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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

IMux (pasnen) OITOIT: 51.0.02.03

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0Ierocs:

Buonorus

Opl"aHI/I'{CCKaH XUMUA

AHaToOMHS YeJIoBeKa

OO01as 1 HeoOpraHU4YecKasi XUMHS

duznueckas u KOJU1OuaHass XUMUA

FI/ICTOHOFI/IFI, 3M6pI/IOJ'IOI‘I/I$[, UTOJIOTHA

bruooprannueckas xumus

duznonorus

AHaTATHYECKAs] XUMUS

2.2 JIucuMnJIuHbI M MPAKTHUKH, 1JIS KOTOPbIX OCBOEHUE JAHHOU JUCHHUILIMHBI (MOAYJ/Is1) HEO0OX0OAUMO KAK
npeauecTByoLee:

COBpeMeHHLIe KJICTOYHBIC TCXHOJIOTHH

MonekynsipHast OHOTIOTHS

DHIOKPUHOJIOTHUS

OpFaHI/ISaHI/Iﬂ HAay4YHbIX U MGJII/IKO-6I/IO.HOFI/I‘I€CKI/IX HCCJ'[CI[OBaHI/Iﬁ

IMoaroToBka K caaye U cava rocyJapcTBEHHOTO dK3aMEHa

HOIIFOTOBKa K IpoUCaAype 3alllUThI U 3alllUTa BBIHYCKHOﬁ KBaIIH(l)HKaI.[PIOHHOﬁ pa6OTLI

3. KOMIETEHIINY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3Y.JIETATE OCBOEHUS U CIIATIIAHBI
(MOJY.JIST)

YK-4: Crioco6eH NpUMEHSITH COBPpeMEHHbIe KOMMYHUKATHBHbIE TEXHOJIOIHHU, B TOM YHCJI€e HA HHOCTPAHHOM(BIX)
si3bIKe(aX), AJIS1 AKATEMAYECKOT0 H MPO(eCCHOHATBLHOT0 B3aHMOIeiiCTBHSA

3HaTh:
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Hns noctmxenust YK-4.3 3HaTh: METO.IBI OUCKA M HCTOYHUKY MH(POpMaIuy B 001acTi QyHIaMeHTaIbHON MEAUIINHEL, B
TOM YHCJI€ HA HHOCTPAHHBIX S3bIKAX.

YMmers:

Jnsa noctmwkenus: YK-4.3 yMeTb: UCONb30BaTh HAyIHYIO HHPOPMALIUIO U3 001aCTH MOJIEKYIISIpHOH pr3nonoruu u
SHIOKPUHOJIOTHH, B TOM UYHCIIC HA HHOCTPAHHBIX S3bIKaX, AT pa3pabOTKH MEPOIIPUATHI, HAIIPaBICHHBIX HA COXpaHEHHE U
YKpPEIIEHHE 30POBbsI HACETICHHUS.

Baanern:

Jisa noctmxenns YK-4.3 BiageTs: HaBBIKAMHI aKaJEMHYECKOTO M PO(eCCHOHATFHOTO B3aNMOICHCTBHS, B TOM YHCIIE Ha
MHOCTPAHHBIX SA3bIKAX.

OIIK-1: Cnioco0eH ncnonp30BaTh U NPUMEHATH (PYHAAMEHTAJIBbHBIE U PUKJIATHbIE MeIHIHHCKHE,
eCTeCTBEHHOHAYYHBbIE 3HAHNS 1JIsl TOCTAHOBKH W PellleHUsI CTAHIAPTHBIX 1 HHHOBAIMOHHBIX 3a1a4
npodeccuoHANIBLHOI TeATeIbHOCTH

3HaTh:

21.11}[ JOCTHIKCHU A OIIK-1.1 3HaTh: MEXaHU3MBI 6HOXI/IMI/I‘{GCKI/IX, (bHBPIOJIOFI/I‘ICCKI/IX, TCHECTHUYCCKUX U UMMYHOJIOTHYCCKUX
IMPOLECCOB, MPOUCXOAAIIMNX B KIICTKE YEJIOBEKA.

I[J'IH JOCTHIXCHUA OIIK-1.2 3HaTh: OCHOBHBIE ITOHATHS U MCETObI OHOJIOTHH K (bI/ISI/IOJ'IOI"I/II/I IJI TIOCTAaHOBKH M PECIICHUSA
KHI/IHI/IKO-Ha60paT0pHBIX 1 HAYYHO-HCCIICA0BATCIIbCKUX 3a1a4.

Ymers:

T moctmxenus OIIK-1.1 yMeTh: IpUMEHATH pa3IHYHbIe (PH3NOJIOTHIECKHIE, OMOXMMUYECKHE TOHATHS H METOIH,
HE0OXOANMBIC TIPH HCCIECTOBAHNY COCTOSHHS CHCTEM OpPTaHHU3MA.

