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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 80,5 3a4ueTsl 5
4acoB Ha KOHTPOJIb 9 KYpPCOBBIC pabOTHI 6
KOHTaKTHas pabora: 126,5
UKP: 8,5
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. Beenenue B MOJICKYIISIPHYIO (GDH3HONIOTHIO. MoJeKymspHas 5 1 JI1.1J12.1
OopraHu3anys OMoIornIecKkux MeMmopan. /JIex/ 212233 34

1.2 2. MonexymsipHast OpraHu3anus HaAMEMOPaHHBIX CTPYKTYP. 5 1 JI1.1J12.1
MomnekynsipHast OpraHu3anus qurockenera. /Jlex/ 013233

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

2102233

1.4 1. MeMOpaHHEIE, TUTOIIa3MAaTHYECCKUC U SACPHBIC PELEITOPEI. 5 4 JI1.1J12.1
OCHOBHBIE KJIACCHI PEIIENTOPOB TI0 YHCITY TPAHCMEMOPAHHBIX TOMEHOB. 213203 54
Knaccugukamus 6eTKOBBIX PELENTOPOB 110 MEXaHU3MY Mepeaayu
BHEKJIeToyHOTO curHaina. /I1p/

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 14 JI1.1J12.1
ammapaTt KJIeTKH. MeXKJIeTOYHbIe KOHTAKThI. /Cp/ 2132053 54

1.7 MoekynsapHbIe MEXaHU3MBI BO30YANMOCTH HEPBHBIX U MBIIIICYHBIX 5 8 JI1.1J12.1
kietok. /Cp/ 212233 24
Pa3nen 2. MosekyJ/isipHble MeXaHH3MbI BHYTPH- U MEKKJIETOYHOTO
TpaHcnopta. CuHanTHYecKas nepexaya.

2.1 1. TparcnopT BeliecTB Yepe3 MeMOpaHy: o0lee MpeacTaBlIeHue, 5 4 JIT.1J12.1
TIPUHIUITBI ¥ THITBL. [IpUHIMITEI U THITBI KIaccuukanmu. /JIek/ 2132053 54

2.2 1. Bayrpukierounas nepenada curaana. G-0ekd 1 BHYTPUKIICTOUHAS 5 4 JI1.1J12.1
nepenava curaanga. MAP-kuna3Hbli 1 Janus-KuHA3HBIN Kackaabl D1 032053 54
nepenayn curtana. @ochaTUIUIMHOZUTONBHBIN MyTh MIEpEeAayn
curHana. /TIp/

2.3 2. Tuns! nukiaruHOB. [{uknunH3aBucuMble KWHA3bL. L{IUKIIMHBL U perynsus 5 4 JI1.1J12.1
JIBIDKCHUS TIO KIIeTo9HOMY nukiy. /I1p/ 0192233

2.4 3.MexaHu3MBbl PErYJSILUHN CUJIbl MBILIEUHOTO COKPAIIEHUSI. 5 4 JIT.1J12.1
MoekynspHble MEXaHU3MBI aJanTaluy K GU3MYECKON HAarpy3Ke, 3P PeKT 213253
TpeHHpOBOK. OCOOCHHOCTH BO30YIMMOCTH M COKPATUMOCTH TJIaIKOH
MBIIIIIBL. 3aBUCUMOCTD CHIIBI MBIIIEYHOTO COKPAIICHHUS OT aMILTHTYIbI
pasapaxenust. /T1p/

2.5 TpaHcnopT BeuiecTB yepe3 MmeMOpany. TpaHncMeMOpaHHBIN MEXaHU3M 5 8 JI.1J12.1
repesayv ropMOHAIILHOTO CUTHAIa. BHYTPUKIIETOYHBIN MEXaHU3M 2132053 54
nepeayn TOpMOHANBHOTO cuTHaIa. G-0enku. Bropuansre
Meccenmxepsl. /Cp/
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2.6 AKTHBHBI M TTACCHBHBIH THITHL. /IBa OCHOBHBIX KiIacca MeMOpPaHHBIX 5 10
TpaHcnopTHbIX OenkoB: Tpancnopteps! Kanansl. MonekynspHbie
MeXaHU3Mbl MEMOPAHHOI'O TpaHCIOPTa. Be3uKynsapHbIi TpaHCHIOPT
BEI[ECTB Yepe3 MeMOpaHy. DK30IUTO3 IH30COM. DHAOINTO3. Daromuros.
®aronuTupyromue kietku. [lurouuros. PenentoponocpeaoBaHHbIi
SHIOLUTO3. Perynupyemsrii ax3o1mro3. /Cp/

