMEIUNWHBIM
o0opynoBaHueMm, ydeOHas JOCKa, HaJuyue JabopaTOpHOro o0O0OpYyIOBaHHUS, HAIWYME
METOMYECKUX pa3pabOTOK 0 IUCHUIUIMHE.

CamocTosrenbHas pabota o0yyarouierocsi: pabora ¢ yueOHOI JTuTepaTypoil, peleHne THIOBBIX
3a1ad.

MGTO)II)I KOHTPOJIA MOJTYYECHHBIX 3HAHW# 1 HaBBIKOB: OIIpoC, TECTUPOBAHUC.

PexomeHnnoBaHHAsI TUTEpATypa:
MenunuHckas 1 6nonorudeckas Gpusnuka yaeOHUK
®uszuka u onodusnka: yueOHUK B.®. Auronos, E.K. Koznosa, A.M. Uepnsl

4. METOANYECKHUE YKA3AHMUSA K ITPOBEJEHHUIO TEKYIIIEI'O 1
ITPOMEXYTOYHOI'O KOHTPOJIA




Tabmuma 3. Meronudeckue yKazaHus K MPOBEACHUIO TEKYIIETO M IMPOMEKYTOYHOTO
koHTpoJis 1o auctumumae b1.0.09 Menunuackas pusuka

Bun xontposns ®opMa KOHTPOJIA

Texymui KOHTPOJIb - INPOBEACHUE M OLICHKAa YCTHBIX WJIM IIMCBMEHHBIX OIIPOCOB Ha
JIEKLUAX U IPAKTUYECKUX 3aHATUAX;

- IPOBEPKAa M OLEHKA BBIIOJHEHHS 3aJaHUM Ha IMPAKTUYECKUX
3aHATUSAX;

- IIPOBEPKA U OLICHKA BBIIIOJIHEHUS CAMOCTOSITEIIBHBIX U KOHTPOJIBHBIX
3a/laHu} Ha MPAKTUYECKUX 3aHATUSAX;

ITpomexyTouHbII npoBoauTCs B (hopMe 3auera, Ha KOTOPOM OILICHHUBAETCs CTENEHb
KOHTpPOJIb C(OPMHPOBAHHOCTH y OOYYaIOLIMXCS KOMIIETEHIIUH, B 3aBUCUMOCTH OT
THUIIOB 33/1a4 IPO(ECCUOHATIBHOMN NeSATEIbHOCTH.

5 OCOBEHHOCTH PEAJIM3AIIMU JUCHUIIJIMHBI /151 OBYYAIOIIIUXCSHA C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbsA 1 UHBAJIMAOB

5.1. Hannune COOTBCTCTBYIOIIHUX YCJIOBI/Iﬁ peajin3daliiu JUCHHUITIIMHBI

st o0yyaromuxcs W3 YUCla WHBAIUAOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3n10poBbst (OB3) Ha OCHOBaHHMM NHCBMEHHOIO 3asBJICHUS IUCLUIUIMHA PEAU3yeTcs C y4eToM
0COOEHHOCTEH TMCUXO(PU3NYECKOrO0 pPa3BUTHUS, HHAWBHUIYAJIBHBIX BO3MOXKHOCTEH U COCTOSTHUS
3/10pOBbsl (Jlasiee - MHAMBHUIYaIbHBIX OocoOeHHOCTel). ObecnieunBaeTcs COOMIOCHNE CIETYIONINX
o0umMx TpeOOBaHUM:  HCIIOJIb30BAHHWE  CIEHUANbHBIX TEXHUYECKHMX CpPEACTB  OOy4YeHUs
KOJUIEKTUBHOTO U  HHIUBUAYAJIbHOTO IIOJIb30BAHMsI, IPEAOCTABICHHE YCIYI AaCCHCTEHTa
(TTOMOIIIHMKA), OKa3bIBAIOLIET0 TaKoMy oOOydaroleMycsi HEOOXOJUMYI0 TEXHMYECKYHO IOMOIIb,
o0ecrieyeHre J0CTyNa B 3[aHMs W TOMEIIEHHs, TJe MPOXOJAT 3aHATHs, ApPYrue yciaoBus, 06e3
KOTOPBIX HEBO3MOKHO WMJIU 3aTPYAHEHO U3yUEHUE TUCHUIUIMHBI.