Jnsa noctrxenust OIIK-1.2 ymeTb: OpraHU30BBIBATh U OCYIIECTBIATH (PyHIAMEHTAIbHBIE U PUKJIaIHbIE POEKTHI IO
U3Y4EHHIO (PU3UOIOTHYECKNX M OMOXUMUYECKHX IIPOLIECCOB, IIPOUCXOAIINX B KIIETKE YEIOBEKa, JUIsl BBISIBICHUS
B3aNMOCBS3M OHOXMMIYECKUX, (PU3HOIOTHYECKNX, TEHETHUECKUX 1 UMMYHOJIOTHYECKUX TIPOIECCOB, IPOHUCXOIAIINX B
KJIETKE YEI0BEKa.

Baanernb:

Jnsa noctmxenust OIIK-1.1 BnafeTs: HaBBIKAMHU UCIIOIB30BAHMS METOI0B (PH3HOIOTUH, OMOJIOTUH IIPHU UCCIETOBAHUI
(hyHKIIMOHUPOBaHUSA KIETKH, TKAHU WU LIETOCTHOTO OpraHu3Ma.

Jns noctmxenunst OTTIK-1.2 BnaseTh: HaBbIKAMU PUMEHEHHS U HCTIOJIH30BaHUS (PYHIAMEHTAIBHBIX U TIPUKITATHBIX 3HAHUH
MEXaHU3MOB MOJIEKYISPHO-(QU3NOIOTHUECKHUX MPOIIECCOB, MPOUCXOISAIINX B )KHBOM OpTaHU3ME, JIJIsl BOSMOKHOCTH PaHHEH
JUArHOCTHKH 3a00JIeBaHUH U POPUIAKTUKY 3a00JI€BaHU.

B pesysbTaTe 0cBOCHHS JUCHMILINHBI 00yYaIOLIUICS 10JKEH

3.1 |3narn:

3.1.1 | ocHOBHBIE MOHATHUS U METObI (PH3NOTOTHHU, MOJICKYIISIPHO-(PU3HOIOTHUECKIE MEXaHU3MBI TIPOLIECCOB,
IIPOUCXOIAIIUX B )KUBOM OPraHU3ME B HOPME U MATOJOTHH, & TAKXKE BO3MOXKHbIE IIPUUMHBl HapYLIECHUH,
MOJIEKYIIpHbIE MEXaHU3MBI TPAHCIIOPTA, PEIEHINI U TPAHCIYKIIMU CUTHATIOB TOPMOHOB B KJIETKE, (DaKTOPOB
pocrTa B, a TAK)KE UX 3HAYEHUH B UHIUBUAYaIbHOM PA3BUTUU OPraHU3Ma.

3.2 | YMeTh:

3.2.1 | npuMeHSTh pa3nuyuHble (QU3HOIOTHIESCKUE TIOHITHS U METOABI, HEOOXOIUMBbIE IPH UCCIICTOBAHHU COCTOSHUS
PA3IMYHBIX CUCTEM OpPraHM3Ma; OPraHM30BbIBATH U OCYLIECTBIISATh IPUKIIAJHbBIEC M IIPAKTHYECKHUE IPOCKTHI 110
H3Y9CHHUIO (PU3HOIIOTHYCCKIX H ONOXMMHYECKHAX IPOIIECCOB, TPOMCXOIAIINX B KIICTKE YETIOBEKA;
HCIIOJIF30BaTh MOTyIEHHbIEC 3HAHUS IS pa3pab0TKH MEPOIPHATHH HAIIPABICHHBIX HA COXPAaHEHHE U
YKpeIUIEHNE 310POBbsI HACEIICHNUS, TTIAHUPOBATh UCCIIEJOBaHUE JICHCTBHS TOPMOHOB, ()aKTOPOB POCTA, a TAKKE
BEIIECTBA, MHTHONPYIOIINE UX JACHCTBHUE, B IPAKTHIECKUX LIEIIAX.

3.3 | Bmagern:

3.3.1 | HaBBIKaMM OpraHHU3AIMH U MPOBEICHNUS (PU3UOIOTHYECKUX SKCIIEPUMEHTOB C UCIOIB30BaHUEM METOJ0B
(hM3n0I0THH IIPU UCCIICNOBAaHUH (DYHKIMOHUPOBAHHS KJIETKH, TKAHW MM LIEJIOCTHOTO OpraHU3Ma s
BBIBJICHHS B3aHMOCBS3H (PU3HOIOTHUECKUX TPOIECCOB, a TAKXKe JUIT BO3MOXKHOCTH PaHHEH THarHOCTHKH
3a00seBaHU ¥ MPOPUIAKTUKY 3200JI€BaHHIA, TEPMUHOJIOTHENH MOJEKYISIPHON SHJOKPUHOJIOTHUHU U
CIIOCOOHOCTBIO aHATM3UPOBATh, @ TAKXKE UCIIONB30BATh HAYIHYIO HH(POPMALIHIO 3TOH 001acTel HayKH.
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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 2
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 2
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