Pa3gen 3. MosiekyJisipHble MeXaHHU3MbI IATOJI0THYECKHX NTPOLIECCOB,
CTapeHUus ¥ alanTanum.
3.1 1.MonekymnsipHble MEXaHU3MBI aTloNTO3a U HeKpo3a. /JIek/ 5 4 JIT.1J12.1
01323354

32 2. Cucrema xpoBu. MoeKynsipHble MEXaHU3MBI CBEPTHIBAHUS U 5 4 JI1.1J12.1
BocraneHus. /JIex/ 313233

33 1. MousiekynsipHble OCHOBBI KJI€TOYHOW naTosioruu. [ToBpexnaenue 5 4 JIT.1JI2.1
MeMOpaH. [ToBpekerrne MUTOXOHAPHH, TH30COM. AMOITO3 B HEKPO3. 01223354
DarouuTo3 anoNTo3HbIX Ki1eToK. IIpuunHel U peryisinus anonros3a. Poib
cucrembl Fas/Fas-L, kacma3 u 6enkoB cemetictBa Bel-2 B perymsaiuu
aTonTo3a.

Mp/

34 2. MonekynsapHble MEXaHU3MBbI CTPECCA U CTPECCIPOTEKTOPHBIX 5 4 JI1.1J12.1
cucrem. /IIp/ 313233

3.5 3. MonekynsipHble MeXaHu3Mbl crapenus. /TIp/ 5 4 JIT.1J12.1

313233

3.6 3.MonekynsipHble MEXaHU3MBbI aHTHOTeHe3a. MOJIeKyIIpHbIe MEXaHU3MBbI 5 4 JIT.1J12.1
WHBAa3UBHOTO pocTa Kietok. /IIp/ 212233

3.7 AnomnTos ¥ HEKpO3: MEXaHU3MBI, perymsinus. /Cp/ 5 8 JI.1J12.1

212233 24

3.8 MonekynsipHble MEXaHU3MBI cTpecca. MoJeKyIsipHble MEXaHU3MbI 5 9,8 JI1.1J12.1
crapenus. /Cp/ 013233
Paznen 4. Penenuus.

4.1 1. ®yHKIUY CUCTEMBI PELIENIIUH U BHYTPUKICTOUHOM CUTHATU3ALMH. 6 4 JI1.1J12.1
O06muit 0630p MEXKKIETOYHOH U BHYTPUKIETIHON CUCTEM Iepeaadn 01323354
curHana. Knaccudukaims CurHaabHBIX MOJICKYIT IO CKOPOCTH
KJIETOYHOTO OTBETA, BBI3BIBAEMOT0 HMHU. CIIOCOOBI MEKKIICTOTHOH
curHanu3anu. /Jlex/

4.2 2. O6mas xapaKTepUCTHKa, pPa3HOOOpa3ne U KIaCCU(PUKAIHI TOPMOHOB U 6 4 JI.1J12.1
HeHpoMeanaTopOB MO TUILY PELENTOPOB, MEXaHU3MaM Nepelaul CUrHaja 213253 54
B KJICTKY, KOHEYHOW MUIIICHH BHYTPH KJICTKH U BPEMEHHOM IIIKaJe
pa3BuTHs Onomorndeckux dpdexron. OONIIEe MEXaHI3MBI U ITAITBI
nepeayy BHEIIHUX CUTHATIOB BHYTPb KJIETKH. [ [puHINIIBI
KiIaccuuKkanuy penentopon. /JIex/

43 3. Onpenenenue MOHATHI perienTtop, aurani. [loHsITHe MOJIEKYISIPHOTO 6 4 JIT.1JI2.1
nHTepdeiica perenTopa u auranna. [loHATHE aTOHNCTOB ¥ AaHTaTOHUCTOB. 01223354
Hcnonp3oBaHue aHTarOHUCTOB B KAYECTBE JICKAPCTBEHHBIX MPENapaToB.

