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B ToM umicIe:

CemrmHaps (C) 8 uac.

IIpakTHueckoe 3aHaTHe (113) 12 yac.

JIaGoparopHsIi mpakTHKYM (JII1) 4 yac.
Bcero ayauTopHOii padoTEI 32 yac.
CamocrosaTelIbHasg padoTa (BHeayauTopHas) | 40 4ac.
P opma NPOMEKYTOUHOI aTTecCTalHi 3aver

OO0mas TPyJ0eMKOCTb JHCI{HILTHHbI
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PabGoyas mmporpaMma JHCIHIDIHHBI «NIEKTPOPH3HOIOIHS KIETKH: OT (PyHIaMeHTaIbHOM
OHOIIOTMH K JHarHo3y» COCTaBJIeHA B COOTBETCTBHH ¢ DemepalbHBIM TIOCYIAPCTBEHHBIM
0o0pa3oBarellbHBIM CTAHAAPTOM BEICIIIETO OOpa3oBaHHSA — MarkucTparypa II0 HallpaBIEHHIO
rmoaroroBKH 06.04.01 bromorus, yTBepKAEHHBIM IIPHKA30M MHHHCTEPCTBA HAYKH M BBICIIIETO
oOpasoranus Poccrrickon MOenepaipin «11» aprycra 2020 r. Ne 934 1 yyeOHBIM IUTaHOM.

COCTABUTEJIM PABOYEH ITPOTI'PAMMBI

YueHas
No | DaMHITSL, HMSL
CTEIleHb, | 3aHHUMaeMas JOJLKHOCTB MecTto paboThl
TUIIT OTYECTBO
3BAHHE
1. | Kapryies K.0.H. CTapIiHi HayYHBIH OI'EY «HMHUIL] um. B A.
Anekcen COTPYIHHK I'PYIIIIEI AmvazoBay MuH3apasa Poccuu
BanepreBHu KJIETOYHOH OHOIIOIHH
HMHCTHTYTa MOTIEKYIISIPHOH
OMOIIOrMH H T'e€HETHKH
2. | Kocrapepa K.M.H. Hupekrop MHCcTHTYTA OI'BY «HMHUIL] um. B A.
AHHa MOJIEKYIISIPHOH OHOJIOTHH H | AimMaszoBa» MHH3ApaBa PoccHu
AJleKCcaHIpPOBHA TeHETHKH

JIMCT COI'VIACOBAHMA

PaGouas mporpamma JHCIUIUIHHBL «OIeKTPO(PH3HOIOTHSA KIETKH: OT (PyHZAaMeHTaIbHOH
OHOJIOTHH K JJHAarHO3y» 00CYKJleHa Ha 3acelaHHH KaeApbl KIETOYHOH OHOJIOTHH H THCTOJIOTHH.

PaGoyas mporpamma «DOnIeKTpo(H3HOIOrHA KIETKH: OT (PyHJaMeHTaJIbHOH OHOJIOTHH K
IHArHO3y» paccMOTpeHa M ogo0peHa Ha 3aceJaHuu Y4eOHO-METOAHYECKOro coBeTa MHcTHTYTa
MeJHIHHCKOoro oOpaszoBaHusa DPI'BY «HMMHI] mm. B.A. Anmaszoeay MunsgapaBa PoccHu «25»
ssaBaps 2022 1., mpoTtokon Ne 1/2022.

BHeceHHe H3MeHEHHH H  JIONMOJMHEHHH B  palbo4yyr0 IIporpaMMy  JHCI[UIUIHHEI
«ONEKTPOMH3HOIIOTHSA KIIETKH: OT (DYHJAMEHTaIbHOH OHOIOTHH K JHArHO3y» PacCMOTPeHBI H
o00peHHl Ha 3acelaHHH y4yeOHO-MeTOQHYECKOro coBeTa MHCTHTYyTa MeJHITHHCKOro 00pa30BaHH S

OI'bY «HMHUL um. B.A. AnmazoBa»y MunsapaBa Poccrm «27» aBrycra 2024r., mporokoix Ne
05/01/2024.

)



1. IEJTb 1 3ATAUM TUCITATLIMHBI

Ieab TMCIMILIAHBI. O3HAKOMHTH OO0YYAFOIIMXCS CO CTPYKTYPHO-() YHKI[HOHAIIBHOH OpraHH3aI[Hei
HOHHBIX KaHAJIOB BO30OYAHMBIX KIIETOK, a TaKXke HX IIaTOTeHeTHYeCKOH POIH B Pa3BHTHH
Pa3IHYHBIX 3a00JIeBaHHI H ITaTOIIOIHYECKHX ITPOIIECCOB.

3agauH JHCIHILIHHBI: OBIIAJIETh 3HAHISIMH O pElBHOOﬁpElBIIII: CTPOCHHIT H QJIIBIIGJIGI‘II'LIEGI{Gﬁ POJIH
HOHHBIX KdHAJIOB, H MCTOJdX HX HCCIICIOBAHITA, 3HAHITAMIL O HﬂTD(l)IIBIIGHGI‘IFIEEK[IX MEXAHHIMAX,
ITPHBOJAIIIX K HAPYHICHHIO pE]ﬁDTBI HOHHEBIX KAHAJIOB.

2. MECTO JUCIIUIIJINHEBI B CTPYKTYPE OBPA3OBATEJILHOHN ITPOI'PAMMBI

JncIMIDIMHA «ONeKTPOo(PH3HOJIOTHI KIETKH: OT (PyHAaMeHTaJIbHOH OHOIIOTHH K JHArHO3Y»
OTHOCHTCH K bioxy 1 yueOGHOro 1oraHa.

MeRIMCIHILVIHHAPHbIE H BHY TPHINCHHILIHHAPHbIE CBS3H:

Jlns u3ydeHHI JaHHOH Y4eOHOH JHCI[HMIDIMHBI HeOOXOZHMBI 3HAHHSI, YMEHHS H HaBBIKH,
¢ opMHpPYeMBIE TTPeIMIECTBYIOIHMH JHCIIHIUIHHAMH . B YaCTHOCTH, MaTeMAaTHKH, OHOJIOTHH, XHMHH,
(PHBHKH.
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3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JINCIINIIJIMHBI:

3yueHne JaHHOIT yueOHOM MICIHIUINHEI HallpaBlIeHO Ha (JOpMHPOBaHIE Y O0YUArOIHNXCA CIeYIOIIX YHHBepcalbHEIX ( YK), ob1enpodeccroHansHeIX (OIIK)
I IpodeccHoHaTbHEIX (ITK) KoMITe Te HIfimt :

KomMmer eHIIHA

Nuaukarop

IloxaszaTt el JoCTHKEHHA OCBOEHHA
KOMIICTEHIINN

OneHovHbIE CpeEaACTBa

VK-1 CriocobeH ocy eCTBIATD
KPHTHYE CKHIA aHaJIH3

Ip 00JIEMHBIX CHTYaL[HET Ha
OCHOBE CHCTEMHOTO IMOAX07a,
BbIpaOaThIBaTh CTPATETHIO
eHCTBHHA

VK-1.1 AHamEHpyeT IpobieMHy 10
CHTYaLIHIO Ha OCHOBE CHCTEMHOIO I10X0/1a,
BBIABIIAA €€ COCTABJIAIOIIHE H CBI3H MEKTY
HHMH

3HaeT; COBPEMEHHYI0 HaYUHY IO JIHTEPaTyPy I10 Ip o0JiemMaM
OHO(H3HKH HOHHBIX KaHaJIOB H CTPYKTYPHO-

dJFI-H{LH*IGHE.]'IhHDM NH{DFGDSDHBHH HOHHbBIX KdHaJIOB

JIs1 TeKymero KOHTPOJIA:
-KB

JLIs 11p OMEKY TOUHOH aTTECTALHH:
-KB

VYMeeT: aHaJTH3HPOBaTh MpoOsIeMHbIe CHTYaLHH 110
rp obyiemam OHO(PH3HKH HOHHBIX KaHaI0B H CTPYKTYPHO-
(PYHKITHOHAJIPHOM MHOT000pa3HH HOHHBIX KaHaJIOB

J{ns TeKyImero KOHTPOJIA:
-KB

JL1A 11p OMEKY TOUYHOH aTTe CTaLHH:
-KB

OIIK-2 CriocobeH TBOp YeCKH
HCII0JIb30BaTh B

rp opeccHOHaNbHOH

N eATEIbHOCTH 3HAHHA
(pyHIamMeHTaJIbHbIX H
MPHKJIAAHBIX pa3/ieiIoB
TUCLIHTLUTHH (MOJTyJIeH),

OTIP EIEIAOIIHX HArlpaBJIEHHOCTh
ITp OrpaMM MarHCTP aTyPhbl

OIIK-2.1 I'lprmeHsaeT yHOaMeHTaJIbHbIE H
TMpHKIaJHbI€ 3HaHHA B cdepe
rpodeccHOHAIBHOH JeATEIbHOCTH JJIA
TIOCTAHOBKH H PEIIEHHA HOBBIX 3a7a4

3HaET: TEOPETHYECKHE OCHOBBI AJIEKTP OreHe3a Ha
KJIETOYHOIH MeMOpaHe, CTPYKTYPHO-(YHKLIHOHAIbHbIE
OCHOBbI OHO(H3HKH HOHHBIX KaHAJIOB, CTP OEHHE, IMPHHILHITHI
paboThI

JI1A TEKYIEro KOHTP OJIA:

-KB, AV

JLst T1p OMEKY TOUHOH aTTECTALHH:
-KB

VYMeeT: HCTI0IB30BaTh METOIbI 3JEKTP O(PH3HOI OrHYEC KHX
HccJIe0BaHHH

J{ns TeKyImero KOHTPOJIA:
-KB, AV

JLIA 11p OMEZKY TOUYHOH aTTECTALHH:
- KB

OIIK-2.3 CriocobeH (opMyIIHpOBaTh
3aKJIFOYEHHA H BbIBOJIbI [10 PE3yIbTaTaM
aHaJIH3a IHTEPaTYPHBIX JIaHHBIX H

pac cUeTHO-TEOPETHYECKHX paboT B
H30p aHHOF 001acTH OHOJIOTHH

3HaeT: TCOPCTHUCCKIC OCHOEBBI PCIYIIALTHH ITOTCHITHAI-
3d BHCHMBbBIX H JIHI'aH-3a BHCHMbBIX KaHAJIOEB, pasJIHUHbBIC
THIIbI KHHHJ’IDHE'IHﬁ, CBA3AaHHLIX C Hapy I CHHAMH pHGDThI
HOHHbBIX KaHAJIOB

JI71s1 TEKymero KOHTPOJIA:
-KB

JLIA 11p OMEKY TOUYHOH aTTECTALHH:
- KB

VYmMeeT: (popMyTHPOBaTh BEIBOJIRI 10 P €3y IbTaTaM aHaJIH3a
3NEKTPOPHIHOIOTHYECKHX SKCITEPHMEHTANIBHBIX JIAHHBIX

T TeKymero KOHTPOJIA:
-KB

JLIA 11p OMEKY TOUYHOH aTTECTALHH:
- KB

ITK-6 CriocobeH BbIOHpaTh
aJleKBaTHbI€ METO/IbI pelleHH H
OCYILIECTBJIATD HCCJIEJOBaHHA C
HCIT0JIb30BAaHHEM COBpP e€MEHHBIX
TEXHOJIOMHYECKHX pelleHHI

ITK-6.1 BriGHp aeT nadbopaTopHLIi METO] B
COOTBETCTBHE C LIENBIO H 3aJlauaMH
HCCJIEOBaHHA

3HaeT; OHO(H3HYeCKHE, MOJIEKY JIAPHO-0HOIOMHYECKHE
METO/IbI HCCJIE0BAaHHA HOHHBIX KaHaJIOB

T TeKymero KOHTPOJIA:
-KB, AV

JLIst T1p OMEZKY TOUHOH aTTECTALHH:
-KB

VMeeT: BBIOHpaTh OHO(H3HYECKHE, MOJIEKY IAPHO-
OHoIorHYecKHe METO/bI HCCJIeJJ0BaHHA HOHHBIX KaHAJIOB B
COOTBETCTBHH ¢ LIEJIAMH H 3a7jadyaMH HCCJIe]]OBaHHSA

JIs1 TeKymero KOHTPOJIA:
-KB, AV

JLIs 11p OMEKY TOUHOH aTTECTALHH:
-KB
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ITK-6.2 Crioco0eH BbITTIONHATh 3HaeT; MeTO/IbI 3JIEKTP O(PH3HOJIO MHY eCKHX HCCJIeJOBaHHIH JLA TEKYLIEr0 KOHTPOJIA:
smabopaTopHbIe HCCJIe]OBaHHA C -KB, AY

HCTIONIBb30BAHHEM COBP EMEHHOH arrapaTypbl JII1A 11p OMEKY TOYHOH aTTECTAL[HH:
- KB

YMeeT: BbITIOHATh pacueThl OHOPHIHYECKHX JI1A TEKYIEro KOHTPOJIA:
XapaKTepHC THK -KB, AY

JLst T1p OMEKY TOUHOH aTTECTALHH:
- KB

KB — xoumponstsie eonpocst, AY — anzopunimst VMeHut



4. COIAEPKAHHUE JIMCIIMIIJIMHEI,

CTPYKTYPUPOBAHHOE 110 TEMAM

(PASAEJIAM) C YKA3AHUEM OTBEJIEHHOI'O HA HHX KOJMYECTBA
AKAJIEMNYECKHUX YACOB 1 BUJ10B 3AHATHUH

4.1 O0obem JAHCIHHIIJIHHBI B AKAJCMHYICCKHX 'IACAX, BbBIIC/JICHHBIX HAd KOHTAKTHYHO pﬂﬁﬂT}'
ﬂﬁ}"lﬂlﬂﬂﬂlﬂtﬂ C nmpenogaBatejiecM H Ha CAMOCTOATC/IBHYH) BHCAYIHTOPHYHO pﬂﬁﬂT}'

00YYAIOIHXCHA
TpyaoeMKOCTE CeMecTphI
Buj yueoHodl padoThI o0BEM B
aKajgeMHYecKHX Jacax 1
(AY9)
AYIHT OpHbIe 3AHAT HA (BCeEro) 32 32
B ToM uHCIE:
3aHATHA JTEKLJHOHHOTO THIIA 8 8
3aHATHA CEMHHAPCKOT'0 THIIA 2 24
I3 HHX:
Cemunapei (C) 8 8
IIpakmHueckoe 3aHATHE ([13) 12 12
JIaGop aTopHbIi npakTHKYM (JIIT) 4 4
CamocToATe IbHAA BHeayAHTOpHAasA padora (Bcero) 40 40
B ToM uHcIeE:
IToiroTOBKa K ayJHTOPHBLIM 3aHATHAM (TTpopadoTka yuebHoro 0 10
MaTepHaJIa 10 KOHCIIEKTaM JIEKLIHA H y4eOHOMH JIMTEpaType)
PaGoTa ¢ HayYHOI JIHTEp aTyp O 10 10
PabGoTa ¢ BorpocaMH i TeKYyII[ero KOHTPOJIA 10 10
IloAroToBKa K IpoMeE/Ky TOUHOH aTTecTalHH 10 10
113 HHX Ha MpaKTHYeCKY 0 TTOArOTOBKY * 39 39
IIpoMesKYT O4HAS ATTECT ALK 3a4YeT
Oo1as Tpy10eMKOCTh Hace1 72 72
3ad.e]| 2

“IIpakmudeckana nodzomoeka (I1I1) - hopma opearuzayu obpazoeamensHoll 0eamensHOCMIL NpL 0ceoerull 0bpa308amensHol
NPocPaMMbL & YCNOBUAX & bINONHeHI A 0D VUarLIMIC A ONpedeneHHbIX eudog pabom, ce13aHHsIx ¢ byoyuyeil npogheccioHansHorl
OeamenbHOCM B0 1 HANPAsNeHHLx Ha (GopMUPOBaHUE, 3aKpenngHie, pasgumie Npaxmudeckuy HAgbixog U KoMIemeHyul no

npoghumo coomeemcmeyioujell obpazoeamensHoll NPo 2P aMMbl

4.2 Coaep:xaHne MMCIHMILIMHBI, CTPYKTYPHPOBAHHOE II0 TeMaM (pas3desiaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJIHYeCTBAa aKaJAeMHYeCKHX YACOB H BH/A0B 3aHATHI

KoHTaKTHas padoTa, akageM. 4 CamMocTosT eJIbHAS
HauMe HOBAHHEe TeMBbI (PAa3Jgesia) . TIpaKTHUeCKHe JaHATHS BHe ﬂ}'ﬂ,[[;’:‘:;]ﬂﬂﬂ Bcero
R 3 C JII P
Pazpen 1. O0me NMpHHLHITLI 4 4 ) 1 16 )8
6HO(H3ZHKH HOHHbIX KaHAJIOB
Pasgen 2. CtpykTypHO-
(pYHKIHOHaIBHOE MHOTo00pasHe 4 8 8 - 24 44
HOHHBIX KaHaJI0B
HTOI'O 8 12 8 4 40 72

II3 - npaxnuivecroe sanamue, C - cemunap, JIII - nabopamopustii npakmuxym, CP- camocmoamensHAA 6HeayOUNIOPHAA

paboma.

“IIparkmnugeckana nodzomoeka (I1I1) - hopma opearuzayuy 0bpaz0eamensHol CeamensHocm NPl 0ceoerul obpazoeamenbHoll
NPOSPAMMBL & VCIOBUAX € BINONHEHUE 0D YUAOUIIMICE ONpedeneHHbix eudog pabom, ceaiarHbx ¢ byoywell npoghec cLoHANbHOTI
OeaMmMenbHOCMbBIO 1L HaNPABNEHHEIX HA (OPMUPOEaHUE, 3AKPeneHle, PAajeunue NPaxmuieckiuy HAgbiKog 1 KoMNemeH il no
npoghLto coomeemcmayoueri obpaoeamensHoll NPo ZpaMMBL.

OOpa3zoBaTellbHaAs JeSITEIbHOCTh B (POPME ITPaKTHYECKOH ITOAT OTOBKH, ITPEAYCMaTPHBAFOIIAS

YHACTHC Gﬁ}"‘IﬂIDH_[H}{CH B BBITIOJIHCHITH OTACIIBHBIX 3JICMCHTOB pElﬁGT:. CBA3dHHBIX C 6}",I[}"H_[Eﬁ

npod)eCCHOHAIBHOMN JeITeIbHOCTRIO, OPTaHH30BaHa B COOTBETCTBHH ¢ pa3padoTaHHBIM YueOHBIM
IIaHOM M gocTHraeT 80% or of11eH TPYLO0EMKOCTH JHCIIHIUIHHEL VIS 3aHATHH CEMHHAPCKOrO THIIA

1 50% OT 3aHITHH cCaMOCTOSTEIILHOH PabOoTHI.




4.3 TemarnvecKnH IIJIAH 3aHATHH JeKIMOHHOT0 THIIA JUCIHIIJIMHLI — 8 YacoB

JleMOHCTpAIHOHHO®
Huaukar opbIl
Ne  HanHMeHOBAHHE TeMbI JIEKI[HOHHOI' O 00OpyJOBaAHHE H Y4eOHO-
Yacol Coaepaxanme TeMbl (GopMHP YeMBIX
TeMBbI 3AHATHSA » HATJISIIHbIe
KOMIIeT e HI{H i
mocoous
Pasaes 1. Obniie Np HHIHNBLI OHOPH3IHKH HOHHLIX KAHAJIOB
1  DnekTpHYecKHE CBOFCTBAa MeMOp aHBbl. 2 IoHHBIH cocTaB KIeTKH. IIoTeHIHa IMoKoA. SIIEKTP OXHMHY ECKHIT VK-1.1, OIIK-2.1, MynpTHMEe MHIAHAA
MeToabl HeceqoBaHHA HOHHBIX rpagHeHdT H YpaBHeHHe HepHeta. YpasdenHe I ongvana. Momgens [TK-6.1 armapaTypa, Ip €3eHTaLHA
KaHaJIOB X OFKKHHA- X aKCJTH. 21eKTPOo(PH3HOIOrHYECKHE METO/IbI
2  CTpyKTypa H (pYHKLIHOHAJIBHBIE 2 Kac cH(pHKaLIHA HOHHBIX KaHanoB. MonekyapHaa TOMOJIOTHA. VK-1.1, OIK-2.1 MynpTHMEqHITHAA
CBOHCTBa HOHHBIX KaHaJIOB CeneKkTHBHBIH HIbTP. Crioco0bl akTHBALHH. OTKPBITOE H 3aKPhITOE armapaTypa, IIp €3€HTaLHA
cocToAHHE. IIpoBOAHMOCTE H IIPOHHITAEMOCTD. JI BH/KEHHE HOHOB YEPE3
OTKPBITBIH KaHal. J[BIDKYIIHE CHIbI. IIoTEHIHAN paBHOBECHA
Paszges 2. CTpyKTYpHO-(PYHKIHOHAJILHOE MHOI000pA3He HOHHBIX KA HAJIOB
3 TloTeHLaNI-3aBHCHMBIE KaHa bl 2 CemMelcTBa HATPHEBLIX, KaJIHEBBIX, KaJILL[HEBBIX, XJIOPHbIX KaHAIIOB. VEK-1.1, OIIK-2.1 MynpTHMeqHITHaA
JIHraH-3aBHCHMBIE KaHAJIbI MonekyAapHaa CTPYKTypa H (PH3HOJI0THYECKas P Ollb. armapaTypa, IIp €3€HTalHA
HHUKOTHHOBBIA all€eTHIXOJHHOBEIH peLiertrop. KaHalbl Iy TaMaTHBIX
pererrropos HMJA 1 AMIITA. KaHansl [MypHHOBBIX pELIENTTOPOB. KaHaukl
CEPOTOHHHOBBIX PELIETITOPOB
4 Pewerrropsl, corpsuk€HHbIE ¢ G-0emKom. 2 ITAMKB-penernttop. MexaHH3M ¢ BA3bIBaHHA ¢ JIMraHaoM. OyHKIHA H VEK-1.1, OIIK-2.1 MynpTHMeEqHITHaA
HapymieHHa padoThl HOHHBIX KaHAJIOB JIOKAaINH3aLHA. ATOHHCThI, aHTarOHHCThI H MOJTY JIATOPBI. armapaTypa, I1p €3€HTaLHA
Kananomatit. LQT-crHapom. CuHapom bpyrana
4.4 Temarnyeckui ILIAH 3AHATHHA CEMHHAPCKOro THIIA - Beero 24 yaca
CeMHHaphl — 8 YacOB
[IpakTiyecKue 3aHATHI — 12 yacoB
JlaGopaTOpHEBIH IMPaKTHKYM — 4 yaca
Pdopma
P HauMeHOBaAHHe $DopMBI H
o NnpoBeaeHUs TeMBI YaceL B HHauKaT opbI T
" | MPAKTHYECKOro T OM YHCJIe CoaepxaHHe TeMbI NPAKTHYECKOI'0 3AHAT HA (hopMHP YeMBIX
TeMbI NpAKTHYEeCKOro . - TeKYIIero
3AHSATHSA Ha 1111 KOMIIeT e HIIH
3AHATHSA KOHT P 0J11
Pasaes 1. OoniHe np HHIHNBLI OHOGH3IHKH HOHHLIX KAHAJIOB
1 [IpaxkTHYecKoe M emOpaHHBIH 4113 HHX Ha [loHHBIH cocTaB KJIIeTKH. DKBHBaJIeHTHas 3JIeKTpHUeckasa cxema MeMmoOpaHel. Trrmer [VK-1.1, OITK-2.1, KB

3AHATHE [IOTCHLIHAJI ITOKOA.

[ [oTeHI A qefCTBHA

I 80%

EMG[]EHHDFD TTOTCHLIHAJIa TTOKOA.
HETHE A HOHHBIX TOKOB IIPpH d)ﬂphﬂflpﬂﬂﬂl-ﬂfﬂfl TITOTCHLIHAIA ﬂEﬁCTEHH.

erMoJIAPH3aLHA, PeTlosIpH3aLHA, cJI€oBbIe [TOTEHLHAbI. PercTpala HaTpHEBBIX H

TPAHCIIOP Ta BEMIEeCTB Yepe3 MeMOpaHy. I1oHHbIE MEXaHH3MbI BOSHHKHOBEHHA
eMOpaHHOI0 ITOTeHI [HaJIa Mokos. Ponb Nat+K+- Hacoca B MemOpaHe TIpH co3jaHHH

OIIK-2.3




KaJTHEBbIX HOHHBIX TOKOB B THFAHTCKOM aKCOHE KalbMmapa. 1IpoBejeHHe IO TeHI [HaIa
nerc TBHA
2 |JIabGopaTopHbiii  [IloHHBbIE KaHAbI H 4113 HHX Ha [IIoHHBI€ TOKH, JIEKalllHE B OCHOBE I'eéHep al[HH ITeHcMeKepPHbIX MO TEHLHAIOB. VEK-1.1, OIIK-2.1, KB, AY
P aKTHKYM [1]] cepmia. I 80% [[ToTeHiHaN Aeiic TBHA KIIETOK [P €7Ic epAHIT H JKelTyoukoB. PedpakTepHOCT. OIIK-2.3, TIK-6.1,
MeTon moKambHOH [DKCTpacHCTOJIA. [TK-6.2
(pHKCaL[HH TOKH OJHHOYHBIX KaHaJ0B. IIHTerpaabHble TOKH LIETOH KIIETKH. AHAIIM3 3ariHceH
L'IDTEI-]]_IHH.]'IEI OHHBIX TOKOB. MeToy1 (pHKcalHH TOKa, 3aImHCch IToTeHLHaIa. BHeKIeTouHbIe H
eTo4Hble Oy(hepHbIe pacTBOPhI. INeKTpo-G(H3HOoIorHYecKoe 000pyI0BaHHE
Pa3zges 2. CTpYRTYPHO-(PYHKIHOHAILHOE MHOI000pA3He HOHHBLIX KAHAJIOB
3 IlIpakTHuecKOoe [ IoTeHLIHAa- 413 HUX Ha CeMeHcTBO HaTpHEBBIX KaHaloB. CTpyKTypa c¢yObeqHHHI] HaTpHeBbIX kKaHanoB. Ponp [VK-1.1, OITK-2.1, KB, AY
3aHATHE 3ABHCHMBIH ITTI 80% B ¢opMHpOBaHHH IMOTeHIHANA Jeiic TBHA. PeryifiiHa akTHBHOCTH CHIHaIbHbIMH OIIK-2.3, TIK-6.1,
HaTPHEBbIH KaHaJL. KacKaJlaMH H B3aHMOJIeHC TBY FOIHMH OelKaMH. DKCIIp eccHA H TpaHCIIop THPOBKaA. [TK-6.2
bHo(pH3HYeCcKHE DapMaKoI0rHa HaTPHEBBIX KaHaJIOB.
ap aMETPbI BoasTamMriepHas Xap akTepHCTHKa HOHHOr o Toka. I1motHocTh ToKa. IloTeHIpamn
OTEHIHAII- pEBEPCHH. DJIEKTPHUYECKAaA TP OBOHMOCTDh. CTallHOHAPHAA aKkTHBal[HA. CTallHOHAapHaA
3aBHCHMOTO HHAKTHBAaLHA, ObIcTpas H MefJleHHaA. Pa3BHTHe HHAKTHBALIHH H BBIXO]] H3
HaTPHEBOro KaHala HHAKTHBHPOBAHHOI'O COC TOAHHA
4 TlpakTHYECKOE OIMHTEHAIbHBIA 213 HUX Ha CTPYKTypa H (PYHKLIHH 5IMTHTeIHaIbHOI'0 HaTpHEBOro KaHana. MecToHaxokmenHa H  [VK-1.1, OITK-2.1, KB
3aHATHE HAaTPHEBBIH KaHaJlL. [T 80% perymaipHa akTHBHocTH. Hapy meHHsA padoTel kKaHana. CHHAp oM JIHaa. [TK-6.1
KalbLHEBBIE KaHAILI [ Ice BOOrHII0aIb0 CTEP OHISEM.