© ®I'BOY BO «Henl'V»
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4.11

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/

18

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/

11,4

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

5.12 | OG1uee MOHATHE O KJIFOYEBBIX KOMIOHEHTAX 3TOTO MPOLEcca: PELEeNTOPHL, 6 7
HETIOCPEICTBEHHBIC MUILICHH PELIENTOPOB, JIOKAIN30BaHHBIC HA
ITa3MaTnaeckoii MeMOpane, G-0eJKH, BTOPHYHBIC TOCPEIHHIKH,
ajanTepHbIe OeIKH, KapKacHbIe Oelku, KHHA3kI, ocdarassl. KackanHas
OTaHM3alMs CUTHaJIa H(POPMHUPOBAHHUE CUTHAIBHBIX ceTeil. OOpaTHas
PETyIAINS epeadsl CUTHAJIA M TIPOIECCH BEIKIIFOYEHHS PEIIEITOPOB —
JIECEHCUTHU3AIMSI U AayHperymsus. /Cp/

JI.1J12.1
010323354

Pasznen 6. CurnajibHbIe CHCTEMBI KJIETKH.

6.1 1. HuknasHble cucteMsl nepeaayn curana. CurHajabHble MEXaHU3MBI, 6 2
onocpexnyemble noHamu Ca2+. Kanbuuii-cBsizpiBarommye 1oMeHsl. MAP-
KHHa3HbIE Kackaabl. MAP-knHa3HbIE CUTHAJIbHBIC Kackabl. /JIek/

JI1.1J12.1
01323354

6.2 1. [{ukna3HbIe CUCTEMBI TIEpeiauul CUTHAJA. Perynsanus 6 2
aJleHITaTIIKIIA3k! o aefictBueM Gs u Gi 6enxoB. TAM®-3aBucumast
MPOTEeHHKNHA3a KaK Kiaccuueckas MUILIEHb 3Toro kackana. benku EPAC
Kak anbTepHaTHBHAs MuiieHb TAM®. Pazubie ¢pynkimn PKA u EPAC B
PETYISIMH HAPaBICHHONH MHUTPAIHHY JICHKOIIUTOB Yepe3
SHIOTEIHAJBHBIN Oapbep KPOBEHOCHBIX COCYN0B. CUTHAIBHBIC
MeXaHU3MBbl, onocpeayemblie noHamu Ca2+. MHOroo6pasue KIeTOYHbIX
OTBETOB, PETYTUPYEMBIX KAIBIIHEBON CUTHANM3anueH. Perymsmms
¢docdonmmnassr C mox netictBueM Oenkos cemeiictsa Gq/11. Yuactue By-
cyObemuHALl TPUMEPHBIX G-0ETKOB U aAaNTEPHBIX OETIKOB B aKTUBAIIMU
pasnuyHbIX u3odopm pochonunassr C. Posab docharnaununosuton-1,4,5
-rpucdocdara (IP3) B mpoBeneHnn KanbpIeBoro curaana. Yuacrue [P3 u
nmuarmnranepona (JAlN) B aktuBauuu nporenakuHasbl C. [P3
PeLenTopbl U PUAHOIUHOBBIC PELIEITOPBI, OLIOCPESIYIOIINE KabIHii-
WHIYIUPOBAHHBII BEIOPOC KAJBIINS M CHTHAIBHBIC MOJICKYITH,
perynupytomntre ero: HUKoTHHOBAas KACIIOTa aeHUH-THHYKICOTH/I-
dochat (NAADP) n unknamueckas AIlP-pudoza (cADPR). kanbiueBsie
KaHaJIBI IJIa3MaTHYECKOW MEMOPaHBl 1 MEXaHU3MBI UX PEryJISIUU:
MeMOpPaHHBIA TIOTEHIIUAI, PEICITOPHAS AKTUBAIIHS, BTOPHYHBIC
nocpenauky. Kanpuunii-csaspiBaromue nomensr: C2 nomen u EF-

pyka. /IIp/

JI.1J12.1
01023354
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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
092093 54

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

JI1.1J12.1
01032

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

TeKyma;I aTrecrauusd: YCTHLIﬁ OIIpocC, MMUCHEMCHHBIN OIIpocC.
HpOMe)KyTO‘-IHaH aTTeCTalusa: 3a49€T B BUAC TCCTUPOBAHUA, DK3aME€H B BUJI€ YCTHOT'O OIIPOCA.

6.2. TunoBblie KOHTPOJ/IbHBIE 3a1aHUSI U UHBIEC MATEPHUAJIbI 1/ TeKyllleﬁ aTTeCTalumn

ITpuMeps! BOIPOCOB U1 YCTHOTO MIIM IIMCbMEHHOTO ONIpOca:

1. IIpUHIMIIBI ¥ THIBI KNAacCU(HUKALUHN TpaHCMEMOPaHHOTO TpaHcopTa. OCHOBHBIE KJIacChl MEMOPAHHBIX TPAHCIIOPTHBIX

OEJIKOB.