[IpoTeonuTuyeckuii MpPOLIECCUHT TOPMOHOB Ha IIpUMepe
IIpOoONHOMeTaHOKOpTHHA. /JIex/

4.4 4. ®akTopsl, CTAOMITH3HPYIOIINE MOJIEKYITY TOPMOHA. 3aBUCHUMOCTh 6 4 JIT.1J12.1
OuroornYecKux dPPEeKToOB TOPMOHA OT CTEMEHU OKKYIAIIMH PELENTOpa. 213253 24
Hanngue "n36bITKa" pelenTOPOB MO0 CPABHEHHIO C (PU3HOJOTHUECKUMHU
KOHIICHTPAITUSIMH TOPMOHOB. Y CHJICHHE TOPMOHAILHOTO CHTHAJIa Ha
CTaJu1 BHYTPHUKIIETOYHOI! Ilepeaun curHana. /JIex/

4.5 5. MexaHu3M peryisluy 4yBCTBUTEILHOCTH K TOPMOHY ITyTeM 6 4 JIT.1J12.1
00pa30BaHus PELENTOPHBIX KIACTEPOB B IIUTOIIA3MATHUECKON 215233 524

MemOpane. [losranHas nepenada ropMOHAIBHOTO CHTHaNA. MeMOpaHHbIE
penenTopsl. TpaHCcMeMOpaHHas iepeiada curaaia. JlarepanbHbie
B3aumozeiicTBus. TpaHccurHanusanus. BeikimodeHue penentopos. /Jlex/
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4.6 1. Kitaccudukarist CHrHaJIBHBIX MOJICKYII ITO CKOPOCTHU KJICTOYHOTO 6 2
OTBETa, BBI3BIBAEMOT0 UMH: HEHPOMEAUATOPBL; TOPMOHBI, aKTUBUPYIOINE
MeTabOTPOIHBIE MEMOPaHHBIC PELENTOPbI; TOPMOHBI, aKTUBHPYIOIIUE
BHYTPHKJIETOYHBIE perennTopsl. CIiocoOBI MEXKICTOUHOH CHTHAIA3AINN:
SHIOKPHHHAS, TAPAKPHHHAS, AyTOKPHHHAS, IOKCTAKPHHHAS,
UHTPaKpHHHAsI, TPAaHCCUTHAIN3aLUs, KpUNTOKpUHHAs. OnpeneneHue
MOHATUH peLenTop, JIUraHA, BHYTPUKIETOYHASI CHTHAIM3aLUsl, arOHUCTHI,
aQHTArOHUCTHI, BTOPHYHBIE TocpenHuku. /TIp/

JI1.1J12.1
01323354

4.7 2. Kimaccuduxaryst perenTopos Mo JIoKaau3anuy B kirerke. Kpatkas 6 2
XapaKTEepUCTUKA TPEX OCHOBHBIX IPYII JUTaHI-YIPABISIeMbIX HOHHBIX
kaHasoB. Peuenropsl, conepxamue Cys-nerimo: GABA-peuentops,
[JIMLMHOBBIE, CEPOTOHUHOBBIE, alleTUIIXOIUHOBBIE U ZAC-peLenTopsl.
I'myramaTHbBIE HOHOTPOIIHBIC perienTophl: kKanHaTHbie, AMPA- 1 NMDA-
peuentopsl. AT®-ymnpasinsemble (IIypUHIPIrHYECKHE) HOHOTPOTIHBIE
peuenTopsl P2X1-7.

BHYTpUKIETOYHBIE PEIENTOPH! KaK TUTaH/A-YIIPABIIeMEIC
TpaHCKPHUMIMOHHEIEe pakTopsl. /TIp/

JI1.1J12.1
01323354

4.8 3. O0paTUMOCTh CBS3BIBAHUS pELENTOP-IUTan. M3MeHeHue 6 2
KoH(opManuy perenTopa B OTBET Ha CBA3BIBaHKE JHUTaHaa. CPoaCTBO U
Crenu(UIHOCTh TOPMOH-PELEITOPHBIX B3aUMOACHCTBHN. YUaCTKH
TOPMOHOB, OTBEYAIOIIHE 3a CBSI3bIBaHUE C perentopaMu. CBA3bIBaHNUE
ropMoHa ¢ peuenropom. IlepekpecTHble B3auMOIEHCTBHS TUTaHIOB U
"qyxux" peuenTopoB Ha IPUMEPE Ba30IPECCUHA U OKCUTOLMHA.
IToHsATHE aTOHUCTOB U AHTATOHUCTOB. VCcIIOIB30BaHNE AHTATOHHUCTOB B
Ka4ecTBe JIEKapCTBEHHBIX NpenapaToB. [IpoTeonuTiuyeckuii mpoueccuHr
TOPMOHOB Ha IIpUMepe IpoornroMenanokoptuna. /I1p/