I ToTeHIHaIyTIp aBJIAeMble KalbLHEeBbIe KaHallbl IUTa3MaTHYecKoH MeMOpaHbl.
JIMraHgyrp aBiIsgeMbl€ KalbLIHEBbIE€ KaHallbl. PHAaHOMHHOBBLIH peLiertTop. Perierrrop

HHO3HTOITpH(oc aTa
5 CemmHap PasHooOpa3He 813 HHX Ha Ponb B (hopMHpOBaHHH MeMOpP aHHOTO IOTEHLIHANa H MoTeHI[Hama JIeHcTBHA. VK-1.1, OIIK-2.1, KB
KalIHEBLIX KaHAJIOB. IIII 80% IloTeHIHAI-3aBHCHMEBIE KallHeBble KaHaIbl. KalHeBble KaHAIbl BXOOAIIET0 OI'IK-2.3, IIK-6.1
XJI0pHBIE KaHAJIbI BLITIPAMIIEHHA. KallHeBhI€ KaHalbl 3aJI€PKaHHOT0 BRIIP AMIEHHA. Kalpl pii-

AKTHBHPY EMBIE KalIHEBbIE KaHabl. KaIHEBLIE KaHAJILI aHOMAJILHOI'O BBITP AMJIIEHHH.
JIBYTIOpPOBBIE KaJIHEBBIE KaHAJIbI.

[ ToTeHI Hall-aKTHBHPY EMbIE XJIOPHBIE KaHAIbI. JIHraH/I-aKTHBHPYEMBIE XJIOPHbIE
KaHasbl. I AMK-aKTHBHpPYEMBIE XJIOPHBIE KaHANBI. I JHI[HH-aK THBHPY EMbIE XJIOPHEIE
KaHaJIbl. KaJpl Hii-aKTHBHPY €MbI€ XJIOPHBIK KaHAJIbI

6 'Hp aKTHYECKOE JIMraHg-3aBHCHMEBIE | 2H3 HHX Ha HHKO THHOBbII aLIeTHIXOJIMHOBBIH pelerrop. Cep OTOHHHOBBIH PELIENTTOP. VK-1.1, OI'IK-2.1, KB
3aHATHE aHaJIbl. ITII 80% FIoHOTP OIMHBIH pELIENTOP IIIyTaMaTa. KaHalbl, p eryHpyeMble [HKTHYEC KHMH OIIK-2.3, IIK-6.1
CepreuHnlie HY KJIE0THIAMH.
aHaJIOIMaTHH HacnencreeHHeH LQT -cuHap oM. CHHapoM bpyraga. IlepHoaHueckHIA map aaH4
lToro 24 yaca n3 Hux Ha III1- 19 yacor

KB — xonmponsHsie eonpocst, AY — anzopummst yMmeHuUil

“TIparmugeckan neozomoera (I111) - hopma opeanuzqyiil obpa0eamensHorl OeamenbHochLL NPl 0C80eH1l 0bpaz0eamensHOl NPOZPaMMSL & VCIO8UAX 8bINONHERUI 0bYLAHWUMICS OnpedeanerHbIx euooe pabom,
cea2aHHLIX ¢ Byovuyeil npogheccUOHANLHON CeamenkHOCMBIO 1L HANPAENEHHLIX Ha (POPMUPOEAHIE, 3AKPEnnesle, PAeumIe NPAKMULNECKIUX HABLIKOE 1L KOMNemeHyuil no npogumo coomeemcmeyiojel
obpazoeamenbHoll NPosp aMMbl
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4.5 BHeayuTOpHasI caMoCT oATe/ILHAA padora

e e e s e | e Yacel, B TOM HHuauKAaT OpbI (bupmipyem.ni
yucae Ha IIT1# KOMIIeT eHI{HH
ITonroToBka K ayJHTOPHBIM 3aHATHAM (MpopaboTka VK-1.1, OIIK-2.1, OIIK-2.3
. . 1 OH3 HHX Ha

yuebHOro MaTepHala 10 KOHCIIeKTaM JeKLHA H yueOHoH I 50% ITK-6.1, IIK-6.2

JHTEPATYPE)

PaGoTa ¢ HayqHOf aTypoit 1 OH3 HHX Ha VK-1.1, OIIK-2.1, OI'K-2.3

I I I- 50% ITK-6.1, IIK-6.2

PaGoTa ¢ BOIpocaMH [T TEKYILIErO KOHTP O 103 HHX Ha YK-1.1, OLIK-2.1, OLIK-2.3
I I- 50% ITK-6.1, IIK-6.2

[ToAroToBKa K IIPOMEKYTOYHOH aTTec TALHH 10pr3 purx YK-1.1, OLIK-2.1, OlIK-2.3
I I- 50% ITK-6.1, IIK-6.2

IToro 40 yacoB 13 HHX Ha [111- 20 yacos

“Tparkmugeckana nodzomoeka (I1I1) - gopma opearuzayui obpazoeamensHoll deamensHocmil Npu oceoeHul obpasoeamenbHoll
NPOPAMMEL 8 YCNOBUAX 8HINONHEHIUA 0D UAIOWUMIC ONpedeneHH bix audos pabom, ceqaiauHbix ¢ Bydyuell npoghec cuoHansHotl
O0eaMenbHOCEI 1 HANPABNEHHLIX Ha (QopMUPOsaHUe, 3aKpenieqie, pasumue NPaKxmuueckuyx Hagbikoe 1 KoMhemeHyul no
npoghumo coomeemcmeyiouell 0bpazoeamensHoll NPo2pamMmsl

4.5.1 CamocTosATE/ILHAS NPOPAOOTKA HEKOTOPHIX TEM — HE MPEIYCMOTPEHA
5. OPTAHM3BAIIIA TEKYIIETI'O KOHTPOJIA U ITIPOMEXKXYTOUHOU ATTECTAIIUN

5.1 Buabl oneHOYHBIX CPEACTB, HCIOJIb3YEMbIX NMPH TeKYIeM KOHTpPoJie H NMPOMeZKyTO0IHOIl
aTTecT A

DopMbI S O T OO0Iee KOJTHYE CTBO OL¢ HOYHBIX CPeJCTB
KOHTP 0.1 KB AY
Paznen 1. O6mHe npHHLMIBI OHO(H3HKH 20 4
TekyIIUH HOHHBIX KaHAJIOB
KOHTP 0J1h Pasznen 2. CTpyKTypHO-(PyHKLIHOHAIBHOE 0 1
MHOT000pa3He HOHHBIX KaHAJIOB -
IIp oMesXYTOUHAS ATTeCTAIHA MO JHCHHIIHHE (3a4eT) 50 -
KB — xonmponsHsie eonpocst, AV — anzopummest yme Huil
5.2 Opranmsanus TeKYINero KOHTpoJis 3 HAHHH
o S T S T e T Koa koHTp o/1HPY eMOH HaumveHoBaHHe
/T — KOMIIeTe HIIHH OIeHOYHOI'0
(HJIH ee HHIHKATOpA) CpeacTBa
1 Pasznen 1. O6mHe npHHLMILI OHo(H3HKH HOHHBIX | VK-1.1, OIIK-2.1, OITK-2.3, KB, AV
KaHaJIOB IIK-6.1, IIK-6.2
2 Paznen 2. CTpyKTypHO-(yHKLHOHAIBHOE VK-1.1, OIIK-2.1, OIIK-2.3, KB, AV
MHOTroo6pa3He HOHHBIX KaHaIOB IIK-6.1, IIK-6.2
KB — xonmponsHsie eonpocst, AY — anzopummst yme Huil
5.3 Opranm3anua KOHTPOJISI CAMOCT 0AATe/IbHOH PadoThbI
o Koa KoHTp o/THPY eMOK HaumeHoBanune
nf;[ Buj padornl KOMIIeTe HI[H H OIeHOYHOI'0
(HJIH ee HHIHKATOPA) CpeacTBa
] IToaroroBka K ay qUTOPHBIM 3aHATHAM VEK-1.1, OIIK-2.1, OIIK-2.3, KB
(rpopaboTka yuebHoro MatepHana ro koHcriektam | ITK-6.1, TIK-6.2
JIEKLTHI H yueOHOH THTepaType)
2 PaGoTa ¢ Hay HOH JHTEpaTypOii VK-1.1, OIIK-2.1, OIIK-2.3, KB
ITK-6.1, ITK-6.2




3 VEK-1.1, OIIK-2.1, OIIK-2.3, KB
PaGoTa ¢ BoIp ocaMH JJIA TeKy Iero KOHTP o1 ITK-6.1. [IK-6.2

4 VK-1.1, OIIK-2.1, OIIK-2.3, KB
IToaroroBka K Ip OMeKYTOYHOH aTTeC TALIHH [K-6.1. TIK-6.2

KB — KoHmponsHbsle 60HPOCHL
5.4 Opranmsanus NPpoOMesKYTOYHOH aTTecTanuu
DopmMa MPOMEKYTOYHOH ATTECTANHHA 10 JUCIHIHILIHHE — 3a4eT

ITanbl IpoBEJcHNHA HpﬂMEH{FTﬂ‘IHﬂﬁ AaTTEeCTAIlNN.

JTanbl BHI[ JATJAHHA DI[EHD‘:[I—[I:IE MAT eP HAJIBI I/IH,[[ HKAT OPBI MPOBEPHEMBIX KOMITET EHI[Hﬁ

] cobecenoBaHHe KB VK-1.1, OIIK-2.1, OIIK-2.3, IIK-6.1, IIK-6.2

KB — KonmponsHbsle 60HpoOCsl

CobeceoBanHIie ITPOBOAUTCS IO OmieTaM, KaXKIbION OIIIET COMEPAKUT 2 KOHTPOIBLHBEIX BOIIPOCA.
BpeMms Ha moaroroeky 30 MHH

THoBbIe O1leHOYHDbIE CpE€IaCTBa.

[IpHMepbl munossix KOHMPOJAbHBIX 60NPOCO6 JUIS ITPOBEPKH (DOPMHPOBAHHSI HHIHKATOPOB
KomrreTeHITHH YK-1.1:

¢ THIILI TPAHCIIOPTHBIX MEMOPAHHBIX OEIIKOB.

e HoHHBIE MEXAHN3MEI KaHAJIOTIATHH.
OIIK-2.1:

e (Ormre ITPHHITHIIBI (b}TII{L[IIDHIIpGEEIHIIH H CTPOCHHA HOHHBIX KdHAJIOB.

e CTpykTypa H (QYHKIHSI HYKJIEOTH-3aBHCHMBIX THIIEPIIOISIPH3AI[HOHHO-aKTHBHPYEMBIX
KaHaJIOB.

OIIK-2.3:
e MecceHKep-3aBHCHMAs PETYIALIT HOHHBIX KaHAJIOB.

e CTpyKTYypa H (PYHKIHSI BHYTPHKIIETOYHBIX KaJIbI[HEBEIX KaHAJIOB.
[TK-6.1:

e HMoOHHBIE TOKH ITOTEHIHANIA JEHCTBHAL.

e (CTpyKTypa H () YHKI[HS ITOTEHI[HAII-3aBHCHMOI'O0 HATPHEBOIO KaHaJIa.
[1K-6.2:

* XﬂpﬂI{TEpHCTHI{El HEﬁCMEI{EpHBIX ITOTCHITHAIIOB.

e (CTpyKTypa H () YHKIHS ITOTEHI[HAII-3aBHCHMBIX KATBIIHEBBIX KAaHAJIOB.
[Iprveps! anzopumma ymeHuil s IpOBePKH ()OPMHPOBAHHS HHANKATOPOB KOMITET€HIHIT
OIIK-2.1, IIK-6.1, TIK-6.2:
e (OOyyaronruics JeMOHCTPHPYET HaBBIKH paOOTHl Ha 3JIeKTPO(H3HOIIOTHYECKOM
000pYyIOBaHHI
e (OOyyaronruics IeMOHCTPHPYET HABBIKH BIIaJeHHS aITOPHTMAMH pacuyeTOR OHO(H3HYIECKIX
XapaKTe pHCTHK
e (OOyyaromruics IeMOHCTPHPYeT HaBBIKH PaOOTHI ¢ AIIEKTPO(H3HOIOIHY e CKHMHI
SKCIIEPHMEHTAIIb HBIMH JAHHBIMI.

OneHounble cpeJcTBa /I NPOBeJeHHN INPOME:KYTOYHOH AaTTecTallHH O0YYAIMHXCH 110
JUCIHILTAHE (TIpHToKeHHe 1 K paboueli mporpaMme).
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6. XAPAKTEPHCTHUKA NTH®OPMAIIIOHHO-OBPA30OBATEJIbHOH CPE/IbI

B HMMO co3maHa H (QYHKIIHOHHPYET SIeKTPOHHAS HH(OPMAaIHOHHO-00pa30oBaTeIbHad
cpera (mamee - DOMOC), Bxmouaromas B ce0sS SIeKTPOHHBIE HH(POPMAI[HOHHBIE PECYPCHI,
BJIEKTPOHHBEIE OOpaszoBarellbHBle pecypchl. DHMOC oOecrieynBaeT OCBOEHHE OOYYAIOIHMHCS
00pa30BaTEIbHAIX IIPOrPaMM B ITOJTHOM O00OBEME HE3aBHCHMO OT MeCTa HAXOXKIEHHS O0VUAFOIIIXCS.
OJIeKTpOHHBIE OHOIHOTEKH OOecCIIeYHBAIOT JOCTYII K ITIPO()eCCHOHAIBHBIM Oa3aM JTaHHBIX,
CIIPaBOYHBIM H ITOMCKOBBIM CHCTEMaM, a TaK’Ke HHBIM HH()OPMAaI[THOHHBIM PECYPCaM.

6.1 IIporpammHoe oOecnedense, npodeccHOHAIbHbIE 0a3bl JAHHBIX, HH(pOPMANMOHHbIE
CIIPABOYHBbIE CHCTEMbl, pecypcbl HH(PpOPMANHOHHO-TEJICEKOMMYHHKAIMOHHON  CETH
«IIHTEepHET», HEOOXOANMBbIE /ISl OCBOEHHS JHCIHILINHbI

1. IIporpammHoe oOecnedeHHe, HCHOJIb3yeMOe IIPH OCYIIECTBJIEHHH 00pa3oBaTe/IbHOIO
nmpomecca 1mo JUCIHILIHHE:

OrnepalHOHHAsI CHCTeMa ceMelcTBa Windows

ITaket OpenOffice

[Taker LibreOffice

Microsoft Office Standard 2016

NETOP Vision Classroom Management Software

OO6pasoparensHBIA 1opranx OI'BY « HMHUI] uMm. B. A. Anmaszosa» Munsapasa PoccHu
http://moodle.almazovcentre.ru/

CALB «HpOuc 64» - cucremMa aBTOMaTH3aIH OHOIMHOTEK. SIeKTPOHHEBIH Karanor APM «Uurarensy
H Web-HpOmuc

6.2. IIpodeccnonanbHble ©0a3bl JaHHBIX, HCIOOJIb3YeMbIe TIIPH  OCYIIECTBJIEHHH
0o0pa3oBaTe/IbHOro Mpoiecca no ANCHHILIHHE:

OneKTpoHHasa OuormoreyHasa cucremMa «MeguimHcekas oudimoreka «K MEDLIB . RU»
(www.medlib.ru)

DOIleKTpOHHAS MeqHIIHHCcKas OHOnnoreka « KoHcylnsTaHT Bpayay (www.rosmedlib.ru)

OBC «bykamn» (https://www.books-up.ru/)

OBC «lOpaitir» (https://urait.ru/)

OnexTpoHHas 6nomoreka [Ipodu-JInd « MeauimHcKkas THTepaTypa H3areabcTBa "CIieIyuT " »
(https://speclit.profy-lib.ru/)

BcemmpHas 6a3a JaHHBIX cTaTel B MeJHITHHCKHX KypHallax PubMed
https://www.ncbi.nlm.nith.gov/

Hayumas snekTpoHHad 6unonnoreka http://elibrary.ru/

6.3. Pecypcbl HHQOPMANHOHHO-T €JIEKOMMYHHKAIIMOHHOH ceTH «HTepHeT», HE00X0HMbIE
IJIS1 OCBOECHHN A JUCIHILIHHbI:

ITonckoBrle cucreMnl Yandex (http://www.yandex.1u/)

MyIBTHMeJHITHEIH CIIOBaph MepeBoda ciIoB oHiIaiH MymsTurpa (http://www. multitran. /)
YHuBepcurerckas HHpopMaluoHHas cucteMa POCCHA (https://uisrussia.msu.ru/)
[Tyonmuxkarmn BO3 Ha pycckom s3pike (https://www.who.int/ru/publications/i)
MexayHapoaHsie pykoBozcTBa 1o mequiHe (https://www.guidelines.gov/)

DepepanbHas 3IEKTPOHHAS MeAuLMHCKas1 ondmmoreka (DOMB) (http://www.femb.ru)
Bomb u ee neyeHne (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)
Pyccxiii MeTHITHHCKHI KypHalI (WWW.ITnj.Iu)

MumHCTEepCTBO 37IpaBooxpaHeHH s Poccuiickon @enepampm (www.rosminzdrav.ru)
KuodepJleHnHnka — 310 HayyHas 3leKTpoHHas Oubnnoreka (https://cyberleninka.ru)
Poccuiickas rocyaapcTBeHHas OHOHOT exka (Www.rsl.ru)
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6.4 IlepeueHb OCHOBHOH H [ONOJIHHTEILHOH Y4YeOHOH JIMTeparypbl, HeoOXoaumMoH 1A
O0CBOECHHSA JUCIIHILIHHBL:

OcHoBHas JiTEpaTYpAa:

1.

1.

[TuTonorusg u oOmasa rucronorud: arnac / B. B. banux, A. B. IIaBnoB, A. H. S1KoBckHii. -
Mockga: 'DOTAP-Memna, 2021. - Tekct: snexrponusIi // URL:

https://www.rosmedlib.ru/book/06-COS-2411.html
Buonorusa. T. 1.: yueOnuk: B 2 T. / mox pex. B. H. SpeirmHa. - MockBa: 'DOTAP-Menna,

2023. - Texct: anekTponHbi // URL:
https://www.rosmedlib.ru/book/ISBN9785970474945 .html

. buomorna. T. 2.: yueOHuk: B 2 T. / riog pex. B. H. SAprirmHa. - Mocksa: I'DOTAP-Menna,

2023. - Tekct: anekrponHbIi // URL:
https://www.rosmedlib.ru/book/ISBN9785970474952 .html
MonekymsapHas OHonorusd. crpecc-peakipi KineTku / E. H. [Iponmmma, M. H. IOpanesa, A.

A. Mockanes. - MockBa: U3narensctBo FOpaiiT, 2022. - Teker: sanexrpoHHbi // URL:
https://urait.ru/bcode/49364 1

. bmodm3uka: B3amMoOmelCTBHe KIeTKH H Tmond: Y4ueOHuk / Ilom pen. mpodeccopa H.B.

OrneBoil. - MockBa: OO0 «M3marenscTBo «MeaHIHHCKOe HH()OPMAIIHOHHOE areHTCTBOY,
2022. - Teker: anektponHsblit // URL: https://www.medlib.ru/library/library/books/44161

OcHoBbI OnoxunviH JleHnHIKepa. B 3 T. T. 1. OCHOBEI OHOXHMHH, CTPOeHHe H KaTanms / .
Henscon, M. Kokc; niep. ¢ anri. - 4-e usa. - Mocksa: JlaGoparopus sHanmit, 2020. - Tekcr:
anekTpoHHbIH // URL: https://www.rosmedlib.ru/book/ISBN978500101864 3.html

OcHoBbI OnoxumuH JleHnHmkepa. B 3 T. T. 2. BuosHepretnka uH MetabomisM / J[. HembcoH,
M. Kokc, mep. ¢ anrn. - 4-e us3n. - Mocksa: JlaGoparopusa sHanmi, 2020. - Tekcr:
snekTpoHHbIH // URL: https://www.rosmedlib.ru/book/ISBN9785001018650.html

OcHoBEI OnmoxymvuH JleHnHmkepa. B 3 1. T. 3. Iyt nepenaun nHpopMalmH / J[. HembcoH,
M. Kokc, mep. ¢ anrm. - 4-e us3g. - Mocksa: JlaGoparoprsa sHaHwmr, 2020. - Tekcr:
snekTpoHHEIH // URL: https://www.rosmedlib.ru/book/ISBN9785001018667.html

Brodmsiueckiie OCHOBHI XKHBBIX CHCTEM: yueOHOe mocobue A1 By30B / B. H. KagaHiies. -

Mocksa: U3gatenbcrBo IOpaiit, 2023. - TekeT: snekrpoHHEb // URL:
https://urait.ru/bcode/520194

J1 oIoJIHHT eJIbHAA JINT epaTypa:

1.

2.

Knetkn 1o JIpronny / JI. Kaccumepnc [m ap.] - Mocksa: JlaGoparopua 3HaHmii, 2018. -
Texcer: smextponnsiil // URL: https://www.rosmedlib.ru/book/ISBN9785001015871 .html

I'ennr 1mo JIeromny / JIxk. Kpebe, O. Tommutein, C. Knummarpuk - Mocksa: JlaGopaTopHd
sHaHii, 201 7. - Tekcr: anexkrpoHHbni // URL:
https://www.rosmedlib.ru/book/ISBN9785001015826.html

. Huromornsa. OyHKITHOHANIBbHAS YIbTPAacTPyKTypa KineTkH. Arinac / banmx B. B. - Mocksa:

['DOTAP-Memna, 2016. - Texct: snextpoHHsni // URL:
https://www.rosmedlib.ru/book/ISBN9785970438916.html
Euonorus: yue6unk / Y. M. Kosnora, M. H. Bonkos, A. I" Mycradgun. - MockBa: ' DOTAP-

Menmma, 2018. - Tekcr: snexrpoHHsni // URL:
https://www.rosmedlib.ru/book/ISBN9785970446560.html

. Memgmimrckasg OHonorud H oomas reHeTHka: yieOHuk / P. I'. 3asr, B. 5. ByrBumosckmii, B.

B. JlaernoB, M. B. PaukoBckag - Munck: Bemn. mk., 2017. - TekeT: snekrponHbIi // URL:
https://www.rosmedlib.ru/book/ISBN9789850628862.html
Buodmsnka: yueGHuk 1111 By30B / Ilox pex. B. I AprroxoBa - MockBa: AKaJeMHYeCKHI

[Tpoexrt, 2020. - Tekct: snexrponHsIi // URL:
https://www.rosmedlib.ru/book/ISBN9785829130275.html




7. Kparkui Kypc IIHTOIIOTHH (KIeTOYHOH OHojiorHH): YdeOHoe mocoOne / JI.I'. I'apcTykora,
C.JI. KyzuermoB. - MockBa: OOO «H3marenscTBO «MeIHIIHHCKOe HH(QOPMAIHOHHOE
areHTcTBO», 2019. - Tekct: snekrpoHHbni // URL:

https://www.medlib.ru/library/library/books/32246

7. MATEPUAJIbHO-TEXHHYECKOE OBECIIEYEHHE JUCIHHUIIJINHBI

Jlima ocymiecTBIeHHSI 00pa30BaTEIbHOIO ITpOIiecca IO AUCIIHIIINHE «IIeKTPO(PH3HOIOIH
KJIETKH: OT (PyHAaMeHTaJIbHOH OHOIOIHH K JHAarHO3y» ITPOrpaMMbl BEICIIErO 0O0pa30BaHHSI —
MarmcTparypa I10 HamnpaBlIeHHIO ITOATOTOBKH 06.04.01 buomormsa Llenrp AimasoBa pacriojaaraer
MaTePHAIIbHO-TEXHHYECKON  ©0a30H, COOTBETCTBVIOINEH JIEHCTBYIOIIMM  ITPOTHBOIIOKAPHBEIM
[[paBIIaM H HOpMaM H OOECIIEUHBAIOIIEH ITPOBEAEHHE BCEX BHIOB JIHCIMIUIMHAPHOH M
MEKIUCIFIUIMHAPHON  ITOATOTOBKHM, IIPAKTHYECKOM M HAyYHO-HCCIIEIOBATENIbCKOH  padoT
O0VYYAIOIIMXCS, TIPEIYCMOTPEHHBIX YUeOHOH JHCIIHILIIH OFH.

JIma 1poBeleHHS 3aHATHH II0 JUCIHIUIHHE  «OIEKTPO(QH3HOIOIHA  KIeTKH: OT
(yHIaMeHTaIbHOH OHOIOTHH K JHArHO3y» CIIEIHAIbHBIE ITOMEINEHHS HMEIOT MaTepHallbHO-
TeXHHYeCKOe H Y4eOHO-MeTOANYECKOE 00e CIIeUeHHE:

YyeOGHasg aygUTOpHS I TIPOBEAEHHS 3aHSATHIl JIEKIIHOHHOTO THIIAa — YKOMILJIEKTOBAHA
CIIeI[HaIN3HPOBAHHOH (YyueOHOH) MeOelnblo, HAa0OpPOM JeMOHCTPAI[HOHHOIO OOOpYAOBaHHSI H
yueOHO-HAITSIAHBIMH ~ ITOCOOMSMH, — OOECIIEUYMBAIOIMMH  TeMaTHYeCKHE  HIUIFOCTPAIHI,
COOTBETCTBYIOIIHE paboyHMM Y4eOHBIM ITPOrpaMMaM JHCIATIUIHH (MOIYIIEH).

YuyeOHasa ayIHTOPHS JJII ITPOBEIEHHS 3aHATHI CEMHHAPCKOI0 THITA (ITPaKTHYECKHE 3aHSTHS
H Bce (DOPMBI €r0 IPOBEJEHHSA) - YKOMIDIEKTOBAaHa CIIeI[HAIHM3HPOBAaHHOH (y4eOHOH) MeOelblo,
TEXHHYECKHMH CPeJICTBAMH O0YUYEeHH S, CITYKALI[HMH JIJIS ITpeIc TaRIIeHH I Y4eOHOH HH() OpMAI[HH.

Jlaboparopusa — ocHaleHHasa 1abopaTOpHEIM O0OPYAOBAHHEM, TEXHHYECKHMH CPEICTBAMH
0Oy4eHHS, CITYKaIllHMH JIJIS ITpeIcTaBIeHH S YIeOHOH HH(OPMAIIHH.

YyeOHasg ayqUTOPHS IS TPYIIIIOBBIX H HHIHBHIYaIbHBIX KOHCYIILTAI[HI - YKOMILJIEKTOBAaHA
CIIeI[HaIH3HPOBAHHOH (yueOHOH) MeOellblo, TeXHHYECKHMH CPeJcTBAMH OOYYEHHS, CITYKaIl[HMH
IS ITpeJcTaBIIeHHs y4eOHOH HH()OpMAaI[HH.

YuyeOHag ayauTOpHSA IS TEKYIIEr0o KOHTPOIS H IIPOMEKYTOYHOH aTTecTalMH -
VKOMIUIEKTOBAaHA CITEIHAIH3HPOBAaHHON (yueOHONH) MeOelnblo, TEXHHYECKHMH CpeACTBaMH
0OyUYeHHS, CITY KaIllHMH VIS IIPecTaRIeHH T Y4eOHOH HH()OPMAIIHH.

[IoMellleHHe IJIS CaMOCTOSTENBHOH paloThl — YKOMIUIEKTOBAHO CIIEI[HAIM3HPOBAHHON
(yueOHOI) MeOelbi0, OCHAII[eHO KOMITBIOTEPHOH TEXHHKOH ¢ BO3MOJKHOCTBIO ITOAKIFOUEHHT K CETH

"UHTepHeT" H 00ecIieueHO JOCTYIIOM B RIEKTPOHHYIO HH()OPMAI[HOHHO-00pa30BaTEIbHYIO CPELY
OPraHH3aI[HH.

8. KAJ/IPOBOE OBECIIEYEHHE JINCIHHUIT/IMHBI

CocTaB H KBalIM(HKAI[HI Hay4YHO-TIEJarOTHYeCKHX PpaOOTHHKOB, OOeCITeUHBAIOIINX
OCYIIECTBIEeHHE 00pa30BaTEIHLHOIO Mpollecca MO JUCIILIHHE «OINeKTPO(H3HOIOrHsI KIETKH: OT
(pyHIZaMeHTalIbHOH OHOJIOTHH K JHAarHo3y», CcOOTBeTcTByeT TpeboBanusM OI'OC BO -
MarmcTparypa I1o HarrpasjieHHIO IToAroroBKH 06.04.01 buosorus.