2. BHYTpHUKIICTOUHBII BEe3UKYISIPHBIA TPAHCIOPT. DK30IMTO3 JIN30COM. TpaHCHOPT B KJIETKY U3 INIa3MaTHIECKOH MEMOPAHBI.

3. DuponuTo3. PenentoponocpenoBaHHbIi SHIOIMTO3. Perynupyemslii 9K301IUTO3.

4. darouuros. q)aFOI_II/ITI/Ipy}OH.[I/IC kieTku. [TuHonuTo3. IIMHOIUTO3HBIE ITY3BIPbKH U3 OKaWMJICHHBIX SIMOK TJIa3MaTHYECKOM

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucouruinHel "MosekyisipHast pU3H0IOTHS M SHAOKPHHOJIOTHU'" 110 HAIIPABJICHHUIO IT0JITOTOBKU
(cnenmanpHoctn) 30.05.01 "MenunuHckas GnoxumMust” HanpasieHHOCTH (poduino) MeauuuHcKas OMoXuMus ctp. 12
OI'BOY BO «Henl'V»

MeMOpaHEI.

5. Oburast xapaKTepHCTHKA HOHHBIX KaHaANOB. MoH-cenekTHBHOCTB. OTKPBITOE U 3aKPBITOE COCTOSIHUSA. [IpuHIUMIBI
MOJIEKYISIPHOW OpraHU3aliM Pa3IM4YHBIX HOHHBIX KaHanoB (Na, Cat+, cemelictBo Kv-kananos, Kca). MoHHble kaHambI 1
AIIEKTPHUYECKUE CBOMCTBA MEMOpaH.

6. Oprann3anms BHyTPHKJICTOUHBIX CUTHATIBHBIX cucTeM. [IpoBeneHne curHana BHYTPH KJICTKH Ha OCHOBE (hepMEHTATUBHBIX
peakuuii 1 6enoK-0eKOBBIX B3aUMOACHCTBIN. BTOpPHUYHbIE MOCPETHUKY U UX NPEACTaBUTENN. AlaITepHBIE
B3anMOJIeHCTBUS U OeKi. CUTHAIBHBIC IISTTH U ""CXOAMMOCTh'" CUTHAITBHBIX KaCKaIoB.

7. ®yaxnnu I'TO-cBa3pBaromux 6enkoB n ux kinaccudukamms. Perymsmuns ['Td-a3n0r0 mukina G-0e1K0B U (haKTOPEI
perynsaiuu oOMeHa T'yaHUJIOBBIX HyKJIeoTHA0B. TpumepHsle G-Oenku. PazHooOpasue o, f 1 y cyObequHHULL, UX
Ki1accU(UKanus 0o TUIAM CUTHAJIbHBIX MEXaHU3MOB, 3 (EKTOPOB U KJICTOYHBIX OTBETOB. MoHOMepHbIe G-0elku 1
cyrepcemeiicTBo Ras-0enkoB. [TepekpecTHast curHamu3ays Mexay MaibiMa GOekaMu.

8. IlocnenoBatensHOE pocopumrpoBaHre Kak OCHOBHOM CIIOCO0 KacKaIHOW mepenadn curaaia. KimroueBbie 21eMeHTh
6e1K0oBOM CTPYKTYpHI IPOTEHHKMHA3 Ha puMepe HTAM®-3aBucUMON NPOTENHKHHA3Bl. MeXaHU3M aKTHUBALUY U y3HaBaHUs
cyocrpata. KoH(pOpMaImoHHbIe H3MEHEHHS, TPOMCXOIAIINE IIPH CBSI3BIBAHUHU CYOCTPATOB ¥ B IIPOIECCe KaTaIH3a.
CTpyKTypHOE CXOJCTBO Pa3INYHBIX IPOTCHHKIUHA3.

9. KapkacHasi opraHu3anys CUrHaJbHbIX KackanoB. Kapkacuble (ckad@oinoBsie) OeiIKH, MPUHIMI UX ASHCTBUS U
npeacTaBuTeNnu. Poiab B KoMIapTMEHTaNIN3alMi CUTHATIBHBIX MOJIEKYII, PETYIALIH IPOBEACHNS CUTHATIA U TIEPEKITIOYEHUH
KJICTOYHBIX OTBETOB.

10. MeanaTop-3aBHCHMbIE HOHHBIE KAHAIIBI - MHUIIEHH ICUXOTPOMHBIX JekapcTB. Pons K+-kananos B 06paboTke
nH(popManuu HeifpoHOM. JlonroBpeMeHHas OTEHIMANMS B THIIIOKAMITE MIICKOIMTAIONIHX, posb Ca2+ u NMDA
PeLenTopoB.

11. Opranu3anus BHYTPUKICTOUHBIX CUTHAJIBHBIX cucTeM. [IpoBeieHre curnana BHYyTpY KIIETKH HA OCHOBE
(hepMeHTaTUBHBIX peakLuil 1 OEIO0K-O0EIKOBBIX B3aUMOJCHCTBHA. BTOpHYHBIE MOCPETHUKH U MX IPEICTABUTEIH.
AnanTtepHble B3aUMOJeHCTBHS U Oeski. CUrHATBHBIE IEMH U "CXOIUMOCTD" CHTHAJIBHBIX KACKaIOoB.