5.2. ObecnieueHne coOIIOIEHUS OOIIMX TPeOOBAHMIA

[Ipn peanuszanuu AUCUUIUIMHBI HA OCHOBAaHUM MHCbMEHHOIO 3asBIIEHUS OOydarolierocs
o0ecrieynBaeTcsi COOJIIOJIEHHE CIIEAYIOUMX OOMMX TpeOOBaHUN: MpPOBEIECHUE 3aHATUN I
oOyuaromuxcs-uHBanuAoB 1 aui ¢ OB3 B 0HON ayIuTOpUH COBMECTHO C OOYyYaroIIMMHCS, HE
MMEIOUIMMH  OTPaHUYEHHBIX BO3MOXHOCTEH 3/10pOBbs, €CIM 3TO HE CO3JaeT TPYAHOCTEN
00ydJaronMcs; TPHUCYTCTBHE B ayJUTOPUM AaCCUCTEHTa (ACCHUCTEHTOB), OKAa3bIBAIOMIETO(MX)
o0yyaromuMcsi HEOOXOIMMYI0 TEXHMYECKYI0 TMOMOIIb C YYETOM HX HWHIUBUAYaJIbHBIX
0COOEHHOCTEH; MOJIB30BaHUE HEOOXOAMMBIMU O0YUYAIOUTUMCS TEXHUYECKUMH CPEACTBAMH C YUETOM
UX UH/IMBUYAIBHBIX OCOOEHHOCTEM.

5.3. JloBenenue 10 CBeAEHUs O0YJArONIUXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 37I0POBbS
B JIOCTYNHOW 11 HUX (popMe Bcex JOKanbHBIX HopMaTuBHbIX akroB ®I'BOY BO TI'MVY
Mun3npasa Poccnn.

Bce nokansasle HopmatueHble akTel PI'BOY BO TI'MY Munszapasa Poccun no Bonpocam
peanu3anuy JUCIHUIUIMHBI (MOIYJIS1) MTOBOAATCS 10 CBeAeHus oOydarommxcs ¢ OB3 B moctymHoM
JUIs HUX (opMme.

5.4. Peamuzanust yBEIWYEHUS MPOJODKUTEIBHOCTH IPOXOXKACHHUS IMPOMEKYTOUHOU
aTTeCTallud MO OTHOIIEHUIO K YCTAHOBJICHHON MPOJOJKUTENBHOCTH sl OOydaromerocs ¢
OTPaHUYEHHBIMHA BO3MOXKHOCTSIMH 37J0POBbsI



dopma NOPOBEAECHUSI TEKYLWIEH M MPOMEKYTOUHOM AaTTECTAUUHM M0 JUCLUIUIMHE IS
00yJaronuXxcsi MHBAJIMIOB U JIUI] C OTPAHUYECHHBIMHA BO3MOKHOCTSIMH 3JI0POBbSI YCTAHABJIMBAETCS C
Y4ETOM MHIMBHUAYAJIbHBIX TCUXO(U3UYECKHX OCOOCHHOCTEH (YyCTHO, NMHChMEHHO Ha Oymare,
MMMCbMEHHO Ha KOMIIbIOTEpE, B (popMe TeCTUpPOBAHUA U T.I1.). [IpOIOIDKUTEIRHOCTh TIPOXOXKICHUS
MPOMEKYTOUHOM  aTTecTallid 1O OTHOUICHUI0 K  YCTAaHOBJIEHHOW  MPOIOJIKUTEIHHOCTU
YBEJIUYMBACTCS 110 TUCbMEHHOMY 3asBJICHUIO O0YJaromIerocs ¢ OrpaHMYCHHBIMA BO3MOXHOCTSIMHU
310pOBbs. [IpOTOIKUTENBHOCTh MOATOTOBKH O0YUaIOIIErocss K OTBETY Ha 3a4eTe YBEIHMYHUBACTCS
He MeHee yeM Ha 0,5 Jaca.