9. OCOBEHHOCTH OPIrAHHM3AIIMN ObYYEHHA 110 JUCHUMIIJIMHE JUJIA
NMHBAJIMJ1IOB 1 JIMII C Ol PAHUYEHHBIMH BO3MOKHOCTAMMH 3/10POBbBA

OCBOEHHE JHCIMIUIMHBL HHBAJHJAMH H JHI[AMH C OIPaHHYEHHBIMH BO3MOJKHOCT SIMH
340POBbS IIPH HEOOXOAHMOCTH OCYIIECTRIIACTCS KadeApoH Ha OCHOBE aJallTHPOBAaHHOH pabodei
IIpOrpaMMbI ¢ HCIIOIb30BAHHEM CITELHAIbHBIX METOLOB OOYUYEHHSI H JHJIAKTHYECKHX MaTepPHAJIOB,
COCTABIIECHHBIX € VYYEeTOM OCOOEHHOCTEH TICHXO(H3HUECKOTO Pa3sBHTHS, HHIHBHIYaIbHBIX
BO3MOJKHOCTEH H COCTOSHHS 37[0POBB I TaKHX 00y4Jaronpxcs (00y4aroIerocs).
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B 1emax ocBoeHHSA yueOHOH ITporpaMMbl JHCIHMIUIHHBEL «OIeKTPO(H3HOIOIHS KISTKH: OT
(pyHIZAMeHTaIbHOH OHOIIOTHH K JHAarHO3y» MHBaIHAAaMH H JIHI[AMH C OIpPaHHYeHHBIMH
BO3MOJKHOCTSIMH 3JJ0POBbS Kadeapa oOecIleYHBaeT:

1. 71 MHBAIMIOB H JIHI[ C OTPaHHYeHHBIMH BO3MOKHOCTSIMH 3I0POBBS 110 3PEHHIO:
¢ pasMeEIlleHHe B MecCTaX MJOCTYIMHBIX IS OOYYAIOIIMXCS, SBILTIOIIMXCS CIEIBIMH  HITH
CIaOOBHJISIIIMMH, B aJallTHPOBAaHHOH (PopMe CIIPaBOYHOH HH(pOpPMAIlHH © PacITHCAaHHH
YUEOHBIX 3aHSITHI,
¢ IIPHCYTCTBHE aCCHCTEHTA, OKa3bIBAIOIIET0 00YVUYAIOIEMYCS HEOOXOMHMYIO ITOMOIIIE,
® BBINTYCK albTE€PHAaTHBHBIX (POPMATOB MeTOZHYECKHX MAaTEpPHAIOB (KPVITHBIH IIPH(T HIH
ayIHo(albl),
IUUI HHBAIIHOB H JIHI[ C OTpaHHYeHHBEIMH BO3MOKHOCTSIMH 30POBBS IO CIIYXY:
Ha [IeKaIHMH 3BYKOBBIMH CPeICTBAMH BOCITPOH3BeAcHI e HH(OPMAIIHH,
3. IS HHBAIHAOB M JIMI[ C OrPAaHHYEHHBIMH BO3MOKHOCTSMH 3JI0POBBS, HMEIOIIHX
HaPYIIEHHS OIIOPHO-ABUTATEIILHOIO armrapara:
¢ BO3MOJKHOCTh OeCHpelsIrCTBEHHOr0 JJOCTyIIa OOVYAIOIMXCS B YueOHBIE ITOMEIEHHS,

TyalleTHble KOMHAThI H APYTrHe IOMeIeHHS Kadeaphl, a Takke ITpeObIBaHHE B YKa3aHHBIX

TTOMEIIEHHSIX.

OOpazoBaHHe OOYYAIOIIMXCS C OrPAaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBBS MOKET OBITH
OPraHH30BaHO KaK COBMECTHO C JAPYTHMH OOYYAIOIIMMHCS, TaK H B OTAEIBHBIX I'PYINIaxX HIH B
OTJIEIbHBIX OpraHH3aL[HX.

[IpH oCcBOEHHH ITpOrpaMMBbl JHCIIHITIIHHEL OOYUYAIOIIHMCS ¢ OTPaHHYEHHBIMH BO3MOKHOCT SIMI
3I0POBbS IIPEAOCTABISIOTCS OeCIUIaTHO CIlel[HalIbHble YUYeOHHMKH H YueOHBIe ITOCOOHS, HHas
yuyeOHas IHTepaTypa H CHel[HalbHble TEXHHYECKHE CPEICTB OOVUYeHHS KOIIIEKTHBHOIO H
HHIHBHIYaJIbHOI'O TIOIIb30BAHISL a TaKKe YCIIYTH CYPIOIIEPERBOJUHKOB 151
TH(PIIOCYPAOIIEPEBOTYHKOB.

14
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OIHEHOYHLIE CPEJACTBA
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IHACIIOPT
O EHOYHLIX CPEJICTB

Mo JUCHHILIHHE <<3JIEKTP_O OHU3HOJIOI'NA KJIETKH:
OT DYHIAMEHTAJIbHOHN BUOJIOI'HH K IMAT’HO3Y)»

B pe3yJibTaTe ocBOEHHS JUCIHILTHHBI 00 YIAIOIMHCH JOJIZKeH 00J1a1aTh CJIeAYIOIIMHA
koMmereHmusavu: YK-1, OIIK-2, IIK-6.

Onucanne nmokasartejied " KPHTECPHCEB OIICHHBAHN A EﬂMﬂETEHHHﬁ B IIpoIeEcCce H3Y'ICHHHA

M CIMILIHHbI
IHokaszaTe I JOCT HiKeHHS 3AJAHHOT 0 YPOBHS OCB OeHHS
KOMIIETeHIIHH H KPHT éPHH OLeHHB AHHSA Pe3YJIbT AT 0B
KoMnereHIHA Huaugarop = EHSEENEN - - LR
Haya b HBIH ba3oBbIi IIpoaBHHYTHIR CpeacTBa
«Y 1OBJIETBOPHTEID «XOpOoIIO» «OTIHYHO
HO»
VK-1 CriocobeH VEK-1.1 3HaAET: 3HAET: 3HaET: J111A TEKYLIETO
OCY IIECTBIIATE AHanH3HpY €T TEOPETHYECKHE OTEYEC TBEHHYIO H COBp EMEHHOE KoHTposa: KB
KPHTHYECKHI poOIEMHY 10 OCHOBBI OHOJIOTHH 3apy 0 eKHY 10 COCTOAHHE Js
aHAaJIH3 CHTY al[HIO Ha HOHHBIX KaHAJIOB Hay YHY 10 HayKH B TP OM €KY TOYHOH
PO OIEMHBIX OCHOBE JIHTEPATYPY I10 obJacTH aTrecTaLH: KB
CHTyal[Hi1 Ha CHCTEMHOI'O OHOJIOHH HOHHBIX OHOJIOTHH
OCHOBE CHCTEMHOTO | IMOAXO7a, KaHaJIOB HOHHBIX
rofixorna, BLIABJIASA €€ KaHaJIOB
BbIpabaThIBaTh COCTABJIAIOIIHE H | YMeeT: VYMEeT: H3BJIEKATh YMEET: J1A TeEKyero
CTPATETHIO CBA3H MEKY H3BJIEKATh H aHaJIH3HPOBaTh (dopmyHpoBaTh | KoHTpoa: KB
IEHC TBHI HHMH HH(pOPMALTHIO H3 HH(OPMALTHIO H3 HayuHbIe HOeH, | Jlmd
yueOHOH H Hay4HOoH | yueOHoH H Hay4yHOH | ripejnaraTh TP OM €KY TO UHOH
JIHTEPATYPBI H JIHTEPATY LI, IyTH H MeTOZbI | aTrecTaipH: KB
(hopMYyJIHp OBaTh [10JIb30BATHCA pea3aLHH
Hay YHbIE HJIEH HEKOTOPhIMH 3THX HIIEH C
HHTEPHET [IPHBJIEYEHHE
pecypcamMH H (pHmocopcKHX H
BbIOHp aTh METO/IbI MH]p OBO33pPEHYE
PEIIEHHA HaYYHbIX | CKHX 3HAHHIT
3a7ad
OIIK-2 CriocobeH OIIK-2.1 3HaET: 3HAET: HEKOTOPEIE 3HaET: J171A TEKYLIETO
TBOPYECKH IIprmeHseT OCHOBBI COBpP EMEHHbBIE [I0X0IbI H KoHTpomsa: KB AV
HCII0JIb30BaTh B (pyHAaMeHTalIbHbI | HCII0JIb3 OBAHHA 3JIEKTP O(PH3HOIOTH | TEXHHYECKHE pazgena 1 (2)
rpodec CHOHAIBHOH | € H IpHKIagHbIE COBpP EMEHHBIX YECKHE METObI TpeOboBaHHA T s
IEATETRHOCTH 3HAHHA B cepe 3JIEKTP O(PH3HOJIOTH COBpP EMEHHBIX ITp OM €KY TOYHOH
3HAHHA rpogecCHOHAIbH | Y€CKHX METOJIOB sneKkTpodH3Hoa | aTrecTaLHH: KB
()yH7IaMeHTaIbHbIX | O JI€ATEIbHOCTH OTHYECKHX
H [TIPHKIaHbIX IUTA TIOCTAHOBKH H METOJIOB
pasJienos peleHHA HOBBIX YMeeT: VYMEeeT: HaX0qHTh YMEET: J1a TeKyuero
IHCLIMTUTHH 3a7a4 [TIPHM €EHATD OITTHM aJIbHBIH [IPHM EHATD KoHTpoA: KB AY
(Momyner), TEOPETHUECKHE IIOAX0q HIIH METOZT | KOMILIEKCHO pagena 1 (2)
OTIp ENEIIAFOIHX (pyHIaMeHTalIbHbIE | PEIIEHHA pa3IHYHbBIE J A
HarpaBJIeHHOCTh 3HAHHA MMPH BbIOOpE | IMOCTaBIEHHOH T1O/IX0/IbI H ITp OM €KY TOYHOH
[IPOIP aMM 3JIEKTP OPH3HOMOrH | 3a7aqH METOBI JIIA aTrecTaLiH: KB
MarHcTpaTypbl YECKOro METOa peleHHA
IUTA P eI EHHA KOHK] €ETHOH
KOHK] €THOH 3ajauH 3a7jaqyH
OIIK-2.3 3HaET: 3HAET: OCHOBHBIE 3HaET: J171A TEKYILIETO
CriocobeH OCHOBHBIE [TPHEMBI | TTPHEMBI H METOJIbI OCHOBHBIE KoHTpoa: KB
(popMyTHPOBATh H METOJIBI (hOpMY JTHP OBaHHA [pHEMBI H J s
3aKJIFOUEHHA H (hopMY JTHP OBAHHA 3AKJIIOUYEHHH H METO/IbI ITp OM €KY TOYHOH
BBIBOJIBI T10 3AKJIIOUEHHI H BLIBOJIOB I10 JIOTHYECKH aTrecTaLiH: KB
pe3yIbTaTaM BbIBOJIOB I10 pe3yabTaTaMm BEPHOTO H
aHaJIH3a pe3ylbTaTaM aHaJIH3a ap r'yMEHTHp OBa
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JIUTEP ATYPHbBIX
IJaHHBbIX H

paccyeTHO-
TEOPETHYECKHX
paboT B
H30paHHOH
obmacTH
OHOJIOTHH

aHaIIH3a
JHTEPATYPHbBIX
TaHHbIX

JHTEPaTYPHBIX
AHHbIX,
cOOCTBEHHBIX
SKCTIepHMEH TAJIbHBI
X H pac4eTHO-
TeOPEeTHYECKHX
paboT

HHOI'O
(popMYyIHp OBaH
HA 3aKJ1H04 eHHI
H BbIBOJIOB ITO
pe3yIbTaTaM
aHaJIH3a
JHTEPATYPHBIX
AHHBIX,
coOCTBEHHBIX
SKCTIEPHMEHTA
bHBIX H
pacyeTHO-
TEOPETHUYECKHX
padoT

YMeeT:
[IPENCTABHTD
T10JTY YEHHBIE
pPEe3yIbTaThI

YMeeT:
[IPENCTABHTD
10Ty YEHHBIE
pPE3yIbTaTHhI,
[IOATBEPIHTh HX
IIOCTOBEPHOCTh C
TTOMOIIBIO
CTATHC THYE CKHX
METOJIOB

YMeeT:
MpeACcTaBHTD
IOy YEHHBIE
pe3yIbTaThl B
BHJIE
CTEHIOBOTO
co00IIeHHA HIH
YCTHOTO
moKJIana,
MOATBEP JHUTh HX
TOCTOBEPHOCTD
¢ TTOMOIIbIO
CTATHC THYE CKHX
METOJIOB

J111A TEKYLIETO
KoHTpoA: KB

JL 115

TP OM €KY TO UHOH
aTrecTaLHH: KB

ITK-6 CriocobeH
BLIOHPATH
aJleKBaTHbIE
METOIbI p el eHHA H
OCY I[ECTBJIATh
HCCJIETOBaHHA ¢
HCII0JIb30BaHHEM
COBpP €MEHHBIX
TEXHOJIOTHYECKHX
pemeHHI

ITK-6.1
BridHpaert
sabop aTOpHBIH
METO]T B
COOTBETCTBHE C
LIEJIbIO H
3a71avaMH
HCCJIE/TOBAHHA

3HaET:
TEOPETHYECKHE
OCHOBBI METO/]OB
HccIeqoBaHHA
3NEKTPHYECKHX
JBJIEHHI B KIIETKE

3HAET: pasJHYHLIE
METO/IBI
HCCJIENOBaHHA
3NEKTPHYECKHX
ABIIEHHH B KIIETKE

3HaET:

METO/bI
HCCJIEN0BaHHA
ANIEKTPHUECKHX
ABIIEHHH B
KJIETKE H
3JIEKTP OpH3HOI
OTrHYECKOE
000opyI0BaHHE,
HCIIOJIB3YEMOE
pH
perHcTpaLHH
ANIEKTPHUECKHX
ABJIEHHI

J171A TEKYLIETO
KoHTpomsa: KB AV
pazgena 1 (1,3.4),
pasmena 2
(1,2,3.4)

JL11s1

I1p OM €KY TOYHOH
aTrecTaLHH: KB

YMeeT:
BbIOpaThb METO]
HCCJIEOBaHHA B
COOTBETCTBHH C
I1oc TaBJIEHHOH
3amaueH

VYMeeT: BbIOpaTh H
[IPHM EHHTh METO]]
HCCJIEOBaHHA B
COOTBETCTBHH C
[10C TaBJIEHHOH
3amaueH

YMeeT:

BbIOpaTh H
MMPHM €HHTh
METO/]
HCCIIEN0BaHHA B
COOTBETCTBHH C
I10C TABJIEHHOH
3aaded H
HCII0JIb3 OBATh
3IEKTP OpH3HOI
OTrHYECKOe
o0opyIoBaHHE
TpPeJICTaBHTD
IOy YEHHbIE
pe3yIbTaThI,
MOATBEP IHTh HX
OOCTOBEPHOCTD
C TIOMOIIIbIO
CTATHC THYECKHX
METO/JOB

J111A TEKYLIETO
KoHTpomsa: KB AV
pazgena 1 (1,3.4),
pasmena 2
(1,2,3.4)

JL 115

I1p OM €KY TOYHOH
aTrecTaLHH: KB

I[TK-6.2 CriocobeH

3HaeT;

3HaeT. OCHOBHBIE

3HaeT;

J111A TEKYLIETO
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BbITIOJHATD
mabop aTopHbIE
HCCIIEq0BaHHA ¢
HCI10JIb30BaHHEM
COBpP EMEHHOMH
armiap aTy pbl

TEOPETHUYECKHE MpHeMbI padoThl HA | OCHOBHBIE KoHTpomd: KB AV
OCHOBBI padOThI HA | COBPEMEHHOM rnpHeMblI padoTel | pasgena 1 (1,3.4),
COBpP EMEHHOM 3JIEKTP 0(pH3HOJIOTH | Ha paszena 2
3JIEKTP OPH3HONOTH | YEeCKOM COBP EMEHHOM (1,2,3.4)
1€ CKOM o0opyI0BaHHH anexTpodsHon | Jna
00opya0BaHHH OTHYECKOM [P OM €KY TOYHOIH

obopyzoBaHHH, | aTrecTaLiHH: KB

BO3MOKHOCTH

ITPHM EHEHH A

COBP EMEHHOT0

[MPOTP AMMHOTO

oOecrieueHHA H

rpoQeccHOHAb

HbIX 0a3

OAHHBIX [J1A

pelleHHs 3a1ad
VMEET: VMEET: VMEET: J111A TEKYLIETO
HCI10JIB3 0BaTh HCII0JIB3 0BaTh HCII0JIB3 0BaTh KoHTpoA: KB AY
3JIEKTP OPH3HONIOTH | COBp EMEHHOE COBp EMEHHOE pazgena 1 (1,3.4),
YeCKOE o0opyaoBaHHE H obopyaoBaHHe, | pasfena 2
o0opyioBaHHE COBP EMEHHOE COBp EMEHHOE (1,2,3.4)

[MPOTpP aMMHOE [POTrpP aMMHOE Jns
obecreyeHHE oOecriedeHHE H | ITP OMEKYTOYHOH

rnpodeccHoHanb | aTrecTaiH: KB

HbI€ Oa3bl

OaHHBIX 71

PCHICHHA 3ada™

OpI‘ﬂHHSﬂHHH TERYIIICT0 KOHT POJIA

N
n/m

HanuMeHOBaHHe TeMBbI (Pa3gesia)
JHCIHILTHHBI

KoJ KoHTp oTHPY eMOH
KOMIIeT eHI{HH
(HJIH ee HHAHKATOpPA)

HanMeHOBAHHE
OL[EHOYHOI'O CPeJCTBA

1 Paspen 1. O6mHe nmpHHLIAIIBI 0HO (PH3HKH HOHHBIX KaHaJI0B

YK-1.1, OIIK-2.1, OIIK-2.3,
IIK-6.1, ITK-6.2

KB, AY

3

Pasnen 2. CTpyKTypHO-(pYHKILIHOHAIBHOE MHOr000p a3He
HOHHBIX KaHaJIOB

YK-1.1, OIIK-2.1, OIIK-2.3,
IIK-6.1, IIK-6.2

KB, AY

KB — xonmponstsie 6onpocst, AY —aneopunimst yMeHL

(DﬂpMﬂ IMPOMERYT OYHOH aTTeCTallHH MO0 JHCIHHIIJIHHE — 32a'9eT
JTanbI IPOBECIACHHHA ITPOMEARYT OYHOM ATTeCTALlNH :

3T ATI By 3aqaHus One HOYHbIE HuaHKATOPBI [pOBeP AeMbIX
MAT ePHAJILI KOMIeTe HITHH
] coBeceoBAHHE KB VK-1.1, OIIK-2.1, OTIK-2.3,
A ITK-6.1, TTK-6.2

KB — xonmponsHsie 60Npocsl

CobecemoBaHHE IIPOBOAUTCA 110 OUIeTaM, KaKIbIH OIIIET COAEPIKHUT 2 KOHTPOIBHEIX BOITpoca. Bpems
Ha IOATr0TOBKY 30 MHH

KpHTEpHH OLICHHBAHMA 3aJaHHHA HpﬂMEH’I}'Tﬂ‘IHﬂﬁ ATTECTALINN.

Bujg zaganua

«He 3auTeHO»

«3aUTeHO»

cobecenoBaHHe

MarHcTpaHT He crioco0eH IIpHMeHATh 3HaHHA
OHO(pH3HYeCKOoI METOJOIOrHH NI pellleHHA
(pyHOaMeHTaIbHBIX ITp oheccHOHANBHBIX 3aJ1al;
He cr1ocodeH K adCcTp aKkTHOMY MbIIIIEHHIO,

MarHcTpaHT crioco0eH IMPHMeHATh 3HAHHA
OHo(pH3HYecKOH METOOI0IHH JIIA pelleHHA
(pyHIaMeHTaNbHBIX MMpodec cCHOHAIBHBIX 3a7]a Y,
He cr1iocodeH K adcTpaKTHOMY MbIIIIEHHIO,
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aHaIH3y, CHHTE3Y BCEX IOy YeHHbIX
TEOPETHYECKHX 3HAHHI, HE CTT0c00EH TBOPYECKH
HCII0JIh30BaTh B HAY YHOH H ITPOH3 BOJICTBEHHO-
TEXHOJIOTHYECKOI NeATENbHOC TH 3HAHHA
(pyHOaMEHTAIBHbIX H ITPHKIIAHbIX Pas3/ellioB
IUCLIHIUTHH Kyp ca;, He Crioco0eH OCYIeCTBIIATD
MPOEKTHPOBAHHE H KOHTPOJIb OHO PH3HYE CKHX
ITPOLIECCOB

aHAJIH3y, CHHTE3Y BCEX MOy YEHHbBIX

TEOp €THYECKHX 3HAHHIT, He cIr1oc00eH
TBOPYECKH HCII0JIb30BaTh B HAYYHOH H

ITp OH3 BOJIC TBEHHO-TEXHOJIO0THUYECKOI

IO eATeIbHOC TH 3HaHHA (Y HIaMeHTaIbHbIX H
MPHKJIAJIHBIX P a37€10B JHCLIHILTHH Kypca,;
crioco0eH OCYI[eC TBIIATh TP OEKTHPOBaHHE H
KOHTPOJIb OHO(H3HYECKHX I OLIEC COB

OHNEHOYHLBIE MATEPHAJIBI JIJIA TEKYHIEI O KOHTPOJIA

KDHTpﬂ.ﬂbeIE BOIIPOCHI

Ne KB

KoHTpOJBHELIN BONPOC

IIpoBepaeMebie
HHIHKATOPBI
KOMIIeTeHII HH

(OOBACHHTL IIPHHIMMIIEI OPTaHH3allHH AaKTHBHOTO H IIACCHBHOTO TPAHCIIOPTA 4Yepes
KITeTOUHYI0 MeMOpaHY.

|IDTaJIOH OTBETA!

MMACCHBHBII TPAHCIIOPT — TPAHCMEMOPAHHBIN TIIEPEHOC BEINECTB II0 TIPaTHEHTY)
KOHLIEHTPAL[MiI — BO3MOKEH HECKOIBKHMH cIiocobamu: IpocTad AHPPY3ILL O0CMOC,
oOneryeHHasd MHGGY3HA (VUACTBYIOT TpaHCMeMOpaHHbBIe OelIKH — HOHHBIE KaHAIIbI).
KaHamooOpazyronge Oenxkn (OPMHPYHOT TpPpaHCMeMOpaHHBIE THAPO(PIUILHBIE KaHAIEFI,
yepe3 KOTOPble MOIEKYIEl PACTBOPEHHEIX Bellle CTB COOTBETCTBYIOIIHX Pa3MepPOB H 3apAxal
MOLYT ITPOXOIHTE ITyTeM oOneryeHHOH muddy3mn. IlyreM oOmerdeHHON mH(QY3HIT
IOCYILECTBIAETCA TaKKe TPAHCIIOPT CTEPOHAHEIX TOPMOHOB, pAfda KHPOPACTBOPHMBIX
BHTAMIHOB.

AXKTHBHEII TpaHCIIOPT — AT @-3aBHCHMEIH IIPOIECC IIEPEHOCA BEIECTE IIPOTHE I'PaJTHEHTa
KOHILIEHTPALIIT ¢ YJacTHeM TpaHCMeMOpPaHHEIX OelIKOB. BBIZIENAI0T IIEPBHYHO H BTOPHUHO)|
AKTHBHBOI TpaHCIIOPT. J[Id IIEpBHYHO AKTHBHOTO TPAHCIIOPTA 3SHEPrHA H3BIEKAETCH
HETIOCPE ACTBEHHO IIPH paciuelvieHHH AT® WM HeKOTOPHIX JPYTHX coequHeHIn. OTHHIM
M3 HaHOolee PacIpPOCTPAHEHHBIX IIEPBHUHO-AKTHBHBIM TPAHCIIOPT SABIAETCA HATPHIL-
KaTHeBBIH Hacoc. [IpH IepBHUHO-aKTHBHOM TPAHCIIOPTE HCTOYHHKOM SHEPTHH BEICTYIIAET|
Molekyira AT@® H Iporecc IepeHoca BelecTBa uepe3 MeMOpaHy COIIPOBOXKTAETCA ee
THAPOIH30M. BTOPHUHO AaKTHBHBII TPAHCIIOPT OOeclieyHBaeTCSd BTOPHUHOH 3HEpPrHeil,
HAKOIUIEHHON B ()OopMe Pa3HOCTH KOHI[EHTpAIliili IMOOOUHBIX BEIECTB, MOIEKYI IJIH
HOHOB, IO 00e CTOPOHBI KIETOUHOII MeMOpaHbI, CO3IAaHHOH IIEPBOHAYAIBHO ITEPBHUHO
AKTHBHBIM TPAHCITOPTOM.

ITK-6.2

Ne KB

KoHTpoabHEI BONpPOC

IIpoBepaeMbie
KOMIETeH I[HH

(OO0BACHHUTS ITPHHINILI PAOOTE H IIPHBECTH IIPHMEPHI HOHHBIX HACOCOB.

IDTaloH OTBeTA:

IIPHMEPOM HOHHOI'O HAcOoca CIyXkaT HaTpHil-kammepad ATdasza, mpoTroHHas AT daza,
KanpliHeBasd AT®a3a. Harpmii-kanneBad ATdaza paborTaeT II0 IIPHHIOIY aHTHIIOPTA,
MIPONYCKad 2 HOHA KAMHA B KIEeTKY, BEOTYCKad 3 HOHA HATPHA H3 KIETKH

VK-1 (VK-1.1)

Ne KB

KoHTpoJLHBIN BONPOC

IIpoBepaeMbie
KOMIIeTeHII HH

|(OOBACHUTS ITPHHIMIILI PAOOTHI H IIPHBECTH IIPHMEPHI OEIIKOB TPAHCIIOPTEPOB.
ISTATOH OTBETA:

OemKaMI-TpaHCIIOPTEPaMH  SABJIAOTCA ~ HHTeTpalbHBle  OEIKH  IDIasMaleMM,
VUACTBYIOIIHE B TPAHCIIOPTE CaxapoB, aMHHOKHCIOT H JAp. MeTalomHTOB. K HHM
MOKHO OTHECTH, B UACTHOCTH, HOHHBIE KaHAIbI — HaAI[PHMEpP HOHHBIE KaHAIbI
cymepcemMeiictea TRP (transient receptor potential).

ITK-6 (IIK-6.1)
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Ne KB

KOoHTpOJLHEBIH BONPOC

IIpoBepsaeMbIe
KOMIIeTeHII HH

(OO0BACHHTSD IIPHHINIILI CTPYKTYPHO-()YHKIHOHAIBHOI OpraHi3aliii HOHHBIX KaHAIOB
"JTATOH OTBETA:

[1OHHEBIE KaHAIEI KIETKH ITPeICTaRIAT co00il TpaHcMeMOpaHHble OelIKOBEIE
ICTPYKTYPEI ¢ MOTEKYIIAPHEIMH CHCTeMAMH OTKPBRITHS, 3aKPHITHA, CEIEKTHBHOCTH,
HHAKTHBALIH H PErYILALIH.

OIIK-2 (OIIK-2.1)

Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsieMble
KOMIIETEH I[HH

|O OBSICHHTH MeXaHH3M HOHHOII celIeKTHBHOCTH KaHaIOB.

STaNoH OTBETA:

[0 CeTeKTHBHOCTH pa3IHUYAOT HaTpHeBEIe (Na-), Kamiersie (K-), kampIpeBse (Ca-),
xmopHeie (Cl-) kaHansl. CeIeKTHBHOCTh KAHAIOB OIIPeJieNAeTCA pa3Me paMiH
ICEIIEKTHBHOI'O (PIUIhTPA H IIOPHI KaHAa, pa3MepaMH HOHA H €TI0 THAPATHOH 0001 0UKH,
3apAA0OM HOHA, a TAKAKe 3apA0M BHYTPEeHHeI ITOBePXHOCTH KaHala.

VK-1 (YK-1.1)

Ne KB

KOHTPOJLHEBIA BONPOC

IIpoBepsaeMbIe
KOMIEeTeHI[HH

|06’I:HCHII'I‘I: MEXAaHH3MbBI aKTHEAITHIL H HHAKTHEAITHH HOHHBIX KaHAIIOE.