12. @ynxmmn ['TO-cBs3pBatonmx 0eIKoB U UX Kiaccudukars. Perymsamms I'Td-azHoro muxia G-0emkoB 1 GpakTops
perymsiy oOMeHa TyaHWIOBBIX HyKieoTunoB. Tpumepasie G-0enku. PaznooOpasue o, B 11 Y cyObeqMHUL, HX
Ki1accuduKanus Mo TUAM CUTHAJIbHBIX MEXaHU3MOB, 3((EKTOPOB U KJICTOYHBIX OTBETOB. MoHOMepHbIe G-0elKu 1
cynepcemeiicTBo Ras-0enkoB. [TepekpecTHast curHamu3aus Mexay MaibiMu GOelTkaMu.

13. [TocnenoBarenbHOE (hochoprupoBaHUe KaK OCHOBHOM CIIOCOO KacKaaHOH mepeaadun curHana. KiroueBbie 3J1eMeHThI
0enKOBOM CTPYKTYpBI MPOTEHHKKUHA3 Ha puMepe BAM®-3aBUCHMOi TPOTEHMHKWHA3bl. MeXaHN3M aKTHBALMU U y3HABaHUS
cyocrpara. KondopmarmoHHble H3MEHEHHS, IPONUCXOSIIIE ITPU CBSI3bIBAHUU CYOCTPATOB U B IIPOLECCcE KaTaln3a.
CTpyKTypHOE CXOJCTBO Pa3IUYHBIX IPOTEHHKHHA3.

14. KapkacHast opraHu3anus CHTHaJIbHBIX KackanoB. KapkacHsie (cxadhonnoBblie) OeIKH, TPHHIHI UX JSHCTBUS U
npesacTaBuTeNnu. Poab B koMIapTMEHTaNIN3alMi CUTHATIBHBIX MOJIEKYII, PETYIALIY IPOBEACHNS CUTHATIA U TIEPEKITIOUEHUH
KJICTOYHBIX OTBETOB.

15. JIuraHaB! ¥ peIeNTOPHI, ATOHUCTHI M aHTarOHUCTHL. CPOJICTBO aroHUcCTa K perentopy. CriennpuaHOCTh B3aUMOICHCTBHIA
peLenTop-Iurai 1 nepekpecTHoe y3HaBanue. CTpyKTypa, CBONHCTBA M KJIACCU(HKAIUS KIETOYHBIX PELETITOPOB.
IToBepXHOCTHBIC U BHYTPHKJIETOUHBIE, HOHOTPOIHBIC M METa0OTPOIHEIE perienTopbl. OCHOBHBIC THUIIBI U IOATHIIBI
MEeMOpaHHBIX PEIENTOPOB, OCOOEHHOCTH UX CTPYKTYPHI.

16. XapaxTepucTuka BHYTPHKIECTOYHBIX AICPHBIX U MUTOIIA3MAaTHUECKUX PEIeNTOPOB. JJOMEHHas OpraHu3aIis U
HNPUHLIUIBI QYHKIMOHUPOBAHUS SAEPHBIX perienTopoB. KoakTHBAaTOPHI U KOPEMPECcCOphl, MEXaHU3M aKTHBAIIU
TpaHckpunmu. OpdaHoBbIE PELENTOPHI.

17. OcHOBHBIE CHTHAIBHBIC MOIYIH (KacKaabl) M CHTHAIBHEIE CETH, (OPMHUPYEMBIE C YIaCTHEM PA3IMIHBIX PEIENTOPOB U
Gs, Gi, Gq u G12/13-6enxoB. Perynupyemsle kiaeTodnsle peakiun. Opranu3anys BHyTPHKICTOUHBIX KACKaJI0B C yIaCTHEM
aJIeHUNIaTMKIIa3bl ¥ ochonunassr C.

18. Perymsmus IIUTesHOCTH aKTHBAIMH CHTHANBHBIX KacKaJI0B M Iepeaapecanuy curaana. CHrHaIBHEBIE CeTH M 00paTHEIE
cBs13U. BHyTpHuKiierounsle kacka sl ¢ yaactiueM PI3-kunaszsl, pocdomnosutnnos u manerx G-6enxos (Ras, Rho). Pons PI3-
kuHa3bl U Gocdaraz PTEN u SHIP B perymsiuu odMena GpocdaTuaumnHo3uToapocdaToB, XeMOTaKkcHca U npoiudepanuu
KJIETOK.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 3aJaHUSI IJIs IPOMEKYTOUHON aTTecTalluu

ITpumep Tecta qyis 3ayera:

1. IIpu akTHBHOM TPAHCIIOPTE HEPTHS HEOOXoaNMa IS
a. CBA3BIBaHUS EPEHOCHMBIX BEIECTB

6. Onuromepusaiyu GepMEHTOB

B. OCBOOOKICHHS IEPEHOCHMBIX BEIICCTB

r. U3menenus appuaHOCTH LIEHTpa CBA3BIBAHUS
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2. AT®-a3p1 ABC-tuna orBeyaror 3a:

a. [TognepxkanuemM MeMOpaHHON aCUMMETPHH

6. Cunres ATD

B. [lepenoc nonos

T. Y4acTre BO BTOPHYHO-aKTUBHOM TPaHCHIOPTE

3. Uro Takoe peUupKyNALHs PELEeNTOPOB B pe3yabTaTe SHAOINTO3a?

a. DTo merpamamus perenTopoB

6. DTO MHAKTHUBAIWS PELIENITOPOB

B. DTO BO3BpallleHHE PELENTOPOB B UCXOIHYIO 001aCTh MEMOPaHbI

r. OTO TPaHCHOPT PELENTOPOB B APYTYI0 MEMOPaHHYIO 00J1aCTh KIETKH

4. Iponiecc 3aMBIKaHUS (HaroCOMBI OCYIIECTBIISETCS C YIaCTHEM:

a. [Iporenn xunassr C

6. [IporenH kuHa3bl A

B. ®ocdonmmaser

. ®0cHONHO3UTOIKHHA3H

5. Metaboin4ecKuil U YHEPreTHUECKH MEKKIETOUHbIE 0OMEHBI Pean3yIoTCs B:

a. I[lomynemocomax

0. AIre3MOHHBIX KOHTAKTaxX

B. POKaIBHBIX KOHTAKTaX

r. [lleneBbIX KOHTaKTax

[IpaBuibHeli oTBeT: 1. 6; 2. B; 3. B; 4. a; 5. T.

ITpumeps! BOIIPOCOB IS SK3aMEHa!

1. TpancmemMOpaHHBIE pELIENTOPHI: KJIacCU(UKALUS, XapaKTEpPUCTUKA, PYHKLIMOHATIbHBIE 0COOEHHOCTH.

a) TIPUHIUIIEI KINACCH(UKALMN TOBEPXHOCTHBIX PELIEITOPOB.

0) dyaxunoHaNBEHOE pa3esieHie Ha HOHOTPOITHBIE M METa0OTPOITHBIE PEIICTOPHI.

B) CTPYKTYpHO-(YHKIIHOHATIBHOE pa3AeICHNE Ha OCHOBHBIC THIIBI: HOHHBIC KaHAJBI; CEMUTOMEHHBIE PELIETITOPHI,
COMpsi’KEHHbIE ¢ TpUMepHbIMU G-0ellkaMy; 0JHOAOMEHHbIE PELENTOPHbIE THPO3UHOBBIE KUHA3BI U CX0XKUE C HUMU
PELEeNTOPEI; PELENTOPHI ¢ BHYTPeHHEH (pepMeHTaTHBHOI aKTHBHOCTBIO.

T) HaJIW9He METaOOTPOITHBIX ¥ HOHOTPOIIHBIX PEIIENTOPOB BHYTPU OJHOTO TUIIA Ha MPUMEPe HUKOTHHOBBIX M MYCKapHHOBBIX
PELENnTOPOB K aleTUIXOIUHY U ITyPUHIPTHUECKUX PELENITOPOB.

2. I'T®-cBs3p1Batomue OeIKH: cTpoeHue, (PyHKIMHN, BUIBL. B3anMoaeicTBie pelenTopoB ¢ TpUMepHbIMU G-0enkamu.
a) TOBEPXHOCTHBIE PEIIENTOPHI, CONPSHKEHHBIE ¢ TPUMEpHBIMU G-0errkamMu.

0) mpHUHIMI 1eHCTBHS U AMHAMUKA JINTAHA-3aBICHMOTO B3aMMOICHCTBHS PEENTOPOB ¢ TpUMepHbIME G-0enkaMu
B) CYOBECAMHUYHBIA COCTaB M OIMCaHue GPyHKIUH cyObeAMHUL TPUMEPHBIX G-0enIKoB

T) pa3HOOOpasme anbpa-cyOBeIUMHNUI, UX JeJeHIe Ha ocHOBHBIe Tpymmsl (Gs, Gi, Gq, G12/13).

6.4. Kputepuu oneHuBaHUA

Kpureprem ycriemHoCTH 0CBOCHHUS yIeOHOTO MaTepraa sIBJICTCS SKCIIEPTHAS OIIEHKA MTPEIoIaBaTesl, YIUTHIBAFOIIAS
PErYISPHOCTD MOCEUIEHUS JIEKIIUOHHBIX U CEMUHAPCKUX 3aHATUMN, 3HAHUI TEOPETUUECKOro pa3jiella IporpaMmsbl 110
JUCILUIUIMHE (B TOM YHCIIe MaTepyaa caMOCTOSTENbHON paboThl), KOTOPBIE OLIEHUBAIOTCS YCTHBIM OIIPOCOM IO BOIIPOCAM
JUCLUIUIMHBI U TI0 KaueCTBY peleHus TectoB. KadecTBo ycBOEHUs 3HaHUH 110 JUCHHUIUIMHE OLIEHUBAETCS Ha YK3aMEHe.
OreHKa YCTHOTO OTBETa 00yJaromIerocs Ha 3aHATHH:

OreHKa «OTIMYHOY» CTAaBUTCS, €CIIH OOYJAIONIIICS MOKa3al ITy0OKOe 3HAHUE BOIIPOCA; IOJTHO, apTyMEHTHPOBAHO,
MOCNIeI0BATENBHO OTBETHI MO yUeOHOMY MaTepHaiy.