JI.1J12.1
0103023354

4.9 4. ®akTophl, CTAOMITH3UPYIOIINE MOJICKYITY TOPMOHA! 6 2
HMOCTTPAHCISIIMOHHAS MOAU(UKAIINS 1 BCIIOMOTATEIbHBIE YIaCTKH.
BcenomoraTenbHble y4acTKU TOPMOHOB U UX (pyHKuuH. Aucynshuansle
CBSI3M B IIENTHIHBIX TOpMOHax. KoBaseHTHO CBsI3aHHBIE caxapa,
HEoOXOoAUMBIE IS OMOJIOTHIECKON aKTHBHOCTH HEKOTOPBIX MENTHAHBIX
TOPMOHOB. 3aBUCHMOCTH OMOJIOTHYECKHX 3P (PEKTOB TOPMOHA OT CTETICHU
OKKymanuu perenropa. Hammure "u30bpITKa" pelenTopoB M0 CPaBHEHUIO
¢ puznoTOTHYSCKNMH KOHIICHTPAIIUAME TOPMOHOB. Y CHIICHHE
TOPMOHAJIBHOTO CHTHAJIA HA CTaJUH BHYTPUKICTOYHOH Iepefadn
curHana. Vi3aMeHeHue cpoAcTBa pelenTOpOB K TOPMOHAM B pe3yJbTaTe
MOIUGUKAIMHA perenTopHoi Monekysl. /TIp/

JI1.1J12.1
010232354

4.10 |5. CnocoObl M3MEHEHMSI KOHIICHTPAITUH PELIENITOPOB B KIETKE, CBSI3aHHBIC 6 2
¢ HeoOpaTUMOH HHAKTUBAIMEH PEIeNTOPHBIX MOJEKyYI. Perymsmus
CpoICcTBAa MEMOPAHHBIX PELENITOPOB K TOPMOHY BHYTPHUKJICTOYHBIMU
oenkamu Ha ipumepe G-6enkos. /TIp/

JI1.1J12.1
01023354

4.11 6. MemOpanHnbIe perientopsl. TpaHcMeMOpaHHas repeaaya CUTHaIA. 6 2
Jlatepanbuble B3aumoeiicTBus. Tpanccurnanusanus. 4 OCHOBHBIX
CTaJIuH BBIKIIOUEHUS PELIENTOPOB: MOCT-TPAHCISHOHHAS MOAU(DUKALHS
LUTOIUIa3MaTUYECKOTI0 IOMEHA PELETITOPOB — JECEHCUTH3ALNS; YXO.
perienitopa ¢ MeMOpaHbI — JAyHPETYIISAILH, Pa3pyIIeHAE PEIEITOPOB B
MpOoTeacoMax WM JU30COMaX WIIM UX PeNUKIn3anusl. PasHOBHIHOCTH
MOCT-TPAHCIAHOHHBIX MOTU(PUKAIMN, KOTOPBIM ITOIBEPTatoTCs
peLenTopsl B Ipoliecce AeCeHCUTH3aIH. KapkacHble OenkH,
OTIOCPEYIOITHE TayHPETYISIHI0 perenTopoB. OOpaTHMOCTh POIIECCOB
JIECEHCUTHU3AINH U TayHPETYIud. [IpoJakTHH Kak UCKIIOYEeHHE U3
[IpaBUJIa CHIPKEHUSI YyBCTBUTEIILHOCTH KJIETOK K JIMTaHAy IpU
MIPOJOJDKUTEITHOM JIeHCTBIH JTHrana. CBs3b sBICHUH "H30bITKA"
PELenTopoB Ha MOBEPXHOCTH KIETOK U MPOLECcCa IECEHCUTU3AIUH.
WnTepHanu3anys peuenTopoB U €€ THIIbI: KIaTpUH-3aBUCUMBIi,
KaBEOJIMH-3aBUCUMBII U KITATPHH/KaBEOJUH-HE3aBUCUMBIN SHJIOITUTO3.
CHurHaIbHBIE YHIOCOMBI; KapKacHbIE OSITKH CHTHAJIbHBIC KaCKaJbl,
aKTUBUpYyeMble Ha dHHocoMax. /IIp/