DTAIOH OTBETA:

Mojlei HHAKTHBAIFH HOHHBIX KAHAIOB: 1) «IIApHK-HA-Iellouke» (OBICTpad]
HHAKTHBAIHA), 2) «MOIeKVILIPHBOI MOCTHE? (MeJIeHHAA HHAKTHBALIL).

BricTpad HHAKTHBAI[HA MHOTHX KaHaloB  oOecIleurBaeTcd  3aKyIIOpPHBAaHHEM
BHYTPEHHETO0 VCThI KaHalla BHYTPHEKIETOUHOH aAMIHOKHCIOTHON IleTiei (MOelhb
WMSI4a Ha Ilellouke»). MejleHHad HHAKTHBAI[MA KaHala IIPOHCXOMHT 3a CUET
ITPOIECCOB, IIPOTHBOIIOIOAKHBIX IIPOIeccaM, 00eCIIeUHBIIHM ero OTKPBITHE, T.€. 34 CUET
M3MeHeHI KOH(OpMaIiH KaHAIbHOro Oelka.

MexaHH3MBI aKTHRAI[HH: 1) H3MeHeHHe TpaHCMeMOpPaHHOrO ITOTeHI[Hana (IIOTeHI[Hal-
VIIpaBIlieMble HOHHBIE KaHANEl), 2) B3aHMOJEHCTBHEe C JHraHgoM (JIHTaH]I-

yIIpaBlideMble KaHalbl), 3) MexXaHHYeCKIIl CTHMYI (MeXaHOUyBCTBHTEIbHBIE HOHHEIE
KAHAIIEI )

VK-1 (VK-1.1)

Ne KB

KOHTPOJBLHEBIA BONPOC

IIpoBepsaeMEbIe
KOMIIEeTeH I[HH

|(OOBACHHTE MeXaHH3M (POPMHPOBAHI T MEMOPAHHOIO ITOTEHIHATA ITOKOS.

TATOH OTBETA:

MeMOpaHHBLT IOTEHIMHAT ITOKOS (popMIpyeTCsS 3a CUeT IpajieHTa HOHOB (HATPHA,
Kalid, XIopa) II0 Pa3Hel€ CTOPOHEI OT MeMOpaHel. 3TOT TIpagHeHT HOHOB
MOJIIepAIBaeTC I paboToi HOHHBIX KaHAIOB H HACOCOB.

VK-1 (VK-1.1)

Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsaeMEbIe
KOMIETeHI[HH

\(OOBACHUTE YpaBHeHHe HepHcTa.

IDTaloH OTBeTA:

YparHeHHe HepHCTA OIMMCEIBAET MATeMATHUE CKYEO MOJETh YCIOBHOH KIETKH, C TOUKH
3pEeHH TPAHCIIOPTa OFHOrO THIIAa HOHOB. IIoKa3kIBaeT 3HAUeHHE TPaHCMEMOPAHHOTO
PABHOBECHOT'O IIOTEHIHATA, IIPH KOTOPOM HAIIPABIEHH I BXOJA H BEIXO/IA HOHOB
[VPaBHOBEIIHBAOT JIPYT JAPYTa

VK-1 (VK-1.1)




IIpoBepaeMbIe

Ne KB KoHTpoabHELIN BONPOC
KOMIIeTeHIIHH
(OOBACHHTE ypaBHeHHe | onMaHa- Xo/LKKHHa-KarIa.
DTATOH OTBETA:
9 YpaBHeHHEe | 01MaHa- XOKKHHA-Kari[a mo3B0ngeT BEICUHTATE 3HAUEHHE YK-1 (YK-1.1)
TpaHCMeMOPaHHOro 10T eHIHANA ITOKO LA KIeTKH HCXOAA H3 3HAUEHH I KOHI[eHTP Al
HOHOB 110 00€ CTOPOHEI MeMOPAHEI KIIe TKH.
Ne KB KoHTpoJabLHEIN BONPOC Hposepsiemele
KOMIIeTeHIIHH
|(OOBACHHTE OCHOBHBIE ITPHHITHITEI MOJEH XOIKKIHA-X aKCIIH.
TATOH OTBETA:
I2TO MareMaTHYe CKasg MO, OITHCHIBAFOIAA TEHEPAIHIO H PACIIPOCTPaHEHHE
10 TTOTEHI[HAIOB JIEHCTBIA B HelipoHax. Mopens Orliia pa3padoraHa AmaHom JImoimom VK-1 (VK-1.1)
XOMKKHHOM H DHAPI XaKcIH B 1952 rogy ad oI caHu g eKTPHYE CKHX
MEXAHI3MOB, KOTOpPEIe OOYCIIOBIIHMBAIOT TEHEPAIIEO H IIEPeJady HEPBHOIO CHTHAIA B
THTAHTCKOM aKCOHe KalbMapa. 3a 3TO aBTOPHI MOJIEIH IToIyuIiiTH HoGemeBCKyro
TIPEMIE0 B 0OIIacTH (PH3HOIOTHH H MeHIIMHEL B 1963 TOTY.
Ne KB KoHTpoabHELIN BONPOC lposepsiemble
KOMIIeTeHIIHH
UTO Takoe BOPOTHRII TOK H KaK €TI0 3apeTrHCTPHPOBRATE.
I2TAIOH OTBeTA:
AKTHBAI[HA HAaTPHEROI H KATHEROI ITPOBOIIMOCTE ITPH eI OIAPH AL JOIKHA OBITE
1 (CB3aHA CO CMEIEHHEM 3apsa/ia BHYTPH KIIETKH. OTH CMEIeHH I Ha3bIBal0TCA YK-1 (YK-1.1)
BOPOTHBIMH TOKAMI. BOPOTHEIH TOK - H3MEHEHHE 3apAJIa 3T€MEHTOR KIe TOUHOH '
MeMOPAHEL, CBI3aHHOE C OTKPBITHEM IIH 3aKPEITHEM KaHaIoB. OJIIH H3 BO3MOKHEIX
(CIIOCOOOB 3aICH BOPOTHOTO TOKA COCTOHT B CIIOAKEHHH TOKOB, IIPOI3BOHMEIX
(CKaUKaMH ITOTEHI[HATA OFHAKOBOH BeTHUHHEL H ITPOTHEOIION O KHOH ITOIAPHOCTH.
Ne KB KoHTpOJLHEIA BONPOC Hposepsiembie
KOMIIeTeHI[HH
|OImcars HOHHBIE TOKH ITOTEHIHANTA TEHC TBHA HEHPOHA.
"JTATOH OTBETA:
B mmoTeHIHane AeficTRHA HellpoHa BRIJEAI0OT TPH (Pa3kl, B KaK O aKTHBHEI Pa3HbIE
I OIIK-2 (OIK-2.1)
- (paza JeIOIAPH3AI[HI : AKTHBHEI [IOTe HI[HAJ-VIIPARIAeMbIe HaTpHeBEIe KaHAIIEI
- (haza peroLAPH3AIHI: AKTHBHEI ITOTEHIHAI-YIIPABIIeMbIe Kallie Bble KaHAIbI
- (pa3a THIIE PIIOI APH3IAIHI: aKTHBHEI ITOTEHI[HAI-YIIPARIIAeMbIe KaTHEeRbIE KaHAIEI H
XIIOPHBIE KAHATEI.
Ne KB KoHTpOJLHEIA BONPOC HpoBepsenbie
KOMIIeTeHI[HH
|OImcars HOHHBIE TOKH ITOTEHITHANTA TeHCTBHA KapHOMHOITHTA.
"STAIOH OTBETA:
[ToTeHIHAN AeiflCTRI THIIHYHOIO KapJHOMHOLIHTA COCTOHT H3 CIIeIYIOIIHX (ha3:
- (pa3a JEeNOIAPH3aIHI . AKTHBAI[HA ITOTEHI[H A -YIIPARIAEMBIX HATPHEBEIX KAaHAIIOB YK-1(YK-1.1),
13 | ¢da3za HauampHOI OBICTPOI PeNONApH3ANMN. aKTHBAIA IIOTeHIHal-yipaBideMelx| OIIK-2 (OIIK-2.1,
KalTHEeBBIX KaHATIOB OIIK-2.3)

- (paza 1wmaro (MemIeHHAd PEIOILIPH3AINA): AKTHBAI[A IIOTeHIHAI-YIIPaBIIeMbIX
KallHeBBIX KAHAIOB H aKTHBAIIA ITOTEHIHAI-YIIPaBIIIeMBbIX KaIbI[HEBbIX KAaHATOB
- (¢aza KOHeUHOH OBICTPOH PeIOoIAPH3AIH: AKTHBAIIHSA IIOTEHI[HAI-YIIPaBIIeMBIX




KAIHEBBIX KdHAIOB, HHAKTHBAII ITOTCHIHAI-YIIPDABIACMBLX KAJIbITHEBBIX KAHAIIOB.

Ne KB KoHTpoJabHEIN BONPOC Hposepsiembie
KOMIIETEHI[HH
\Ormcars HOHHBIE TOKH, JIEJKAIIHe B OCHOBE I'€HEPAIHH ITIeHCMEKe PHBIX ITOTE HITHATIOB.
IDTAIOH OTBETA:
MeaneHHad HACTOMIUECKAT OEIOIAPH3AII PA3BHBAETCA H3-3a AKTHBHOCTH KAaHAJIOB YK-1(YK-1.1),

14 HCN, - akTHBHpyeMble TIHIIepPIIOIpH3aIlHell IHKIOHYKIeOTH/I-3aBHCHMBIe KaHamel OIIK-2 (OITK-2.2.,
[Iocle 3TOro aKTHBHPYIOTCSA HH3KOIIOPOTr'OBEIE ITOTEHITHAN -3aBHCHMEIE Ca2+ KaHalkl T- OIIK-2.3),
THIIA, 3areM C Oolee BEICOKHM IoporoM Ca2+ kaHamel L-tmmra. Tak passuBaercd] — IIK-6 (IIK-6.2)
TMOTEHIHAT MeiiCTBHA IeficMeKepHOil KIeTKH. da3a pelmonApH3aluH 00eCIIeUHBAETC
aKTHBAIlHEH ITOTeHIMAN-YIIPaBIIIeMbIX KATHEBEIX KAaHAIOB.

Ne KB KoHTpPOJLHEIA BONIPOC lposepsiemble
KOMIIETEeH I[HH
\(OOBACHHTH MEXAaHH3M PacIIPOCTPaHEeHH IIOTEHIHANA TeHCTBH L.
IDTaIOH OTBeTA:

15 PacrpocTpaHeHHe TTOTeHI[HANIA IeHCTBHA 110 IIOBe PXHOCTH HEPBHOI KIETKH OCHOBAHO OIIK-2 (OIIK-2.2),
Ha TOM, UTO JOKAIbHOe oOpallfeHHe MeMOPaHHOTO IIOTeHI[HATa CTHMYIHPYET ITK-6 (ITK-6.1, ITIK-6.2)
|OTKPEIBAHHE COCETHIX TIOTEHI[HAN-YIIPABTAEMEIX HOHHEIX KAHAIIOB, B PE3YIIETATE UETO
BO30YKIEHHE PACIIPOCTPAHIeTCA B BH/IE JEMONIPH3AIHOMHON BOMHEI HAa BCIO KIETKY.

Ne KB KoHTpOJLHEIA BONPOC Hposepsiembre
KOMIIETEHI[HH
\(OOBACHHTS ITPHHITHIIEI METO/A JIOKAILHOM (PHKCAINIH IIOTEHI[HATIA.
IDTaloH OTBeTA:
MeToJ TOKAIbHOM (PHKCAIH IToTeHIHana (patch-clamp) ocHOBaH Ha B3aHMOCBI3H
MEAKIY CIUIOH TOKA, HallpsUKeHHEM H COIIPOTHBIEHHEM (3aKoH Oma). OTa MeTOIHKA
JAET BO3MOKHOCTE 3KCIIE pPHMEHTATOPY KOHT POTHPOBATE PA3HOCTH ITOTEHI[HATIOB Me K Iy
|-:TDpDHaMI MeMOpaHEI, a TAKKe ITOMEIATh €€ B CPEIY € OIpeaelEHHBIM XHMITUe CKHM

16 ICOCTABOM. B 3THX XOPOIIIO KOHTPOIHPYEMEIX YCIOBHAX M3MEPAIOT HOHHEIE TOKH, OIIK-2 (OIIK-2.2),
ITPOXOIAIIe Yepe3 MeMOpaHy, UTO, B KOHEUHOM HTOr'e, II03BOILIeT JeIaTh BEIBOIEI O ITK-6 (IIK-6.1, ITIK-6.2)
TOM, KaK HOHHBIE KAHAIEI PearHPyIoT Ha MEKTPHUE CKOe H XHMITUE CKOE BO3IEHCTRBHE.

MeTo IT03B0NAeT HAOMI0AATh IIOBeAeHHE H XHMITUECKHE IIPeBPAIeHIA €I HHIHbIX
MOJIEKYII, B3aHMOJEHCTBYIOIIHX ¢ MeMOpaHoil. Pa3paboTaHbl SKCIIEPHMEHTAIb HbIE
IIPOTOKOMNEL, ITO3BONAFOIIHE H3MEPATh XapaKTePHCTHKH HOHHBIX KAHAIOR OIITHMA b HEIM
oopazoM. Hemerxie mnccnegorared OpBHH Heep i BepT CakmaH, pa3paboTaBIlie 3Ty
METOIHKY, ImonyurmH HoOeneBcKkyro mpemmro B 1991 roxy.

Ne KB KoHTpoJabHEIN BONPOC Hposepsiemrie

KOMIIETEeH I[HH
(Ormcars KOH(QHT ypalHH METOA JIOKATBHOMN (PHKCAI[HH IIOTEHIHAIA.
IDTAIOH OTBETA:
BEIIEIA0T 4 KOHQHT yPaI[HH:
1 — Kongmrypara Cell-attached — mo3Bonger permcTpHpoBaTh paboTy OMIHOYHBIX
HOHHBIX KaHATOB. /[aHHAad KOH(HIypaIHA II03BOIAeT padoTaTh B YCIOBHAX, HaHOOIee
17 (OIM3KHX K (PH3HOTOrHYEe CKIM. OIIK-2 (OIIK-2.3),

2 — Koudurypamua Inside-out — IM03BOIAeT PErHCTPHPOBATh PabOTy OMIHOYHBIX
HOHHBIX KAHAIIOB ITPH OTPHEIBE ()parMeHTa IDTa3MaleMMBI ITHTOINIA3MBI OT KIeTKH. [1pH
HCIIONb30BAHHH TAKOI MOH(HKAINH ITHIIETKY 3aIlOJHAIT PACTBOPOM, HMHTHPYEOIIIM
BHEKIIETOUHYEO Cpejly, TOTJa KaKk OMBIBAFOIIHIT PACTBOP JIeNAr0T OIMH3KHM II0 COCTABY K
[UTOIIa3Me. [IpH 3TOM, MeHSI COCTaB OMBIBAIOILETO PacTBOpa, MOKHO H3y4arhk, Kak

TAKHE HIMCHCHIA B ITHTOIUIASME BIIMATOT Ha TOK HHTCPECYIOIIHX HAC KAaHAJIOE. Taxasa

ITK -6 (TIK-6.2)




KOH(PHTYpalid I03BOIAET HOCTATOUHO TOUHO XapaKTepH30BaTh KaHAIBI, HCIIOJH 3V
ono¢m3mueckne ypapHeHnd HepHcra H ['oms aMaHa-XoaxKIHa-Karra.

3 — Koudguryparmsa Whole-cell — mmo3BondeT perHCTpHPOBaTh HHTETPAILHEIE TOKH CO
BCEH IIOBEPXHOCTH KIETOYHOH MeMOpaHbl. C TOUKH 3pEeHHdI H3Y4YeHHI TOKOB Uepe3
KaHAIBI, ITPEHMYIIECTBO 3TOI0 METOJAa COCTOHT B TOM, YTO 3HeCh OKAa3bIBAIOTCS
(COXpPaHeHBI KIIETOUHbIE CTPYKTYPHI H PETYIATOPHBIE MEXaHH3MEI.

4 — KoHdurypammua Outside-out — II03BONAET PETHCTPHPOBATh PaldOTy OIHHOUHBIX
HOHHBIX KAaHAJIOB, COXPaHAd BHYTPHKIETOUHbIE PETYIATOPHEIE MeXaAHH3MBL.

Ne KB

IIpoBepaeMbIe

KoHTpoabHELIN BONPOC
KOMIIETEH I[HH

18

|Ormcars MOTEHIHANI-3aBHCHMOCTS AKTHBAI[HH H HHAKTHBAI[MH HOHHBIX KaHATIOB.
TATOH OTBETA:

[[oTeHI[HAT-3aBHCHMOCTS aKTHBAI[HH H HHAKTHBAIIH HOHHBIX KaHAIIOB, HAI[PHMeD,
MTOTEeHI[HAI-yIIPaBIIeMbIX HOHHBIX KQHAJIOB, CBA3aHa C TPaHCMeMOpPaHHBEIM CeIMeHTOM
4 («CeHCOP HallPsSKEHH D)) - 3TOT CETMEeHT COJEPKHT ITONOKHTEIbHO-3apsSKeHHBIE
(OCTAaTKH aMHHOKIICIIOT, H CIIOCOOeH MeHSATh CBOK TOIIOIOIHE0 B MeMOpaHe B
3aBHCHMOCTH OT 3HaUeHHA TPaHCMeMOPAHHOrO IIOTeHI[HAaIa, TeM CaMbIM MeHAAd
KOH(OopMaIro Oelka, YTO IIPHBOMHT MO0 a aKTHBAIIH, THOO HHAKTHBAI[NH KaHAala.

OIIK-2 (OIIK-2.3)

Ne KB

IIpoBepaeMbIe

KoHTpoabHEIN BONPOC
KOMIIETEH I[HH
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|O1mcars HOHHBIE KaHAIEL EeKTPHUYECKOH MEKKIIETOUHONH CHIHAH3aI[HH.

"JTATOH OTBETA:

1 OHHBEIMI KaHATaMH, O0€CIIEUNBAFOIIIMI 3IeKT PHUYE CKYE0 MEKKIETOUHYEO

(CHTHAIH 3aI[HE0, ABILTFOTCSA KOHHEKCOHEI — II[ETEeBEIE AMEKTPHUE CKHE KOHTAKTEI JIBYX
KIETOK (HelfpOoHOB ). KOHHEKCOH COCTOHT HX ITie CTH OeIKOBBIX CYOhe IIHIII-
KOHHEKCHHOB, BCTPOEHHEIX B MeMOpaHy. BEICTYIIaroIasd BHEKIIe TOUHAL YacTh CIIoco0Ha
(CBST3BIBATE CA B MEKKIE TOUHOM IIPOCTPAHCTBE ¢ KOHHEKCOHOM COCeJHeH KIeTKH TakK,
UTO 00pa3yeTcd HeIIPEePRIBHELT KaHAT, COEIHHAOIIIIT BHYTPEHHEE IIPOCTPAHCTBO JBYX
KIeTOK. B pe3ylbTare Mex Iy KIeTKaMH o0pa3yeTca BOTHAL IIopa JHaMeTPOM 2 HM,
ITPOITYCKAIOIIAA FIOHBI H MEIIKHE MOIEKYIIEI MOJIEKYILIDHOH MaccoH 1o 1.5 k/la.

OIIK-2 (OIIK-2.3)

Ne KB

IIpoBepaeMbIe

KOoHTPOJLHEIN BONPOC
KOMIETeH I[HH

20

|OIHC ATk TOIIOJIOTHIO H XAPaKTCPHCTHEH TOKOB ITOTCHITHAI-3aBHCHMOI'O HATPHEBROTO
KaHaI4.

|2TalIOH OTBETA:

'TOIIOTOr HA TIOTEHIH ANT-3aBHCHMOT0 HAaTPHEBOrO KaHAIAa: KaHAII COCTOHT H3
ropoodpasyrolieil ambda-cyOoseIHHIIEL H BCIIOMOT aTelIbHEIX OeTa-cyobeauumIl (GeTal-
0etad ). Anbda-cyOreIHHHIA ARIAE TCA IIOMHIIEIITHIHOMN I[EIIBF0, COCTOAIIEI H3
yeThIpex ToMeHOB (D 1-D4), xax aplil H3 KOTOPEIX COCTOHT H3 6 TpaHCMeOpaHHbIX

icerMeHTOB (S1-S6). I[TeTna mexay S5-S6 cerMeHTaMH Kax{Oro H3 YeTHIPEX TIOMEHOB
Y4acTBYeT B 00pa30BaHHH IIOPEI.

XHPEII{TEPIICTI]I{II TOKOB IIOTEHITHAI-3aBHCHMBIX HOHHEBIX KaHAIIOB. OOIBIIHMHCTBO

KAaHAJIOB HMEIOT OBICTPYI0 KHHETHKY. I pOBOMIMOCTE OIHHOUYHOIO KaHAlla Majla H He
rpeBeOraeT 10 mCM. biiokarop — TeTPOTOTOKCHH.

OIIK-2 (OIIK-2.3)

Ne KB

IIpoBepsaeMbIe
KOMIIEeTeH I{HH

KoHTpOJLHEIA BONPOC

21

|OT[[ICEII‘I: TOITOIIOTHRD H XAdPAKTEPHCTHEH TOKOE JITHTCIITHAIBRHOI'O HATPHEEOI'O KaHAIIA.

IDTAIOH OTBETA: OIIK-2 (OIIK-2.3)
(TOIIOTIOr HA STHT eJIHAb HOrO HATPHEBOT'O KaHala — KaHal IPeIcTapIAeT coOoit




reTepoTpHMeP, 00pa30oBaH TpeMA CyOseHHHIaMH (ankda, OeTa, raMMa) B
cootHoIeHrH 1:1:1. Kaxmas cy0se IHHHI[A COCTOHT H3 IBYX TPpaHCMeMOpPaHHBIX
(CETMEHTOR H OOIBINIONH BHEKIETOUHOI TIETITH MeK Ty HIIMIL.

X apaKTePHC THKH TOKOB 3IHTEIHATHOIO HAaTPHEBOro KaHamna: IIpopommvocts ENaC
1A HOHOB Nat+ IIpH KOHI[eHTpariax Na+ =100 H KOMHATHOH TeMIIepaType COCTaBIIeT
MIPHMEPHO 4-5 MHKOCHMEHC, TOKH OIIOKHPYIOTCS JHYPETHKOM aMILUIOPHIOM B

ICyOMIK POMOTIEKYILAPHOH KOHIIE HTPAL[HH .

Ne KB

KOoHTPOJLHEIA BONPOC

IIpoBepsaeMbIe
KOMIIeTeH IIHH
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|O10Ccars TOIIOJIOTHEO H XAPAaKTCPHCTHEH TOKOB ITIOTCHITHAI-3aBHCHMbBIX KAJIHEBBIX
KAHATIOB.

| DTaJIOH OTBETA!

Tommomorus: 4 mopooOpa3yroIe anrkda-cyoseHHIIIEI 00pa3yioT TeTpamep. Kaxmas
(CyOBeTHHII[A COJIe P/KHT TPaHCMeMOpaHHbIe CerMeHTH S 1-S6, S4 — ceHcop
HAIIPA/KEHN, TIETIL Me&K Ty S5-S6 yJacTBYeT B 00pa30BaHHH IIOPHL. ECTh
PeryIATOPHEIe OeTa CyOBhe IHHHIEL.

XHPEII{TEPIICTIH{H TOKOE: 3acPAEAHHAA aKTHEAITHA ITPH JEIIOIIAPH3AITHH. HI—]TIIﬁIITDP —
TETpﬂHTIIJIMDI—H[ﬁ.

OIIK-2 (OIIK-2.3)

Ne KB

KoHTpoabHEIN BONPOC

IIpoBepaeMbIe
KOMIEeTeH IHH

|O1cark TOIIOJIOTHEO H XAPAKTEPHCTHEI TOKOB KAJIHEELRIX KdHAJIOB EHYTPEHHET O
BEOTPAMIICHELA.

[2Tal0H OTBETA:

(eHOMEH BHYTPEHHETO BERIIIPAMIEHHA KaHAIOB Kir ABIAeTCA Pe3yIhbTaToM
(OIIOKHPOBAHIA KaHATA SHIOT€HHBIMH ITOTHAMIHAMH, HAa3bIBaéMBIMH CIIEPMHHAMH, a
TaK ke HOHAMH MATHHA, KOTOPBIE 3aKPEIBAIOT IIOPY KAHAIA IIPH ITOTOKHTETFHEIX
TTOTEHIHANAX, B Pe3YIILTAaTe UeTO BEIXOIAIIIIT TOK YMEHBIIIAeTCA. 3Ta IIOTe HIH AN -
3aBHCHMAA OIOKHPOBKA IO aMHHAMI IIPHBOJUT K TOMY, YTO KaHAT ITPOITYCKAeT
TOIIBKO BXOAAIIHE TOKH. OCHOBHOMH PONbI0 KaHAIoB Kir ABI4eTCI BOCCTAHOBIIEHIE
MEMOPAHHOTO IOTEHIHATA IIOKO ITPH THITEPITOIAPH3AIHH 3a CUET IIPOBEIEHHA CI1adoro
TOKA KallHI BHYTPh KIIETKH.

KaHai, KOTOPBIH "BREITIPAMIIETCSI BOBHYTPE ', - 3TO KaHAT, KOTOPEIH IIPOITYCKaeT TOK
(TIOMOAMTEMbHBIT 3apA[T) JIeTye BO BHYTPEHHEM HaIlPaBIeHHH (B KIETKY), YeM BO
BHEIITHEM HAITPaBRIeHHH (H3 KIeTKH). CUHTAeTCA, YTO 3TOT TOK MOKET HI'PaTh BAKHYIO
POTH B PETYIAIHI AKTHBHOCTH HEIIPOHOB, ITIOMOTasd CTaOHIIH3HPOBATh MeMOPAHHBLIT
TIOTEHIH A TIOKOSI KIETKH.

Tommomorus: Kir kaHaIeI 00pa3yIOTCA H3 TOMOTET paMEPHBIX MeMOPaHHBIX OeTKOB
icemericTe Kirl-7. Kaxmgas 13 yeTRIpeX HIEHTHUYHBIX OeIIKOBBIX CYOBEIIHIIL COCTOHT H3
IBYX TpaHC-MeMOpPaHHBIX cerMeHTOR M 1-M2

X apaKTepHCTHKA TOKOB: Kir KaHabI 3aKPhIBAIOTC A IIPH JTETIOJLIPH 3AIMHI, 3aMe LT

PEIOIIPH3aI[IE0 MeMOpaHEI H IIOMOTas IoAAep/KHBaTh Oomee MmTebHbOT I1]]
KapTHOMHOITHTOB.

OIIK-2 (OIIK-2.3)

Ne KB

KoHTpoabHELIN BONPOC

IIpoBepaeMbIe
KOMIETeH I[HH

|OIHC ATk TOIIOJIOTHIO H XAPAKTEPHCTHEH TOKOE HOHHBIX KAHAIIOE C JIBYMA IIOPOBEIMI
[OME HAMI.

DTATOH OTBETA:

JIBYITOpPOBBIE KaTHeBhIe KaHATHI, HIIH KaHAIBI YTEUKH IIpeJHa3HAaUeHEI 11 IIOCTOSIHHOTO
BEIXOJIA HOHOB K+ H3 KIeTKH, T. €. IIO T'PaJHeHTy KOHI[eHTpaIliH, HEe3aBHCHMO OT
MeMOPAHHOTO IIOTeHIHana, OT KOHI[eHTpallHH HOHOB Ca2+ B cpefile H B KieTke. Ho

HHTEHCHBHOCTE 3TOTI'0 BBIXOJAINErO IIOTOKA HOHOB K+ MOKeT H3MEHATHCA — J]]IﬁD]

OIIK-2 (OIIK-2.3)




3HAYHTEIBHO BO3pACTaTh 110 CPABHEHHIO C (J)OHOBBIM YPOBHEM, THOO CHHKATHCA ITOUTH
\TO HYIIEBBIX 3HAUEHII. XapaKTep 3THX H3MEHEHHIT MOKET 3aBHCETh OT TaKHX (paKTOpPOB
KaK HanpskeHHe Kmciaopoma (p02), crTemeHs THIIOKCHH, pH 1murozoms, pH
BHEKIIETOUHON CpejIbl, CTEIIeHh MEXaHIYeCKOrO BO3AEHCTBHA HA KIETKY (pacTsoKeHHe
IIH CKaTHe), TeMIleparypa cpedpl, BO3IMeHCTBHE XHMIUECKHX BEIeCTB, B TOM YHCIE
BO3JIEIICTBYIOIIIX HAa PEILENTOPHI, accouHHpoBaHHble ¢ G-OenmxoM. braromapsa pabore
9THX KAaHATOB KIeTKA COXPaHdeT ONTHMAIBHELII YPOBEHL HOHOB K+ B I[HTO301IE, UTO
o0e cIieunBaeT eil KH3He CTIOCOOHOCTE H 3()()eKTHBRHOE (PYHKIFHOHIPOBAHHE.