Or11eHKa «XOPOIII0Y» CTABHUTCS, €CIIH 00yJaIoNIHiics OKa3al 3HAHUE BOIIPOCa, HO JIOIMYCKaeT Psii HETOYHOCTEH; TT0JTHO,
apryMEHTHPOBAHO, MOCIIEIOBATENIFHO OTBETHII IO YIeOHOMY MaTepHAIYy.

O1eHKa «yJOBIETBOPUTENBHOY» CTaBUTCS, €CIH 00YJaroIIUiics oKa3all 3HaHUE BOTIPOCa, HO JOITYyCKaeT MHOXKECTBO
HETOYHOCTEH; MMeeT MPOOIIEMBI C TIOJIHOTOH, apryMeHTaluel, TOCIeA0BaTENbHOCTBIO N3JIOKEHHS y4eOHOTO MaTepHara.
Or1eHKa «HEYIOBIETBOPUTEIHHOY» CTABUTCS, €CIIM 00yJaromuiics He 3HaeT MaTeprall BOIPOCca WIIM UMEeT TOBEPXHOCTHEIC
3HaHUSA U HE MOXKET IOJIHO, apTYMEHTHUPOBAHO, ITOCIEI0BATEIFHO OTBETUTD 110 YI€OHOMY MaTepHaIy.

ITpomexyTouHas aTTecTalys IPOBOANTCS [0 OKOHYAHHUIO 5 ceMecTpa B popmMe 3auera, o OKOHYAHUIO 6 ceMecTpa - B hopme
sKk3ameHa. Ha 3adere oOywaronuiicst pemaer 85 TeCTOBBIX BOIIPOCOB 3aKPBITOTO THITA. Ha Ka)IpIil BOIIpoc mpeyaraercst
HECKOJIbKO BAPUAHTOB OTBETA, IIPABUIIbHBIN TOIBKO OJUH BapHaHT. [IpogomkuTenbHOCTh — 60 MUHYT.

Kpurepun ouenku tecra:

- OLICHKA «OTJINYHOY» BBICTABIISIETCS CTYACHTY, €CIM 3aJjaHne BhIIOIHEHO Ha 91-100% (BbICOKUI YPOBEHH OCBOEHUS
MPOBEPSIEMBIX KOMIIETCHITH);

- OIIEHKA «XOPOIIIO» BBICTABISIETCS CTYACHTY, €CIM 3aJaHKe BEIMOIHEHO Ha 81-90% (cpemHuil ypoBeHb OCBOCHHS
MpPOBEPAEMBIX KOMIIETEHIIH);

- OIICHKA «YIOBICTBOPUTENEHOY» BEICTABIIACTCS CTYACHTY, €CIIH 3aJjaHue BRINOTHEHO Ha 70-80% (0a30BHIil ypoBEHB
OCBOEHHS IPOBEPSEMBIX KOMIIETCHITHIA);
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- OIIEHKA «HEYOBJIETBOPHUTEIHHOY» BBICTABIISIETCS CTYICHTY, €CIN 3aIaHMs BBITOJHEHO MeHee ueM Ha 70% (HemocTaTOuHBII
YPOBEHBb OCBOCHUSI ITPOBEPIEMBIX KOMIIETEHIIHH).

Beicokuii ypoBeHb, CpeTHHI YPOBEHb, 6a30BbIi YPOBEHB — «3aUTEHO»; HEJOCTATOYHBIA YPOBEHDb — «HE3YATEHOY.

DK3aMeH IPOBOIUTCS B BUJIE YCTHOTO cOOeCeTOBAHMS 10 BOIIPOCAM JIUCIAILIHEL.

OreHKa yCTHOTO OTBETA CTY/ACHTA HA SK3aMCHE!

O1eHKa «OTJIMYHOY» BBICTABIIAETCS CTYEHTY, €CIIU OH BlajeeT MOHIATUIHBIM annapaToM, 1eMOHCTPUPYET MIYOHHY U TIOJIHOE
OBIIAJICHUE COJIEPYKaHNEM YIeOHOTO MaTepHaia, B KOTOPOM JIETKO OPHEHTHPYETCS; JaJl TOJHEIA OTBET M MOKa3al IITyOOKHE
3HAHMA 110 KaXKIOMY U3 BOIIPOCOB.