6. KAIPOBOE OBECIIEYEHUE JUCHOUIIJIMHBI

CoctaB  Hay4yHO-TIENArOTMYECKHX PAaOOTHUKOB, OOECHEUMBAIONIMX  OCYILECTBIICHHUE
00pa3zoBaTenbHOr0 TIpoliecca MO JAUCHUILIMHE COOTBeTCTBYeT Tpeboanusim OI'OC BO mno
cnenuansHoctn  31.05.02 Ilenmarpus (ypoBeHb clienManMTETa) M pa3MElleH Ha caiite
00pa3oBaTeNbHOI OpraHu3aluu.




2 2. BBOJHASA YACTbH

2.1. Meroauueckne MaTepHajbl peajH3ald OCHOBHOI 00pa3oBaTebHOIl NPOrpaMMblI
BbICIIEr0 00pa3oBaHHsl 00eCHEeYHBAIT METOAHYECKOe CONPOBOKIACHHE Ppeaju3alnuu
AUCHMILIMH (MOayJieil), MPAKTHK B COOTBETCTBHM € MLEJIbI0 IOJATOTOBKM BBITYCKHHKA CO
chopMHpOBaHHEIM HaboOpoM 0O0mIeNTPO(hecCHOHANBHBIX KOMIETeHIuil. DopMUpyeMBblii YpOBEHb
KOMITETEHIIMM MO3BOJISET OCYHIECTBIATH OINPEACIICHHBIE TPYJAOBBIE JACHCTBHS B PaMKaX TPYIOBBIX
GyHKUIMH TpOoecCHOHATbHOTO CTaHAAPTA, COOTBETCTBYIOLIETO MPOQPECCHOHATBHON 1eATeIbHOCTH
BBIITYCKHUKOB, a TaK’K€ MHBIX UCTOYHHKOB Ha OCHOBE aHajlM3a TpeOOBaHUN K Mpo¢ecCHOHATbHBIM
KOMIIETEHIIUSIM, ITPEABSABISAEMBIX K BBIITYCKHUKAM Ha PbIHKE TPYAa.

3anauu (popMHUPOBAHUSA METOAUYECKUX MATEPHUAJIOB

- CTaHJapTHU3aLMs [I0AXO0JI0B K pealn3allii AUCHUIUIMH (MOAYJEH), IPaKTUK, TEKYIIEr0 KOHTPOJI,
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MIPOMEKYTOUHON U UTOTOBOM (rOCYJapCTBEHHOIN UTOTOBOI) aTTeCTAllUH;

-IOCTH)KEHUE HEO0OXOIUMOro ypOBHS MOATOTOBKHM BBIYCKHUKOB K IpodeccroHaIbHOMN
JeSITeIbHOCTUBCOOTBETCTBUM C  (yHKIMAMU TpodeccuonansHoro crangapra 02.005 «Bpau-
CTOMATOJIOD»,

-ONpEeACTICHUE CIIOCOOHOCTH M TOTOBHOCTH K BBINOJHEHUIO TPAKTHUECKOW JIEATEIbHOCTH,
peaycMOTpeHHOM PpyHKIusaMHU rpodeccuoHanbHoro cranaapta 02.005 «Bpau-ctomaTosmory.

2.2. MecT0 MeETOAMYECKHX MATEpPHAIOB peajJu3alMd OCHOBHOH 00pa3oBaTebHOI
NporpaMmbl BbICIIEr0 00pa30BaHUsi B CTPYKTYpe OCHOBHON 00pa3oBaTelbHON MpPOTpamMMmbl
BEICIIEro oOpaszoBanus mo crnenuanbHocTd 31.05.03 Ctomaronorus (YpOBEHb CIHEIUAIUTETA),
HarpaBiaeHHOCTH 02 3apaBOOXpaHEHHE OKa3aHWE MEIULIMHCKON MOMOILHY [P CTOMATOJIOIMYECKUX
3a00JI€BaHUAX

