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Pa6ouas nporpamma gucrumuinHbl "MonekyispHas GU3HOIOTHS U SHAOKPUHOJIOTUA" TI0 HANPABICHUIO IOJTOTOBKH
(cenmanbroct) 30.05.03 "MeaunuHckas kubepHeTrnka" HanpasieHHOCTH (Tpoduino) MeaunuHekas crp. 3
kub6epreruka ®I'bBOY BO «Henl'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Ienpro m3ydeHHs: TUCIUITIMHE! "MouekynsapHast GH3HOJIOTHS W SHIOKPHHOJIOTHS" sIBIsIeTCS ChOPMHUPOBATh Y CTYACHTOB
[ETIOCTHYIO CUCTEMY 3HAHUH B 0071aCTH OMOXMMHUH TOPMOHOB, UX POJIH B PeaTH3alil MEXaHU3MOB OHOXMMHUYECKUX,
(hU3HONOTHYECKUX, TEHETHUECKUX 1 UMMYHOJIOTHYECKUX MPOIIECCOB, YTO HEOOXOAUMO ISl OBIAJCHUS METO0JIOTUEH
MOJICKYIISIPHOW ¥ TPAHCIAMOHHON MEIUIIMHEI, KBUTH(HUIIMPOBAHHOI N BCECTOPOHHEH OIICHKH (DYHKIIHOHHPOBAHHS
OpraHu3Ma Ha KJIETOUHOM U MOJIEKYJIIPHOM YPOBHSIX U OCYIIECTBICHUS UCCIIEN0BAaHUN, OCHOBAaHHBIX HA MOJIEKYJIIPHOI
JUArHOCTHKY U HANIPABICHHBIX HA JOKIMHUYECKOE BBIABICHHE PA3IMUHBIX COIIMANBHO 3HAUYMMBIX 3a00/eBaHuUil.

3a/:[aanI/1 N3YUCHUA TUCHUIUINHBI ABJISIOTCA:

- (hopMupoOBaHKE 3HAHHH 0 MEXaHU3MaX MOJIEKYISIPHO-(H3HOIOTHIECKHUX MIPOIIECCOB, MPOUCXOMAIINX B )KHBOM OPTaHU3ME B
HOPME U TTaTOJIOTUH; 0 OMOXIUMUHU FTOPMOHOB, MEXaHU3MaX MX TPAHCIOPTA, PpeLeNINH, (JaKTOPOB POCTa;

- popMupOBaHUE YMEHUI OPTraHU30BBIBAThH U TUIAHUPOBATH UCCIEIOBAHUS (PH3HOIOTUICCKUX M OMOXHUMUYECKUX MPOIIECCOB,
MPOUCXOIAIINX B KIETKE UelloBeKa, AUCTBHUS TOPMOHOB U BEILIECTB, MHTUOUPYIOUINX UX JISHCTBUE, B MPAKTHUECKUX LIENAX;

- (bOpMI/IpOBaHI/Ie HaBbIKOB OpraHu3anu U NpoBEACHUA (1)I/I3I/IOJIOFI/ILISCKI/IX OKCNIEPUMEHTOB C UCIIOJIB30BAHUEM METOJI0B
(I)I/ISI/IO.]'IOI‘I/II/I IIpHu UCCIICJOBaAHNU (l)yHKI.lI/IOHI/IPOBaHI/IH KIICTKU, TPUMEHCHUA TCPMHUHOJIOTUN MOHeKyﬂ}IpHOﬁ (I)I/I3I/IOJ'IOFI/II/I n
OHAOKPHUHOJIOTHH.

PeSyJ'ILTaTLI 06yLI€HI/I$[ 0 IMCUUINIMHE HAITpaBJICHbI HA JOCTHXKCHUEC NHAUKATOPOB!:

YK-4.3. ImeeT HaBBIKH aKaJIeMUYECKOTO U MPO(PECCHOHANBEHOTO B3aUMOACHCTBHS, B TOM YHCJIC Ha HHOCTPAHHOM(BIX) SI3BIKE

(ax).

OIIK-1.1. O6namaer pyHAaMEHTATBHBIMA H TIPHKJIAHBIMHA 3HAHUSIMH B 00IaCTH MEIHUIIMHBL, OMOIOTHH U IPYTHX
€CTECTBEHHOHAYYHBIX HAIIPaBIICHUH.

OIIK-1.2. JIleMOHCTpHpYET YMEHIE IPAMEHATH U HCIIONB30BaTh (PyHIaMEHTaIbHBIC U IPUKJIaTHBIC 3HAHUS B 00JIaCTH
MEIUIUHEI, OMOJIOTUH U JIPYTHX €CTECTBEHHOHAYIHBIX HATIPABICHUH JJISl IOCTAHOBKH U PEIICHUS KITMHUKO-JIA00PaTOPHBIX U
HAYYHO-HCCIICA0BATEILCKUX 3a/1a4.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: 51.0.04.04

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0Ierocs:

Buonorus

Opl"aHI/I'{CCKaH XUMUA

AHaToOMHS YeJIoBeKa

OO01as 1 HeoOpraHU4YecKasi XUMHS

I'ucronorus, SMOPUOIOTHS, IUTOIOTHS

dusnoaorus

2.2 TMCOMILTHHBI M PAKTUKH, JJI1 KOTOPBIX OCBOEHUE TAHHOI JUCHHILITMHBI (MOYJIs1) HEOOXOIHMO KaK
NpeaIecTByIOIee:

DHIOKPUHOJIOTHUS

OpraHu3anusi Hay9HbIX 1 MEINKO-OMOJIOTHIECKUAX UCCIIeTIOBAHNH

[loaroToBka K ciave v ciava roCcyJapCTBEHHOI'O 3K3aMCHa

IToaroToBka K MpoIEAype 3alUTHI U 3aIIUTa BRITYCKHON KBATH()UKAIIMOHHON pabOTEI

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JILTATE OCBOEHHSI TUCIAIAHBI
(MOZY.JIS)

YK-4: CniocodeH IpAMEHSATh COBPeMeHHbIe KOMMYHHKATHBHbBIE TEXHOJIOTHH, B TOM YHCJIe HA HHOCTPAHHOM(BIX)
sI3pIKe(aX), AJIS AKATeMUAYECKOT0 H MPO(h)eCCHOHATBLHOT0 B3aHMOIeiiCTBHS

3HaTh:

Jns noctmwkenns YK-4.3 3HaTh: METOIbI TOWCKA M UCTOYHUKY HH(DOPMAIUK B 001acTH PyHIaMEHTATBHON MEAUIIMHBI, B
TOM YHCJIC HA HHOCTPAHHBIX SI3bIKaX.

Ymers:

Jisa noctmxenns YK-4.3 yMeTb: MCIOIB30BaTh HAYIHYIO HH(POPMAIIHIO U3 00JIACTH MOJIEKYISIPHOW (DM3HOJIOTHH 1
SHIOKPHHOJIOTUH, B TOM YHCJIe HA HHOCTPAHHBIX S3bIKaX, IS pa3pabOTKN MEPONIPHUATHH, HAaIlPaBICHHBIX HA COXPAHCHUE U
YKPEIUICHUE 3[J0POBbsI HACENICHUSI.
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Baanern:

Jisa noctmxenns YK-4.3 BiageTs: HaBBIKAMU aKaJEMHYECKOTO M PO(ECCHOHATFHOTO B3aNMOICHCTBHS, B TOM YHCIIE Ha
HMHOCTPAHHBIX SA3bIKAX.

OIIK-1: Cnioco0eH ncnonbp30BaTh U NPUMEHATH (PYHAAMEHTAJIbHBIE U PUKJIATHbIE MeIHIHHCKHE,
€CTECTBCHHOHAYYHBIC 3HAHUSA 1JIA MOCTAHOBKU U PCIICHUA CTAHAAPTHBIX 1 HHHOBAIIMOHHBIX 3a1a4
npodeccuoHAILHOI 1eATeIbHOCTH

3HaTh:

Juns noctmxenunst OITK-1.1 3HaTh: MEXaHU3MbI OMOXHUMUYECKUX, PH3UOIOTUICCKUX, TCHETHUECKHX 1 UMMYHOJIOTHYECKHX
IIPOLIECCOB, MPOUCXOAIINUX B KJIETKE YeJIOBeKa.

Jns noctmwxenns OTIK-1.2 3HaTh: OCHOBHBIE TIOHATHS U METO/IbI OMOJIOTHH U (DM3HOJIOTHH ISl TOCTAHOBKU U PEIICHHUS
KITMHUKO-JIA00PATOPHBIX U HAYIHO-HCCIICAOBATEIHCKHX 3a/1a4.

Ymers:

T moctmxenns OIIK-1.1 yMeTs: IpuMeHATH pa3IHYHbIe (PH3NOJIOTHIECKHIE, OMOXMMUYECKHE TOHATHS M METOIH,
HEoOXOANMBIC IPH HCCIECTOBAHUY COCTOSHHS CHCTEM OpPTaHH3MA.

Jnsa noctrxenust OIIK-1.2 ymeTb: OpraHM30BBIBATh U OCYIIECTBIATH (PyHIAMEHTAIbHBIE U MPUKJIaIHbIE POEKTHI IO
U3Y4EHHIO (PU3UOIOTHYECKNX ¥ OMOXUMUYECKHX IIPOLIECCOB, IIPOUCXOAIINX B KIIETKE YEIOBEKa, JUIsl BBISBICHUS
B3aMMOCBS3M OHOXMMHIYECKUX, (PU3HOIOTHYECKNX, TEHETHUECKUX 1 UMMYHOJIOTHUYECKHUX TIPOIIECCOB, IPOUCXOIAIINX B
KJIETKE YeI0BeKa.

Baagernb:

Jnsa noctmxenust OIIK-1.1 BnafeTs: HaBBIKAMHU UCIIOJIB30BAHUS METOI0B (PH3HOIOTUH, OMOJIOTUH IIPHU UCCIETOBAHUI
(HYHKIIHOHUPOBAHHS KJIETKH, TKAHU WU [IEJIOCTHOTO OpraHu3Ma.

Js noctmxenunst OTTIK-1.2 BnaseTh: HaBBIKAMU TPUMEHEHHS U HCTIOJIB30BAHUS (DYHIAMEHTAIBHBIX U TIPUKITATHBIX 3HAHWH
MEXaHU3MOB MOJIEKYIISPHO-(DU3HOIOTHUECKHX TPOLIECCOB, MPOUCXOSIINX B )KUBOM OpraHU3MeE, IJIsT BO3MOXKHOCTH paHHEH
JUarHOCTHKH 3a00JIeBaHU U TPOPUIAKTUKY 3a00JI€BaHUM.

B pe3ysbTaTe 0cBOCHHUS JUCHMILINHBI 00yYaKOLIUICS J0JKEH

3.1 |3narn:

3.1.1 | ocHOBHBIE MOHATHUS U METObI (PM3UOTOTHHU, MOJICKYIISIPHO-(PU3HOIOTHUECKHE MEXaHU3MBI TIPOLIECCOB,
IIPOUCXOIAIINX B )KUBOM OPraHU3ME B HOPME U NAaTOJOTHH, a TAKXKE BO3MOXHbIEC IIPUUMHBl HapYLIECHUH,
MOJIEKYIpPHbIE MEXaHU3MBI TPAHCIIOPTA, PEEHINHU U TPAHCIYKIINU CUTHATIOB TOPMOHOB B KJIETKE, (DAKTOPOB
pocTa B, a TAK)KE UX 3HAYEHUH B UHIUBUAYaJIbHOM PA3BUTUU OPraHU3Ma.