Tomomormsa: CeMeiicTRo IBVIIOPOBEIX KanmeBhIXx KaHaloB (TWIK, TREK/TRAAK,
TASK, TALK, THIK, TRESK) mnpeacTaBIeHO ONHOH HIH JBYMA CYObeIHHHIAMII.
Kaxgad cyosemuumia K2P-kaHana mpecTaBigeT coOoil ambda-cImpans ¢ YeTHIPhMA
TpaHCMeMOpaHHBIMH cerMeHTaMH (TM). Mexay IepBeEIM H BTOPEIM CeTrMeHTaMH
HAXOMUTCA TepBad IeTind (Primerid), a MexIy TPeThbHM H UeTBEPTHIM CerMeHTAMH —
prOpad IeTid (P2-mmeTnsd). OOpa3Ho 3TO MOKHO IpeacTaBHTh KaKk TM1-P1-TM2-TM3-
P2-TM4. 5TH age P-TieTiH U ecTh IMopooOpa3yiolie YUacTKH KaHala, B CBA3H C UeM
KaHall ¥ IIONYUHI Ha3BaHIe IBYIOpPOBOro KaHama. Kaxkgad P-TeTnd COCTOHT H3 JIBYX
[moMeHOB. Takoe cTpoeHHe cxeMaTHueCKH 0003HauaroT Kak 4 TM/2P wm 2P/4S. N- u C-
KOHI[EI Y BCEX JIBYIIOPOBEIX KaHATOB ABIAIOTCA IHTOILIAsMaTHUeCcKHMH. MmeHHO C-
KOHEI[ HI'PaeT HCKIFOUHTEIBHO BAXKHYIO POIh B H3MEHEHIH ITPOBOJHMOCTH KAaHAIIA 1O
BIIHAHHEM MHOTHX (JAKTOPOB, TaK KaK COAEPKHT MOTHBE aMHHOKHICIOTHBIX OCTATKOB,
SBISIOIIHECA CBOEOOPA3HBIMH BHYTPHOEIKOBEIMH CTPYKTYpaMH («PEIEIITOPaMID) ),
VIIABIHBAOIIIMH H3MeHeHHe pH, p02, MeXaHH4ecKOro HaTSKEHId, TeMIIeParyprl H
HHEIE BO3IEHICTBHA.

[Ipn QopMupoBaHHH KaHala anbda-cyObeIHHIOIEI MOTYT IIMepPH30BaThCda, 00pa3yid
TOMOIHMED, T. €. B 3TOM CIIyyae KaHal COCTOHT H3 8 TpaHCMeMOPAHHBIX JTOMEHOB H 4
TTOPOOOPA3VIOIIHX YUYACTKOB, KOTOPHIE HAXOMATCA B OOINEM «IIyuke». Yepe3 3TOT
VYACTOK H HIET BBRIXOIAILMIT H3 KIETKH IIOTOK HOHOB Kamd. HeKoToprle H30(OPMEI
00pa3yIoT TreTePOIMEPHI, KOTOPhIE 00eCIIeYHBAaOT pasHOoOpa3He B CBOHCTBAX KaHAIA,
HAITPHMEP, B acTPOIHTAX MO3Ta BCTPEUAIOTCA TaKHe TeTepOoNHMEpHEIE KaHalbl Kak
TWIK1-TREK1, xoTophle ITO3BONSIOT IIPOITYCKATh OONBIIIE MOIEKVIEL, HaITpHMED,
MoNeKyIhl TiryTaMata. THIK 2 crmocobeH coemmArsesa ¢ THIK 1, oOpa3ysa reTepomMep,
TASK1 cmocobeH coemmHsaTecss ¢ TASK3, oOpasya rerepomimep TASKI1/TASKS3,
oOmamarolii PAIOM HHBIX CBOHCTB, YeM HCXOMHBIe MOHOMephl. TWIK1 MoOKeT
B3amMoAeiicTBoBark ¢ TASK]1 m TASK3. B ImemoM retepogHMepH3alHI — 3TO
HSKOHOMIYECKH 3()peKTHBHOE CPEeICTBO, IO3BONAFOINEE KIeTKe IIPHOOpPEeTarh HOBBIE
(pYHKIIHH, TeHepHPYI HOBBIE KaHABI ¢ KOHKPE THRIMH ITPaBIIIaMH H ITOBEeHHEM.
XapakTepHCTHKA TOKOB: 2P-KaHamrl He HMEIT JaTulkKa HaIpPSKEeHHdI W He
(OIIOKHPYROTCSA MeMOpPaHHBIM IIOTeHIHATIOM. B KaHamaxX yTeykH HeT aKTHBAI[HOHHBIX H
HHAKTHBAIIHOHHBEIX BOPOT. 1A HX (PYHKITHOHHPOBAHIA HeOOXOIHMO HAIHUYHE BHYTPH
KIeTKH HOHOB Mg2+. IIpH CHMMETPHUHON KOHIIEHTPAI[HH HOHOB KalHd C O0eHX
ICTOPOH MeMOPpaHEHI (T. €. IIPH KOHIEHTPAIMH HOHOB K+ B cpefie H B KIIeTKe, paBHOiH 140
MM) K2P-ToK IeMOHCTpHpPYeT THHEIHVIO 3aBHCHMOCTE OT IIOTEHI[HaTa, T. €. CHIA
KATHEBOT0 TOKA, HIYIIETO Uepe3 3TH KaHAIbl, MEHAETCA IMPOIOPIHOHAILHO H3MEHEHHTO
MEMOPAHHOTO ITOTEHIHANa. IIpH (QH3HOMOTHYECKHX YCIOBHAX, T. €. IIPH BBICOKOIN
KOHIIEHTPAIlHI HOHOB K+ BHYTPH KIETKH H HH3KOI KOHIIEHTPAI[HH HOHOB K+ CHapyXH
K2P-kaHal IIpoBOMHT Oollee 3HAUMTENbHBIN TOK M3 KIETKH, YeM BHYTPh KIETKH, T. €.
HaOMro/1aeTcA IOTOK HOHOB K+, HampaRleHHBOI B OONBINEH CTEIIEHH HApPyKV, UeM
BHYTPh KIETKH, T. €. BRIXOJAIIIT TOK, KOTOPBII THIIEPIIONAPH3YeT MeMOpaHy.
[TpOBOAUMOCTSH KAHAIOB 3aBHCHT OT MHOTHX (JAKTOPOB, B TOM UMHCIIE OT HAIIPSKEHI L,
0T CTeIleHH THIIOKCHH, OT BeJIYMHBI pH BHYTPHKIETOUYHOH H (IUIH) BHEKIETOUHOIN
(Cpepl, OT TeMIlepaTyPhl CPedbl, OT CTEIlEHH MeXaHHye CKOro HaIlpsLKeHHI Ha MeMOpaHy,
0T HaAIH4YHA B CpPeJle AaroOHHCTOB PEILENTOPOB, ACCOIHHPOBAHHBIX ¢ (G-Oeixom
(cepoTOHHHA, HOpagpeHamHHa, aneTHixommHa, [AMK, Bemectea P, riyramara,
THPEOTPOITHOTO TOPMOHA H [PYTHX TOPMOHOB), OT HAIIHUHA HEKOTOPBIX NeTYUHX H
MECTHEIX AHECTETHKOB H QHTHIEIPECCAHTOB, OT HAMHUHI HEHACBIIEHHEIX KHPHBIX
KICIIOT, @ TAKAK€e OT TAK Ha3bIBAaeMBIX BCIIOMOTATeIbHBIX OEIKOB, KOTOPHIE OITPEIE 0T
TAPreTHHT KaHANOB, T. €. HX JIOKATH3AI[HIO BHYTPH KIETKH H HA ITOBEPXHOCTHOH




MeMOpaHe. XapakTep 3THX 3aBHCHMOCTEIl BO MHOIOM OIIpeflelIfeTCs TeM, K KaKOMY
MOJICEMEIICTBY OTHOCHTCA KOHKpeTHBIH K2P-kanan. OpgHaxko B m0OOM  cIyuae
TTOBBIIIEHIE aKTHBHOCTH K2P-KaHaloOB IPHBOMHUT K THIIEPITONAPH3AIHH, a CHHKEHIE
(OmoxmpoBaHie, HHTHOHPOBAHHE KAaHAIIOB) — K JIEIIOIPI3allIH.

Ne KB

KoHTpPOJLHEIA BONIPOC

IIpoBepsieMble
KOMIIETEH I[HH

|O1mcars TOIIOMOTHEO H XapaKTePHCTHKH TOKOB ITOTEHI[HAT-3aBHCHMBIX KalIbIHEBBIX
KAHAIIOB.

|2TaIIOH OTBETA:

B HacTosIee BpeMa OOHapyKEHEl PA3IHYHBIE TIOATIIILI IIOTEHIHAT -3aBH CHMBIX
Ca2txkananoB: L, N, P/Q, RuT.

Tomonmormusa: Ca-KaHaIbl COCTOAT H3 5 cyOseauHII: anbdal -, amsda2-, 6era-, raMmMa-,
\membTa-. anbda- H JeabTa- CYOheJHHHII CBI3aHbI THCYIb (PHITHEIMH MOCTHKAMH H
ABIIAFOTC A €THHBIM KOMIUIEKCOM. I103TOMY B HEPBHOH CHCTEME MIIEKOIHT AFOIIHX
\pyHxIHOHHpYIOIH Ca-KaHall o0pa3yioT 3 OoT/AelbHbIe CYOhe QIHIOEI — abdal,

aalnk ga2-nensTa, Oeta. Anbdal -cyOremiHmIa popMIpyeT IIOPY KaHana — o0pa3z0oBaHa
10 AHAJIOTHH C ITOTEHIHAI-3aBHCHMBIMH HATPHEBBIMH KaHATaMH — IO HIIEII TH/THASL
1[eIlb COAEPANT YeThIpe AoMeHa (D 1-D4), xamapnl 13 KOTOPBIX COCTOHT H3 I CTH
TpaHCMeMOPAaHHBIX CeTMeHTOB (S1-S6, S4 — ceHcop HapaKeHIA).

X apakTepHCTHKA TOKOB: [IpH Jie Mo apH3aiiii MeMOpPaHbI KallbI[HEBbIE KaHAIB
(OTKPEIBAROTCS ITOJOOHO MOTEHI[HAN-3aBHCHMBIM HATPHEBEIM KaHAIaM, HO OHH He TaK
IOBICT PO HHAKTHBHPYIOTCA H OOBIYHO OCTAKTCA OTKPHITEIMH B TEUEHIE BCETO ITepHOAA
\meroIIpH3aii. Tak KaK KaJdbIHeBHIX KaHATOB MEHBIIE, UeM JAPYTHX HOHHBIX KaHAJIOB,
a TaK’Ke II0OTOMY, UTO BHEIIHHE H BHYTPHKIETOUHEIe KOHI[EHTPAIlIH HOHOB KalbI[Hd
IOTHOCHTEIBHO HEBEIHKH, TOK, ITPOTEKAFOIIII Yepe3 KalbI[HEBbIE KAHATBI, OOBIYHO MAT

IO CPABHEHHIO C TOKAMI, ITPOXOOATIHMH HEPE3 MHOT'OYHCICHHBIE IIOTCHITHAIL-
3dBHCHMBIC KATTHEELIE H HATPHCELIC KAHAIIEIL.

OIIK-2 (OIIK-2.3)

Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsaeMEbIe
KOMIEeTeH I[HH
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|O1mcars CTPYKTYPY H (PYHKIIH PHAHOMHHOBOTO H HHOZHTOITPH(OCHATHOTO
PELIEIITOPOR.

I2TalOH OTBETA:

PHaHOMIHOBELT H HHO3HTONTPH(OCHATHEOT PENEIITOPEI — JIHT AH-YIIPABIAEMEIE
KalbI[HEBBIE KAHAIEI, PACIIONOKEHHBIE HA BHYTPHKIETOUHEIX MeMOpaHax.

ICTpyKTypa: SBIAHOTCA TOMOTeTPpaMepaMH, Kakaad cyObeIHHHI[A COCTONT H3 IIeCTH
TpaHCMeMOPaHHEIX CeIMEHTOB.

'(I)}’I-]I{I_HIIIZ IIOCIHE CBA3H C JIHI aH JOM (HRTIIBHTDPDM) o0ecIIeUyHBAaroOT BRIXOO HOHOB

KaJIIBITHA H3 BHYTPHEIIETOUHOI'O KaJIFITHEBOI'O JOEIIO B ITHTOIIIIA3MY. HI‘I)HIUT BaAHYH)
POJIL ITPH MBIIIEYHOM COKPAIIC HIHI.

OIIK-2 (OIIK-2.3)

Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsaeMbIe
KOMIETeH I[HH
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Ormcars CTPYKTYPY H ()YHKIIHH KaJIb I -IPOHII[aeMBIX He CeJIeKTHBHBRIX KaTHOHHBIX
KaHAJIOB.

[DTAaI0H OTBETA:

ICTpyKTypa KaHainoB cymnepcemMeiictea TRP: mopoobpa3syrornad cyoseIHIIA COCTONT H3
16 TpaHCMeMOPaHHBIX CETMEHTOR (S1-S6). PeryilATOpPHEIX CyOhe JIHHI[ HET. BRIAEIAI0T
icemeiictBa: TRPA, TRPC, TRPV, TRPP, TRPM, TRPML

|(OYHKIHMH KAaHATOB: TEPMOPEIEIIII, IIPOITYCKAaHHe HOHOB KanbI[Hd H HAaTpHA. TRP
KAHAIBI ABIIAHOTCA YHHKAIbHBIMH IT0 CBOEH CIIOCOOHOCTH aKTHBHPOBATHCA HE3ABHCHMO
(0T meronapr3aniuu MeMOpansl. Hamprmep, TRPC6 ABILTIOTCA CTPYKTYPHOIT
KOMITOHEHTOI II[e1eBOI AHa()parMel.

ITK-6 (IIK-6.1)




Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsaeMbIe
KOMIEeTeH I[HH
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Ormcars CTPYKTYPY H (PYHKIHH XJIOPHTHEIX KAHAIIOB.

DTaIOH OTBETA:

(Ctpykrypa: Kanamsl BKrrouaroT oT 10 mo 12 TpaHcMeMOpaHHBEIX CETMEHTOB,
|00Opa3yIoIIHX B KIETOUHOI MeMOPaHEe €THHCTBEHHYIO ITOPY. AKTHBAI[HI KAHATOB MOKET
TIPOHCXOOUTE ITOJ AefICTBHEM ITOTEHIHANA, KATBI[HI, PA3THUHEIX BHEKIETOUHEBIX
THTAaHI0B W pH

(OYHKIMH: XITOPHIHBIE KaHAIBI HIPAT BAKHYI0 POIb B YCTAHOBIEHHH MEMOPAHHOTO
MTOTEHI[HANA ITOKOA H ITOAAe PAKAHII HOPMATbHOro 00séMa KIeTKH. Kak ITpaBIuio, 3TH

KaHAJIbI CIIOCOOHEI IIEPEHOCHTE He TOIBKO HOHEI Xopa Cl—, Hon HCO3—, I-, SCN—u
NO3—.

OIIK-2 (OIIK-2.1),
ITK-6 (ITK-6.1)

Ne KB

KoHTpPOJLHEIA BONIPOC

IIpoBepsieMble
KOMIIETEH I[HH
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Omincare CTPYKTYPY H (PYHKIQH HYKIeOTH/I-3aBHCHMEIX THITE PIIOJLIPH3al[HOHHO-
AKTHBHPYEMBIX KaHAIIOB.

|IDTaJIOH OTBETA!

HCN (Hyperpolarization-activatedcyclicnucleotidegated - akTHBHpYyeMEBIE

[ HITe PIIOIIAPH3ALHEH IIKIOH YKIIe OTH/-3aBHCHMBIe KaHakl ). HCN mporryckaroT K+ 1
Na+. 3To HHTerpadbHble OeIKH, KOTOPEIE ABILIFOTCA HE CeIeKTHBHBIMI JIHT aH/I-
3aBHCHMBIMH KaTHOHHBIMH KaHaTaMH B MeMOpaHaX KIIETOK CEP/Iia H TOJIOBHOI'O MO3Ta.
HCN-kaHams! HHOTAA 0003HAYAr0T KaK «KaHAIBI-BOIUTEIH PHTMA», IIOCKOIBKY OHH
VUACTBYIOT B T€HEePaIHH PHTMIUECKOH aKTHBHOCTH KIIETKAMH Cep/Ia H TOJTOBHOI'O
Mo3ra. HCN-KaHaIbI MOT'YT Per' VIIHPOBATh BO30YIIMOCTE HeilpoHOB. Tak, B

ITH PaMHJATBHEIX HEHPOHAaX KOPHI H rHimrokamia H CN-KaHalIkl pacIIonoKeHEI, B
(OCHOBHOM, Ha aITHKAIBHBIX JeHIPHTAX, PETYIHPYS HX BO3OYIIMOCTS H CBI3aHHOCTH
HelTpoHHOI ceTH. HCN-KaHaIbI cOCTOAT 3 4 cyOBeHHMII, MOTYT OBIThH KaK TOMO- TaK
M reTeporeTpaMepaMu. Kaxmasd cyObe/JIHIIIA CONEPAKIT IIIeCTh TPaHCcMeMOpPaHHbIX
(S1—6) moMeHOB, BKIFOUAL ITOTEHIHAI3aBHCHMELI ceHCOP (S4), 00IIacTs IOPHL,
PacCIOJIOKEHHYIO MEEKAY S5 H S6 H HecYIIYI0 GY G MOTHB KaJTHEBHIX KAHATIOB H JIOMEH
(CBSI3BIBAHIA ITHEII UEe CKHX HYKIeOTHIOB (CNBD) Ha C-KOHILE.

OIIK-2 (OIIK-2.1),
[TK-6 (ITK-6.1)

Ne KB

KOHTPOJLHEBIA BONPOC

IIpoBepsaeMbIe
KOMIIEeTeH I[HH

(Ormcars CTPYKTYpPY H (PYHKIIHH ITPOTOH-aKTHBHPYEMBIX KAHAIOB.

IDTAlOH OTBETA:

ASIC nounsie xkaHalksl oTHOCATCA K cynepceMeiicTBy DEG/ENAC. ArmsaroTcs
TpHMEPHEIMH. DKcpec CHPYIOTCA B [IHC u ITHC. ITpoBOOAT HOHEI HATPHA H KaJIBIHA B
|OTBET Ha 3aKHCIEHHEe BHEKIETOUHOMH CPEeJIRI, MOT'YT YUACTBOBATh B CHHAIITHYE CKOM

TIEPEIaHcE.

IIK-6 (IIK-6.1)

Ne KB

KoHTpoJabHEIN BONPOC

IIpoBepsieMble
KOMIIETEH I[HH
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\OOBACHHTS IIPHHITHII IIePeJay CHTHAIIOB Yepe3 HOHOTPOITHbIe H MeTaOOTPOITHEIE
PETEITTOPHL.

| DTalIOH OTBETA!

[1OHOTPOITHEIE PELIEIITOPEI HETTOCPEICTBEHHO CBA3AHEI C HOHHBIMH KaHATTaMH KIeTKH.
[1OHOTPOIHEIE PELIENITOPEI — 3TO ITYTh OBICTPOI IlepeJaul CHTHAIA H 00pa30BaHILA
[ToCT-CHHAITTHYE CKOI Iepeaadn 0e3 H3MeHeHH IIPOI[eCCOB MeTa0OIH3Ma B KIIETKE.
[IprvepoM MOTYT CIIYAHTE I AMK -petienrTopsl.

MeTaOOTPOIHEIE PENENITOPE HE HMEFOT IIPAMOM CBA3H C HOHHBIMH KaHaTaMH Ha

OIIK-2 (OITK-2.3)




OBEPXHOCTH KIIETKH HIH €€ Be3HKYII H OCYINEeCTBILIIOT MepeJady CHIHaIa Ha HIIX
epe3 Te IWIH HHEIe BHYTPHKIIETOUHbIE CHTHATFHEIE MeXaHI3MbI, HepeIko — uepe3 G-
OenxH. [TprMepoM MOKET CTYKHTS PeIelITop K aHTHOTeH3HHY -11.

Ne KB KoHTpoabHELIN BONPOC lposepsiemble
KOMIEeTeH I[HH
Ormcary MPHHIAITEL PET YL H JIHT aH/I-3aBHCHMEIX HOHHEIX KaHAIOB.
(STalOH OTBETA:
I2TO TpaHCMeMOpaHHbIE OETKH HOHHBIX KAHATOB, KOTOPHIE II03BOSAIOT HOHAM,

3y  [HAIPAMED, Na+, K+, Ca2+ u/mn Cl-, mpoXomiTs yepe3 OHOIOTHYe CKYIH0 MeMOpPaHYy, OIIK-2 (OIIK-2.3),
TIOCPEACTBOM H3MEHEHHA KOHQOPMAIHH (OTKPHITHA) B OTBET HA CBI3LIBAHIE ITK-6 (ITK-6.1)
XHMIYE CKOTO MeCCeH/Kepa (TO eCTh JINTaH/a), TAKOro KaK, HaIlpHMe P, MOJIEKYIIbL
HellpoMmeaparopa. KaHalbl OTKPBHBAOTCA IIPH KOH ()OPMAIHOHHOM CBA3BIBAHHI JIHT aHIA
IC PEI[ETITOPHOI YACTRIO KaHala.

Ne KB KoHTpoJabHEIN BONPOC Hposepsiembie
KOMIeTeHI[HHA
Ormcars TPHHIIIIEL PET YILIIHH Me CCeH/DKeP-3aBHCHMBIX HOHHBIX KaHATIOB.
STalOH OTBETA:

33 Kanansl TRPC6, B uacTHOCTH, akTHBHPYIOTCI DAG (konvmoneHT docdomnozutHmHoro | OIIK-2 (OIIK-2.3),
Kackaja). T.e. IIpH aKTHRAI[HH PeleIITopa, CONpaxeHHOro ¢ G-0emkoM (perlenTop K ITK-6 (ITIK-6.1)
aHTHOTeH3HHY-1I) akTIBHpYyeTCca pocdominasza C, KoTopas CTHMYIHPYET AaKTHBHOCTH
KaHaIOB TRPC6 mocpeicTBOM AHAIIUIITTHIEPOIIA.

Ne KB KoHTpPOJLHEIA BONIPOC lposepsiembre
KOMIEeTeHI[HHA
Ormicars CTPYKTYPY H PYHKI[HH HHKOTHHOBOI'O AIIETHIXOMHHOBOIO PELENTOpA.
DTaIOH OTBETA:
AHHEI HOHOTPOITHELI PELENITOP ABIIIETCA TeTePOOTHIOME PHEIM KOMITIIEKCOM,
COCTOSIIIIM H3 YeTHIpeX Pa3HBIX OeIKOBRIX CyOBeHHIII. [IpH eCcTe CTBEHHOI

34 SKCITPECCHH B KIETKE CHAYATA BOZHHKAKT JUMEPHbIe KOMIUIEKCEI O~y H ¢-0, IIOTOM OIIK-2 (OIIK-2.3),
hopMIIpyeTCA TPHMEP 0.--0, H HAKOHEIl, ITociae oO0beIHEeHI A IMepa H TPHMepa, B ITK-6 (ITK-6.1)
KIETOUHYH MeMOpaHy BCTpaHBaeTCA (PYHKIHOHAbHBII IIEHTAMEDP CO CTEXHOMeTPHEIT
a2 fyo.
|<I>y}11c1|;r111: o0ecIIeuHBaeT Ie peJady HEPBHOTO HMITYIIbCA YePe3 HeEPBHO-MBIIIIEYHEIE
(CHHAIICEI H aKTHBHPYETC I alleTHIXOMIHOM, a TAKAKE HIKOTHHOM.

Ne KB KoHTpPOJLHEIA BONPOC Hposepsiemble
KOMIETeH IIHH
Ormcars cTpyKTypy H pyHKIFm 'TAMK H IIIHIHHOBEIX PEIEITTOPOB.
IDTaTOH OTBeTA:
35 I2TO HOHOTPOITHEIE pellenTOPEl: [ AMK H ITIHITHHOBEIH PEIENTOPEI PACIIONOXKEHEI B IK-6 (ITK-6.2)
MTOCTCHHAIITHYE CKOIl MeMOpaHe, TOPMO3AT Ilepedady HEPBHOI'O HMITYIIbCA.
(OYHKIHOHHP YOI TAMK H INIHIHOBELT PELeNITOPE] IIPeACTABIAeT COOOI
T'e TEPOIEHT AMEPEI.
Ne KB KoHTpOJLHEIA BONPOC HpoBepsenbie
KOMIIeTeH IIHH
|O1micars MPHHINIIE IIepeJauH CHTHaIa B XHMHUe CKOM CHHATICE.
36 [JTAoH ommeTa [TK-6 (TIK-6.2)

B XIMITUe CKOM CHHAIICE II CpEOaia CHIHAIA OCYIECTBIIACTCA IIOCPEICTE OM MEIHATOPA,
KOT DpI:]f[ BRICBOOOK IaeTc A H3 IIpe -CHHAITTHYE CKOH MEM@})HI{BI, H CBASBIBAETCA CO




CBOHM HOHOTPOITHEIM PEeIeIITOPOM Ha ITOCT-CHHAIITHYeCKOi MeMOpaHe, PeryIHpys
3HAUeHHe ITOTeHIfHalIa Ha MeMOpaHe

Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsaeMbIe
KOMIIeTeH IIHH
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Ommcary CTPYKTYPY H YHKIHH ITYTAMATHEIX PELEIITOPOB.

ISTaloH OTBETA:

ICtpykTypHO NMDA -penenrtop cocTOUT U3 4 cyOsemimHm — 2 u3 moxrHmna NR1 u 2 u3

roariara NR2. HemaBHo OBUT BRIZIEIEH HOBBOI KiIacc cyobe Il — NR3. B

He aKTHBRHPOBAHHOM (hopMe KaHal pelelITopa 3aKPhIT HOHOM MATHH 4.

I10H MarHm s yaardeTca IIpH AeITOILIPH 3aI[HI IT0CTCHHAIITHUeC KOl MeMOpaHsl, Ha

KOTOPOI HAXOMHTC A perenTop. OTHOBPEMEHHO ¢ 3THM IS () YVHKIIHOHHPOBAHILI

PELIENITOPa TOIKEH IMTOCTYIIHTE B CHHAIITHYE CKYIO IIeNIb IITyTaMar. Takas aKTHB Al

PELIETITOPA BEI3EIBAET OTKPRITHE HOHHOTI'O KaHaTa, CEJIEKTHBHOTO K KATHOHAM, UTO BEeJIET

K IIPHTOKY B KIIeTKY Na+ H, B HeOompimoM o0réme, Ca2+, a K+ mokmgaeT K1eTKy. 1 oHbL

KAITBI[HA, BOIIE e Yepes KaHall, aKTHBHPYIOT IMpoTeHHKIHa3y CaMK -1I. ITpoucxogut

ieé ayTopochopinnporanie H ¢ochopIiHpoBaHie paga OelIKoB HelpoHa-peIHIIHEHTA.
AHHBII IIPOIlECC HIPAET KIIFOUEBYIO POJIH B CHHAIITHYE CKOH ILIACTHYHOCTH, a

CIIEJIOBaTeNbHO H B ITpolieccax o0yUeHHd H ITaMATIH.