JI1.1J12.1
01023354
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4.12 | 1. SBnenue "n30bITKA" PEIEITOPOB HA TKAHSIX, €r0 OMOJIOTHIECKHI 6 10
CMBICII. 3aBUCUMOCTb CKOPOCTH POXO0>KICHHUSI TOPMOHAIIBHOTO CHIHAala
OT KOHCTAHTBI AMCCOLMALINY JIMTaH/a U perenTopa. ' opMoH-
qyBCTBUTEIBHBIC JJIEMEHTHI, JINTAH/-CBSI3BIBAOIINE JOMEHBI
BHYTPUKJIETOYHBIX PEENTOPOB. Pa3nudane oTAENbHBIX y4aCTKOB TOPMOHA
1o GyHKIUsIM. DhPEKTOPHBIH YHaCTOK TOPMOHA aKTOH, aJPECHBII
y4gactok rantoH. /Cp/

JI1.1J12.1
013233

4.13 | 2. 3aBUCHMOCTB OHOJIOTHYECKUX 3((HEKTOB TOPMOHA OT CPOJICTBA 6 10,7
TOPMOHA K PEIENTOPYy U OT KOHIIEHTPALUH perenTopoB. IIporeccs
PELMKIIN3ALNH ¥ AETPaJlalliyl PELENTOPOB B IIPOLIECCe IayHPETyIISIIINHY;
COPTHPOBKA 3HI0COM MEXIy 3THMH Hpoueccamu. [Iporecckl copTupoBKu
¥ aIpECHOTO MEPEMEILECHIS BE3UKY H S9HIOCOM B IIUTOILIA3ME C
yaactueM mainbix ' Td-a3 cemeiicta Rab. /Cp/

JI1.1J12.1
01023354

Pa3nen 5. O6mue npUMHIMIIBI BHYTPUKJIETOYHOI Nepeiavn CHTHAJIA.

5.1 1. Obm1as cxema peneniyy U BHYTPUKIETOUHOW CUTHATIM3AINN 6 4
MEMOpaHHBIX METa0OTPOIHBIX PEIENTOPOB. MHUILIEHH PEIETITOPOB
JIOKaU3yroTcsl Ha MeMOpaHe. I Td-cBs3pIBaronyie OCIKH - TalMEpBI U
pacnpenenutenu curaana. [IoBepXHOCTHBIE PELlENTOPHI, COMPSHKEHHBIE C
G-0enkamu. [ToHsITHE O BTOPUYHBIX OCPEAHUKAX. YUacTHE BTOPUYHBIX
MOCPETHUKOB B TIepeaue  aMIUTU(PHKALIMN PEICITOPHOTO

cur"ana. /Jlex/

JI.1J12.1
01323354

5.2 2. Ilonstie 00 aganTepHBIX B3aNMOACHCTBHIAX U MOIYIBHBIX O€lKax, HX 6 4
obecneunBaromux. PazHooOpasue aganTepHbIX OEIKOB U MX MOAYAbHBIX
JoMeHOB. [TpuHIMIT KapKacHBIX B3auMoaeicTBhil. DocdaTassl
HeWTpanm3yroT feficTBue kKuHa3. O01ee npeacTapieHne 00 OCHOBHBIX
CTpATETHAX, UCTIONB3YEMBIX ISl PETYISIUN aKTUBHOCTH (DEPMEHTOB.
[TonsaTue o NpoCTpaHCTBEHHO-BPEMEHHOM NATTEPHE BHYTPUKIIETOUHBIX
CHTHAJIBHBIX MOJICKYI IIPH TIepeaade TOPMOHAIBHOTO curHamia. /JIex/

JI1.1J12.1

53 1. Of61mee MOHATHE O KITIOYEBBIX KOMIOHEHTAX 3TOTO Iporecca: 6 1
PeLenTOpPEI, HEMOCPEACTBEHHBIE MUIIICHN PELIENITOPOB, IOKATH30BAHHEIE
Ha I1azMaTuyeckoii Memopane, G-0enKku, BTOPHYHBIE TOCPETHUKH,
ajlanTepHble OeNky, KapkacHble Oenky, KnHassl, hocdarasbl. Kackagnas
OTaHW3aIWs CUTHaJIAa M(OPMHUPOBAHUE CUTHAIBHBIX cereil. OOpaTHas
perymAIys nepeaadn CUTHaNIA U TIPOIECCH BBIKIFOYEHHS PEILIENTOPOB —
JeceHcuTH3anus U gaynperyisinus. /[p/