3.2 | YMmeTh:

3.2.1 | npUMEeHSATH pa3nu4Hble GU3NOTOTHYECKUE TOHITHS U METObl, HEOOXOAUMBIE TIPH UCCIEIOBAHUN COCTOSHHUS
Pa3INYHBIX CHCTEM OPraHH3Ma; OPTaHU30BBIBATH U OCYIIECTBISTh IPUKIJIAJHbBIEC M IIPAKTHIECKHUE IPOCKTHI 110
H3Y9eHHUIO (DU3HOIIOTHYCCKIX H ONOXMMHYECKHX IIPOIIECCOB, TPOMCXOIAIINX B KJIETKE YETIOBEKa;
HCIIONIb30BaTh MOTyIEHHbIEC 3HAHUS IS pa3pab0TKK MEPONPHATHH HAIIPAaBICHHBIX HA COXPAaHEHHE U
YKpEIUICHNE 310POBbsI HACEIICHUS, TTIAHMPOBATh UCCIIEJOBAHUE JICHCTBHSI TOPMOHOB, ()aKTOPOB POCTA, a TAKKE
BEIECTBA, MHTHOUPYIOINE UX AeHCTBUE, B IPAKTHUECKHUX LIENSX.

3.3 | Bmagern:

3.3.1 | HaBBIKaMM OpraHHU3AIMH U MPOBEICHNUS (PU3UOIOTHYECKUX SKCIIEPUMEHTOB C UCIOIB30BaHUEM METOJ0B
(PU3HOITOTHH TIPH MCCIICIOBAaHIH (DYHKIIHOHUPOBAHUS KJICTKH, TKAHH MITH [EJIOCTHOTO OpraHU3Ma JIIs
BBIBIICHHS B3aHMMOCBS3H (PU3HOIOTHUECKUX TIPOIECCOB,  TAKXKE JUIT BO3MOXKHOCTH PaHHEH TMarHOCTHKH
3a00eBaHUN U MPOPUIAKTUKY 3200JI€BaHUI, TEPMUHOJIOTHEN MOJNEKYISIPHON SHIOKPUHOJIOTHUHU U
CIIOCOOHOCTBIO aHATM3UPOBATD, @ TAKXKE UCIIONB30BaTh HAYIHYIO HH(POPMALHIO 3TOH 001acTel HayKH.
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(cenmanbroct) 30.05.03 "MeaunuHckas kubepHeTrnka" HanpasieHHOCTH (Tpoduino) MeaunuHekas crp. 5
kub6epreruka ®I'bBOY BO «Henl'Y»
4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 63ET
YacoB 1o y4eOHOMY IIaHy 216 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS 118 9K3aMeHbI 6
caMocCTosiTeNbHas paboTa 69,5 3a4ueTsl 5
4acoB Ha KOHTPOJIb 9 KYpPCOBBIC pabOTHI 6
KOHTaKTHas pabora: 137,5
UKP: 19,5
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUJA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pazgen 1. MosiekyJisipHasi OpraHu3anus KJIeTOYHbIX CTPYKTYP U
MEKKJIETOYHOI' 0 B3auMojeiicTBUs.

1.1 1. BBenenue B MOJIEKyIspHYIO (U3H0I0THI0. MoOJeKyaspHas 5 2 JIT.1J12.1
opraHM3aIys ONoJorHIecKkux MeMOpaH. /JIex/ 01323354

1.2 2. MonekynspHasi Opranu3anus HaqMeMOpPaHHBIX CTPYKTYP. 5 2 JIT.1J12.1
MonexynsipHasi opraHuzanys nurockesnera. /Jlex/ 212233

1.3 3. MexxJieTouHble KOHTaKThI. /JIek/ 5 2 JI.1J12.1

2102233

1.4 1. MeMOpaHHbIe, TUTOTIa3MATHYECKHE U SICPHBIC PELICTITOPEI. 5 4 JI1.1J12.1
OCHOBHBIE KJIACCHI PEIIENITOPOB TI0 YHCITY TPAHCMEMOPAaHHBIX TOMEHOB. 01223354
Knaccugukamus 6eTKOBBIX PELENTOPOB 110 MEXaHU3MY Mepeaayu
BHEKJIeTOYHOTO curHana. /T1p/

1.5 2. Bo3oynumoctb. CpaBHEHHE BO30YINMOCTH HepBa U MbIIIIbL. [Toporu 5 2 JIT.1JI2.1
pasapakeHus. MexaHn3Mbl pabOTHl HOHHBIX KaHAJIOB M HOHHBIX HACOCOB. 213233
D¢ exTsr 610KaTOPOB HOHHBIX KaHATOB U Hacocos. /IIp/

1.6 MonekynsipHasi opraHuzanus Onosoruueckux MmeMopas. PerentopHblit 5 8 JI1.1J12.1
ammapaTt KJIeTKH. MeXKJIeTOYHbIe KOHTAKThI. /Cp/ 2132053 54

1.7 MonekynspHbIe MEXaHU3MbI BO30YIUMOCTH HEPBHBIX U MBIIICYHBIX 5 8 JIT.1JI2.1
kierok. /Cp/ 01323354
Pa3nen 2. MosekyJ/isipHble MeXaHH3MbI BHYTPH- U MEKKJIETOYHOTO
TpaHcnopta. CuHanTHYecKas nepexaya.

2.1 1. TparcnopT BeliecTB Yepe3 MeMOpaHy: o0lee MpeacTaBlIeHue, 5 4 JI1.1J12.1
TIPUHIUITBI ¥ THITBL. [IpUHIIMITEI U THITBI KJIaCCU(PHUKAIIMA. AKTUBHBIN H 215223 54
MACCUBHBIN THITBI. J[Ba OCHOBHBIX KJTacca MEMOPAaHHBIX TPAHCIOPTHBIX
6enkoB: Tpancnoprepsl Kananbsl. MoJekyssipHble MEXaHU3MBI
MEMOpaHHOTO TPAHCIIOPTA. Be3UKyIApHBIN TPaHCIIOPT BELIECTB Yepe3
MeMOpaHy. DK30IUTO3 JTH30COM. DHAO0INTO3. ParonnuTos.
®aronuTupyromue kietku. [lunouuros. PenentoponocpeaoBaHHbIi
SHIOUUTO3. Perynupyemsrii ax3o1uro3. /JIex/

2.2 2. TpaHCIIOPT BEIIECTB Yepe3 MeMOpaHy: oOIIre NMPEICTABICHUA 00 5 4 JI1.1J12.1
MOHHBIX KaHaJaX. AKTHBHBIM TPAaHCHIOPT Yepe3 MeMOpaHy KIICTKH. 0109233
[TpUHIUIIEI MOJIEKYIAPHON OpPraHU3AIH PA3TUIHBIX HOHHBIX KaHAIOB
(Na, Cat+, cemeiictBo Kv-kananos, Kca). MoHHbIE KaHAIIBI 1
ANIEKTPHYECKUE CBOMCTBa MeMOpaH. JInraHa-yrpasiseMble HOHHBIC
KaHaJbl. MeXaHOYYBCTBUTEIBbHBIC KaHANBL. [[3TYKIIaMI U J0Ka3aTEIbCTBO
paboTHI OTAENBHBIX KaHAJIOB O MPUHIUITY «BCE UM HUYero». /Jlek/

2.3 3. MonekynspHble MeXaHU3Mbl CHHANITHYECKOH nepenayn. /JIex/ 5 4 JI1.1J12.1

2102233
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2.4 4. CurnansbHble cucteMsl. [TyTu nepefaun curuana BHYTpb KIETKH: 4 JI1.1J12.1
BHYTPUKJIETOYHBIN CUTHAIMHT. MeXaHU3Mbl MEKKIECTOUHOM 212233
curdHanuzanuy. OOmye NPpUHUKIBI KIETOYHOH KOMMYHHUKALUH.

BHexeTouHbIe CHTHAIBHBIE MOJICKYITH i UX CIIEHIN(HIHOCT
CBSI3BIBAHUS C CONMPSDKEHHBIX ¢ G-OenkaMu penenTopos. /Jlex/

2.5 5. Ilyru nepenauu curHana BHYTPb KIETKHU: BHYTPUKJIETOYHBIH 4 JI.1J12.1
CHTHAJIMHT ITOCPEACTBOM COMPSDKEHHBIX ¢ (pepMeHTaMU 2102233
penenitopoB. /JIek/

2.6 1. Bayrpuknerounas nepenada curnana. G-0eIKu ¥ BHYTPHKIICTOYHAS 4 JI1.1J12.1
nepenava curaanga. MAP-kuHa3HbIl 1 Janus-KuHA3HBIM Kackaabl D1 032093 54
nepenayu curuana. @ochaTUIMIMHOZUTONBHBIN yTh IEpeAayn
curHana. /IIp/

2.7 2. Tunel qukInHOB. IUKiInH3aBUCHMBIE KUHA3bl. [{UKIMHBL U peryinsinus 4 JI1.1J12.1
JIBIDKCHUS IO KIIeTo9HOMY nukiy. /I1p/ 313233

2.8 3.MexaHU3MBI PEryISIIUH CHIIBI MBIIIEYHOTO COKPAIICHHUS. 4 JI.1J12.1
MosnekyaspHble MEXaHU3MBbI aanTaluy K GU3nvIeckor Harpyske, apdexr 2132353
TpeHHpOBOK. OCOOCHHOCTH BO3OYIMMOCTH M COKPATUMOCTH TJIaIKOH
MBIIIIIBL. 3aBUCUMOCTD CHJIBI MBIIIEYHOTO COKPAIICHHUS OT aMILTHTYIbI
pasapaxenus. /I1p/

2.9 TpaHcnopT BewiecTB yepe3 MeMOpaHy. TpaHcMeMOpaHHBIN MEXaHU3M 8 JIT.1J12.1
repesayd rOpMOHAIILHOTO CUTHaa. BHYTPUKIIETOUHBIN MEXaHU3M 2132093 54
repeayn TOpMOHANBHOTO curHaIa. G-0enku. Bropuansie
Meccenmxepsl. /Cp/

Pa3gen 3. MosekyJisipHble MeXaHHU3MbI IATOJIOTHYECKHX MTPOLIECCOB,
cTapeHus U aianTaluM.
3.1 1.MonekynsipHbIe MEXaHU3MBI aIlonTo3a 1 Hekpo3a. /JIek/ 4 JIT.1J12.1
01323354

3.2 2. Cucrema xpoBu. MoekynsipHble MEXaHU3MBI CBEPTHIBAHUS U 4 JI1.1J12.1
Bocranenus. /Jlex/ 313233

33 1. MouiekynsipHble OCHOBBI KJI€TOYHOW naTosioruu. [ToBpexaeHue 4 JIT.1J12.1
MeMOpaH. [ToBpexeHne MUTOXOHAPHH, TH30COM. AMOITO3 M HEKPO3. 01223354
®arouuTo3 anoNnTo3HbIX Ki1eTok. [IpuunHel u perymsnus anonros3a. Pous
cucremnl Fas/Fas-L, kacnia3 u 6enkoB cemelicta Bel-2 B perymsun
aronro3sa.