2.2.1. Meroauueckue MaTepualbl perjaMeHTHPYIOT LedH, 3aJadyd, YpPOBHH (opMHpOBaHUS
KOMIIETCHIIMA TPU peali3aluid Y4eOHOro TUTaHa, COACPIKAHHE PA3HBIX BUIOB 00pa3oBaTEIbHON
JESTENIbHOCTH JUIsl 00YYaroIIMUXCs U MpenojaBaTesen

2.2.2. Meronuuecknue Marepuanbl CTaHAAPTU3UPYIOT OILIEHKY TOTOBHOCTH BBIITYCKHHUKOB K
po)eCCHOHAIBHON JIEITEIbBHOCTH B paMkax mpodeccruonanbHoro cranmapra 02.005 «Bpau-
CTOMATOJIOT».

2.3. TpeOoBaHuA K pe3y/ibTaTaM OCBOEHHSI OCHOBHOI NpodeccuoHa/ILHOI 00pa3oBaTeIbHOI
nporpammsbl 1o cnenguajibHoctu 31.05.03 Cromarosiorus

2.3.1. Buabl npoeccHoHAIBLHOM JeITeJIbHOCTH
- MEOUITMHCKUH,
- OpraHu3alMOHHO-YIIPaBICHYECKUN

2.3.2. Meroauyeckue MaTepHaJbl peaju3alud OCHOBHOI 00pa3oBaTebHONW NPOrpaMMbl
BBICIIEr0 00pa30BaHUsA ONPeENEJAI0T JeCKPUIITOPLI YPOBHel (popMupoBaHus y 00y4aromuxcs
ycranoBjieHHbIX B @®I'OC BO u omnpeaeneHHbIX B OCHOBHOW 00pa3oBaTeIbHON Iporpamme
BbIcIIero oOpaszoBanus mo crnenuanbHocTd 31.05.03 Ctomartonorus (ypoBEeHb CHEIHAIUTETA),
HarpaBieHHOCTH (02 3ApaBoOOXpaHEHHE OKa3aHWE MEIUIIMHCKON MTOMOIIHU MPU CTOMATOJIOTHYECKUX
3a0oneBanuax odwmenpopeccuoHanabubix (OIIK) koMneTeHnmii.



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] TUIIOBIX 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,
HAMINTEe HATIPSHKEHHOCTD AJICKTPHYECKOTO TIOJISL.

2. ln W3ydeHUs CTPYKTYpbl U (YHKIHMHM OMOJOTHMYECKHMX MEMOpaH HCIIOJIB3YIOT MOJEIU —
UCKYCCTBEHHbIE (QOochONUNHIHbIE MEMOpaHbI, COCTOSIIME W3 OMMOJICKYJISIPHOTO  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 MAacisHOTrO
KOHJICHCATOPa, PACCTOSHUE MEXAY IUIACTHHAMHU KOTOporo d,= 6 MM, a Iuiomaap rmiacTuH — 1
cM?, IMDITEKTpHYCCKask POHMIAEMOCTh — 2,2. Bo CKOJIBKO pas ¥ 3a CYET 4ero OTIMYAIOTCS X
émkoctu?

4.0npenenuTe TPAAMCHT KOHIICHTPAIMM JJisi WOHOB Kajwsl Ha MeMOpaHe, €Clid TOJIIUHA
MeMOpanbl 10HM, koHueHtpanus [K+]aap=5mmouns/n, [K+]BH=355MMmomnb/n, koddduimeHt
pacnpenenenus k=0,1.

5.0npenenute KOAPGUIMESHT MPOHUIIAEMOCTH MEMOpaHbl ¥ TIOTHOCTh MOTOKA HE3apsSKEHHBIX
4acTHIl Yepe3 MeMOpany, eciu kodddumuent nuddysun 10°cm?/c, TonuuHa MeMOpaHbl 8HM,
KOHIICHTPAIIMU BELIECTBA C BHYTPEHHEW W C BHEIIHEH CTOPOHBI MEMOpaHbI, COOTBETCTBEHHO,
Cir=12 MmM0oub/11,C\p0p=96 Mmomn/n. Koaddumnuent pactpenenenus k=0,2.