JI1.1J12.1
01023354

5.4 2. CrieniajibHbIe OETKOBBIC MOCIE0BATEILHOCTH, JIOKATH3YIOIINE 6 1
CUTHAJTbHBIE OSITKM Ha TTa3MaTHIecKoi MeMOpaHe. MoylbHbIE TOMEHBI
aJanTepHBIX OENKOB, CBA3BIBAIOIINE MEMOPaHHBIE (POCHOIHITHIBL.
I'muko3undochaTHANITHHOZUTONBHBIN sikoph (I'PU), He0OX0UMBIH Tst
3assKOPHBAHUS PEIETITOPOB Ha MOBEPXHOCTH KiieToK. /IIp/

JI.1J12.1
0103023354

5.5 3. lpuHnMI AHCTBUS U IMHAMUKA JIUTAaHA-3aBUCUMOTO B3aUMOACUCTBUS 6 2
peuenTopoB ¢ G-6enkamu. Komruteke memOpaHHbIX G-0eTKOB.
CyObeAMHUYHBINA COCTaB U onucanue GpyHkuuil cyobenuuun G-6emKoB.
Pa3Ho0Opasue anbda-cyobeINHHI, UX JICICHUE HA OCHOBHBIC TPYIIIIBI
(Gs, Gi, Gq, G12/13). Knaccudukaius penenTopos 1o
MIPEUMYILECTBEHHOMY COIPSDKEHHUIO C OJJHOM M3 9THX TPYIIL.
MHoroo0Opasue CHTrHaNBHBIX ceTel, hopMUpyeMbIX MeMOpaHHbIMU G-
oenmkamu. [TpuMepsl B3aNMOISHCTBUI CUTHATBHBIX MTYTEH,
aKTUBUPYEMBIX pasnuaHbIMU G-Oenkamu. [IpencTaBuTenn OCHOBHBIX
cemeicTB Manblx [ TO-cBs3bIBaromux 6enkoB cynepcemeiictBa Ras (Ras,
Rab, Rho, Arf, Ran, Miro), oTin4us uX CTpYKTYpbl 1 GHYHKIHIA B KIETKE.
I'Td-a3HsbI1it nuKI U perymnus dpaxropamu oomeHa HykineoTHnoB (GEF,
GAP, GDI). Tlp/

JI1.1J12.1
01023354
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5.6

4. Yuactie BTOPHYHBIX TIOCPETHUKOB B IIepenade M aMIITH(DUKAIIH
perienTopHoro curHana. Tpu ypoBHs YCHIICHHSI CUTHAJIA: HA YPOBHE
perenropa, Ha ypoBHe G-0Oeinka U Ha ypOBHE BTOPUYHBIX [TOCPEIHUKOB.
Krnaccuukanms BTOpHIHBIX TIOCPETHUKOB: THAPODIIIHHEIE,
ruapo¢doOHbIe U ra3el. CHTHA IOCTYIMAeT B KJICTKY KACKAJHBIM HIIH
scradeTHBIM criocobamu. KackaaHbli TPUHINKIT TIepeiady PeryIsiTOpHOTO
curHana. ¥Ycunenue curnana. /Tlp/

JI1.1J12.1
01323354

5.7

5. PazHooOpa3ue aganTepHbIX OSIKOB U MX MOJYIBHBIX JOMEHOB:
JIOMEHBI Y3HaBaHUSI MOJU(PHUIIUPYIOIIUX TPYIT, KOHCEHCYCHBIX OEITKOBBIX
Mocje0BaTeIbHOCTeH, GOCHOTUNHUIOB, MEKIOMEHHBIE
B3aUMO/ICHCTBHS. MHOKECTBEHHOE THPO3HHOBOE (hOCHOPUITNPOBAHUE
KaK 00s13aTeNbHBIN dJIEMEHT B Tiepeiade CUTHala OT TUPO3UHKHHA3HBIX
peuenTopoB. benkoBrsie (MOIyTbHBIE) AJOMEHBI, OTBEYAIOIINE 32
CBSI3bIBAHUE HEMOCPEACTBEHHBIX MULIEHEH ¢ aKTHUBUPOBAaHHBIMU
perenTopaMu. AnanTepHbie OCKH, COJCPIKAIIAe JOMEHBI TOMOJIOTHH C C-
Src (SH2), B3anMoeicTBHS ¢ TPOITUH-00TaTBIMU
nocaenosarensHocTaMu (SH3), hochoTuposuncesazeiBatomue (PTB) u
PH nomeHs! miekcTpuHOBO# romosiorun. /TIp/