[IK-6 (IIK-6.2)

Ne KB

KoHTpoabHEIN BONPOC

IIpoBepaeMbIe
KOMIEeTeH IHH
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Ommcary CTPYKTYPY H (YHKIMH KAaHATOB IIYPHHOBEIX PEIEIITOPOB.

[TAIOH OTBETA:

(Crrergrdprrye CKHIT KIIacC MeMOPAHHBIX PELENITOPOR, KOTOPBIE OIIOCPELYEOT TaKHE
AKH3HEHHO BaKHbIE (PYHKIMH, KaK, HAIpHMep, paccradlleHHe TIIaaKoH My CKYIIaTyphl
IHIEBAPHTENRHOTO TPAKTa B OTBET HA BEIAeneHHe ATP HiH afeHo3nHa. K HacToAIeMy
MOMEHTY HIeHTH(OHIIHPOBAHO 3 TPYIMIEI ITYPHHEPIHUe CKHX pererrropoB: P1, P2X, P2Y.
|CHTHATEI, OTIOCPelyeMEIe pelelITopaMH Ki1accoB P1 n P2Y, HMerOT IIPOTHBOIIOTOKHEIE
3(exTH Ha OHOIOTHYeCKHEe CHCTEMEL. P 1-pelelTOprl ITpeACTaBILI0T cOO0iT
MeTAOOTPOITHBIE PEENITOPEL, CBA3aHHbIe ¢ G-0enkoM. B KaueCTBe BTOPHYHBIX
MTOCPETHHKOB 3THX PEIENITOPOR BRICTYIIAOT HAM® H HHOZHTOITPHOC (aT.

P2X -pelieIITOpsI ABILIFOTCA TPHME PHEIMH JIHTAH/-CBI3aHHBIMH HOHHBIMH KaHaTaMI,
PeTrVIPYIOIHMH BX01 HOHOB Na+, K+ 1 Ca2+. B o30yxaeHne P2X -pelenTopos
TIPHBOIHT, OUEBHIHO, K IBOAKOMY 3(p(ekTy. BO-TIepBEIX, UEPe3 3TH KAaHAIBI ITPOHCXO/IHT
HEIIOCPe ACTBEHHEI BXo4 Na+ H CaZ+ B KIeTKY. B 0-BTOPEIX, BEI3BaHHAA HTHM
\MeTIOILIPH3AI[HA KIIeTOUHOI MeMOpaHsI, IIPHBOMHUT K JOIIOTHATEIFHOMY TOKY Ca2+
BHYTPE KIETKH Yepe3 IMOTEHIHAT-3aBHCHMBbIE KalbIHeBhIe KaHalbl. O0a MeXaHI3Ma B
HTOTe MIPHBOAAT K COKPAIEHII0 KIETOK.

[IK-6 (IIK-6.2)

Ne KB

KOHTPOJLHEBIA BONPOC

IIpoBepsaeMbIe
KOMIEeTeH I[HH
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Ormicars CTPYKTYPY H YHKIHH KOHHEKCOHOB.

DTATOH OTBETA:

KOHHEKCOHEI JBYX KIeTOK 00pa3yIoT IeleBOil KOHTAKT, B YACTHOCTH, MEK/IY TBYMA
HepOHAMH ITPH STeKTPHYE CKOM CHHAIlCce. KaX IbIil KOHHEKCOH COCTOHT H3 IIEeCTH
KOHHEKCHHOB.

ITK -6 (TIK-6.2)

Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsaeMbIe
KOMIIEeTeH I{HH

|OIHCAaTh aleTHIXOIHH-3aBHCHMBIH CHTHAIBHEIL KacKas PETVILAITHH HOHHBIX KaHAIIOE B
KapJHOMHOITHTAX.

IOTAIOH OTBETA:

[IK-6 (TIK-6.2)




ATETHIIXOIHH, BEIJIeIII€MBI OKOHUAHHAMH OV JAFOIIIX HEPBOB, CBA3BIBAETCA ¢ M-
XOITHMHOPELENITOPaMH KapIHOMIOIITOR H BEI3EIBAET I'HITE PIIOJLIPH3AIHIO HX MeMOpPaHEI
3a CUeT aKTHBAI[HH KaTHeBhIX KAHAIIOB.

ATETHIIXOIHH B HH3KHX KOHI[eHTpaIax (oT 3 1o 30 HM), cCHIKaeT aKTHBHOCTS
aJIeHIUIaTI[HEIIA3E, YMEHBINAET BHYTPHEKIETOUHYIO KOHIIEHTpPaIfHio MAM®D, UTo
TIPHBOIHT K ITaJIeHHI0 BeHUHHEL If Toka H TopMoxeHIro YCC. B xoHIeHTpaiax B 30-
40 pa3 Gollee BEICOKHX AI[eTHIIXOMHH JIeICTRYeT I10 IIPHHIIHATBHO JAPYTOMY
MeXaHH3MY, aKTHBHPYA K+ KaHaIE, 110 KOTOPEIM TeUeT HApYAKY HAlPaBIe HHBI
KATHEBEIH PEroIapH3 Yot ToK (IK, Ach).

IIpoBepsieMble

Ne KB KoHTpPOJLHEIA BONIPOC
KOMIEeTeHI[HHA

|O1OICaTh ElﬂPEHﬂJII]H-EElBIICI]I\f[BIﬁ CHTHAIIBHEBII KacKajl PETYILITHH HOHHBIX KaHAIIOE B
KapPIOMHOITHTAX.

|IDTaJIOH OTBETA!

AnperamnH akTHBHpPYeT If-Tok (HCN KaHaIb) B KapIHOMIOIIHTAX. 3a CUeT
VBEIIIUEHIA BePOATHOCTH HAaXOXK e HILA [-KaHAIOB B OTKPBITOM COCTOAHIH, UTO
41 |oTpaxkaeTcd B CMeIIeHHH KPHBOH 3aBHCHMOCTH BeIIHUHHEI If TOKa OT IIPHIOAKEHHOTO ITK-6 (1IK-6.2)
MTOTEHI[HANIa B 00IacTh OOIee TTOTOKHTE b HBIX 3H aUe HHIT.

B pe3yibTare B3aHMOAEHCTRIA aApeHAlHA C B -aApeHOpeleIITOpaMII,
SKCITPECCHPOBAHHBIMH HA ITOBEPXHOCTH IEHCMEKEPHBIX KIETOK, IIPOHCXOAUT
AKTHBAI[HA aJeHHIATIIHKIA35] H VBEeIIHUeHHe BHYTPHKIIETOYH O KOHI[EHT parfii TAM @,
KOTOPBIII HETIOCPEACTBEHHO CRA3bIBAeTCA ¢ OenkoM f-kaHana o yBeHurBaeT If Tok.

IIpoBepsaeMEbIe

Ne KB KoHTpOJLHEIA BONPOC
KOMIIEeTeH IIHH

Ormcars HOHHbIE MEXaHH3MBI CHHIpoMa bpyraja.

ISTATOH OTBETA:

(CHHIpOM bpyrajga BO3HHKAET B pe3yiIbTaTe MYTaI[HIH, KOTOPEIE
- YMEHBIIAFOT BXOJAIIHE ITOTOKH HATPHA I KaIbI[H A

42 - YCKOPAIOT BBIXOJ HOHOB KallH s HAPYKY ITK-6 (IIK-6.1)
IOTH HAPYIIEeHHI IIPHBOAAT K PaHHEH ITOTepe IUIATO IIOTEeHI[HANA e HCTBH .

b OJBIIIHCTREO MYTAIFI HAXOMATCA B reHe SCNSA, IPHBOAI K YMEHEILIE HIEO

dAKTHEHOCTH ITOTCHITHAIL-YVIIPABILIEMBIX HATPHCERIX KAHATTOR Navl.5, uTo IIPHBEOIHT K
HAPYIICHHIO ITPOBOJHMOCTH KdPHOMHOITHTOB.

IIpoBepsieMble

Ne KB KoHTpoJabHEIN BONPOC
KOMIIETEeH I[HH

(O1micars HOHHEIE MeXaHI3MbI CHHApOMA NIHHHOro HHTepBana QT.

IDTaTOH OTBeTA:

[Ipm papraim cuHapoMa LQT3 HaOmromaeTcd VBeIHUe HIe aKTHBHOCTH IIOTEHI[H Al -
3aBHCHMEBIX HATPHEBEIX KaHAIOB Nav1.5. 3a cueT yBeIMUeHH I IPHTOKa Na+
VBETHUHBAETCA IIPOIOIKHTENBHOCTS I1]], UTO MOKET BEI3BIBATh APHTMITUE CKHE
STBJIEHILA.

43  MexaHH3MEBI, KOTOpPhIE MOT'YT ORITh OTBETCTBEHHEI 3a YCIIeHHe GyHKIpmH I(Na+): ITK-6 (ITK-6.1)
-VBEIHUEHHE BPeMEHH PEIIONAPH3aL[HI,
-YBEIHUYEHHENT TOK 3aJlep&KH INa,L,
-TIOBEIIIIeHHE TOKA INa,

-CHIUKEHIE CKOPOCTH HHAKTHBAIHH,

-CIBEHTH B 3aBHCHMOCTH OT HAlIpAACHILA (HE)HICTI[BEH_HHI, KOTOPEIC ITPHEOIAT K
[YBCIHYCHIIO TOKA.
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Ne KB

KoHTpoabHELIN BONPOC

IIpoBepaeMbIe
KOMIETeH I[HH

|O]'[[ICEII‘I: HOHHEIE MeXaHH3MBI CKEeJIeTHO-MBIIIIEUHBIX KAHATIOIIATHH.

TATOH OTBETA:

HeHopMasHad padoTa, HalrpiuMep, KaHaioB Navl .4, MokeT IIPHBECTH K ITIOHIKEHHIO,
TUTH TIOBBIIIIEHHEO BO30YMIIMOCTH MeMOpPaHbI MBIIIIEYHBIX K€ TOK. I HIte pRO30YMIIMOCTE
MeMOPaHBI MBIIIEUHOH KIeTKH MOKET BRI3BATh MOABIEHHE PHTMIYHBIX I1]] M cTOIKOE
MBIIIIEYHOE COKpAIlleHIe B OTBET HA OMIHOUHEIE CTHMYIIBL (MHOTOHHA). YMEHBIIIEHHE
AKTHBHOCTH KaHAIIOB IIPHBEIET K YMEHBIIIEHHIO MEIIIEYHEIX COKPAIleH I, HeCMOTPA Ha
HOPMATEHYI0 aKTHBHOCTE JBHTaTeIFHOI'O HEPBA H CHHAIICA, UTO IIPHBOJIHT K IAapaTHuy.
[ pmMep:

[ TOIepKai eMHYe CKHI I1e PHOIUE CKITT ITapalny, BEI3BAH MyTalHel o-CyOhe I HIIIbI
TTOTEHI[HAT-3aBHCHMOT0 Nat+-KaHalla MeMOPaHbI CKelIeTHOI MBIIIIEL. J[aHHad My TaIsa
ITPHBOMHT K CIIEIYFOIIHM IIaTO(PH3HOIOrHUeCKHM H3MEHEHH AM: HapVIIIEHHE
HHAKTHBAI[NH KaHalIa - YBeIHUeHHe Na+ BXOIAIIETro TOKa H CIEJIYIOIIEero 3a HiM K+
BBRIXOJAILIETO TOKA BO BpeMd ITOTeHIHana AeficTBrd (K+ HakarmmBaeTcd B
MeKKIETOUHOM IPOCTPAHCTBE, a 3aTeM B KPOBH, UTO IIPHBOAUT K THIIEPKATHEMIH) -
TIOTEHIH AT JIeHCTBHA 3aTATHBAETC A II0 BpeMEHH - MEIIIeYHA A KI1eTKa I TellbHbII

T1e pHOJT peppakTepHa - ITIOBTOPHBEIE CTHMYIILI CO CTOPOHEI MOTOHEHPOHA He BEI3EIBAIOT
ICOKpaIeHHA BOIOKHA.

OITK-2 (OITK-2.2)

Ne KB

KoHTpOJBLHBIN BONPOC

IIpoBepaeMbIe
KOMIETeH I[HH
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|O]'[[ICEII‘I: HOHHBIE MEXAHIT3MBI HEf[pDHElJ]I:I—[BIK KAHAIOITATHI.

DTATOH OTBETA:

BEIJIENAIOT HECKOIIBKO THIIOB HEIIPOHATBHBIX KaHATOIATHI, CBA3aHHBIX C MY TAI[H IMH
HATPHEBBIX, KAHERBIX, KABI[HEBEIX HOHHBIX KaHAIOB B HEIPOHAX.

[ prmMep:

Orm3omyeckas aTakcHa 1 Tia. I'eHeTHUecKHM Te()eKTOM, CBSI3aHHEIM C JaHHOI
MTaTOJIOTHEH, ABIAETCAI MYTaIMd IreHa KaTHEBOro KaHamna. MyTalisa HelpOoHATLHOTo K+-
IMOTEHI[HAI-3aBHCHMOI'O KaHAIa BEI3BIBAET YMEHBIIIEHIHE KATHEBOTO TOKA BO BpeMsd
IMOTEHIHaTa JeHCTBHA - VIVIMHEHIE TTOTEHITHAaTa JeICTBHA H3-3a YMEHS e HILT

PeION APH3IVIOIIEro AeiicTBHA K+ TOKa B eJIHHIY BpeMeHH - ITpeObIBaHe KIeTKH B
TeUeHHEe JIHTEILHOIO IIePHOIA BpeMeHH B pedypaKTePHOM IIEPHO]IE

OIIK-2 (OITK-2.2,
OIIK-2.3)

Ne KB

KoHTpoJabHEIN BONPOC

IIpoBepsieMble
KOMIIETEeHI[HH
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|O]'[[ICEII‘I: HOHHBIE MeXaHH3MEI ITOUeYHEIX KaHAJIOIIATHH.

DTaIOH OTBETA:

VYBemueHHe aKTHBHOCTH IIPH MyTaIl[HH HOHHEIX KaHaIoB TRPC6 BEI3BIBAET pa3BHTHE
(poKaIBHO-CErMeHTapHOI0 IIIOMe PYIOCKIepo3a. ITpH 3TOM CHHAPOME B IOJIOIHTaX
VBEITHUHBAETCSI YPOBEHE BHYTPHKIETOUHOIO KAMBI[HA, HAPYIIEHHE YVIETPACTPYKTYPEI

T11e/1eBOI HadparMel, H, KaK CIeICTBHE, IIPOHCXOJHT CIYIIHBAHIE IIOOIHTOB.

OIIK-2 (OIIK-2.2,
OIIK-2.3)

Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsaeMbIe
KOMIIEeTeH IIHH
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(Ormicars HOHHBIE MEXaHH3MEI (POTOT PAHC IYKIHH B (hOTOPEIENTOPAX.

STAIOH OTBETA:

YcIoBHO Iporiecc (poTOTpaHCIYKIIH MOKHO IIOAPa3IelIHTh Ha TPH 3Talla:

1) ITormorreHie poAOIICHHOM CBETOBOTO KBAHTA H (DOTOANMEKTPHYE CKHE ITPOIIEC CHIL,
TIPOHCXOJIAIIIE B MOIIEKYIIe POJOIICHHA B (JOTOPEIEIITOPHOI MeMOpaHe. DTOT 3Tall
MIPOCTPAHCTBEHHO OrpaHueH ()OTOPEIENITOPHOI MeMOpPaHOIl IHCKa H BKIFOUAET B Ce0A
ipoTo3MEKTpHUE CKHEe H KOHPOPMAI[HOHHEIE IIPOIECCHI, B OCHOBHOM ITPOHCXOIAIIIE B
MOIIEKYIIE POJIOIICHHA.

VK-1 (VK-1.1), TIK-6
(TIK-6.1)
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2) AKTHBRAI[HA BO30YAKJEHHON MOIIEKYIOH POMOIICHHA I TOIUIa3MATHYe CKHX OEIKOB B
HAPY/AKHOM CeTMeHTe - TPaHC AyIHA H (hocdommuicTepasbl. KOHEUHBIM 3B€HOM 3TOr0
JTara ABIAeTCA OBICTPOE YMEHBIIEHHE KOHI[eHTPaIH Il M@ B IHTOIDTIA3ME
(poTOpeLeI TOPHOIT KiTe TKH.

3) B3aumogeiictere [l M@ ¢ HOHHBIMH KaHallaMH B TUIa3MaTHUe CKOil MeMOpaHe. 31ech
MIPOHCXOAT BA (PH3HOIOTHYE CKH BAKHBIX IIporecca. [IpaMoe perymHpoBaHIe
TIPOBOJHMOCTH HOHHBIX KaHATOB Il M® H peryiLapa KOHIIeHTPaIlHH
BHYTPHKIETOUHOTO KAIIBI[HA, KOTOPEII BXOTHT B KIETKY Uepe3 HYKIe OTH]-
PeryImpyeMble KaHAbI, H IIHTOIIIa3MATHUeCKasd KOHI[EHTPAIHI KOTOPOro YMEeHEBIIIAe TCA
ITPH OCBEIleHHH . KOHIeHT pai(Ha KanbIl[Ha perynupyerca Na-Ca-o0Me HHHKOM,
TOKAITH30BAaHHEIM B IHTOIUIA3MATHYE CKOIl MeMOpaHe.

Ne KB KoHTpoabLHELIN BONPOC Hposepsiemele
KOMIIeTeHI[HH
|O1mcark HOHHBIE MEXaHH3MbI MEXaHOPEIIEIIIMH B BOTOCKOBEIX KIIETKAX.
"JTATOH OTBETA:
B0 BHYTPEHHEM YX€ BOIOCKOBEIE KIETKH COMEPKAT KHHOIIIHH H CTe]Pe OL[HLIIIH.
(OTKIIOHEHHEe 3THX CTPYKTYP IT0JT BO3/IeiiCTRHeM KoleOaH il AKHIKOCTH IIPHBOIUT K
48 aKTHBAI[IH HOHHBIX KaHAIOB Ha allHKaTbHOH MeMOpaHe, KOTOphIe CBA3aHbl OeIIKOBBIMH YK-1(YK-1.1),
MOCTHKAMH C STHMH CTPYKTYPaMH. AKTHBAI[HA HOHHBIX KaHAJIOB ITIPHBOIHT K ITK-6 (IIK-6.1)
|TelmoIApH3aIiHi MeMOpaHEl. J[aHHAad JeIloIApH3aI(id IIPHBOIHT K OTKPBITHEO
TTOTEHI[H AT -YITPABIIeMBIX KaTbI[HEREIX KaHAIOR B 0a30IaTeparbHOI YACTH KIETOK H
(CEKpeIHI Me/IHaTopa, KOTOPEII TeHepHpYyeT ITOTeHIHAI JIeiicTBHA Ha addepeHTHOM
HEPBHOM BOJIOKHE.
Ne KB KoHTpOJLHEIA BONPOC Hposepsiemble
KOMIIeTeHIIHH
|O1mcars HOHHBIE MeXaHH3MBl TPaHCIYKI[HI B 000HATE ThHBIX PeIleIITopax.
DTATOH OTBETA:
49 (OBOHATEIS HEIH PelellTOP ABIIAETC PelelITopoM, colrpaxeHHEIM ¢ G-GenxoM. [locie YK-1 (YK-1.1),
B3aHMOJIEIICTBHA C JTHTAHIOM, 3aIllyCKaeTCA IITH00 aJeHIUIaTI[HEKIA3HbOI CHIHAIE BT IIK-6 (IIK-6.1)
Kackajl, THOO0 ocdommiazHeni. YTo IIPHBOIHT K AeIIOILAPH3AIIH 000HATE:HOTO
HeHPOHA.
Ne KB KoHTpoabHELIN BONPOC Hpoepstembte
KOMIIeTeHIIHH
Ormcars HOHHEIE MEXaHH3MEI TPAHCIYKIIH BO BKYCOBEIX PEIENTOPAX.
"STAIOH OTBETA:
[locIe qoBaTe b HOCTE COOBITHIL:
1. AKTHBAI[HA CIIeIH(IyeCKOro pelelITopa Ha BOPCHHKE BKYCOBOI KIIETKH.
2. TpaHCIYKI[HA BKYCOBOTO CHTHAlA, MIPHBOAAIIAL K JEITOIAPH3AI[IIH KIIE TKH
3. Bxog Ca2+ B KIETKY
4. OcroboKIeHHe MeaHaropa
50 5. AKTHBAIHA IIEPEHYHEIX CEHCOPHEIX HEHPOHOB B T'AHTIIH X YK-1 (YK-1.1),

6. THHEpBAITHA- MYyITFTHHEHPOHATbH AT — KaKAad ITOUKA HHHEPBHPYETCA S0

1€ PBIUHBIMI CEHCOPHBIMI HEPBAMIH.

BOCITPHATHE CIAKOT0, KHCIIOI'O H COIEHOrO COIPOBOKTAET CA AEIION APH3AI[HEN
BKYCOBOI KIETKH H IMOCIeQYIOIIHM BX0IoM Ca2+ B KIETKY.

BOCITPHATHE TOPHKOrO 3a CYeT 0CBOOOKIeHIA Ca2+ H3 BHYTPHKIETOUHBIX JIETIO.
\(Citemyrormi oOIIHT 3TAll — aKTHBAL[I IIe PBIUHOIO CEHCOPHOI'O HellpoHa

[IyTH BKYCOBOTO CHT'HAIA:

AKTHBAI[HA EI(y-::DBDI”I PELENITOPHOH KIETKH

ITK-6 (IIK-6.1)




AXTHBAI[HA ITEPBHYHBIX BKYCOBBIX PEI[EIITOPOB B TAHITIHAX

B030yKAeHHe TalaMyca

B 030yX&IeHIe KIIeTOK COMATOC EHCOPHOH KOPBI

[Ipmvep: BOCIIpHATHE COIIEHOTO:!

BXOJ[ HAaTPH I BO BKYCOBYIO KIETKY uepe3 Na KaHalbl—(HeIIOTeHI[HAI03aBH CHMBIE )
IIPHBOIHT K €€ JETION SPH3AI[HH.

B cIeACcTBHE 3TOTO OTKPHIBAIOTCA ITOTEHIHAIO3aBHCHMEBIe Ca KaHambl. Bxomsrmit CaZ+
AKTHBHPYET CHHAIITHUYECKVIO Iepegady Ha adpdepeHTHEIT HEPB.

Ne KB KoHTpoabHELIN BONPOC lposepsiemeie
KOMIIETEH I[HH
KaKkie CYIIeCTBYIOT CIIOCOOB! aKTHBAIMI HOHHBIX KAHATOB.
|2TaIOH OTBETA:
51 |CrmocoGsI aKTHBAI[HH HOHHEIX KAaHAIIOB: ITK-6 (ITK-6.1)
- AKTHBAIA (PH3HYECKHMI H3MEeHEH IAMIL,
- AXTHBAIIA XHMIUECKHMH BeIl[eC TBAMH.
Ne KB KoHTpoabHELIN BONPOC Hpoepstembte
KOMIIETEH I[HH
U TO BEI3RIBAET HOPAJPEHAINH B KapHOMHOIHTAX.
52  [3TanoH oTBeTA: ITK-6 (ITIK-6.1)
HopapeHamH B KapHOMHOIHTAX (oCPOPIIHPYET KAIbIHEBEIE HOHHBIE KAHATLI.
Ne KB KoHTpOJLHEIA BONPOC Hposepsiembre
KOMIIETEHI[HH
KaKkie QYHKIHH €CTh Y BCIIOMOTATeNbHBIX CYOhe IIHMII.
53 [JTom orBeTa [TK-6 (TIK-6.1)
(OYHKIHH BCIIOMOTATEIbHbIX CYOheIHHII;
MomynaTopHasd, CTPYKTYPHAS, CTaOHIH3HPYIOIIAL.
Ne KB KoHTpoabLHELIN BONPOC Hposepsiemele
KOMIIETEeH I[HH
Kaxme MoaXodpl OIHCHBAT TPAHCIIOPT HOHOB YePe3 HOHHBIT KaHaN.
54 | SrtamnoH oTBeTA: YK-1 (VK-1.1)
JIHCKPETHEIH, HEIPEPEIBHELI.
Ne KB KoHTpPOJLHEIA BONIPOC lposepsiemble
KOMIIETEeH I[HH
KaxkHe MeTOpI, ITOMIMO METOA TOKAIbHOH (PHKCAI[MH IIOTEHI[HATIA, MOTYT OBITH
HCITONB30BAHBI I OIIpeieIeHHA (JYHKI[HOHHPOBAHHA KAHAIOB.
|2TAaIIOH OTBETA:
55 MeTOoJIbI, KOTOPBIE MOTYT OBITH HCIIONb30BAHEI 1A OITpeAeIeHHA (PYHKITHOHH POBAHHA [K-6 (ITK-6.2)

KaHaJIOB, IIOMIIMO MeTO/Ia JIOKAIBHOI (PHKCAL[HH II0TeHI[HAIA:

ITHrHOHTOPHEL ((hapMAKOIOTHYe CKIIT), YIBTPacTPYKTYPHEIT, OHOXIIMITUE CKILT,
reHeTHYE CKII, TIPIAN3HeHHAad MHKPOCKOIIHA C HCIIOIb30BaHHeM (PIyopecIieHTHBIX
30HJIOB PEHIT€HOKPHCTAUIOr padhHue CKIil METOL,.
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Ne KB KoHTpoabHELIN BONPOC

IIpoBepaeMbIe

KaxHe ecTh IIPHHIHITEI AKTHBAIHH MEXAHOTYBCTBHTCIBPHBIX HOHHBIX KaHAJIOB.

KOMIIETCHIHH

[DTAaI0H OTBETA:

HPI]HI_H]III:I AKTHEAITHH MEXAHOYYBCTEHTCIIb HEIX HOHHBIX KaAHAIIOB!

56 |- H3MeHeHHe KPHBH3HEI MeMOpaHbI ITK-6 (IIK-6.1)
- TaTePAIBbHOE PACTIKEHHEe MeMOpPaHEI
- BO3/IeHCTBHE HA BHEKIIE TOUHbIE MOIEKYIIPHEIE MOCTHKH
- BO3JIENICTBHE HA BHYTPHKIETOUHEIE CTPYKTYPEL
Ne KB KoHTpOJLHEIA BONPOC Hposepsiembre
KOMIIETEH [THH
KaKie KaHAThl OTBEYAOT 32 TPAHCIIOPT BOJEL.

57 I9TaIOH OTBETA;

KaHabl, KOTOPEIE OTBEYAROT 3a TPAHCIIOPT BOIBI - AKBAITOPHHEI.

ITK-6 (IIK-6.1)

Ne KB KoHTpOJLHEIA BONPOC lposepsiemble
KOMIIEeTeH I[HH
HTo TaKoe «IIepexeaT PaHBEEY.
|2TaIOH OTBETA:
58  |[«Ilepexmar PaHBbe» - Oe3MIETHHOBOE IIPOCTPAHCTRO HA aKCOHE HEHpoHa, TIE IIK-6 (IIK-6.1)
ICOCPEJIOTOYEHBI HOHHBIE KaHAThI H IIPOHCXOIHT BO300HOBIIEHHE H YCHIIEHHE IIePeqaurt
TIOTEHIHana Jef CTBH A
Ne KB KoHTpPOJLHEIA BONIPOC lposepsiemble
KOMIEeTeHI[HHA
KaKmHe CYIIEeCTBYIHOT MeXaHH3MBI JIEHCTBH A Me CTHEIX aHeCTe THKOB.
|2TalIOH OTBETA:
59 MexaHH3MEI TeHCTBHA MeCTHBIX aHeCTEeTHKOB: IIK-6 (IIK-6.1)
- HemmocpeicTBe HHO OIIOKHPOBAHHE ITOPHI KaHAIA,
- OIIOCPETOBAaHHO Yepe3 H3MeHeHHe JINIHTHOIO OKPYAKEHHI KaHaJa.
Ne KB KoHTpoabHELIN BONPOC Hposepsiembie
KOMIEeTeHI[HHA
KakHe KaHAIIBI PeTYIHPYIOT YPOBEHs CHHTE3A HHCYIIHHA B OeTa-KIIeTKax

IO/ ETYIOUHOI KeIe3hl.
[OTAIOH OTBeTA:
60

KaHambl, KOTOPEIE PeryIHPYIOT YPOBeHb CHHTE3a HHCYIHHA B OeTa-KleTKax
O/ KEIYIOUHOI KeIe3bl:

ATD -UYBCTBHTEJILHEI€ KaIHeBhIE KAHATIEL.