6.Haiinure koappuimeHT npoHUIIaeMOCTH TIJIa3MaTHIeCcKo MeMOpanbl Mycoplasma s
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 TII€PEHOCA MOJIEKYJI W HWOHOB 4Uepe3 OHOJoTrHYecKue
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 ' Jiap= 25 Mmoms/i; RT/F=0, 025 B.

2.0mpenenure paBHOBECHBI MEMOpaHHBIM TOTEHIMAA Ha MeMOpaHe NP OTHOILICHUH
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/m; RT/F=0, 025 B.

4.01eHuTe BETMYMHY aMIUTMUTYIbl HEPBHOTO MMITYJIbCa, NOJNB3YSICh ypaBHeHHeM HepHcra [uis
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.PaccunTaiiTe paBHOBECHBIC MOTEHIMANB! s HoHoB Ca’’,OleHnTe BeTMUYMHY 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/n1 s kapauomuonuTa. CpaBHMTE MX C PABHOBECHBIMH MOTEHIMAIAMH JIJIs
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.IloTeHnman 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 pacrnpocTpaHeHHsI TOTEHIIUAIIBI 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 OJIHOPOIHOE, U CUUTAs €€ TOJILIUHY 8 HM, HAalTH HapsSYKEHHOCTh 3TOr0
HOJIS.

2.TommuHa MCKyCCTBEHHOM MeMOpanbl 6 nM. Haiitu snektpoeMkocTh 1cM? Takoii MeMOpaHbI,
cuuTas €€ OTHOCUTEIIbHYI JMAJIEKTPHUYECKYI0 IpOHMIIaeMOCcTh paBHOM 3. CpaBHUTH
HOJYYEHHYIO 3JIEKTPOEMKOCTh C AHAJIOIMYHOM XapaKTEepPUCTUKOW KOHJEHCAaTopa, pacCTOsHUE
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 nokos 65 mMB. Ilmomane nmoBepxHoct memOpanbl S0
MKM?2. OIpe/Ie/ T U3JIEKTPUYECKYHO TPOHUIIAEMOCTh MEMOPAHBI, €CIIM €€ ToamuHa 10 Hwm.
4.Pa3HOCTh NOTEHIMAJIOB MEXAY BHYTPEHHEM W BHELIHEH IOBEPXHOCTAMH MeMOpaHbI
MUTOXOHJIPUM BHYTPU KJIETKU Ie4eHU KpbIchbl cocTaiser 200 mB. Tommuua MeMOpanbl 8 HM.
KakoBa HampspkeHHOCTh 3JIEKTPUYECKOro IMoJjii B MeMOpaHe? BbIYMCIMTH 3IIEKTPOEMKOCTh
BHENIHel MeMOpaHbl MHTOXOHAPHHM, €CITH IUIOmaAb ee MOBepXHOCcTH 13 MKMZ.
JusnexTpudeckas MPOHUIIAEMOCTh MeMOpaHbI paBHa 5.

5.Kakoit anekTpoeMKoCTbIO 00NagaeT MHEIMHOBas 000JI0YKAa YYacTKa IMJIMHAPHYECKOTO
HEPBHOI'O BOJIOKHA JUTMHOM 5 MM, €CIIM €ro paauyc 8 MKM M TOJIIMHA MUEJIUHOBOrO cios 1,5
MKM? JlnanekTpuyeckasi MpOHUIIAEMOCTh MEMOpPaHbI paBHa 45.

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

1.06cyxaenre 1 0OMeH MHEHUSIMU MPU pa300pe KOHTPOIBHBIX BOIIPOCOB IO JAHHOH TeMe;
2.Penrenne THNOBLIX 3a4a4;
3.TectupoBanue;

7.3aganud AJ15 CaMOCTOATEALHOM MOATOTOBKH K 3aHATHIO.

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

[TepeveHb KOHTPOIBHBIX BOIPOCOB IS CAMOKOHTPOJIS 3HAHUH

7.1.1.XuMu4eckuil COCTaB U CTPYKTYpHAsi OpraHu3aiys MeMOpaH.