Mp/

34 2. MonekynsipHble MEXaHU3MBbI CTPEcca M CTPECCIPOTEKTOPHBIX 4 JIT.1J12.1
cucrem. /TIp/ 212233

35 3. MonekynspHble MexaHu3Mbl crapenus. /Ilp/ 4 JI.1J12.1

2102233

3.6 3.MonekynsipHble MEXaHU3MbI aHTHOTeHe3a. MOJIEKYIIpHbIE MEXaHU3MBbI 4 JIT.1J12.1
WHBA3UBHOTO pocTa Kietok. /IIp/ 3103233

3.7 AINOTTO3 ¥ HEKPO3: MEXaHU3MBI, peryisnus. /Cp/ 8 JIT.1J12.1

212233 24

3.8 MonekynaspHble MEXaHU3MBI cTpecca. MoJeKysipHble MEXaHU3MbI 1,1 JI1.1J12.1
crapenus. /Cp/ 313233
Pazgen 4. Penennmus.

4.1 1. @yHKLIUYU CUCTEMBI PELIENIIUHN U BHYTPUKICTOUHON CUTHATU3ALMH. 2 JI1.1J12.1
O0muit 0630p MEXKICTOYHOH M BHYTPUKIIETIHON CHCTEM IIepeAatn 01223354
cur"ana. Knaccugukanusi CHrHaIbHBIX MOJIEKYIT IO CKOPOCTH
KJICTOYHOTO OTBETA, BBI3BIBAEMOT0 UMH. CIIOCOOBI MEXKKIICTOYHOI
curHanu3amu. /Jlex/

4.2 2. O0miast xapaKkTepUCTHKa, pa3HOOOpasne U KI1acCH(pHUKAIUs TOPMOHOB H 2 JIT.1J12.1
HEHpOMeANaTOPOB MO TUILY PELENTOPOB, MEXaHU3MaM Nepelaul CUTHaja 212233 24
B KJIETKY, KOHEUHOW MHUILIEHU BHYTPU KJIETKH U BPEMEHHOH I1LIKaje
pa3BuTHs Oroorndeckux 3Pdekron. OOIIe MEXaHU3MBI H TAITBI
nepeiayy BHEITHNX CUTHATIOB BHYTPH KIETKH. [ [pUHIIATIBI
KkiaccuuKaIyy peruentopos. /Jlex/
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43 3. Onpenenenue NoHATUH penentop, aurad. [lonsarue MosekynsapHoro 6 2
unrepdeiica penenrtopa u nuranaa. [IoHATHE arOHUCTOB ¥ AHTATOHUCTOB.
Hcnone30BaHNe aHTArOHUCTOB B KAUECTBE JICKAPCTBEHHBIX MPETIapaToB.
IIpoTeonHTIYECKMI MPOIIECCHHT TOPMOHOB Ha TIPHMepe
IPOONHOMETaHOKOpTHHA. /JIex/

JI1.1J12.1
01323354

4.4 4. @akTOpHI, CTAOUIU3UPYIOINE MOJIEKYITy TOPMOHA. 3aBUCHMOCTb 6 2
Ouonornyeckux 3(G(PeKTOB rOPMOHA OT CTEIEHN OKKYIAlUK PeLenTopa.
Hasmmame "n306ITKa" perienTopoB MO CPABHEHHUIO ¢ (PU3HOIOTHYECKUMH
KOHIIGHTPAIIIMU TOPMOHOB. Y CHJICHIE TOPMOHAIBHOTO CUTHAJIA Ha
CTaJluy BHYTPUKJIETOYHOH epenaun curnana. /Jlex/

JI.1J12.1
01323354

4.5 5. MexaHu3M peryisiui YyBCTBUTEIbHOCTU K TOPMOHY ITyTeM 6 2
00pa3oBaHUS PEHENITOPHBIX KIACTEPOB B IIUTOINIA3MAaTHICCKON
memOpane. [ToaranHast epeaya ropMOHAIBFHOTO cUTHANAa. MeMOpaHHbIe
peuenTopsl. TpaHcMeMOpaHHas niepefaya curaaia. JlarepanbHeie
B3auMoieiicTBus. TpaHccurHanu3saius. Beikimodenue perentopos. /JIek/

JI.1J12.1
0103023354

4.6 1. Kimaccudukanus CUrHaJIbHBIX MOJIEKYJI IT0 CKOPOCTH KJIETOYHOTO 6 1
OTBETA, BEI3BIBAEMOT0 HMU: HEHPOMEMUATOPHI; TOPMOHBI, aKTHBUPYIOIINE
MeTa0OTPOIHBIE MEMOPaHHBIE PELENTOPBI; TOPMOHBI, aKTUBUPYIOIIHE
BHYTPHUKJICTOYHBIC petenTopbl. CrocoObl MEXKICTOUHOMN CHTHAIA3AIHN:
SHIOKPHUHHAS, TapaKpUHHAS, ayTOKPUHHAsSI, IOKCTAKPHHHAS,
WHTpaKpHUHHAS, TPAHCCUTHAIM3AIIUs, KpUNTOKprHHAs. OnpeaencHue
MOHSATHI PELENITOP, JIMTaH[], BHYTPUKICTOYHAS CUTHAIA3AIHS, ATOHUCTBL,
AHTarOHUCTHI, BTOpHYHBIC TTocpeauku. /I1p/

JI.1J12.1
01023354

4.7 2. Knaccuguxkarnus perentopos 1o JoKaIu3aluy B kietke. KpaTtkas 6 1
XapaKTEepUCTUKA TPEX OCHOBHBIX IPYIII JIMTAHA-YIIPABISIEMBIX HOHHBIX
kaHaioB. Peuenrtopsl, cogepxamue Cys-netio: GABA-peuentopsl,
ITTMIUHOBBIE, CEPOTOHUHOBBIE, AllETUIXOIHHOBbIE U ZA C-peLenTopsl.
I'myramaTHbIE HOHOTPOMNHBIE pelenTopsl: kKauHatHele, AMPA- u NMDA-
peuentopsl. AT®-ymnpasisemsle (IypHHIPIUYECKHe) HOHOTPOIIHBIE
peuentopst P2X1-7.

BHYTpHKIIETOYHBIE peenTOPHI KaK JUTaH/-YIIpaBiIsieMbIe
TpaHCKPHUIMIMOHHEIE akTopsl. /TIp/

JI1.1J12.1
01023354

4.8 3. O6paTUMOCTb CBA3BIBAHUS perienTop-Iurany. M3meHenue 6 2
KOH(opManuy perenTopa B OTBET Ha CBs3bIBaHKE Juranaa. CpoacTBo U
creUIHOCTh TOPMOH-PEICITOPHBIX B3aHMOJICHCTBUH. Y9acTKH
TOPMOHOB, OTBEYAIOIIHE 32 CBA3BIBAHUE C perentopaMi. CBA3bIBaHNIE
ropMoHa ¢ perentopoM. I[lepekpecTHbIC B3aUMOICHCTBIS JIUTAHIOB U
"qyxux" peenTopoB Ha MPUMeEPE Ba30NPECCHHA U OKCUTOIIMHA.
IToHsATHE aTOHNCTOB M aHTarOHUCTOB. VCIIOIB30BaHNE AaHTATOHKUCTOB B
Ka4ecTBe JIEKAPCTBEHHBIX NpenapaToB. [IpoTeonnTHIecKui IponecCHHT
TOPMOHOB Ha IpUMepe mpoomnuoMenanokoptuna. /IIp/

JI1.1J12.1
010323354

4.9 4. dakTOpbl, CTAOMITM3UPYIOIINE MOJIEKYITY TOPMOHA: 6 2
MOCTTPAHCIIINOHHAS MOJU(DUKAIINS M BCIIOMOTATEIFHBIC YIaCcTKH.
BcnomoraTenbHbIe y9aCcTKA TOPMOHOB U UX (yHKIuH. JucynbhunHse
CBSI3U B IENTHHBIX TOpMOHaX. KOBaJICHTHO CBS3aHHBIE caxapa,
HeoO0XoquMBbIe JUIsl OMOJIOTHYECKON aKTHBHOCTH HEKOTOPBIX MENTUIHBIX
TOPMOHOB. 3aBHCHMOCTH OMOJIOTHYECKHX 3((PEKTOB TOPMOHA OT CTETICHN
OKKymanuu peunentopa. Hammune "u30pITka" penenTopoB M0 CPAaBHEHUIO
¢ (h)M3HOJIOTHYECKMMH KOHIIEHTPALUSIMU TOPMOHOB. Y CHIICHUE
TOPMOHAJIFHOTO CHTHAJIA HA CTaIUH BHYTPUKICTOYHON IIepeaqn
curHana. VI3aMeHeHne CpoJICTBa PELENTOPOB K TOPMOHAM B pe3ylabTaTe
MoauUKauii penentopHoil Monexynsl. /IIp/

JI.1J12.1
01023354

4.10 |5. CiocoObl M3MEHEHHS KOHIICHTPAIMH PELICTITOPOB B KIIETKE, CBI3aHHBIC 6 2
¢ HeoOpaTUMO HHAKTHBAIMEH PEIENTOPHBIX MOJIEKYI. Perymsmms
CpoJicTBa MEMOPAHHBIX PEIENTOPOB K TOPMOHY BHYTPHKIIETOUHBIMU
Genkamu Ha ipumepe G-Oenkos. /I1p/

JI.1J12.1
0103023354
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6. MemOpanHnsble perientopsl. TpancMeMOpaHHas Mepeaaya CUTHaIA.
JlatepanbHble B3auMoeiicTBus. TpaHccurHanu3anus. 4 OCHOBHBIX
CTaJIM{ BBIKJIIOYCHUS PELENITOPOB: MOCT-TPAHCIAIUOHHAS MOAU(DHKALIUSL
IIUTOIUIA3MaTHIECKOTO JIOMEHA PEIETITOPOB — JICCEHCUTH3AIINS; YXOT
perenTopa ¢ MeMOpaHbI — TayHPETYIS IS, pa3pylIeHHE PEIeNTOPOB B
MpoTeacoMax WU JM30COMax WM MX PelUKIu3anus. PasHoBUIHOCTH
MOCT-TPAHCISIIIMOHHBIX MOJM(HUKAIINN, KOTOPHIM ITOABEPTatOTCs
pEelenTopHl B Ipoliecce qeceHcutu3anuu. KapkacHsie Oenmku,
OTOCPEYIOIIHE TAYHPETYISIHIO peenTopoB. OOpaTHMOCTh MPOLIECCOB
JICCCHCUTHU3AIMH U TayHPerysauu. [IpoakTHH Kak UCKITIOYCHUE 13
MpaBHJIa CHIDKCHUST YyBCTBUTEIILHOCTH KIIETOK K JIMTaHAY TIPU
MIPOAOIDKUTEITHOM JecTBIH Iurana. CBs3b sBJICHUH "H30bITKA"
PELEenTOPOB Ha MOBEPXHOCTHU KIIETOK M IMPOLECCa JECCHCUTH3AIHH.
WHuTepHanu3anms perenTopoB U €€ THITHI: KIaTPUH-3aBUCUMBIH,
KaBEOJIMH-3aBUCUMBII U KIIaTPHH/KaBEOJIUH-HE3aBUCUMBIN SHJIOIIUTO3.
CurHanbHbIC HI0COMBI;, KAPKACHBIC OCIKU CUTHATIBHBIC KACKAIbI,
aKTHBUpYyeMbIe Ha dHmocoMax. /IIp/

JI1.1J12.1
01323354

4.12

1. SIBneHue "U30BITKA" PEIENTOPOB HAa TKAHAX, €r0 OMOJOTUICCKHUIA
CMBICI. 3aBHCHMOCTH CKOPOCTH IIPOX0XKICHISI TOPMOHAIIBHOTO CHTHAJIA
OT KOHCTAHTHI JUCCOIMAINH JIUTaH A U perentopa. [ opMoH-
YyBCTBUTEIIBHBIC AJIEMEHTBI, JINTAH/I-CBSI3bIBAIOIIUC TOMCHBI
BHYTPHKJIETOYHBIX PEIENTOPOB. Pa3nmdne oTaenbHBIX y9acTKOB TOPMOHA
1o ¢yHKIIM. D HEeKTOPHBIH yIaCTOK TOPMOHA AKTOH, aPECHBII
ydacTok rantoH. /Cp/

20

JI.1J12.1
0102353

4.13

2. 3aBHCUMOCTH OMOIOTHYECKUX 3P PEKTOB rOPMOHA OT CPOCTBA
TOPMOHA K PEIENTOPY M OT KOHIIEHTPAINH perenTopoB. IIporeccs
PELUKIIN3AINAH 1 ICTPaJAIH PEIENTOPOB B IPOIIECCEe JayHpPETyIsInY;
COPTHUPOBKA PHJOCOM MEXAY 3THMH MpoiieccaMit. [Iporecchl COPTUPOBKH
U aJJPECHOTO MepeMEIIeHUS BE3UKYI M 3HAOCOM B IIUTOILIA3ME C
yaactreM mansix I ' Td-a3 cemeticta Rab. /Cp/

16,4

JI.1J12.1
0103023354

Pazgen S. O61mme npuHUMIBI BHYTPUKJICTOYHOM NepeJayl CUTHAJIA.