ITK-6 (IIK-6.1)

Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsaeMEbIe
KOMIIEeTeH IIHH

Kakne xapakTepHCTHKH ITO3BOIAIOT HIEHTH (DHIH]
[OTAIOH OTBeTA:

DOBATh HOHHBII KAHATL.

61 X apaKTePHCTHKH, KOTOPEIe ITO3BOILIIOT HACHTH(HIHPOBATh HOHHEIIN KaHA:
- ITpoBOTIIMOCTE;

- BEPOATHOCTE OTKPBITOI'O COCTOMHEILA,
- IIOTEHITHATL PCECPCHII.

[IK-6 (TIK-6.2)
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Ne KB

KoHTpoabHELIN BONPOC

IIpoBepaeMbIe

[13 KaKOro COOTHOIIEHH I MO/KHO TIOTYUYHTh 3HAYEHH A ITIPOBOIHMOCTH H IOTEHITHATA
PEBEPCHH.

KOMIIETCHIHH

62  |OTaloH OTBETA: ITK-6 (ITK-6.2)
3HaueHNd ITPOBOJHMOCTH H ITOTE HITHAIA PEBEPCHH MOKHO ITONYYHTh H3 BOIBT-
aMITIEPHOH XapaKTe PHCTHKH.
Ne KB KoHTpoJabLHEIN BONPOC Hposepsiemele
KOMIIEeTeH ITHH
I,Z[JL*«I Yero MokeT OBITh HCIIOIb30BAHEI OIIOKAaTOPEI HOHHBIX KAHAJIOB.
63  [JreoH omera u [K-6 (TTK-6.2)
BIIOKaTOPEI HOHHBIX KAHAIOB HCIIONB3YIOTCA B (PYHIAMEHTATHHBIX HCCIIeOBAHIIL, B
Teparmi HEKOTOPBIX 3a00IeBaHHil, 14 MECTHOI aHe CTe 3HIL.
Ne KB KoHTpOJLHEIA BONPOC Hposepsiembre
KOMIIeTeH I{HH
KaxkHe 3HAUEHH A IIOTEHI[HAIA IIOKOA 1. HeilpoHa, KapHOMIOIIHTA, TIeficMeKepHOI
KIIETKI .
64  |OraloH oTBeTa: ITK-6 (ITIK-6.1)
3HaueHN ITOTeHI[HANA ITOKOS I HeflpOHa, KapIH OMHOIHTA, TeficMeKe PHOI KIETKH -
70 MB, -80 MB, -60 MB, cOOTBEeTCTBEHHO.
Ne KB KoHTpOJLHEIA BONPOC Hposepstemrle
KOMIIeTeH I{HH
KakHe CTPYKTYPHEI HMEET B CBOEM COCTABE ITOTE HITHAI-YIIPABIIA€MbIil HOHHBII KaHAT
|2TalIOH OTBETA:
65  |CeHcop HAIpSKEHHA, ITOPOOOPA3YIONIT JOMEH, CeIEKTHBHEIN ()IUIETP, BOPOTHEIIT ITK-6 (ITK-6.2)
MEXAHN3M — CTPYKTYPHI, HMEFOII[IE B CBOEM COCTABE ITOTEHITHAT -YIIPABRI A& MBI
FIOHHBIH KaHAal.
Ne KB KoHTpPOJLHEIA BONIPOC Hposepsiembie
KOMIIeTeH ITHH
UTO TaKoe BOIbT-aMIIepHAA XapaKTePHCTHKA KaHaIa.
|2TAaIOH OTBETA:
66 |BoipT-aMIepHad XapaKTe pPHCTHKA KaHalla — 3TO COOTHOIIEHIE aMIUTHTY/IbI CHIIBI TOKA, ITK-6 (ITK-6.2)
ITPOTEKAFOIIETO YePe3 KaHAT K BeIHUIHE TPaHCMeMOPAHHOTO IIOTEeHI[HATIA. D Ta
XapaKTEPHCTHKA ABIAETCS YHHKAILHOM UL KAk IOI0 THIIA HOHHEIX KAHAJIOB.

- IIpoBepsseMEbIe
Ne KB KoHTpPOJLHEIA BONIPOC poBEp
KOMIEeTeHI[HH
|C HCIIOTB30BAHHEM KAKHX METOIOB MOKHO H3MEPHTE AKTHBHOCTE HEKOTOPEIX HOHHBIX
KaHAJIOB, IIOMHMO MeTO/a JIOKAIBHOI (PHKCAI[HH ITOTeHI[HAA.
[DTAaJI0H OTBEeTA:
67

[[pHKH3HEHHAA (IyopecIlleHTHAS MHKPOCKOITHA ¢ HCIIOTb30BaHHEM UYBCTBHTEIBHEIX
30HJIOB;

HEI\*IEPEI{[IE TOKA KOPOTROTO 3aMBIKAHHA.

ITK -6 (TIK-6.2)
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., IIpoeepsaeMEle
Ne KB KoHTpoabHELIN BONPOC pOBEp
KOMIIEeTeH I[HH
KakHe peareHTHl YCTPAHAIOT HHAKTHBRAIIIO ITOTEHI[HAT-YIIPABIIIEMOT O HATPHEBOIO
KaHAaIA.
|2TalIOH OTBETA:
68 y [TK-6 (ITK-6.2)
[TporeomuTHYE CKHe (pepMEHTHI, TIEITH/IHbIE TOKCHHEL, ATKOIOH/IHbIE HEHPOTOKCHHEI —
peareHTEI, KOTOPEIE YCTPAHAIOT HHAKTHBAI[HIO ITOTEHI[HAI-YIIPABIIeMOTO HAaTPHEBOTO
KAHAJIA.
. IIpoeepsaeMEle
Ne KB KoHTpPOJLHEIA BONIPOC poBEp
KOMIEeTeHI[HHA

o Takoe «l1OHHOEe paBHOBECHEY.

IOTaloH OTBETA:

69 «I1oHHOE paBHOBECHE» - 3TO YPABHOBEIIHBAHHE ITePEMEIIEHIA HOHOB Yepe3 MeMOpaHy
10 XHMITYECKOMY I'PaHeHTy (pa3HIIla KOHIEHTPALIil HOHOB 110 00€e CTOPOHEL
KIIeTOYHOH MeMOPAHEI) ITPOTHBOIIOIOAKHEIM IIEPeMEIeHHEM HOHOB 110 ATEKTPHUYE CKOMY

IpajiHeHTy (Pa3HOCTh IIOTEHIMHAIOB 110 00e CTOPOHEI KIETOYH O MeMOPAHEL).

ITK-6 (ITIK-6.1)

IIpoBepsaeMEbIe

Ne KB KoHTpOJLHEIA BONPOC
KOMIIEeTeH IIHH

TO TaKkoe «IMEKTPOXHMITUE CKHIT I'PaJHEHT .
|2TalIOH OTBETA:

KOIeKTPOXIMITUECKHI TPpaieHT» - 3T0 COBOKYITHOCTh TPaHCMeMOpaHHOI pasHHIEL B OIIK-2 (OIIK-2.3),
KOHI[EHTPAI[HH JAaHHRIX HOHOB M HAIIPKEHH A AMEKTPHUE CKOrO ITONA (Pa3HOCTH IIK-6 (IIK-6.1)
TIOTEHIHATIOB MeXK Ty HAPYKHOH H BHYTPEHHEH ITOBE PXHOCTAMH KJI€ TOUHOH
MEMOPAHEI), ONpeNeNSIoINad CHITY H HallpaBIeHHe HOHHOTO TOKa Uepe3 HOHHBII KaHall.

70

AJIropuTMBI YMEHHH
Paznen 1. O0nme NnpuHIHNbI 0HO(PH3HKH HOHHBLIX KAHAJIOB

1. OGyyaroruicsa JeEMOHCTPHPYET HABLIKH PaboThl ¢ 000pYAOBAaHHEM IS PETHCTPAIMH HOHHBIX TOKOB
METOAOM JIOKAJIbHOH (DHKCAI[HH ITOTEHI[HAIA.

2. OOydJaromuiics JIeMOHCTPHPYeT HaBBIKH BIIaJleHHS alropHTMaMH pacyeToB OHO(H3HYECKHX
XapaKTEPHCTHK MEMOPaH 3MEKTPOBO30YIHMBIX KIIETOK.

3. OOy4YaromMicsa JeMOHCTPHPYET HaBBIKH aHAIH3a SIeKTPO(PH3HOIOrHYECKHX SKCIIEPHMEHTAIIbHBIX
IAHHBIX.

4. OOyYaroLMiicsS JEMOHCTPHPYET HABBIKH HCIIOIB30BAHHS IIPOTOKOJIOB JUIS PETHCTPAL[HH ITOTEHIH AT -
3aBHCHMOI'O HaTPHEBOI'O TOKA.

Paznen 2. CTpYKTYpPHO-(PYHKIIHMOHAJILHOE MHOT000pa3He HOHHBIX KAHAJIOB

1. OOy4arommiics JEMOHCTPHPYeT HAaBBIKH HCITOIb30BAHHS ITPOTOKOIOB I PErHCTPAIHH ITOTeHIHal-
3aBHCHMOT O KaJIHEBOI'O TOKA.

2.  OOy4aroniics JeMOHCTPHPYeT HAaBBIKH HCITOIb30BAHHUS ITPOTOKOJIOB IS PETHCTPAIlHH IMOTEHI[HAal-
3aBHCHMOT' O KallbI[HEBOIO TOKA.

3. OOy4arompiics JeMOHCTPHPYET HABBIKH HCIIOIb30BaHH S IIPOTOKOIOB IS PETHCTPALIHH CIIOHTAaHHBIX
H BBI3BAHHBIX ITOTEHI[HAIOB JEHCTBHSL.

4. OOyyaromuics AeMOHCTPHPYET HABBIKH ITPHTOTOBIIEHHS Oy(pepHBIX PacTBOPOB H HCIIOIB30BaHHS
(papMaKOIOTHYECKHX IMPenapaToB IS PerHCTPAIHH Pa3IMYHBIX HOHHBIX TOKOB.
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OIIEHOYHBIE MATEPHAJIBI 1JI51 IPOMEXYTOYHOU ATTECTAIINH

KDHTpﬂ.ﬂbeIE BOIIPOCHI

Ne KB KoHTpoabHELIN BONpPOC Hposepsiemble
KOMIIeTEeH I[HH
|(OOBACHHUTS ITPHHINIIEI PAOOTHL M IIPHBE CTH IIPHMEPH] HOHHBIX HACOCOB.
(STalOH OTBETA:
1 IMPHMEPOM HOHHOI'O Hacoca CIyKaT HarpHii-kammeBad AT®daza, mpotonHads ATdaza,| YK-1(YK-1.1)
KanpliHeBasd AT®a3a. Harpmii-kanneBad ATdaza paldoTaeT II0 IIPHHIOIY aHTHIIOPTA,
TTporycKad 2 HOHA KAl A B KIIETKY, BEOTYCKasd 3 HOHA HATPHA H3 KIETKH
Ne KB KoHTpoOJLHLIN BONPOC Hposepsemnte
KOMIIeTeHII HH
(OO0BACHHUTS ITPHHINIILI PA0OTHL H IIPHBE CTH IIPHMEPHI OEITKOB TPAHCIIOPTEPOB.
(STaloOH OTBETA:

5 (OeKaMH-TPaHCIIOPTEPAMH  ABILIIOTCA ~ HHTErpalbHBle  OelIKH  IDIa3MaleMM, [TK-6 (IIK-6.1)
VUACTBYIOIIHE B TPAHCIIOPTE caxapoB, aMHHOKHCIOT H Ap. MeTalomHTOB. K HIM '
MOKHO OTHECTH, B UYACTHOCTH, HOHHBIe KaHAThl — HAIPHMEpP HOHHBIE KaHAIIbI
cyriepcemMerictea TR P (transient receptor potential).

Ne KB KoHTpoJLHBIN BONPOC Hposepsiemrie
KOMIIeTeHII HH
(OOBACHHUTS ITPHHINIILI CTPYKTYPHO-(YHKIHOHAE HOH OpraHH3aI[MH HOHHBIX KaHAIIOB
STaNoH OTBETA:
3 I10HHEIE KAHAIEI KIETKH IIPeACTaRIA0T cO00I TpaHCMeMOpaHHbIe OelIKOBEIE OIIK-2 (OIIK-2.1)
(CTPYKTYPEL ¢ MOTEKYIIPHBIMI CHCTEMAMH OTKPBITHA, 3aKPERITHA, CETEKTHBHOCTH,
HHAKTHBAI[HH H PEeryILIHH.
Ne KB KoHTpoJabHEIN BONPOC HpoBepsembie
KOMIIETEeH I[HH
(OOBACHHTS MeXaHH3M HOHHOMN CEeIeKTHBHOCTH KAaHAIOB.
IDTAlOH OTBETA:

4 [0 celTeKTHBHOCTH pa3lHYar0T HATpHeBREIe (Na-), kamierrle (K-), kambieBse (Ca-), VK-1 (VK-1.1)
xmopHele (Cl-) xkaHansl. CelleKTHBHOCTh KAHATIOB OITpellelIdeTCA pa3MepaMH '
(CEIIEKTHBHOI'O (PIUIBTPA H ITOPHI KaHAIa, pa3MepPaMI HOHA H eT0 THAPATHOH 000 0K,
3apAA0OM HOHA, a TAKKe 3apAIoM BHYTPEHHEH ITOBEPXHOCTH KaHalAa.

Ne KB KoHTpOJLHEIA BONPOC Hposepstemrle
KOMIIETEeHI[HH
(OOBACHHTS MeXaHH3M (OPMHPOBAHHA MEMOPAHHOIO IIOTEHI[HAIA ITOKOA.
ISTATOH OTBETA:

5 MeMOpaHHELT IOTEHIHAI ITOKOA (popMHpyeTCsS 3a CueT IpajieHTa HOHOBR (HATpPHA, YK-1 (YK-1.1)
KalHd, XI0pa) II0 Ppa3Hele CTOPOHBI OT MeMOpaHsl. DTOT TpPaJHEHT HOHOB
MOAIePAHBAETC A PabOTOH HOHHBIX KAaHAJIOB H HACOCOB.

Ne KB KoHTpPOJLHEIA BONIPOC Hposepsiembie
KOMIIETEH I[HH

\(O0BACHHTS YpaBHeHHE HepHcTa.
6 "STAOH OTBETA: YK-1 (YK-1.1)

VPEIBHEHIIE HEPHCTEI OITHCBIBACT MATEMATHYC CKYIO MOJE b }FCJIDBHDfI KIIETEKH, C TOUKIH
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3PEHHA TPAHCIIOPTA OJHOI'O THIIA HOHOB. ITokas3pIBaET 3HAUEHHE TpElHCMEMﬁpHI—]HDI‘D
PAEHOBECHOT O IIOTCHITHAIA, ITPH KOTOPOM HAIIPABICHHA BEXOOd H BRIXOId HOHOE

[YPABHOBCIITHBAIOT APYI JTPyTa

Ne KB KoHTpoabHELIN BONPOC lposepsiemble
KOMIIeTeHIIHH
(OOBACHUTE ypaBHeHHe | omMaHa-Xo/KKHHa-KarIa.
DTATOH OTBETA:
7 YpaBHeHHEe | 01MaHa- XOKKHHA-Kariia mo3BongeT BEICUHTATE 3HAUEHIE YK-1 (YK-1.1)
TpaHCMeMOPaHHOro 10T eHIHANA ITOKO LA KIeTKH HCXOAA H3 3HAUEHH I KOHI[eHTP Al
HOHOB IT0 00€ CTOPOHEI MEMOPAHEI KII€ TKH.
Ne KB KoHTpoabHELIN BONPOC lposepsiemble
KOMIIeTeHIIHH
|(OOBACHHTE OCHOBHBIE ITPHHITHITEI MOJEH X O IKKIHA-X aKCIIH.
DTATOH OTBETA:
I2TO MareMarTHye CKas MOJEIb, OITHCHIBAOIAA TEHEPAIHIO H PACIIPOCTPaHEHHE
g TTOTEHI[HAIOB JIEHCTBIA B HelipoHax. Mopens Orliia pa3padoraHa AmaHom JImoimom VK-1 (VK-1.1)
XOMKKHHOM H DHAPI XaKcIH B 1952 roxy a1d omHCAHHT IeKTPHUECKHX '
MEXAHI3MOB, KOTOpEIe OOYCIIOBIIHBAIOT T€HEPALIEQ H IIEPeady HEPBHOIO CHITHAlA B
THTAHTCKOM aKCOHe KalbMapa. 3a 3TO aBTOPHI MOJIEIH IToIyuIiiTH HoGemeBCKyro
IIPEMIE0 B 0OIacTH (PH3HOIOTHH H MeIHIHHEL B 1963 TOxy.
Ne KB KoHTpoJabHEIN BONPOC HpoBepsembie
KOMIIeTeHIIHH
HTO Takoe BOPOTHBII TOK H KaK €ro 3aperHCTPHPOBATE.
I2TalOH OTBETA:
AKTHBAI[HA HAaTPHEROI H KATHEROI ITPOBOIIMOCTE ITPH eI OIAPH AL JOIKHA OBITE
9 (CBS3aHA CO CMEIEHHEM 3apa/ia BHYTPH KIIETKH. OTH CMEIleHH I HA3hIBar0TCA VK-1 (VK-1.1)
BOPOTHBIMH TOKAMI. BOPOTHEIH TOK - H3MEHEHHE 3apAJa 3T€MEHTOR KIeTOUHOMH '
MeMOpPaHEI, CB3aHHOE C OTKPBRITHEM HIH 3aKphITHeM KaHaloB. OHH H3 BO3MOKHEBIX
(CIIOCOOOB 3aICH BOPOTHOTO TOKA COCTOHT B CIIOAKEHHH TOKOB, IIPOI3BOHMEIX
(CKQUKaMH ITOTEHI[HATA OIHAKOBOH BETHUHHEL H ITPOTHBOIION O KHOHN ITOIAPHOCTH.
Ne KB KoHTpOJLHEIA BONPOC Hposepsiembie
KOMIIeTeHI[HH
|OImcars HOHHBIE TOKH TTOTEHITHANA TEHC TBHA HEHPOHA.
"JTATOH OTBETA:
B mmoTeHIHane AeficTRHA HellpoHa BRIJEAI0OT TPH (Pa3kl, B KaK O aKTHBHEI Pa3HbIE
) B OIIK-2 (OIK-2.1)
- (haza IeIOAPH3aIlHI ;. aKTHRHEI ITOT eHI[HAT-YIIPaBIdeMble HaTPHeBbIe KaHAIbI
- (haza peroLAPH3AIHI: AKTHBHEI ITOTEHIHAI-YIIPABIIeMbIe Kallie Bble KaHAIbI
- (pa3a THIIE PIIOI APH3IAIHI: aKTHBHEI ITOTEHI[HAI-VIIPARIIAeMbIe KaTHEeREIE KaHAIEI I
XIIOPHBIE€ KaHAJIEI.
Ne KB KoHTpOJLHEIA BONPOC Hposepsiembre
KOMIIeTeHI[HH
|OImcars HOHHEIE TOKH, JIeKallliie B OCHOBE T'eHePallHH ITefICMeKe PHBIX ITOTEHIHAIOB. YK-1 (YK-1.1),
1 "STATOH OTBETA: OIIK-2 (OIIK-2.2.,
MegmeHHas THACTOMIUECKAad JENOIIPH3aII Pa3BHBAETCA H3-3a AaKTHBHOCTH KaHAJIOB OIIK-2.3),

HCN, - AKTHBHPYCMBIC I‘IHTEPHDJIHPII?E]IHIEfI IHKIOHYKJICOTH/-3dBHCHMbIC KdHAJIbI.

TIK -6 (TIK-6.2)
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[Iocie 3Toro AKTHEHPYIOTCA HH3KOIIOPOI'OBEIE IIOTEHITHAII-3aABHCHMBIC Ca2+ xa”Hamel T-
THIIA, 3dT€EM C Oollee BEICOKHM IIOporomM CaZ2+ xa”Hamel L-tmma. Tak PasBHBACTC A

TIOTEHIHAT JeHCTBHA HEfICMEI{EpHDfI KIeTKH. daza PEILOIIAPH3AITHH 00ecIleuHBaeTCdl

AKTHBAI[HE I1OT CHITHAJI-YIIPABJLACMBIX KAIHCBBIX KaHAJIOB.

Ne KB KoHTpPOJLHEIA BONIPOC Hposepsiembie
KOMIIETEH I[HH
\(OOBACHHTH MEXaHH3M PacIIPOCTPAaHEHH IIOTEHIHANA e CTBH L.
IDTAlOH OTBETA:

12 PacIiipocTpaHeHHe TTOTeHI[HAaNIa AeHCTBHA IO TOBEPXHOCTH HEPBHOM KIETKH OCHOBAHO OIIK-2 (OIIK-2.2),
HA TOM, YTO JIOKAILHOe oOpallieHie MeMOPaHHOTO ITOTEHI[HANTA CTHMYIHPYET IIK-6 (ITK-6.1, TIK-6.2)
|OTKPEIBAHHE COCETHIX TIOTEHI[HAN-YIIPABTAEMEIX HOHHEIX KAHAIIOB, B PE3YIIETATE UETO
BO30YKAEHHE PACIIPOCTPAHAETCA B BHJIE MEIIONAPH3AIHOHHOI BOIHBI HA BCIO KIETKY.

Ne KB KoHTpOJLHEIA BONPOC Hposepsiembre
KOMIIETEH I[HH
|OImcars MOTeHIHAN-3aBHCHMOCTE aKTHBAIWH H HHAKTHBAIIH HOHHEIX KaHAaIOB.
IDTaloH OTBeTA:
[[OTeHI[HAN-3aBHCHMOCTS aKTHBAIHH H HHAKTHBAIIH HOHHEIX KaHAIOB, HAIIPHMED,

{3  [HOTEHIFIAI-YIPABILIEMEIX HOHHEIX KAHAIIOB, CEA3aHA C TpaHcMeMOpPaHHEIM CEeIrMEHTOM OITK-2 (OITK-2.3)

4 («CeHCOP HAPSKEHH D)) - 3TOT CETMEHT COHEPKHT ITOIOKHTEIbHO-3apA K HHBIE
|0OCTAaTKH aMHHOKICIIOT, H CIIOCOOeH MEHATH CBOIO TOITOIOTHEO B MEMOPAHE B
3aBHCHMOCTH OT 3HAYEHHA TPaHCMeMOPAHHOIO ITOTEHI[HANIa, TeEM CaMbIM MeH A4
KOH(OpMaIro Oelka, UYTO IIPHBOMHT JTHOO0 a aKTHBAIIH, THOO HHAKTHBAI[NH KaHAala.
Ne KB KOHTPOJBHEBIA BONPOC Hposepsiembre
KOMIIETEH I[HH

14

|OIHC ATk TOIIOJIOTHIO H XAPaKTCPHCTHEH TOKOB ITOTCHITHAI-3aBHCHMOI'O HATPHEBROTO
KaHaJI4.

I2TaloOH OTBETA:

Toromnmor s IOTeHIH All-3aBHCHMOIO HATPHEBOI'0 KaHalla: KaHal COCTOHT H3
rmopoodpasyrolieii ambda-cyOoseIHHIIEL H BCIIOMOT aTelIbHEIX OeTa-cyobeauumIl (GeTal-
0etad ). Anbda-cyOreIHHHIA BRI AE TCA IOMHITEIITH/IHOM I[eIIbE0, COCTOAIIE H3

yeThIpex ToMeHOB (D 1-D4), xaxkaplil H3 KOTOPEIX COCTOHT H3 6 TpaHCMeOpaHHbIX

icerMeHTOB (S1-S6). ITeTma Mex Iy S5-S6 cerMeHTaMH Ka& JOro H3 YeThIpeX TOMEHOB
YYACTBYET B 00paz0BaHIH ITOPHI.

XHPEI{TEPIICTI]I{II TOKOB IIOTEHITHAI-3aBHCHMBIX HOHHEBIX KaHAIIOB. OOIBIIHHCTBO

KAaHAJIOB HMEIOT OBICTPYIO0 KHHETHKY. [ pOBOIHMOCTE OJHHOUYHOTO KaHAIa Mala H He
mpeesnmnaet 10 nCM. brokarop — TeTPOAOTOKCHH.

OIIK-2 (OIIK-2.3)

Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsaeMbIe
KOMIIeTeH IIHH

15

|OImcars TOIOMOTHIO H XapaKTePHCTHKH TOKOB AITHTETHAIFHOI0 HATPHEBOI'0 KaHAJA.
'BTaJIDH OTBEeTA:

(TOIIOTOr HA STHT eIIHAb HOrO HATPHEBOI'O KaHAIA — KaHal IIPeICTaBIAeT coOOit
reTepoTpHMeP, 00pa30oBaH TpeMA CyOseHHHIaMH (anbda, OeTa, raMmMa) B
cootHoIeHnH 1:1:1. Kaxmad cy0pe IHHHIIA COCTOHT H3 IBYX TPaHCMeMOPaHHBIX

X apakTepHC THKH TOKOB 3ITHTETHATHHOIO HarpHeRoro kaHamna: [Iporommvocts ENaC
A HOHOB Nat+ IIpH KOHI[eHTpariax Nat+ =100 H KOMHAaTHOH TeMIIeparype COCTaBIIeT
MIPHMEPHO 4-5 TMHKOCHMEHC, TOKH OIIOKHPYIOTCA JHYPETHKOM aMIUIOPHIOM B
(CYOMHKPOMOTEKYILIPHOIN KOHIIE HTPAIHH.

) ) OIIK-2 (OIIK-2.3)
(CETMEHTOB H OOIBIION BHEKIETOUHOH TIe TIIH MeK/TY HIMH.
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Ne KB

KoHTpoabHELIN BONPOC

IIpoBepaeMbIe
KOMIETeH I[HH

16

|OIHC ATk TOIIOJIOTHIO H XAPAKTEPHCTHEI TOKOEB ITIOTEHITHAI-3aBHCHMEIX KAaJTHCBBIX
KAHAJIOB.

|2TalIOH OTBETA:

Tomomora: 4 mopooGpa3yrolifie anrkda-cyose IHHIEI 00pa3yrT TeTpaMep. Kaxmasa
(CYOBeTHHIIA COIe P/KHT TPaHCMeMOpaHHbIe CerMeHTH S 1-S6, S4 — ceHcop
HAIlPA/KEHN, TIETILL MeEKTY SS5-S6 yJacTBYeT B 00pa30BaHHH IIOPHL. ECTh
peryiIaTopHEIe OeTa CyObe JIHHIIEL.

X apakTepHCTHKA TOKOB: 3ajiep/KaHHad aKTHBAIHA ITPH JeIONIpH3aii. THTHOHTOP —
TETPA3THIIAMMOHIIIH.

OIIK-2 (OITK-2.3)

Ne KB

KoHTpOJLHEIA BONPOC

IIpoBepsaeMbIe
KOMIEeTeHI[HHA

17

Ormcars CTPYKTYPY H (YHKIIHH PHAHOTHHOBOTO H HHO3HTOITPH(OC(ATHOrO
PEIETITOPOB.

[DTAaI0H OTBETA:
PHAHOMIHOBELT H HHO3HTONTPH(OCHATHROT PEIEIITOPSI — JIHT aH-YIIPABIAeMEBIE
KalBI[HERBIE KAHAIEI, PACIIONOAKECHHEIE HA BHYTPHKIETOUHEIX MeMOpaHax.

ICTpyKTypa: SBIAHOTCA TOMOTeTpaMepaMH, Kaxkaad cyObeTHHHI[A COCTONT H3 IIeCTH
TpaHCMeMOPaHHEIX CETMEHTOB.

'(I)}’T]ICIHIIIZ IIOCIIE CBA3H C JINI aHOOM (EII{TI[BEITDPDM) o0e CIIeuHBaroT BEBIXOJ HOHOB

KAJIBITIA H3 BHYTPHEICTOYHOTO KaIBITHEBOT O JCIIO B ITHTOILIIA3MY. HI‘I)HIDT BaAHYIO
POJIE ITPH MBIIIEYMHOM COKPAIIE HIHI.