7.1.2.HagmemOpaHHBIi KOMIUIEKC. ETo cTpykTypa, OHMoNIorndeckoe 1 MEIUIIMHCKOE 3HAUCHHE.
7.1.3.bununuabiit cnoit. Ero cTpykrypa, OMogornyeckoe u MeIUIIMHCKOE 3HAaUeHHe.
7.1.4.benku memOpanbl. x 6nonmornyeckas pojib U METMIIMHCKOE 3HAYCHUE.
7.1.5.CybmemMOpanHbIii KoMIuiekc. Ero cTpykTypa u 6uonornyeckoe 3HaueHHE.
7.1.6.2BorOIIHSI MEMOpaH 1 BapUaHTHI KX CTPOCHHSL.

7.1.7.Ponp Hapy>KHOU KJIETOUYHOM MeMOpaHbI B ITpoIeccax IBUKEHUS U MIEPEMEIICHUs KIETOK.
7.1.8.Hexotopsie puznueckne cBOKWCTBA U MapaMeTphl MEMOpaH.

7.1.9.1lepenoc Mmomnekyn (aToMOB) yepe3 MeMOpaHbl. Y paBHeHHEe DHKa.
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7.2.YpaBHenue Hepucra —Ilnanka. IlepeHoc MOHOB Yepe3 MeMOpPaHBI.

[lepeueHb KOHTPOJILHBIX BOMPOCOB ISl CAMOKOHTPOJIS 3HAHUM

7.2.1.IlepeHoc HOHOB Yepe3 MEMOpPAHBHI.

7.2.2.YpaBuenne Hepucra-Ilnanka.

7.2.3.3aBHCUMOCTD TUIOTHOCTU AU((PYy3HOTO MOTOKA OT KOHIIEHTPALIUU 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. [loreHnuan 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 MOTEHIIMAA AeUCTBUS [0 HEPBHOMY BOJIOKHY.
7.3.6.MuenuHOBBIC U O€3MHUEIIMHOBBIC BOJIOKHA.

7.3.7.CKkopocCTh pacrpocTpaHeHHsI TOTSHIIMAIBI JSHCTBHS 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

MeMm6pany J =5-10"° monn/ m2c. KonneHTpanus BemecTsa BHYTPH KIETKH C; =18-10", a
cHapyxu - ¢, =3-10° o/ 1.

3.Pa3HOCTP KOHIIEHTpaluii MOJEKYJlT BelIeCTB Ha MeMOpaHe HEKOTOpOH KIIETKH paBHA
45mmonb/n, k03 UIMEeHT pacnpeaeaeHus Mex Iy MeMOpaHaoil U okpyxaromeil cpenoir 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 MOHOB HaTpusi cHapyxu paBHa 440MMounb/n, a BHyTpu ero 49mMons/n
(remneparypa 200C).

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

6.0mpenenure BpeMs, B TEUYEHHWE KOTOPOTO YCTAHABIMBAETCS PABHOBECHAs KOHIIEHTPAIMs
HpUTpOJIa B KIIETKE, ecii 00beM kieTku 70Mxm3, koa¢¢unuent nponunaemoctu 13mkm/c, a
IUIONIA/Ib TOBEPXHOCTU MeMOpaHbl KJIeTKU 43MKM2.

7.B kneTkax (arouuToB paBHOBECHAs KOHIIEHTpAIUs BellecTBa ycraHaBiuBaeTcs 3a 0,2c. Uemy
paBeH KO3(PQHUIMEHT MPOHHULIAEMOCTH 3TOTO BEIIECTBA uepe3 MeMOpaHy (aroiuToB, €cCiu
CUUTATh KIETKY TeJIoM ceprudeckoil popMbl TuaMeTpoM 8 MKM?