JI1.1J12.1
01023354

5.8

6. Kapkachsie (ckahdosioBbie) OSITKA U UX POJIb B YBEITHUCHHN

3¢ GEKTHBHOCTH B3aUMOJCHCTBHI KOMITOHEHTOB CUTHAJIBHBIX MOJTYIIEH,
UX JIOKAJTM3aLUK BHYTPU KIIETKH, IIepeajjpecaliii CUrHaIa u
(OpMHUPOBAHNH PETYISTOPHBIX IETENb 00paTHOH cBsi3u. [IpumMepst
TIpe/ICTaBUTENeH KapKacHBIX OenmkoB. KiHA3EI CIIy»KaT OCHOBHBIMH
ucnonHuTesIMU. DochoprnpoBaHue Kak OCHOBHOM MEXaHU3M
BHYTPUKJIETOYHON Nepenaun curHana. [lporenHkuHa3bl U
npoterH(pocaTasbl, TUMUAHBE KHHA3H! U (ocdaTtassl, GepMEeHTHI ¢
nBoIHOH cneruduanocTro. Kitaccnukanus npoTeHHKUHA3 1
npoTtenHpochaTas 10 aMUHOKUCIOTHBIM OCTaTKaM MOJIU(BHUIIMKALINY.
MexaHu3M IEHCTBHsI CUTHAJIBHBIX IPOTENHKHHA3 HA TIPHMeEpe
nporotunHoi NAM®-3aBucumMoit nporennknHaskbl (PKA). lomenHas
opraum3arus PKA. Yuactkn Mmogudukanmy B akTHBAI[IOHHON TETIIC
KHHa3, perynupyeMbix Gpochopmnupopanuem. /IIp/

JI1.1J12.1
01023354

59

7. OcHoBHbIe rpymiisl mpoTenHdocdatas (PP1, PP2A, PP2B, P2C, PTP),
MX KpaTKas XxapakTepuctuka. Perymsims aktuBHOCTH (ocdaTas
PEryISTOPHBIMU CYyObEAMHUIIAME. BHYTPHKIIETOUHBIC OEIKOBBIC
uHTUOUTOPHI PocdaTas, akTuBUpyeMble HochopruIHpoBaHUEM, HA
npumepe 6enkoB CPI17 u PHI-1, perymupyronux akTHBHOCTb
MHO3WHOBOH (ocaTassl. [lepokcua Bomopoa Kak HOBBI BTOPHUYHBIN
MOCPE/IHUK U PETYIATOP aKTUBHOCTH PsiJia CHTHAIBHBIX IPOTCHHKUHA3 U
¢docharas. PochoTuposunpocdarazpl Kak OCHOBHbIC MUIICHH
BHYTPHUKJIETOYHOTO Mepokcuaa Bogopoa. /Ilp/

JI.1J12.1
01023354

5.10

8. Ctparerun, HanpaBJIeHHBIE Ha OBICTPOE M3MEHEHHE YIETbHON
AKTHBHOCTH (hepMEHTOB (KOBaJeHTHast MogupuKkams, 6eIoK-0elIKkoBbIe
B3aUMOJIEICTBHS, alIOCTepUUecKas Peryisiius U OTpaHUYEHHBIN
MIPOTEOJIN3) ¥ Ha KOCBEHHOE H3MEHEHHE HX aKTHBHOCTH (M3MCHEHHE
YPOBHSI 3KCIIpecCHU M U30(OPMHOTO cocTaBa OenkoB). JlelicTBue
TOPMOHOB HaIIPaBJI€HO Ha HEOOPAaTUMBIE PEAKI[MH MEeTa00IMIECKIX
myreid. OCHOBHBIE KOBAJICHTHbIE TOCTTPAHCIIIIIMOHHBIE MOAN(PHUKALINT
(epMeHTOB, BEI3BIBACMEBIE ICHCTBHEM TOPMOHOB. AIJIOCTEpHYECKast
perymmus Ha npumepe Gppykros3o-2,6-6uctocdara u 2,3-
6ucdocdornmuuepara. OrpaHUYEHHBIN TPOTEOIIN3 HAa IPUMEPE
MHUIIEBAPUTEIBHBIX (PEPMEHTOB H (haKTOPOB pocTa. M3MeHeHue ypoBHS
SKCTIPECCUH MITH H30(OPMHOTO COCTaBa (JEpPMEHTOB Ha IpUMeEpe
CTEPOUIHBIX TOPMOHOB U YOMKBUTHH-3aBUCUMON CUCTEMBI Aerpagaluu
6enkoB. /TIp/