OIIK-2 (OIIK-2.3)

Ne KB

KoHTpPOJLHEIA BONPOC

IIpoBepsieMble
KOMIIETEH IHH

18

Ormcars CTPYKTYPY H ()YHKIIHH KaJlb I -IIPOHIIAeMBIX He CelleKTHBHBIX KaTHOHHBIX
KaHaJIOB.

[DTAaJI0H OTBEeTA:

ICTpyKTypa KaHainoB cymnepcemMeiictea TRP: mopooGpa3syroinad cyoseIHIIA COCTONT H3
16 TpaHCMeMOPaHHBIX CETMEHTOR (S1-S6). PeryilATOpPHBIX CyOheJIHHI[ HET. BRIAEIAI0T
icemeiictBa: TRPA, TRPC, TRPV, TRPP, TRPM, TRPML

|(OYHKIMH KAHAIOB: TEPMOPEIEINI, IIPOITyCKaHHe HOHOB KanbI[Hd H HaTpud. TRP
KAHAIBI ABIIAFOTC A YHHKAIbHBIMH 110 CBOEH CIIOCOOHOCTH aKTHBHPOBATHCA HE3aBHCHMO
0T meronApu3anui MemOpansl. Hammprmep, TRPC6 ABIAr0TCA CTPYKTYPHOIN
KOMITOHEHTOI I1[e1eBOI AHalparMel.

ITK-6 (ITK-6.1)

Ne KB

KoHTpPOJLHEIA BONPOC

IIpoBepsieMble
KOMIIETEeHI[HH

19

Ormcars CTPYKTYPY H (YHKIHH XITOPHTHEIX KAHAIIOB.

DTATOH OTBETA:

(CtpykTypa: Kanams! BxmrouaroT oT 10 mo 12 TpaHcMeMOpaHHEIX CeTMEHTOB,
|00pa3yIoIHX B KIETOUHOI MeMOpaHe eIHHCTBEHHYIO ITOPY. AKTHBAI[HNA KaHATOB MOKET
MIPOHCXOMHTSH IO AefCTBHEM ITOTEHI[HANA, KATBI[HI, PA3THUHBIX BHEKIETOUHBIX
THTaHA0B M pH

(DYHKIHH: XJIIOPHIHBIE KAHABI HT'PAT BAAKHYI0 POTE B VCTAHOBIEHITH MEMOPAHHOTO
TMOTEHI[HATa ITOKOA H IIOAAepAaHHI HOpMAaIsHOro o0séMa KIeTKH. Kak ImpaBiio, 3TH
KAaHAIIBI CITOCOOHEI IIEPEHOCHTE He TOIBKO HOHBI XTopa Cl—, Ho H HCO3—, I-, SCN—H

NO3—.

OIIK-2 (OIIK-2.1),
ITK-6 (ITK-6.1)




IIpoBepaeMbIe

Ne KB KoHTpoabHELIN BONPOC
KOMIIEeTeH ITHH
Ommcars CTPYKTYPY H (PYHKIHH ITPOTOH-aKTHBHPYEMBIX KAHATIOB.
(STaloOH OTBETA:

20 ASIC nounsie xkaHaksl oTHOCATCA K cynepceMeicTBy DEG/ENAC. ArmsaroTcs IK-6 (ITK-6.1)
TpHMEPHEIMH. DKcpec CHPYIOTCA B [IHC u ITHC. ITpoBOadIT HOHBI HATPHA H KAJIbIHI B
|OTBET HA 3aKHCIIEHHE BHEKIETOUHOI Cpebl, MOI'YT YUACTBOBATh B CHHAIITHYE CKOI
Tiepegage.

Ne KB KoHTpPOJLHEIA BONIPOC lposepsiemble
KOMIIeTeH ITHH
(OOBACHHUTS ITPHHINIL IIEPeIauH CHTHAIOB YePe3 HOHOTPOIHbIE H MeTaO0TPOITHEIE
PELETITOPEL.
| DTaJIOH OTBETA!
1 OHOTPOITHEIE PELENITOPHI HEIIOCPEACTBEHHO CBA3AHBI C HOHHBIMH KaHATaMH KJI€ TKH.
[1OHOTPOIIHEIE PELENITOPEI — 3TO ITYTh OBICTPOI IepeJayl CHTHAIA H 00pa30BaHILA
21 [ToCT-CHHAITHYe CKOI Iepeaaur 0e3 H3MeHeHHA IIPOIleCCOB MeTadom3Ma B KIETKe. OIIK-2 (OIIK-2.3)
[IprvepoM MOTYT CIIYEAHTE I AMK -petienrTopEl.
MeTaOOTPOIHEIE PELEIITOPEL HE HMEFOT IIPAMOM CBA3H ¢ HOHHBIMH KaHaIaMH Ha
TTOBEPXHOCTH KIIETKH WIH €€ Be3HKYII H OCYIIECTBILIIOT Ilepeiady CHIHAIA Ha HIX
yepe3 Te I HHbIe BHYTPHKIETOYHBIE CHTHAIBHEIE MEeXaHI3MEBI, HepeaKko — uepe3 G-
Gemxu. I1prMepoM MOKET CIIYKHTH PELeNITOpP K aHTHOTEH 3HHY-11.
Ne KB KoHTpOJLHEIA BONPOC Hposepsiembre
KOMIIeTeH [THH
(Ormicars ITPHHIIIIEL PET VI H JTHT aH/T-3aBH CHMBIX HOHHEIX KAHAIOB.
DTaIOH OTBETA:
I9TO TpaHCcMeMOpaHHbIe OEIKH HOHHBIX KAHATOB, KOTOPBIE IIO3BOIAIOT HOHAM,

5y  [HAIPAMED, Nat, K+, Ca2+ u/mnn Cl-, mpoxomuTs yepe3 OHOIOrHYe CKYH MeMOPaHY, OIIK-2 (OIIK-2.3),
MTOCPEICTBOM H3MeHEeHHA KOH(opMAaIiH (OTKPEITHA) B OTBET HA CBI3BIBAHIIE ITK-6 (ITK-6.1)
XHMIYe CKOTO MeCCeH/Kepa (TO eCTh JINTaH/a), TAKOro KaK, HaIlpHMe P, MOIIEKYIIbI
HellpoMmeaparopa. KaHalbl OTKPHBAKTCA IIPH KOH(OPMAITHOHHOM CBI3bIBAHHH JIHTaHIA
IC PENENITOPHOM YacTEI0 KaHAIA.

Ne KB KoHTpOJLHEIA BONPOC HpoBepsenbie
KOMIIeTeH [{HH
|O1micars MPHHITHITEL PETVIIAIIH Me CCeH/KeP-3aBHCHMBIX HOHHBIX KaHAIIOB.
ISTaloH OTBeTA:

2 Kanansl TRPC6, B uactHOCTH, akTHRHPYIOTCI DAG (xoMmmioHeHT (pocormHo3uTHIHOTO | OIIK-2 (OITK-2.3),
Kackaja). T.e. IIpH aKTHRALIH PEIENTOpa, CONMPAEKEeHHOro0 ¢ (G-OelIKoM (perenTop K [TK-6 (ITK-6.1)
aHrHoTeH3HHy-Il) akTiBHpyeTCcA Qocdomimaza C, KoTopasd CTHMYIHPYET aKTHBHOCTD
KaHa1oB TRPC6 mmocpeicTROM IHAIUIITHI[EPOTIA.

Ne KB KoHTpoJabHELIN BONPOC Hpoepstembte
KOMIIeTeH ITHH
(Ormicare CTPYKTYPY H QYHKIMHH HHKOTHHOBOI'O AIlETHIXOMHHOBOIO PELENTOpA.
STalOH OTBETA:
AHHBI HOHOTPOITHBL PEIENTOP ABIIETCA FeTEPOOIHTOME PHBIM KOMITIIEKCOM,
24 COCTOSIIIM H3 YeThIpeX pa3HbIX OeIIKOBBIX CyOheHHII. [IpH ecTeCc TBeHHOIT OIIK-2 (OIIK-2.3),

SKCIIPECCHITL B KIIETKEC CHa4Yalla BOSHHEAIOT THMCPHBIE KOMIIICEKCEL G-y H l’l—ﬁ, IIOTOM

\popmipyeTca TpuMep o-B-0, H HAKOHEII, IT0cle 00heJHHEHH A HMepa H TPHMepa, B

KIIETOUHYIO I«ri[lEI!ui[ﬁI)EIH}r BCTpaHBacTCA @}TE{IHIDHHJ]I:I{B]TI IIEHTAMED CO CTEKIIDMETPIIEIT
|012 B’Yﬁ

ITK-6 (ITK-6.1)
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(I)}T]I{IHIIIZ o0e CcIIeuyHBaeT IEpeaayy HEPBEHOI'O HMIIYIIECA HEPE3 HEPBH O-MBIIICHHEBIC
CHHAIICHL H aKTHEHPYETCH alI€TIIIXOIIHHOM, d TAaKAC HHEKOTHHOM.

Ne KB KoHTpOJLHEIA BONPOC HpoBepsenbie
KOMIIETEeHI[HH
(Ormmicars CTPYKTYpPY H YHKIGH I'AMK H ITHIIMHOBEIX PEIENITOPOB.
ISTATOH OTBETA:

25 I2T0 HOHOTPOIHEIE perlennTOPEl: [ AMK H ITIHITHHOBEIH PEIENITOPEI PACIIONOXKEHEL B [K-6 (ITK-6.2)
TTOCT CHHAIITHYE CKOIl MeMOpaHe, TOPMO3AT Ilepegady HEPBHOI'O HMITYIIbCA. '
(OyHEIOHPVIOINT 'AMK I ITIHIGHOBEL pellelITOPEI ITPeACcTaBIgeT co0O0il
re TePOTIEHT AMEPEL.

Ne KB KoHTpoabHELIN BONPOC lposepsiemble
KOMIIETEH I[HH
|Ormcars IIPHHIHITEL IIEpeJauqll CHTHAIa B XHMITYe CKOM CHHATICE.
(STaloOH OTBETA:

26 B XHMIHeCKOM CHHAIICE IIepejiaia CHTHala OCYIIE CTBILIETCS TIOCPEAICTBOM Me/HATopa, MK -6 (TIK-6.2)
KOTOPBIIT BEICBOOOKJAETC H3 IIPe-CHHAIITHYE CKOH MeMOpPaHbI, H CBA3BIBAETCA CO
(CBOHM HOHOTPOITHBIM PEIEIITOPOM Ha IIOCT-CHHAITHYECKOI MeMOpaHe, PeryIHpys
3HAYeHHe IIOTeHIHala Ha MeMOpaHe

Ne KB KoHTpPOJLHEIA BONIPOC lposepsiemble
KOMIIETEeH I[HH
O1mcars CTPYKTYPY H (PYHKITHH KOHHEKCOHOB.
STaNoH OTBETA:

27 KOHHEKCOHEI JBYX KIETOK 00pa3yIOT IIEeNeBOH KOHTAKT, B YACTHOCTH, MeXKIY JIBYMI IIK-6 (IIK-6.2)
HeHPOHAMIH IIPH 3TeKTPHYE CKOM CHHAICe. Kax IpIi KOHHEKCOH COCTOHT H3 IIIECTH
KOHHEKCHHOB.

Ne KB KoHTpoabHELIN BONPOC Hposepstemrte
KOMIIETEH I[HH
|O1mcars afpeHaTHH-3aBHCHMBIH CHTHAIBHENT KAcKaJ PETYILAIIH HOHHEIX KaHATIOB B
KAPHOMIOIHTAX.
|2TalIOH OTBETA:
AnpenamH akTHBHpYeT If-Tok (HCN KaHamIb) B KapAHOMIOI[HTAX. 3a CUeT
VBEIIHUEHI I BEPOATHOCTH HAXOKIeHIA f-KaHaIIOB B OTKPEITOM COCTOSHHIH, UTO
28  |oTpaxkaeTcd B CMEIIEHHH KPHBOMH 3aBHCHMOCTH BeIIHUHHEI If TOKa OT IIPHIOAKEHHOTO ITK-6 (11IK-6.2)
TTOTEHIHATA B 00IacTh Oollee IMONMOKHTEIbHBIX 3H aue HI.
B pe3yabTaTe B3aHMOZEIICTBHA aJipeHAIHHA C [ -aJJpe HOPeleIITOPaMI,
SKCIIPeCCHPOBAHHEIMH HA ITOBEPXHOCTH ITeiIC MEKEPHEIX KIETOK, ITPOHCXOITHT
AKTHBAI[HA aJeHHIIATI[HKIA3E] H VBEIHUEHHE BHYTPHKIIETOYHOH KOHI[EHT partiu ITAM @,
KOTOPBIII HEIIOCPEACTBEHHO CBA3bIBAeTCA ¢ OenkoM f-kaHana H yBemurBaeT If Tok.
Ne KB KoHTpOJLHEIA BONPOC Hposepstemrle
KOMIIETEeHI[HH
|O1mcars HOHHEIE MeXaHI3MEI CHHIpoMa bpyraza.
IDTaTOH OTBeTA:
\(CHHIapoM bpyraja BOSHHKAET B pe3yIbTaTe MYyTaIlIi, KOTOPEIE
29 - YMEHBIMAOT BXOAIIIE MTOTOKH HATPH A HIIH KaIbI[H A ITK-6 (ITK-6.1)

- YCKOPAFOT BEIXOA, HOHOB KaIH A HAPYKY
IOTH HAPYIIEeHHI IIPHBOAAT K PaHHEH II0Tepe IUIATO IIOTEeHI[HANA JIeHCTBHA.
bOJILIIIMHCTBO MyTaIlHIH HaXoAATCA B reHe SCNSA, MPHBOAA K YMEHBIII€ HIFO




AKTHBHOCTH ITOTEHITHAIL-VITPABIACMBIX HATPHECERIX KaHAJIOBR Navl.5, uro IIPHBOIOHT K
HAPYIIICHHED ITPOBOAHMOCTH Kap THOMHOITHTOR.

Ne KB KoHTpOJLHEIA BONPOC HpoBepsenbie
KOMIETeH I{HH
|O1micars HOHHBIE MEXaHH3MBI TTOUEUHBIX KaHATOIIATHI.
ISTaloH OTBETA:

30 VYBemueHHe aKTHBHOCTH ITPH MyTaI[HH HOHHBIX KaHaIoB TRPC6 BRI3BIBAET pa3BHTHE OIIK-2 (OITK-2.2,
(poKaIbHO-CETMEHTAPHOI0 ITTOMEPYVIIOCKIIepo3a. IIpH 3TOM CHHIPOME B ITOJIOIHTAX OIIK-2.3)
VBEIHUHBAETCA YPOBEHs BHYTPHKIETOUHOIO KAJBI[HI, HAPYIIIEHHE VIbTPACTPYKTYPHL
TI[eIIeBOI JiadyparMel, H, KaK CIEJCTBHE, ITPOH CXOMUT CIVIIHBAHIE ITOIOIHTOB.

Ne KB KoHTpoabHELIN BONPOC lposepsiemble
KOMIETeH I[HH
(Ormicars HOHHBIE MEXaHH3MEBI TPAHCIYKIHH B OOOHATEIbHBIX PEIENTOPAX.
OTAIOH OTBETA:

31 (OOOHATEIBHBII PEIEIITOP ABIAETCA PELEIITOPOM, COIpAKeHHBIM ¢ G-06emxoM. [Toce YK-1 (YK-1.1),
B3aIMOJIEICTBHA ¢ JTHTAHIOM, 3allyCKaeTCA THOO aJleHIUIaTIHKIa3HbIi CHIHAaIhHbLT IIK-6 (IIK-6.1)
Kackaj, THOO0 ocdommiaszHelil. YTo IIPHBOIHT K AeIIOILAPH3AIIH 000HATE:HOTO
HeIpOHA.

Ne KB KoHTpPOJLHEIA BONIPOC lposepsiemble
KOMIeTeH IHH
KaKHe CYIIEeCTBYIOT CIIOCOOBI aKTHRAI[HI HOHHBIX KAHAIIOB.
|2TaIOH OTBETA:
32  |CrrocoOrl aKkTHBAIMH HOHHEIX KAHAIOR! IIK-6 (IIK-6.1)
- AKTHBAIHA (PH3HIECKHMH H3MeHEHIAMH,
- AKTHBAIHA XHUMHYECKHMH BEIIECTBAMI.
Ne KB KoHTpoabHELIN BONPOC Hposepstemrte
KOMIeTeH IHH
UTO BRI3BIBAET HOPAJIPEHAINH B KapH OMHOIHT ax.

33  |OrtamoH orBeTa: IIK-6 (IIK-6.1)
H opaipeHalH B KapIHOMHOIIHTAX (POoCcHOPHIHPYET KalbIHEBEIE HOHHBIE KAHATIEI.

Ne KB KoHTpOJLHEIA BONPOC Hposepsiembre
KOMIIETEeH IHH
Kaxkne QyHKIII €CTh Y BCIIOMOTaTeIbHEIX CYOheIHIII.
3 |2TaIOH OTBETA: [K-6 (ITK-6.1)
(OYHKI[HH BCIIOMOTATEIbHBIX CYOBe THHHII;
MomyIAToOpHasd, CTPYKTYPHAL, CTaOHIH3HPYIOIIAL.
Ne KB KoHTpoabHELIN BONPOC lposepsiemble
KOMIETeH I[HH
Kaxme ITOAXO0/IbI OIHCHIBAXOT TPAHCIIOPT HOHOB YePe3 HOHHEBLI KAHA.
35 |OrtanoH oTBeTa: YK-1 (VK-1.1)

JIHCKPETHEIH, HETIPEPEIBHELI.
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Ne KB KoHTpoabHELIN BONPOC

IIpoBepaeMbIe
KOMIETeH I[HH

KaxHe ecTh IIPHHIHIIEL AKTHE AI[HH MEXAHOYYBCTBHTCIPHBIX HOHHBIX KaHAJIOB.

[DTAaI0H OTBETA:

HPI]HI_H]III:I AKTHEAITHH MEXAHOYYBCTEHTCIIb HEIX HOHHBIX KaHAIIOB!

36 |- H3MeHeHHe KPHBH3IHEI MeMOpaHbI ITK-6 (IIK-6.1)
- TaTePAIBbHOE PACTIKEHHEe MeMOpPaHEI
- BO3/IeHCTBHE HA BHEKIIE TOUHbIE MOIEKYIIPHEIE MOCTHKH
- BO3JIENICTBHE HA BHYTPHKIETOUHEIE CTPYKTYPEL
Ne KB KoHTpOJLHEIA BONPOC Hposepsiembre
KOMIIETEH [THH
KaKie KaHAThI OTBEYAOT 3a TPAHCIIOPT BOEI.

37 I9TaIOH OTBETA;

KaHabl, KOTOPEIE OTBEYAROT 3a TPAHCIIOPT BOIBI - AKBAITOPHHEI.

ITK-6 (IIK-6.1)

Ne KB KoHTpOJLHEIA BONPOC lposepsiemble
KOMIIEeTeH I[HH
HTo TaKoe «IIepexeaT PaHBEEY.
|2TaIOH OTBETA:
38  |[lepexmar PaHBbe» - Oe3MIETHHOBOE IIPOCTPAHCTRO HA aKCOHE HEIPOHA, TIE IIK-6 (IIK-6.1)
ICOCPEJIOTOYEHBI HOHHBIE KaHAThI H IIPOHCXOIHT BO300HOBIIEHHE H YCHIIEHHE IIePeqaurt
TIOTEHIHana Jef CTBH A
Ne KB KoHTpOJLHEIA BONPOC Hposepsiemble
KOMIIEeTeH IIHH
KaKHe CYIIECTBYIOT MEXAHH3MBI TEHCTBHA MeCTHBIX aHeCTETHKOB.
|2TaIIOH OTBETA:
39 MexaHH3MEI TefICTBH A MeCTHBIX aHeCTETHKOB: ITK-6 (ITK-6.1)
- HemocpeacTBeHHO OIIOKHPOBAHHE ITOPHI KAaHAIA,
- OIIOCPEJOBAHHO Yepe3 H3MeHeHHe JIMITHTHOTO OKPYKeHHI KaHala.
Ne KB KoHTpOJLHEIN BONPOC Hposepsiemble
KOMIIEeTeH IIHH
KakHe KaHAIBl PeTYIHPYIOT YPOBEHh CHHTE3a HHCYIIHHA B OeTa-KIIeTKax

ITOKEITYTOUHOH KEeIIE3El.
[DTAI0OH OTBETA:
40

KaHalsl, KOTOPEle PeryIHPYIOT YPOBEHb CHHTE3a HHCYIIHHA B OeTa-KIeTKax
IO eTYIOUHON KeJIe3bl:

ATD -UYBCTBHTEbHEI€ KalHeBhIe KAHATEL.

IIK-6 (IIK-6.1)

Ne KB KoHTpoabHELIN BONPOC

IIpoBepaeMbIe
KOMIETeH I[HH

KakHe XapakTepPHCTHKH IT03BONA0T HIAeHTH (I
[9TalI0H OTBETA:

DOBAaTh HOHHEBIH KaHAa.

41 X apaKTePHCTHEKIH, KOTOPEIE ITO3BOJIMIOT HASHTH(HIMPOBATh HOHHBII KaHAI
- ITpoBOHMOCTE;

- BEPOATHOCTE OTKPBITOI'O COCTOMHEILA,
- IIOTEHITHAI PCECPCHI.

[IK-6 (TIIK-6.2)




Ne KB

KoHTpoabHELIN BONPOC

IIpoBepaeMbIe

[13 KaKOro COOTHOIIEHH I MO/KHO TIOTYUYHTh 3HAYEHH A ITIPOBOIHMOCTH H IOTEHITHATA
PEBEPCHH.

KOMIIETCHIHH

42  |DrtamnoH oTBera: ITK-6 (ITK-6.2)
3HaueHNd ITPOBOJHMOCTH H ITOTE HITHAIA PEBEPCHH MOKHO ITONYYHTh H3 BOIBT-
aMITIEPHOH XapaKTe PHCTHKH.
Ne KB KoHTpoJabLHEIN BONPOC Hposepsiemele
KOMIIEeTeH ITHH
I,Z[JL*«I Yero MokeT OBITh HCIIOIb30BAHEI OIIOKAaTOPEI HOHHBIX KAHAJIOB.
43 [JTIom orBeTa u [K-6 (TTK-6.2)
BIIOKaTOPEI HOHHBIX KAHAIOB HCIIONB3YIOTCA B (PYHIAMEHTATHHBIX HCCIIeOBAHIIL, B
Teparmi HEKOTOPBIX 3a00IeBaHHil, 14 MECTHOI aHe CTe 3HIL.
Ne KB KoHTpOJLHEIA BONPOC Hposepsiembre
KOMIIeTeH I{HH
KaxkHe 3HAUEHH A IIOTEHI[HAIA IIOKOA 1. HeilpoHa, KapHOMIOIIHTA, TIeficMeKepHOI
KIIETKI .
44  [OTanoH oTBeTAa: ITK-6 (ITIK-6.1)
3HaueHN ITOTeHI[HANA ITOKOS I HeflpOHa, KapIH OMHOIHTA, TeficMeKe PHOI KIETKH -
70 MB, -80 MB, -60 MB, cOOTBEeTCTBEHHO.
Ne KB KoHTpOJLHEIA BONPOC Hposepstemrle
KOMIIeTeH I{HH
KakHe CTPYKTYPHEI HMEET B CBOEM COCTABE ITOTE HITHAI-YIIPABIIA€MbIil HOHHBII KaHAT
|2TalIOH OTBETA:
45  |CeHcop HapssKeHHd, ITOPOoOOPa3yIOLIILI TOMeH, CelIeKTHBHEII (PIUIBTP, BOPOTHBII ITK-6 (ITK-6.2)
MEXAHN3M — CTPYKTYPHI, HMEFOII[IE B CBOEM COCTABE ITOTEHITHAT -YIIPABRI A& MBI
FIOHHBIH KaHAal.
Ne KB KoHTpPOJLHEIA BONIPOC Hposepsiembie
KOMIIeTeH ITHH
UTO TaKoe BOIbT-aMIIepHAA XapaKTePHCTHKA KaHaIa.
|2TAaIOH OTBETA:
46  [BompT-amIlepHad XapakTe PHCTHKA KaHalIa — 3T0 COOTHOIIeHHe aMIUIHTYAEI CHIIEL TOKA, ITK-6 (ITK-6.2)
ITPOTEKAFOIIETO YePe3 KaHAT K BeIHUIHE TPaHCMeMOPAHHOTO IIOTEeHI[HATIA. D Ta
XapaKTEPHCTHKA SBIAETCS YHHKATLHOM I KaK/IO0I0 THIIA HOHHEIX KAHAIOB.

- IIpoBepsseMEbIe
Ne KB KoHTpPOJLHEIA BONIPOC poBEp
KOMIEeTeHI[HH
|C HCIIONB30BAHHEM KAKHX METOOB MOKHO H3MEPHTE aKTHBHOCTE HEKOTOPEIX HOHHBIX
KaHAJIOB, IIOMHMO MeTO/a JIOKAIBHOI (PHKCAI[HH ITOTeHI[HAA.
[DTAaJI0H OTBEeTA:
47

[[pHKH3HEHHAA (IyopecIleHTHAS MHKPOCKOITHSA ¢ HCIIOTb30BaHHEM UYBCTBHTEIBHEIX
30HJIOB;

HEI\*IEPEI{[IE TOKA KOPOTROTO 3aMBIKAHHA.

ITK -6 (TIK-6.2)

45




Ne KB

KoHTpoabHELIN BONPOC

IIpoBepaeMbIe
KOMIETeH I[HH

Kaxme PEATrCHTEI YVCTPAHAKT HHAKTHBAITHE) ITOTEHITHATI-VIIPABIIAEMOT O HATPHEBROI' O
KaHaJI4.

[2TalI0H OTBETA:

48 . IIK-6 (IIK-6.2)
[TpoTeomiTirue cCKHe pepMeHTHI, IEeIITH/IHEIe TOKCHHEI, AlIKOIOH IHbIe HeITPOTOKCHHEIL —
peareHThI, KOTOPHIe YCTPAHAIOT HHAKTHBAI[HIO ITOTEHI[HAT - VIIPABIAeMOTO HAaTPHEBOTO
KaHaJIA.
Ne KB KoHTpoJabHEIN BONPOC Hposepsiemele
KOMIETeH I[HH
To Takoe «l10OHHOE PABHOBECHE).
|2TaIIOH OTBETA:
49 «I1OoHHOE PAaBHOBECHE» - 3TO YPABHOBEIIHBAHHE IIEPEMEIIEHIT HOHOB Uepe3 MeMOpaHy MK -6 (TIK-6.1)
10 XHMIYECKOMY I'PaJHeHTyY (pa3HII(a KOHIEHT ALl HOHOB I10 00€ CTOPOHEL
KI€TOUHOH MeMOPaHBI) IIPOTHROIIOIOAKHEIM ITepeMelleHHeM HOHOB I10 3MeKTPHYe CKOMY
T PaJHEHTY (Pa3sHOCTh MOTEHIHATOB 10 00e CTOPOHEI KIE€TOUH O MeMODAHEI).
Ne KB KoHTpoabHEIN BONPOC Hposepsiemele
KOMIETeH I[HH
UTO TaKkoe «DIEKTPOXHMITUE CKHI IPaJieHT.
|2TaIOH OTBETA:
50 (OIEeKTPOXHMITUECKHIT TPaieHT» - 3T0 COBOKYIIHOCTE TPAaHCMEMOPAHHOI pa3HHIEI B OIIK-2 (OIIK-2.3),

KOHIIEHTPAI[HH JIAHHBIX HOHOB H HAIIP ZKeHH A 31eKTPHUe CKOTo IO (Pa3HOCTH
TTOTEHIIHATOB MeKIy HAPY/KHOMH H BHYTPeHHeIl ITOBePXHOCTIMH KIIe TOUHOI

MEMﬁPElI—E:I), OIIpEICILATOITAA CHIIY H HAIIPABJICHHC HOHHOI'O TOKA HEPE3 HOHHBIH KaHAI.

ITK-6 (ITK-6.1)

Pl bY «HMHIL nm. B, A. Aumazosa» Mumsapasa Poccnn
CepTucpukar D0OFD30568D6E44A682C5AEDEBZ2DSACZ2C3S
Bnapeney [NapmoH EneHa BanepkeBHa
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