8.Ha xakoM paccTOSHHHM X B HEMHUEIMHM3UPOBAHHOM HEPBHOM BOJIOKHE TpaHCMEeMOpaHHas
pPa3HOCTb NTOTEHIIMAJIOB YMEHBIIAETCSI BUETBEPO, ECIIM IOCTOSHHAS JJIMHBI BOJIOKHA
9.TpancMeMOpaHHass pPa3HOCTh MOTEHIUAJIOB B HEMHEIMHU3UPOBAHHOM HEPBHOM BOJIOKHE
YMEHBILAETCS BABOE HA PACCTOSIHUM BbIUKCINTE MOCTOSHHYIO AJIMHBl BOJIOKHA.

10.Bpriuriciiute nuamerp D akcoHa, eciiM yAENIbHOE CONPOTUBICHHE E€IWHMIBI TOJIIUHBI
MeMOpaHbl  yJebHOE COIPOTUBIIEHUE aKCOIIa3Mbl  TTOCTOSIHHAS JTUHBI
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11.B Mecte BO30YXKICHHUS HEMHUEITHHH3UPOBAHHOTO HEPBHOTO BOJIOKHA TpaHCMeMOpaHHas
Pa3HOCTh MOTEHIIUATIOB cocTaBisieT . OmpenenuTe pa3sHOCTh MOTEHIMAIOB  Ha PACCTOSHUU
€CJIA TTOCTOSTHHAS JUTUHBI TOTO BOJIOKHA PaBHA
7.3.  3axaHus AJsi CAMOKOHTPOJISI IOATOTOBKH 3aHATHS.
Bapuant Tecta Ne 1.
1. ®usuveckas BeITMYNHA «CHUJIA TOKay OMPEACIISICTCS. ..
a ) pa3HOCTHIO KOHIICHTPAIM NMOHOB CHAPYKH U BHYTPHU KIETKU
0 ) PICKTPUIYCCKUM 3apsIOM MTPOIIEIINM 33 €AUHUITY BPEMEHH Yepe3 SUHUITY TUIOIIAIH
MeMOpaHBbI
B) TEMIIEPATypOH ITUTOIIA3MbI KIIETKH
T') SIEKTPUUYECKON €MKOCThI0O MEMOPAHBI KIIETKH
2.Dusnyeckas BEIMUYMHA «Pa3HOCTh OMOJIOTHYECKUX TOTCHIIMAIOBY OMPELEISIETCS. .
a) Pa3HOCTHIO KOHIICHTPAIIMI HOHOB CHAPYKH M BHYTPHU 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 KOHLIEHTPAINIl HOHOB CHApYXH U BHYTPHU KIETKU
0) BJIEKTPUUYECKUM 3apsiI0M IIPOLIE/IINM 32 €IUHHILY BpEMEHHU Yepe3 MeMOpany
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 MIPOHUIIAEMOCTH JJI1 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 IIpoIlecca B BO3OYKICHHUS;
B) CYIIICCTBOBAHUW PA3HUIIBI KOHIICHTPAIIUH TTOTEHITHAT ONPEACIISIONINX HOHOB 110 pa3HbIe
CTOPOHBI OMOJIOTMUECKUX MeMOpaH;
T') CYIIECTBOBAHUH I'PAINCHTA KOHIICHTPAIIMH HOHOB MEX/Ty aKCOIIA3MOM ¥ IIUTOTUIA3MOKN
KIIETKU.
3.OCHOBHBIMH JJICKTPOTEHHBIMH HWOHAMH B OPTaHU3ME YEJIOBEKA SIBIISIFOTCS 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 3JIEKTPOIPOBOTHOCTD

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

3.D5eKkTpudeckoil UMIeNaHc OWOJIOTHYECKON TKaHH ITO...
a) DIIEKTPUUECKOE CONPOTHBIICHNE OMOIOTHYECKON TKaHU MIOCTOSIHHOMY TOKY
0) cymMMa OMHUYECKOI0, EMKOCTHOI'O U UHAYKTUBHOT'O COIIPOTUBIICHUI
B) [IOJTHOE IEKTPUIECKOE CONPOTUBIICHIE IEPEMEHHOMY TOKY
I') CyMMa OMHYECKOTO U EMKOCTHOTO COTIPOTUBIICHUI

8. OcHaleHHe NPAKTHYECKOT0 3aHATHS

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

8.3. JIutepartypa.

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 aJis 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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