5.1

1. Ob6mIas cxema penenuuy 1 BHYTPUKIIETOYHOH CUTHAIN3AINH
MeMOpaHHBIX METaOOTPOMHBIX PELENTOPOB. MHUIIEHH PELenTOPOB
JoKanu3yrorcs Ha MmemOpane. I Td-cBs3bIBaroIne OEIKU - TAUMEphI U
pacnpenenuTeny curuaina. [IoBepXHOCTHBIE PELlENTOPbI, CONMPSIKEHHBIE C
G-6enxamu. [ToHATHE O BTOPHYHBIX MTOCPEIHNKAX. YHaCTHE BTOPHIHBIX
MOCPEIHUKOB B Ilepeaue U aMILTU(PUKAIIH PEleITOPHOTO

curHana. /Jlex/

JI.1J12.1
01022354

52

2. [ToHsATHE 00 aanTEPHBIX B3aUMOJICHCTBUIX M MOIYJIBHBIX OElTKax, UX
obecrneunBatonux. PasHooOpasue afanTepHbIX OSITKOB U HX MOIYIBHBIX
JoMeHoB. IIpuHIHI KapkacHBIX B3aumopeiictBuit. @ocdarassl
HelTpanu3yor aeiictBue kuHa3. OO1iee npeacTaBieHne 00 OCHOBHBIX
CTPATETHAX, UCTIOIB3YEMBIX ISl PETYISAIUN aKTUBHOCTH (DEpMEHTOB.
[onsATHE 0 MPOCTPAHCTBEHHO-BPEMEHHOM MATTEPHE BHYTPUKIETOUHBIX
CHTHAJIBHBIX MOJICKYII IIPH TepeAade TOPMOHAIbHOTO curHana. /JIex/

JI.1J12.1

53

1. O01ee MOHATHE O KIIOYEBBIX KOMIIOHEHTAX 3TOTO MpoLecca:
PeLenTOopPEI, HEMOCPEICTBEHHBIE MUIIICHN PEIICIITOPOB, JIOKaTH30BaHHBIC
Ha IUTa3MaTH4ecKoi MeMOpane, G-0eky, BTOPUYHBIC TOCPEIHIKH,
azantepHble Oelku, KapkacHble OeNku, KuHa3bl, pocdaraspl. Kackaanas
OTaHM3alMs CUTHaJIa HPOPMHUPOBAHHE CUTHAIBHBIX ceTeil. OOpaTHas
PEryIAIis nepeaayy CUTHANIA M TIPOIECCH BBIKIFOYEHHS PEIIENTOPOB —
JIECCHCUTH3aNUS U AayHperymsus. /IIp/

JI.1J12.1
0103023354

54

2. CrieninajbHbIe OEIKOBBIE MOCIEN0BATENFHOCTH, JIOKATU3YIOIINE
CUTHAJIbHBIE OSNTKM Ha MIa3MaTHIeCKol MeMOpaHe. MoaybHbIE TOMEHBI
aJlanTepHBIX OSITKOB, CBA3BIBAOIINE MEMOPaHHbIC (OCHOTUTIHIBL.
I'muxozundocharnammHo3UTONRHEIH KOps (I'OU), He0OXO0UMBIH 1
3assKOPHUBaHUS PELIENITOPOB Ha MMOBEPXHOCTH KieToK. /IIp/

JI.1J12.1
01323354
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5.5 3. [IpunHuum aecTBUS U IMHAMUKA JIUTAaHA-3aBUCUMOTO B3aUMOICHCTBUS 6 2
perentopoB ¢ G-6enkamu. Kommiiekc MeMOpanHbIX G-0€NKOB.
CyObeMHUYHBINA COCTAB U onucanne GyHkiuil cyobenuaun G-0eKoB.
Pa3zHoo0Opasue anbdha-cyobeIUHHIL, HX JISICHHE Ha OCHOBHBIC TPYIIITHI
(Gs, Gi, Gq, G12/13). Knaccuukanus penentopos 1o
MPEUMYIIECTBEHHOMY COTIPSKEHUIO C OAHOM U3 3THUX TPYIIL.
MHoroo0pasne CHTHANBHBIX ceTel, hopMHUpyeMbIX MeMOpaHHEIMHU G-
6enxamu. [IpuMeps! B3aNMOICHCTBHI CHTHAIBHBIX IyTEH,
AKTHBHPYEMBIX pa3iuyHbiMu G-Oenkamu. IIpeacraBuTen OCHOBHBIX
cemeiicTB Manbix [ TO-cBsa3bpIBaroIux OekoB cynepcemeiictBa Ras (Ras,
Rab, Rho, Arf, Ran, Miro), oTimmans X CTpyKTYpHI B (GYHKIIHHA B KIIETKE.
I'T®-a3Hsrit nukn u perymanus daxropamu oomeHa HykineoTun0B (GEF,
GAP, GDI). /TIp/

JI1.1J12.1
01323354

5.6 4. YyacTre BTOPHYHBIX TOCPETHUKOB B Tepeaayue U aMILTU(PUKAIIMN 6 2
penenTopHoTro curHana. TpH ypoBHS yCHIEHHS CHTHAJNa: Ha YPOBHE
peuenTopa, Ha ypoBHe (G-0ellka 1 Ha YpOBHE BTOPHYHBIX TOCPETHUKOB.
Kraccudukanus BTOpHYHBIX IOCPESIHUKOB: TUAPODIIIbHEIE,
ruapodoOHbIe U ra3el. CHTHA IIOCTYIAeT B KJICTKY KaCKaJHBIM HIIH
scradeTHbIM criocobamu. KackaaHbIil MpUHINT IIepeadyl peryIsTOpHOTO
curHana. ¥Ycunenue curtana. /Ilp/

JI.1J12.1
01023354

5.7 5. PazHooOpa3ue agantepHbIX OEIKOB U UX MOIYJABHBIX JOMEHOB: 6 2
JIOMEHBI Y3HaBaHHUS MOANDHUIUPYIOMINX TPYIII, KOHCEHCYCHBIX OEIKOBBIX
MOCTIEIOBATEILHOCTEH, (POCHOTUIHIOB, MEKITOMEHHBIC
B3auMOAeHcTBHA. MHOXKECTBEHHOE THPO3HHOBOE (hOCHOPUINPOBAHUE
KakK 00s13aTeNIbHBIIA AIIEMEHT B Mepejade CUIHANIA OT THPO3HHKUHA3HBIX
penenitopoB. benkoBrle (MOIYTBHBIC) TOMEHBI, OTBEYAIOIIIE 32
CBSI3BIBAHUE HETMIOCPEICTBEHHBIX MUIIEHEH C AKTUBUPOBAHHBIMH
peuentopaMu. AnantepHbie OENKH, COIepIKaIUe JOMEHBI TOMOJIOTHH C C-
Src (SH2), B3auMoIeiicTBHS ¢ POTUH-O0TaTBIMU
nocieoBarenbHOCTIMHE (SH3), dhocdoTtnposnacsszpBatonme (PTB) u
PH nomens! miiekcTpuHOBO# romomnoruun. /IIp/

JI.1J12.1
010323354

5.8 6. Kapkachsie (ckaonnosbie) OeIKH U UX POJIb B yBETUICHHU 6 2
3¢ HeKTUBHOCTH B3aUMOJICHCTBHI KOMIIOHEHTOB CUTHAJIBHBIX MOJYJICH,
UX JIOKAJIM3alUH BHYTPHU KIICTKH, IIepeaipecaiii CUTHaIa 1
(OpPMUPOBAHUY PETYIATOPHBIX IETETb 00paTHOH CB3H. [IprMeps!
IpescTaBUTeNel kapkacHbIX OenkoB. KiHa3bI cIyXaT OCHOBHBIMU
ucnonaurensimu. GocdopunrpoBaHre Kak OCHOBHOI MEXaHU3M
BHYTPUKJIETOYHOH Nepefauu curHana. [IpoTeMHKuHa3b1 1
npoTenH(pochaTasbl, TUNUAHBIE KHHA3B! U GocdaTassl, GepMEHTHI ¢
JIBOIHOM criennpuaHOCTEI0. Kiaccudukanus npoTenHKUHA3 1
npotenH(pochaTas 10 aMIHOKHUCIOTHBIM OCTaTKaM MOJA(DUITHKAIIHH.
MexaHu3M IEeHCTBUSI CHTHAIBHBIX IIPOTEHHKIHA3 HA TIPHMEpe
npototunHoit tAM®-3aBucumoii mporennkruHassl (PKA). Jlomennas
opranmszanusa PKA. Yuactkn Mogudukanuy B akTHBALOHHOH HETIIe
KHHa3, perynupyeMsix Gpochoprmmposanuem. /IIp/

JI.1J12.1
01323354

5.9 7. OcuoBHbIe Tpymmsl npotenHdocdaras (PP1, PP2A, PP2B, P2C, PTP), 6 2
UX KpaTKas XapaKTepucTuka. Perysiuus akTuBHOCTH ocaTas
PETYISTOPHBIMH CyObEeANHNIIAMH. BHYTpHKIIETOUHBIE OEITKOBBIC
nHrHONTOPH! pocdaTas, akTHBHpyeMBIe (hochOpPHINPOBAHNEM, HA
npumepe 6enkos CPI17 u PHI-1, perynupyromux akTHBHOCTb
MHO3MHOBOM (ocaTassl. [lepokcua BoIopo1a Kak HOBBIH BTOPHUHBIN
MIOCPE/THHK U PETYIATOP aKTUBHOCTH PsiJia CHTHAIBHBIX IPOTCHHKUHA3 1
¢docdaraz. PochoTuposunpocdarazbr kKak OCHOBHBIE MUIIICHH
BHYTPHUKJIETOYHOTO Mepokcuaa Bogopoaa. /Ilp/