O1eHKa «XOPOIII0» BHICTABISETCS CTYACHTY, 32 YMECHUE TPaMOTHO H3JIaraTh MaTepHal, HO IIPU 3TOM coJepkaHue U popmMa
OTBETa MOTYT UMETh OT/AENbHBIE HETOUHOCTH;

Or1eHKa «YOBIETBOPUTEIBEHOY» BEICTABISACTCS, €CIIM CTYACHT OOHAPY)KUBAET 3HAHWUS M TOHUMAaHHe OCHOBHBIX ITOJIOKEHHUH
y4eOHOTO MaTepHaa, HO U3/1araeT ero HeloJIHO, HEMOCIeJ0BAaTENbHO, JOIMyCKaeT HETOYHOCTH B ONIPEACICHUN TOHATHH, HE
yMeeT J0Ka3aTelnbHO 0O0CHOBBIBATH CBOM CYXKIECHUS;

Or1ieHKa «HEYIOBIETBOPHUTEIBHOY» BEICTABILICTCS, €CITH CTYACHT UMEET pa3po3HEHHbIE, OECCHCTEMHEIC 3HAHUS, HE YMEET
BBIJICTIATH TJIABHOE M BTOPOCTEIIEHHOE, JIOITYCKAeT OIIMOKY B ONIPEICIICHUH MOHATHH, NCKAXAET UX CMBICIL.

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1utTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 |Ky3bmenxo . U., WurerpatuBHast Onoxumus. Perymsmus Mmerabonm3ma: Kype Tomck : 9BC
Kaumentnena T. K. JICKITHIA CubI'MY, 2017

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

7.1.2. lonoJHUTeAbHAS TUTEPATypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 | CemenoBuu A. A, Hopmanbsnas ¢usnonorus: yaeOHUK Munck : HoBoe 9BC
Iepesep3ses B. A, (https://e.lanbook.com/book/149290) 3Hanue, 2020
Kybapko A. U.,
Kysnenos B. 1.

7.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

O1 |Hayunas snextponHas 6ubmuoteka eLIBRARY.RU» - pasnen «KypHaibl OTKPBITOTO
noctynay (https:/elibrary.ru/projects/subscription/rus_titles free.asp) za 01.10.2018 r. conepxut 60see 6000
HAyYHBIX XKypHaJoB http://www.elibrary.ru http://www.elibrary.ru

D2 | Hayunas snekTpoHHas Oubmuoreka. MoHorpaduu, U3aHHbBIC B H31aTeNbCTBE Poccuiickoit AkageMun
EcrecTBO3HAHNS MOTHOTEKCTOBBII pecypc HAyIHBIX U yueOHbIX m3nanuit PAE https://www.monographies.ru/
https://www.monographies.ru/

93 | Poccuiickuit ouxa dhyHmaMeHTanbHbIX ucciaenoBanuii (PODUN) - odurmansueiii caidt http://www.rfbr.ru/rffi/ru
http://www.rfor.ru/rffi/ru

94 | Kauru mo MenuIiHE Ha aHTITMHCKOM sI3bIKe B CBOOOHOM jnoctyne «Free Books for Doctorsy
http://www.freebooks4doctors.com/ http://www.freebooks4doctors.com/

7.3 Ilepevyenb MHGOPMALMOHHBIX TEXHOIOT Wi

7.3.1 IlporpaMMHoOe o0ecnieueHue

Adobe Reader

LMS Moodle

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CUCTEMbI

Hayunas snextpornas 6ubmnoteka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayunas
JJIeKTpOHHAs OubnnoTeka : caldT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Peskum moctyna: muist 3aperucTpup.
oJib30BaTesaen. — TeKCT : AIEeKTPOHHBII.

HanmonaneHas snekrponHas 6udnanoteka (HOB) (https://rusneb.ru/) HatmonaneHast snekrponHas 6ubnmuoreka (HOB) :
00BeTMHEHHBIN 3JICKTPOHHBIN KaTaor (GOHI0B poccUiickux 6ubaroTek : cait. — URL: http://H36.pd. — Pexxum noctyma: u3
YUTANBHBIX 3a510B OnOnroTekn Yenl'Y. — TekcT : 31eKTpOHHBIH.

Web of Science (https://apps.webofknowledge.com) Web of Science : MynbTuaNCIMITIMHAPHAS pedepaTHBHAS 0a3a
naHHbIX / kommaHus Thomson Reuters. — Pexxum goctyma: st 3apeructpup. nojib3osarteneit Yenl'Y. — Teker :
3JIEKTPOHHBIH.
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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.

© ®I'BOY BO «Henl'V»




30.05.01 Megununckas 6uoxumus; 30.05.02 Meqununckas ouopusuka; 30.05.03 Mequunnckas
KHOepHeTHKa; TUCHMILIMHA ""MonekyasapHast (pu3n0JI0rus ¥ IHAOKpHuHoJorua'; 2025 ron Hadopa;
ouyHasi (popma o0yueHHs

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