JI1.1J12.1
01323354
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5.10 | 8. Crparernu, HanpaBIeHHbIE HA OBICTPOE H3MEHEHHE YACTbHON 6 2
aKTUBHOCTH (DepMEHTOB (KOBaJIeHTHAs MOIU(HUKaIH, OEN0K-OenKOBbIe
B3aUMOJIEICTBHS, aJNIOCTEPUUECKas PETYISLNA U OTPAaHUYEHHBIN
MIPOTEOJIN3) M Ha KOCBEHHOE M3MEHEHHE HX aKTHBHOCTH (M3MCHEHHE
YPOBHSI 9KCIIpeccHy 1 U30(OPMHOTO cocTaBa OenkoB). JlelicTBue
TOPMOHOB HaIIPaBJI€HO Ha HEOOPAaTUMBIE PEAKIIMH METa00THIECKIX
myTeif. OCHOBHBIC KOBAJICHTHBIC MOCTTPAHCIIIIMOHHBIC MO (DHUKAIIN
(epMeHTOB, BEI3BIBACMEBIE ICHCTBHEM TOPMOHOB. AIIIOCTEpHYECKast
peryasius Ha npuMepe GpykTo30-2,6-6uchocdara u 2,3-
6ucdocdornmuuepara. OrpaHUYEHHBIH TPOTEOIIN3 HA IPUMEPE
MHUIIEBAPATEIBHEIX (PePMEHTOB U (aKTOPOB pocTa. M3MeHeHne ypoBHS
9KCTIPECCUH MII H30()OPMHOTO COCTaBa (JEpPMEHTOB Ha MpUMEpPE
CTEPOHUHBIX TOPMOHOB U YOMKBUTHH-3aBUCUMON CUCTEMBI JAerpaJaluu
oexnxos. /TIp/

JI1.1J12.1
01323354

5.11 |9. IlonsiTue 0 NPOCTPaHCTBEHHO-BPEMEHHOM MAaTTEPHE BHYTPUKIETOUHBIX 6 2
CHTHAJIBHBIX MOJIEKYII IIPH IepeAatde TOPMOHAIBHOTO CUTHAMA. [IpruMeps!
MEXaHM3MOB PETUCTPALMK KJICTKOW aMIUITMTYIHBIX XapaKTEePHUCTHK
M3MEHEHHUS CUTHAIIbHBIX MoJieKyll. [IpeoOpazoBanne 4acTOThI
KaJBIINEBHIX OCIIUIAMN U JIIUTSIIFHOCTH OTJCTBHBIX MYIbCOB KaJIBITH
B pa3NHU4HbIE KJIeTouHbIe 0TBeThl. /IIp/

JI1.1J12.1
01023354

Pa3znen 6. CHrHajIbHBbIE CHCTEMbI KJIETKH.

6.1 1. [lukna3Hele cUCTeMBbI Iepeaayn curHana. CUrHajgbHbIE MEXaHU3MBI, 6 2
onocpenyembie nonamu Ca2+. Kanbiuii-cBsa3piBaromiye qoMeHbl. MAP-
KWHa3HBIE Kackaasl. MAP-kHMHa3HbIE CHUTHAJIBHBIE KacKansl. /JIek/

JI.1J12.1
01323354

6.2 1. [lukna3Hble CUCTEMBI Nepeiayn curHasia. Perymsaus 6 2
aZleHUIaTUKIa3kl mox aeicteueM Gs u Gi 6enxoB. HTAM®-3aBucumast
MIPOTEeHHKNHA3a KaK Kilaccuueckas MUILEeHb 3Toro kackana. benku EPAC
Kak anpTepHaTHBHAs MunieHs TAMO®. Pasubie Gpynakimn PKA u EPAC B
peryasaiyy HanpaBIeHHON MUIPalUY JICHKOLIUTOB Yepe3
SHIOTENHATBHBIN Oapbep KPOBEHOCHBIX COCYN0B. CUTHANBHBIE
MeXaHU3MBbl, onocpeayemble HoHamu Ca2+. MHoroo6pasue KIeTOYHbIX
OTBETOB, PETYIIMPYEMBIX KaIbIIMEBOW CUTHANTM3AIMEH. Perymsius
docdonunassr C mox aelictBuem Oenkos cemeirictsa Gq/11. Yuactue By-
cyObequHUL TPUMEPHBIX G-0eKOB U aAaNTepHBIX OEIKOB B aKTUBAIIUU
pasnmuuHbIX u3odopm dochosmmnaszer C. Poib docharnaununosuton-1,4,5
-rpucdocdara (IP3) B mpoBeneHnn KanpIeBoro curaana. Yuacrue [P3
nuarmnrunepona (JAIlN) B aktuBauuu nporennkuHassl C. IP3
peLenToOpsl U PUAHOIMHOBBIE PELENTOPHI, ONTOCPENYIONINE KaJIbLUii-
WHTYITUPOBAHHBINA BBIOPOC KaJbIIHs U CUTHATLHBIE MOJICKYJIHI,
perynupytomye ero: HUKoTHHOBas KUCIIOTa aAeHUH-THHYKICOTH/I-
¢dochat (NAADP) u nukianueckas AJIlP-puodo3a (cADPR). kanbireBbie
KaHaJIbl M1a3MaTHIeCKO MeMOPaHbl U MEXaHU3MbI UX PETYIISIINM:
MeMOpaHHBIN TIOTEHIINAI, PEIETITOPHAS AKTUBAIIHS, BTOPHYHBIE
nocpenauky. Kanpuuii-csaspiBaromue nomensl: C2 nomen u EF-

pyka. /TIp/

JI.1J12.1
01022354
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6.3 2. Crpykrypa u opranuzanuss MAP-KMHA3HBIX CUTHAJIBHBIX MOJYNEH 6 2
(Erk1/2, p38, INK, Erk3 u Erk5/7 xackagpr). Tpu KuHA3HBIX YPOBHS C
BBICOKOI! CETEKTUBHOCTBIO MEPelaun U YMHOXKEHHEM CUTHANA,
obecrieunBaeMbIX TBOWHOH CHE(PUIHOCTHIO KHHA3 BTOPOTO YPOBHS.
DBOIONHOHHBIN KOHCepBaTH3M MAP-KMHA3HBIX KackaioB. MexaHu3M
axtuBanuu Raf nox nefictBuem Ras kak npuMep cxoauMocTu
CHTHAJIBHBIX ITyTel. Poitk Genok-0ekoBoro u pepMeHTaTHBHOTO
MeXaHN3Ma B CHATHN aBTOMHTHOMpoBaHus Raf-kmnazel. PI3-kunazHbrit
kackaj. PI3-kuHa3HbIil cUTHANBHBIN Kackal Kak OCHOBHOHM PeTyasTop
KJIETOYHOTO IIMKJIA, BBDKMBAHUS U POCTa, IPONU(Epanny 1 MUTPALTUN
KieTok. Mexanusm aktuBanuu PI13-kuHa3zel ¢ yaactuem
THPO3UHKUHA3HOTO penenrtopa u Ras. MHoxecTBeHHOCTS M30(hopm PI3-
KHHa3, UX CyObEeJMHUYHAs OPTaHU3alMs U POJIb KaK PEryNATOPHBIX, TaK U
KaTaJINTHIECKUX CYOBEIMHHMI B PEIICTITOP-3aBUCHMOM akTHBaImu. P13-
KHMHAa3a KaK IPIMEP CXOANMOCTH CUTHAJIBHBIX KacKaloB OT
TUPO3WHKUHA3HBIX U G-0ENKOBBIX MEMOpPAaHHBIX PELENITOPOB.
CryneHuaThlii MEXaHH3M aKTHBALMU NPOTEHHKNHA3bl B/Akt — ocHOBHOIA
mutreHn PI3-kuHasHoro kackana. @ochonumnua-3aBucuMbie KHHA3BI 1 1
2 (PDK1 u PDK2). ITepeaapecarus curnana k komriekcy TorC2. Ponb
curHanpHbIX KoMmiekcoB TorCl u TorC2 B perymnsiuuu Merabonuzma,
MUTpAIHU 1 Iporepanni KiIeTok. [INTOKHHOBEIN Kackal ¢ y9acTHeM
JAK/STAT 6enkoB. Perentopsl, accoruupyemMble ¢ IPOTCHHKHHA3AMH, U
He obnaaromue cBoei PepMEHTATUBHOW aKTUBHOCTBIO.
OpHUTPONOITHHOBBIN PELENTOP KaK TUIIMYIHBIN NPECTaBUTEIb TOM
TPYIIIBIL, aKTHBUPYIOMINH TPAHCKPHIIIHIO TEHOB C y9aCTHEM CHTHAJIBHOTO
kackazna JAK-STAT.

Mp/

JI1.1J12.1
01323354

6.4 3. Benku, BEIKAUMBAOIIME KaIbIUi X nurommiasMel: Ca2+ ATdaza 6 1
IIa3MaTHIeCKoi MeMOpaHsl, kabiueBas AT®a3za capko(3H[I0)
IUIa3MaTUIECKOTO PETUKYIyMa, HATPHH-KATbLIUEBBII OOMEHHHK U
MUTOXOHApHUANbHBIN yHUNIOpTEp. [laToreHHOE AelicTBHE XOJIEPHOTO U
KOKJIIOLTHOT'O TOKCHHOB, BBI3BIBAIOLINX HEKOHTPOJIUPYEMOE [TOBBIIIEHHUE
BHyTpHKJIeTo9HOTO TAM®. /IIp/

JI.1J12.1
01023354

6.5 4. Porns kapxacHbeix 6emkos (KSR, MP1) B mpocTpancTBeHHOIT 6 1
opraum3anuu MAP-kuHa3HBIX KackaaoB. [Ipumep ydacTus KapKacHBIX
6enkoB SteSp u Pbs2p/Shol B mepeaapecanuu curnana BHyTpu MAP-
KMHA3HBIX KaCKa/IOB y IposoKer. JIoOMeHHas opraHu3aIis 1 MEXaHu3M
nevicrus Snyc-kunHa3 (JAK) 1 cHTHaIBHBIX aKTHBATOPOB TPAHCKPHUIIIIUH
(STAT-6enkoB). Ponbs nuMepHBIX B3aUMOJICHCTBHIA B 3TOW BETBU
nepenaqn curHana. /Tlp/

JI1.1J12.1
01323354

Pa3nen 7. Unast koHTaKkTHas padora

7.1 VHnuBHayanbHBIe KOHCYABTAIMH, TEKyMUi KoHTposs /MKP/ 5 6,9

JI1.1J12.1
01023354

7.2 VunuBuyansHble KOHCYABTAIMH, TEKymuil KoHTposs /MKP/ 6 12,6

JI1.1J12.1

6. POH/JI OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BHIOB OLHEHOYHBIX CPEICTB

Texymas aTTectanusi: yCTHBIN OMPOC, MMCbMEHHBIM OIPOC.

HpOMexcyrquaﬂ aTTeCTalys: 3a4CT B BUAC TCCTUPOBAHUSA, 9K3aMEH B BUJIC YCTHOI'O OIIpOCa, KypCoBas pa60Ta

6.2. TunoBbie KOHTPOJIbHBIE 32IaHUA M MHbIE MATEPUAJIBI VISl TEKYIIeil aTTecTaluu

HpI/IMepLI BOIIPOCOB IJI YCTHOT'O UJIM MMCbMEHHOTI'O OIlpoca:

1. IIpHHIMIEI ¥ THITE KacCH(HUKANHN TPaHCMEMOPaHHOTO TpaHciopTa. OCHOBHBIE KJIACCHI MEMOPAHHBIX TPAHCIIOPTHBIX

OEIKOB.

2. BHYTPUKIICTOUHBII BE3UKYJSIPHBIA TPAHCHIOPT. DK30IMTO3 JIM30COM. TpaHCHOPT B KIETKY U3 INIa3MAaTHYECKO MEMOPaHBI.

3. DuponuTos. PenentoponocpenoBanHblil 3HAOUMUTO3. Perynupyemplii 5K3011TO3.

4. ®arouuto3. @aronurupyromue kietkd. [Tnnonuros. IIMHOUUTO3HEIE MY3bIPEKH U3 OKAMMIIEHHBIX AMOK IIIa3MaTHYECKON

MeMOpaHBI.
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5. O6mrast xapaKTepHCTHKA HOHHBIX KaHANOB. MoH-cenekTHBHOCTD. OTKPBITOE U 3aKPBITOE COCTOSIHUS. [IpHHIUTIBI
MOJIEKYJISIPHOIM OpraHu3aliy pa3iuuHbIX HOHHBIX KaHanoB (Na, Ca++, cemeiictBo Kv-kananos, Kca). MoHHbIE KaHATB 1
3JIEKTPUUYECKHE CBOICTBa MEMOpaH.

6. Oprann3anys BHyTPHKICTOUYHBIX CHTHAJIBHBIX cucTeM. [IpoBeneHne curHaia BHYTPH KJICTKH Ha OCHOBE (hepMEHTATHBHBIX
peakiuii 1 6eT0K-0eITKOBBIX B3aNMOAEHCTBINA. BropiyuHble MOCpeTHUKN U UX NPEACTaBUTETH. AanTepHbIE
B3auMoaercTBys 1 Oenky. CUrHaJbHBIE LENU U "CXOIUMOCTS" CUTHAIBLHBIX KACKa 0B.

7. ®yaxunu ['TO-cBsa3pBaromux 6enkoB n ux kinaccudukanms. Perymsmus ['Td-a3noro mukina G-0eIKoB U GaKTOpPHI
perymsiy oOMeHa TyaHMIIOBBIX HykieoTunoB. TpumepHsle G-0emku. PasnooOpasue o, B 1 Y cy0beANHHI, HX
KJ1accU(UKAIHS [0 TUAM CHUTHAJIBHBIX MEXaHU3MOB, () ()eKTOPOB U KJIETOYHBIX OTBETOB. MoHOMepHBIe G-0enKku u
cynepcemeiictBo Ras-6enkoB. IlepekpecTHas curHanu3anust Mexay MansiMu GOenkamu.

8. [TocienoBarensHOE (hochopHIMpOBaHKE KaK OCHOBHOH CIIOCO0 KacKaJHOH repenadn curaaia. KirodeBble 31eMeHTHI
6enKOBOM CTPYKTYPHI IPOTEHHKMHA3 Ha puMepe TAM®-3aBuCHMON IPOTENHKIHA3EL. MeXaHN3M aKTHUBALUH U y3HABAHUS
cyocrpaTa. KoHbopMaloHHble H3MEHEHHUs, TPOUCXOAAIINE P CBSA3BIBAHUU CYOCTPATOB U B Ipoliecce KaTaau3a.
CTpyKTYpHOE CXOJCTBO Pa3INYHBIX IPOTCHHKUHA3.

9. KapkacHas opraHH3anus CHTHAIBHBIX KackanoB. KapkacHsle (cka¢omioBbie) OeIKy, IPUHINI UX JCHCTBUS U
npezacTaBuTenu. Poirbs B KoMIapTMEHTANIN3alMi CUTHATIBHBIX MOJIEKYII, PETYIIAILIY IPOBEACHUS CUTHATIA U TIePEKITIOUEHUH
KJIETOYHBIX OTBETOB.

10. MeanaTop-3aBUCHMbIC HOHHBIE KaHAITBI - MHUIIIEHH ICHXOTPOIHEIX JiekapcTB. Pons K+-kanamos B 06paboTke
nH(popMmanuu HerpoHoM. JloJIroBpeMeHHas! OTEHIINALUS B THIIIOKaMIIe MIEKONHTaromuxX, poias Ca2+ u NMDA
PELEenTOpoB.

11. Opranm3aryst BHYTPUKICTOYHBIX CHTHAIBHBIX CHCTeM. [IpoBe/ieHne cCurHana BHYTPH KJICTKH Ha OCHOBE
(hepMEHTATUBHBIX PEAKIHH 1 OEIOK-0eIIKOBBIX B3aUMOAEHCTBIN. BTOpHYHbBIC TOCPETHUKN U MX NPEACTaBUTEIH.
AnanrtepHsie B3auMoJecTBus U Oenku. CUrHAIBHBIE LENH U "CXOIUMOCTD" CUTHAJIBHBIX KACKa/I0B.

12. ®ynkiyu I'TO-cBs3pIBaronmx 0ekoB U UX kiaccudukarys. Perymsaius ['Td-aszHoro mukia G-0eaKoB U haKkToOpsI
perynsimn oOMeHa TyaHHJIOBBIX HYKIIeoTHIOB. Tpumepnbie G-0enku. PazHooOpasue o, B 1 Y CyObeTUHHMIL, HX
KIacCH(UKANKS 110 TUIIAM CUTHAIBHBIX MEXaHU3MOB, 3((QEKTOPOB U KIETOYHBIX 0TBETOB. MoHOMepHBIe G-0enmKku 1
cynepcemeiicTBo Ras-6enkoB. [lepexpecTHas curHanusanus Mexay ManbiMu GOenkaMu.

13. ITocnemoBatenbHOE (hochoprmTHpoOBaHUE KaKk OCHOBHOMN CITOCOO KacKaaHOH mepeaadn curHana. KiroueBbie 3JeMeHTh
0eIKOBOH CTPYKTYPHI IPOTEHHKNHA3 Ha npuMepe TAM®-3aBHCHMON TPOTENHKIHA3EL. MeXaHN3M aKTHBAIINH U y3HABAHU
cyocrpata. KoHbopmarmoHHble H3MEHEHHUs, TPOUCXOAAIINE P CBA3BIBAHUHU CYOCTPATOB U B IPOIEcce KaTaau3a.
CTpyKTypHOE CXOCTBO Pa3NIUYHBIX IPOTEHMHKUHA3.

14. KapkacHasi opraHu3anys CHTHaJIBHBIX KackanoB. KapkacHsie (ckadhonmoBblie) OeKH, TPHHIAI UX JEHCTBUS U
npeacTaBuTeNd. Poib B KOMIapTMEHTANIN3aIMH CUTHATBHBIX MOJIEKYII, PETYIIAINH IPOBEACHNS CUTHATIA U TIePEKITIOUCHUH
KJIETOYHBIX OTBETOB.

15. JIuraHas! M pelenTOpHl, aTOHUCTHI M aHTarOHUCTHL. CPoJICTBO aroHUCTa K perentopy. Crienn(puaHOCTh B3aUMOICHCTBHIH
peLenTop-Iurai/ u nepekpecTHoe y3HaBanue. CTpyKTypa, CBOHCTBA M KIACCU(HUKAINS KICTOYHBIX PELENTOPOB.
IToBepxHOCTHBIE U BHYTPUKJICTOUHBIC, HOHOTPOIIHBIE U METaOOTPOITHbIE perenTOpsl. OCHOBHBIE TUIIBI U TTOATHIIBI
MEMOpPaHHBIX PELETITOPOB, 0COOCHHOCTH UX CTPYKTYPHI.

16. XapaxTepnucTiKka BHYTPHKIICTOYHBIX SICPHBIX U MUTOIIA3MAaTHYECKUX PEeNTOPOB. JJoMeHHas opraHu3aIis 1
HIPUHIUIEI QYHKINOHUPOBAHUS SAEPHBIX perenTopoB. KoakTHBAaTOPHI M KOPEMPECCOPH, MEXAHN3M aKTHBAIIHH
TpaHckpuniuu. OpdaHoBbIe pELENTOPLI.

17. OcHOBHBIE CUTHABHBIC MOJYIH (KAaCKabl) U CHTHAJIBHBIE CETH, (JOPMUpYEMBIE C YHaCTHEM PA3INYHBIX PELEITOPOB U
Gs, Gi, Gq u G12/13-6enxoB. Perymupyemsle kiaeTodHble peakiun. OpraHn3anys BHyTPHKICTOYHBIX KACKAI0B C YIaCTHEM
aZieHunaTuKiIassl 1 pochonunassl C.

18. Perynsimust nTENBHOCTH aKTUBAIIMY CUTHAJIBHBIX KAacKa/loB U Iepeajpecany curana. CUrHaabHbIC CETH M 00paTHbIC
cBs3U. BHyTpHKiieTounsle kackasl ¢ yaactiueM PI3-kunaszsl, pocdomnosutimos u Mansrx G-6enxos (Ras, Rho). Pons PI3-
knHa3b! 1 Gocdartaz PTEN u SHIP B perymsamuu obmena GochaTuammnHo3uToIPoCc(haToB, XeMOTAKCHCa U IpoIrdepanun
KJIETOK.

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOME)l(yTO‘IHOﬁ aTrecTalumn

[Ipumep Tecra ans 3auera:

1. ITpu akTUBHOM TPAHCIOPTE HEPTUsI HEOOXOAUMA IS
a. CBs13pIBaHUS IEPEHOCUMBIX BEILECTB

6. Onmuromepu3aruu epMeHTOB

B. OcBOOOXI€HNS IEPEHOCHMBIX BELIECTB

T. I3MeHeHus apUHHOCTH IEHTpa CBS3bIBAHUS

2. AT®-a3p1 ABC-tuna orBeyaror 3a:
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a. [ognepxaHreM MeMOpaHHOW aCHMMETPHH

6. Cunte3 ATO

B. [lepenoc nonon

T. Y4acTe BO BTOPHYHO-aKTHBHOM TPaHCIOPTE

3. Uro Takoe penupKyIAIHS PEIEeNTOPOB B pe3yabTaTe 3HAOINTO3a?

a. OTo Aerpafanus peenTopoB

0. DTO MHAKTHBAIHS PELIENITOPOB

B. DTO BO3BpAIIEHHE PEIETITOPOB B UCXOTHYIO 00JIaCTh MEMOPaHbI

. OTO TPAHCIOPT PELENTOPOB B APYTYIO MEMOPAHHYIO 00JIACTh KIETKH

4. IIpouecc 3aMbIKaHus (JarocOMBbI OCYIIECTBISCTCS C yJaCTHEM:

a. [Tporeun kuna3zel C

6. [TpoTenn xuHa3br A

B. ®ocdonumnaszsr

r. ®octhonHO3UTONKHHAZHI

5. Merabonuuecknii 1 SHEPreTHUECKUIT MEKKIICTOUHBIE 0OMEHBI PEaTH3yOTCS B!
a. [Tomynemocomax

6. AITe3MOHHBIX KOHTaKTaxX

B. @OKaIBHBIX KOHTaKTaxX

r. lllemeBpIX KOHTAKTax

[IpaBunbHelil oTBeT: 1. 0; 2. B; 3. B; 4. a; 5. T.

ITpumeps! BOIIPOCOB IS SK3aMeHa!

1. TpanCcMeMOpaHHBIE PELIENTOPHI: KIIacCH(DUKAINsA, XapaKTepPUCTHKA, ()YHKIIMOHATIBHEIE 0COOEHHOCTH.
a) IPUHIUIIBI KJIAaCCH()UKAIIMU TOBEPXHOCTHBIX PELEITOPOB.

6) ®yHKIMOHANBHOE Pa3/IeNeHne Ha HOHOTPOITHBIE H METa00TPOIIHBIE PELETOPHI.

B) CprKTypHO-(I)yHKHI/IOHaHBHOC Pa3aACICHUC Ha OCHOBHBIC TUIIbI: HOHHBIC KaHaJIbl; CCMUAOMCHHBIC PEUICIITOPHI,
COMPSKECHHBIC C TPUMEPHBIMU G-6eJ’IKaMI/I; OJHOAOMCHHBIC PEHENTOPHLIE TUPO3MHOBBIC KUHA3bI U CXOKUE C HUMU

PELENTOPBI; PELENTOPHI C BHYTPEHHEH (pepMEHTAaTUBHOI aKTHBHOCTBIO.

F) HaJIM4uc MeTa6OTpOHHBIX 1 MOHOTPOITHBIX PEUCITOPOB BHYTPU OJHOTO THIIA HA MPUMEPE HUKOTHUHOBBIX U MYCKAaPUHOBBIX

PELENTOPOB K alleTUIXONKUHY U IIYPUHIPTUUECKUX PELIEITOPOB.

2. I'TO-cBs3bIBaromue Oenku: cTpoeHne, GyHKIuH, BHAL. B3anmoaelicTBie penentopos ¢ TpuMepHbIME G-OenkaMu.

a) IOBEPXHOCTHEIE PELICNITOPHI, COMPSHKEHHBIC C TPUMEPHBIMU G-OelTkaMH.

6) TIPUHIUIT HeﬁCTBHH U JMHaMHUKa JIMra’H1-3aBUCUMOTI'0 B33PIMOI[CI7ICTBI/I}I peUenToOpoOB C TPUMEPHBIMHA G-6enkaMu

B) CyOBEAMHUYHBINA COCTaB M onucaHue GpyHKnuit cy0peanHIn TpHMepHBIX G-0enKkoB
r) pa3HoOOpa3ue anbpa-cyObeJUHULL, UX JeJeHHe Ha ocHOBHBIC rpymmsl (Gs, Gi, Gq, G12/13).

6.4. Kputepuu oneHuBaHUA

KpI/ITCpPIeM YCIICIIIHOCTHU OCBOCHUS y’{€6HOF0 MaTepuajia SABJIACTCA SKCIICPTHASA OLICHKA ITPETIOAaBaTEeIA, YIUThIBAIOIIAA

PETYISIPHOCTDL MOCCIICHU S JICKIIMOHHBIX 1 CEMHUHAPCKUX BaHﬂTHﬁ, 3HAHMI TCOPETUUCCKOTO pa3eciia NporpaMMbI IO

JUCHIUTUTAHE (B TOM YHUCIIe MaTepHalia CaMOCTOSTENbHOW PabOThI), KOTOPBIE OIEHUBAIOTCSI YCTHBIM OIIPOCOM 10 BOIIPOCAM
JUCLUIUIMHBI U IO Ka4ecTBY pelieHus TectoB. KauecTBO ycBOEHMsI 3HAHUN MO TUCLUILIMHE OLIEHUBAETCS HA IK3aMEHeE.

OHeHKa YCTHOT'O OTBETA 06yqa10mer0c;1 Ha 3aHATUUN:

OneHKa «OTIMYHO» CTABUTCS, €CIIM 00yJaromuiics MoKasal ITyO0Koe 3HaHUE BOIIPOCA; TOJIHO, apTYMEHTUPOBAHO,

MOCJIEIOBATENIFHO OTBETHII MO y4eOHOMY MaTepHaIy.

OL[CHKa «XOpOoI1I0» CTaBUTCA, €CIIN o6y!{afomm710}1 TMOKa3aJjl 3HaHHWE BOIIPOCa, HO JAOIIYCKACT pAd HeTO‘lHOCTteI; II0JIHO,

apryMEHTHPOBAHO, TOCIIEIOBATEIIFHO OTBETHII IO YIEOHOMY MaTepHaIy.

O1eHKa «yIOBIETBOPUTEIHHO» CTABHUTCS, €CITU OOYJAIOIIMICS TOKA3al 3HaHUE BOTIPOCA, HO JIOTTYCKAET MHOXKECTBO

HETOYHOCTEH; UMeeT MPOoOIeMbl C MOTHOTOM, apryMeHTalleH, ToCcIeJ0BaTeNbHOCTBIO H3I0KEHUS y4eOHOTO MaTepHana.
O1eHKa «HEYI0BIETBOPUTEIBHO» CTABUTCSA, €CITH 00yuaromuiics He 3HaeT MaTepual BONPOca UM UMEET TOBEPXHOCTHbIE

3HAaHHUS 1 HE MOKET MOJIHO, apr'yMCHTUPOBAHO, ITOCICAOBATCIBHO OTBECTUTD 110 y‘{e6HOMy MaTtcpualy.

IMpoMexxyTouHast aTTecTanys IPOBOJUTCS [0 OKOHYAHHUIO 5 cemecTpa B (hopMe 3adera, 0 OKOHYAHHUIO 6 cemecTpa - B hopme
sk3aMeHa. Ha 3auere oOyuaromuiicst pemaer 85 TeCTOBBIX BOIPOCOB 3aKpHITOro THHA. Ha Kaxkablii Bolpoc npeasiaraercs

HECKOJIbKO BApUAHTOB OTBETA, HpaBPIJTLHBIfI TOJIBKO OJIMH BapHaHT. HpO}IOJ‘[)KI/ITGJ'IBHOCTL - 60 MHHYT.
Kpurepuu onenku recra:

- OLIEHKA «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €M 3aJaHne BeInodHeHo Ha 91-100% (BbICOKUN YpPOBEHB OCBOEHHS

MPOBEPSIEMBIX KOMIICTCHIIHN);

- OIIEHKA «XOPOIII0Y» BBICTABISIETCS CTY/ACHTY, €CIH 3alaHKe BEINTOHEHO Ha 81-90% (cpemHuil ypoBeHb OCBOCHHS

MPOBEPIEMBIX KOMIIETECHIHIA);

- OLICHKA «yHOBJICTBOPUTEIILHO» BBICTABJIACTCA CTYACHTY, €CJIM 3a/1laHUC BBIIIOJIHEHO HaA 70-80% (63.30BLII71 YPOBCHb

OCBOCHUS NPOBEPACMBIX KOMHGTCHHHﬁ);

- OLICHKA «HCYNOBJECTBOPUTEIIbHO» BBICTABIIACTCA CTYACHTY, €CIIN 3aJIaHUS BBITIOJTHCHO MCHEC YEM Ha 70% (He,HOCTaTO‘IHLIﬁ
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YPOBEHB OCBOCHHSI ITPOBEPIEMBIX KOMIICTCHITHH).

Bricokuii ypoBeHb, CpeiHUI YpOBEHb, 0a30BbIi YPOBEHD — «3aUTEHOY; HEJOCTATOUHBIH YPOBEHDb — «HE3YaTEHO.

DK3aMeH IPOBOANTCS B BUAE YCTHOTO COOECEIOBAHMS 110 BOIIPOCAM JUCLUILTHHBL.

O1eHKa YCTHOTO OTBETA CTY/IEHTa HA DK3aMEHE!

Or1eHKa «OTJIMYHOY BBICTABIIACTCS CTY[ACHTY, €CIIU OH BIIAAeCT IOHITHIHBIM alapaToM, IeMOHCTPUPYET MIYOHHY U TIOJIHOE
OBIIaJICHUE COJIEpPKaHUEM YdeOHOTo MaTepHana, B KOTOPOM JIETKO OpPHEHTUPYETCs; Jall OJIHbIM OTBET U MOKa3al ITyOoKue
3HAHUA 110 KQKJOMY U3 BOIIPOCOB.

Or1eHKa «XOPOIII0» BBICTABISETCS CTYACHTY, 32 YMCHHE TPAMOTHO H3JIaraTh MaTepHal, HO IIPH 3TOM coJep)kaHue 1 popmMa
0TBETa MOTYT UMETh OTAENbHBIC HETOUHOCTH;

OLeHKa «yJIOBIETBOPUTEIILHOY» BBICTABILSIETCS, €CIU CTYACHT OOHAPY)KHBACT 3HAHUS U TOHMMaHUE OCHOBHBIX ITOJIOKCHUH
y4eOHOTO MaTepHuaia, HO H3JaraeT ero HEMoJIHO, HEMOCIEA0BATENbHO, IOIyCKaeT HETOYHOCTH B OIIPEICTICHUH MOHSITHH, HE
yMeeT J0Ka3aTelnbHO OOOCHOBBIBATE CBOU CYXK/ICHUS;

O1eHKa «HEY0BIETBOPUTEIBHOY» BBICTABISIETCA, €CITU CTYAEHT UMEET pa3po3HEHHbIE, 0ECCHCTEMHBIE 3HAHUSI, HE YMEET
BBIJICTIATH TJIABHOE M BTOPOCTEIIEHHOE, JIOITYCKAeT OIIMOKH B ONPE/ICIICHUH MOHATHH, NCKaXKaeT UX CMBICII.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIs)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTODBHIL, 3arnaBue UznatensctBo, | Pecypc
JI1.1 | Ky3bmenko /1. 1., WuTerparuBaast Onoxumus. Perynsanus merabonusma: Kype Tomck : 9BC
Kmumentnena T. K. JICKITHH CubI'MYVY, 2017

(https://e.lanbook.com/book/105905)

7.1.2. lonoJHHUTENbHAS JTUTEPATYpPa

ABTOpBI, 3arnaBue W3narenscTBo, Pecypc
JI2.1 | CemenoBuu A. A, HopmanbsHnast ¢pusnonorus: yaeOHUK Munck : Hosoe OBC
ITepesep3es B. A, (https://e.lanbook.com/book/149290) 3HaHue, 2020
Kybapko A. U.,
Ky3uenos B. U.

7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

31 |Hayunas snextponHas 6n6mroTeka eLIBRARY.RU» - paznen «KypHaib! oTKpBITOTO
nocrynay (https://elibrary.ru/projects/subscription/rus_titles_free.asp) na 01.10.2018 r. cogepsxut 601ee 6000
Hay4HBIX XKypHasoB http://www.elibrary.ru http://www.elibrary.ru

32 |Hayunast snexktpoHHas 6ubanoreka. MoHorpaduu, H3IaHHbIe B M3aTelbCTBe Poccuiickoit Akanemun
EctecTBo3HaHMS MTOJHOTEKCTOBBIN pecypc HaydHbIX U yaeOHBIX n3nanuii PAE https://www.monographies.ru/
https://www.monographies.ru/

33  |Poccuiickuit ponn pyHnamenTansusix uccnenosanuit (PODU) - ournmansaslii caift http://www.rfbr.ru/rffi/ru
http://www.rfbr.ru/rffi/ru

D4 | Kuuru mo MeuIMHe Ha aHTITHHCKOM s13bIKe B cBOOo1HOM jgoctyre «Free Books for Doctors»
http://www.freebooks4doctors.com/ http://www.freebooks4doctors.com/

7.3 llepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoe obecnieyeHune

Adobe Reader

LMS Moodle

7.3.2 lIpodeccuonasibHbIe 6a3bl JAHHBIX U HHGOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

Hayunas snexkrponnas 6uodanoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas
ANIEKTPOHHAs1 OnbIHoTeKa : caiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Peskxum nocryma: amst 3apeructpup.
noJb30BatTeNnel. — TEKCT : 371EeKTPOHHBIN.

HarmmonaneHas snekrponHas 6udnanoreka (HOB) (https://rusneb.ru/) HatmonansHast anekrponHas 6ubnmmnoreka (HOB) :
00BeIMHEHHBIN 2JIEKTPOHHBIN KaTanor poHA0B poccuiickux 6ubanoTek : cait. — URL: http://H36.pd. — Pexxum noctymna: u3
YUTAIBHBIX 3a710B Oubmuoreku Yenl'Y. — Tekcr : 37IeKTPOHHBIM.

Web of Science (https://apps.webotknowledge.com) Web of Science : myasTuaucuummuaapHas pedepatuBHas 6a3a
naHHbIX / koMmnanus Thomson Reuters. — Pexxum goctymna: st 3apeructpup. nosb3osareneit Yenl'Y. — Tekcer :
JIEKTPOHHBIH.
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Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a qannsix / Elsevier BV. — URL: http://www.scopus.com/. —
S13. anrn. — PexuM nocryna: 1uid 3apeructpup. nons3osateneil Yenl'V. — TekcT : 31eKTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOYJISA)

JIeKkIMOHHbIE 3aHATHS IPOBOAATCS B JICKIIMOHHBIX ayAUTOPHAX. [ MpoBeieHns 3aHATHH JIEKIMOHHOTO THIIA TIPEIararoTcs
Ha0OPHI IEMOHCTPALIMOHHOTO 000pyI0BaHHA (HOYTOYK, IPOEKTOP, IKpaH, KOJOHKH) U yaeOHO-HATTISTHBIX TOCOOUH
(TIpe3eHTaIMy 10 BceM pasJieaM JUCLIUIIINHAI).

Jlist IpoBeieHus 3aHATHI CeMUHAPCKOTO THIIA B YHUBEPCUTETE ayTUTOPHUs 000py0BaHA MYIbTUMEIUIHBIM KOMILIEKCOM U
SKPAHOM Ul AEMOHCTPALUH CIIaiJ0BBIX IPE3CHTAlMK U BUJCOMAaTEPHAIOB.

[TomereHust 1y caMOCTOSTENBLHON paboThl OCHAILICHBI KOMIIBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO MOAKIIIOUEHHS K CETH
«HTepHEeT» M 00eCTIeueHNEeM JIOCTYIIA B AJICKTPOHHYIO HH(POPMaHOHHO-00pa30BaTENbHYIO CpPEy YHUBEPCUTETA, Kyaa
KaX/bIi1 00ydgaromuiics B TeUeHHE BCETo Meproia 00yIeHns 00ecedeH HHINBHIYaIbHBIM HEOTPAHHUCHHBIM JJOCTYIIOM.

9. METOAUYECKHUE YKA3AHUSA J1JI51 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUITIMHBI (MOAY JIsT)

VYcrmemHoe 0cBOCHIE NUCIUILIHHEI IPEIIoIaracT akTHBHYIO pa00Ty CTy/IeHTa Ha BCeX 3aHATHAX ayTUTOPHOH (GopMBI
(JIexnnu, IpaKTUIECKHe 3aHATHA), BEIOTHEHHE KOHTPOIBHBIX MEPOIPHATHIH, IITAHOMEPHYIO CAMOCTOSTEIBHYIO Pa0oTy.
IMocemienne NEKIMOHHBIX 3aHATHH 1 KOHCIEKTUPOBAHKE JIEKIIMOHHOTO MaTepraa siBIsieTcsd He00X0IUMbIM, HO
HEZOCTaTOYHBIM YCIIOBHEM JUISl YCTICIITHOTO YCBOSHUS NUCHUILTHHEL. CTyIeHTY HEOOXOIMMO CHCTEMaTHIeCKH paboTaTh C
PEKOMEH/IOBAHHOH JIUTEPATypOH, TOMOTHSA KOHCIIEKT JICKIIH HEOOXOANMBIMH TIOSICHeHUSIMH, YTOYHEHUSAMH ¥ TEPMUHAMHA
10 U3y4aeMoil Teme.

JIis KauecTBEHHOTO YCBOEHHsI JAHHOHN JUCHMIUIMHBI HEOOX0AUMO MOCENaTh CEMUHAPCKUE 3aHATUS, U3ydaTh BOMPOCHl TEM
CaMOCTOATENBHON MOATOTOBKH. [IpakTHdecKkue 3aHATHS TPEOYIOT IPeIBapUTEIbHON TEOPETHYECKON TIOATOTOBKH 10
COOTBETCTBYIOIIEH TeMe: H3y4eHHs YueOHOI 1 TOMOTHUTETBHON JINTEPATYpPEL.

B xo1e n3yueHus: JUCHUIIIMHBI IPUMEHAETCS TAKOH BUJ] TEOPETUYECKOTO 3aHATUS KaK CaMOCTOSATENbHAs paboTa CTYIEHTOB.
Pop npenonaBatens Ipy 3TOM 3aKJII0YAETCSl B OpraHW3aluH CaMOCTOSATENBHOM pabOTHI CTYAEHTOB, B 00y4CHUH X METO/IaM
CaMOCTOATENBHOTO U3y4E€HHs BOITPOCOB TEOPUH. DTa OPTaHM3aIMs 3aKIII0YAETCS B ONPEJETICHUHN 3a1aHNs, CPOKOB
UCIIONTHEHHS, OCYIIECTBICHHN KOHTPOJIS U OIIEHKE Pe3ylIbTaTOB H3YdeHHs yueOHOTO MaTepuana.

OCHOBHBIMH BHJJaMH CaAMOCTOSTEIBHOM paOOThI SIBIAIOTCS: paboTa ¢ HEeYaTHBIMH HCTOYHHKaMU HH(OpMaIU (KOHCIEKTOM,
KHHUTOH, TOKyMEHTaMH), padoTa ¢ HHTePHET-pecypcaMu.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JTUCIIMITJINHBI OBYYAIONIUMHUCA C
HWHBAJIMJHOCTBIO U OTPAHUYEHHBIMUA BO3MOXKHOCTAMMU 310POBbSA

OcBoeHHME JUCHMIUIMHBI MHBaJMJaMH M JIMIAMU C OIPAaHUYEHHBIMM BO3MOXKHOCTSIMH 3I0POBbSl OCYIIECTBISETICS C
WCIIOJIb30BaHUEM CIEMUAIBLHBIX TEXHUYECKUX CPEICTB W WH(POPMAIMOHHBIX TEXHOJIOTHH, MPEAOCTaBIsIeMbIX PecypcHBIM
y4eOHO-METOIMYECKUM LEHTPOM MO OOYYEHHIO WHBAIWIOB M JHIl C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 370poBbs Yenl'V mo
3ampocy oOydaromierocss (MOOWJIBHBIC CIICIHANbHBIE TEXHHYECKHE CPEACTBa JUIA JIMI C HApPYIICHUSIMH 3pCHHA H C
HapyIIeHHEM CIIyXa, aCCHCTUBHBIC MH()OPMAITMOHHBIC TEXHOJIOTHH).

[Tpu HEOOXOMUMOCTH A OOYJAIOIIMXCA C HAPYIICHUSMH 3pPEHUS Ha pabOYMX MeCTax IUlsl MPOBENSHHS MPAKTHYECKUX WIH
nab0opaTOpHBIX 3aHATHH YCTaHABIMBAeTCsS CIHELMAIBHOE IpOrpaMMHOE obecneyeHne (ImporpaMma pedeBOi HaBHUTaLlUH,
peueBble CHHTE3aTOPHbI, SKPaHHbIE JIYIIb).

B yueOHple ayauropmm obecredunmBaeTCs OECTIPENSATCTBEHHBIH JOCTYm Ui OOY4JaroUXCsl C HMHBAIMAHOCTBIO M C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370pOBbs. B Kaxmoil ayauropuu, rae oOydaroTcs WHBANWABI U JIMIA C OTpaHMYEHHBIMU
BO3MOJKHOCTSIMU  3JIOPOBbsI, IpPEIyCMaTPUBAETCsl COOTBETCTBYIOIIEE KOJIMYECTBO MECT Ui OOydalomuxcs ¢ Yy4eToM
HapPYIICHUH UX 37I0POBBSI.

Jns ocBOGHUS IMCIUILTMHBI WHBAIUAAM W JIMIAM C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBS MPENOCTABISETCS AOCTYI K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIMMCcs B HaydHoll Oubimorexe Yenl'V, ¢ mOMOIIBIO ClENMAJbHBIX TEXHHUYECKUX CPENCTB;
JIOCTYIl € MOMOIIBIO CHELUAIBHBIX TEXHUYECKUX U IMPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHUKAM, NMPEICTABICHHBIM B
(hopMe 21eKTpOHHOTO TOKyMEHTa B (hoHIIe HayaHOU OnbmnoTekn Yenl'Y win 21eKTpOHHO-ONOIMOTEIHBIX CHCTEMAX.
Y4eOHO-MeTOIMYeCKue MaTepHaibl Uil OOyJarolMXCs M3 YHMCIa WHBAJIMAOB M JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3J0POBBsI IPENOCTABISIIOTCA B (pOpMaxX, aTalTHPOBAHHBIX K OTPaHHYCHUSAM HX 3[0POBbS M OCOOCHHOCTSAM BOCIPHUSTHS
nHpOpManHHL.

Jns MHBaNMHMIOB M JIUII C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 30POBBSI OCBOCHHE AMCHUILIMHBI MOXET OBITh YaCTUYHO WIIH
MOJTHOCTBIO OCYIIIECTBIICHO C MCIIOJIB30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ITpn mpoBeseHWH MPOMEXKYTOYHOH AaTTECTAIlMH IO JTUCIHUIDIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEINBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WHAWBUAYAJIbHBIX OCOOCHHOCTEH MHCTPYKIMM O MOPSAKE MPOBEIEHHS MPOMEXKYTOYHOH aTTECTAallMH, OLEHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 3aJ1aHHA (TMCEMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mpudtom bpaitns, ¢
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HCIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANIHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3[0pOBbsl  IIpEIyCMaTpHUBaeTCs HUCIHONb30BaHME mpepocTaBineHHbIX Yenl'Y wiam  cOOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJBHBIMH OCOOCHHOCTAMH. IIpm HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTPaHUYEHHBIMM BO3MOKHOCTSIMU 3[0POBbsl IPENOCTABIIAETCA JOMOJHUTEIBHOE BpEMs AJI MOATOTOBKM OTBETA HA 3aJaHus,

npoueaypa oucHUBaHus pE3yJIbTaTOB O6y‘{6HI/Iﬂ IO AUCHUINIMHE MOXKET MMPOBOJUTHCS B HECKOJIBKO 2TaIlOB.
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ITpopekTop o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM coBeTOM (haKynbTeTa PyHIaMEHTATBHOW METUIHHBI

[Tporokon 3aceqanus Ne 2 ot 10.02.2025

[Ipencenarens YdeHoro coBera

(bakynpTeTa pyHIaMEHTATBHON
MeEIUIIUHEI COIIacOBaHO O.b. Letinukman

3acenanuem axkyabreTa GyHIAMEHTATBHOI MeIMIHHbI
[Tporokon 3aceqanust Ne 2 ot 10.02.2025
3aBenyromui kapenpoi COIIacOBaHO O.b. Letinukman

ABTOD (COCTaBUTEIIH) B.3. leitnukman

CTpykTypa padoueii mporpaMMbl cO0OTBeTCTBYeT mpukasy pekropa ®I'bBOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