JI.1J12.1
01022354
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5.11 |9. IlonsTue 0 NpoCTPaHCTBEHHO-BPEMEHHOM NATTEPHE BHYTPUKICTOUHBIX 6 2 JI1.1J12.1
CUTHAJIBHBIX MOJIEKYII TIPH Nepeaade rOPMOHAIBLHOTO cUrHaia. [Ilpumepst 212233 24

MEXaHU3MOB PErHCTPAlMU KIETKOH aMIUTUTYJHBIX XapaKTePUCTUK
M3MEHEeHHUS CUTHAIBHBIX MoJIeKyll. [IpeoOpa3oBaHme 4acTOTHI
KaJbIUEBBIX OCHIUIAINN U AIUTEIPHOCTH OTJACTBHBIX MYIbCOB KaIbIH
B pa3iIM4HbIC KIETOYHbIe 0TBeTHI. /IIp/

5.12 | OOGiiee MOHATHE O KJIFOUYEBBIX KOMIIOHEHTAX 3TOTO MPOIIECCa: PEIEeNTOPbI, 6 2 JIT.1J12.1
HETOCPEACTBEHHBIE MUIIIEHU PELIEITOPOB, JIOKAIN30BaHHbIE Ha 010223354
IU1a3MaTuaeckoii MeMOpane, G-0eKH, BTOPUYHBIC TOCPEIHHUKH,
azanrtepHble Oelku, KapkacHble OeNku, KuHa3bl, pocdaraspl. Kackaanas
OraHM3alMsl CUTHaJIa H(POPMHUPOBAHHUE CUTHAIBHBIX ceTeil. OOpaTHas
PEryIAIis nepeaadn CUTHaNIA M TPOIECCH BEIKIIIOYEHHS PEIIETOPOB —
JleceHCHTH3anus u aayaperymsamus. /Cp/

Pa3znen 6. CHrHajIbHbIE CHCTEMbI KJIETKH.

6.1 1. [lukna3Hele cUCTeMBbI Nepeaayn curHana. CUrHajgbHbIe MEXaHU3MBI, 6 6 JI1.1J12.1
onocpenyembie nonamu Ca2+. Kanbiuii-cBsa3piBatomiue qoMeHbl. MAP- 9215253 D4
KHHa3HBIE KacKajael. MAP-kHuHa3HbIE CUTHAJIBHBIE KacKazsl. /JIek/

6.2 1. [lukna3Hble CUCTEMBI Nepeiayn curHasia. Perymsaus 6 2 JIT.1J12.1
aJeHunaTInKIa3el moa aericrsueM Gs u Gi 6enkoB. HAM®-3aBucumast D1 03220953 54

MIPOTEeHHKNHA3a KaK Klaccuueckas MUILEeHb 3Toro kackana. benxu EPAC
Kak anpTepHaTHBHAs MunieHs TAMO®. Pasnbie pynkimn PKA u EPAC B
pEryasaiyuy HalpaBIeHHON MUTPAalUY JICHKOLIUTOB Yepe3
SHIOTENHATBHBIN Oapbep KPOBEHOCHBIX COCYN0B. CUTHANBHBIE
MeXaHU3MBbl, onocpeayemble HoHamu Ca2+. MHoroo6pasue KJIeTOYHbIX
OTBETOB, PETYIINPYEMBIX KaIbIIMEBOW CUTHATM3aIHEH. Perymsius
docdonunassr C mox aelictBueM Oenkos cemeirictsa Gq/11. Yuactue By-
cyObequHUL TPUMEPHBIX G-0eKOB U aAaNTepHBIX OEIKOB B aKTUBAIIUU
pasnmuunbIX u3odopm dochosmmnaszer C. Pois docharnaununosuton-1,4,5
-rpucdocdara (IP3) B mpoBeneHnn KanpIeBoro curaana. Yuacrue [P3 u
nuarmnrunepona (JAIlN) B aktuBauuu nporennkunasbl C. IP3
peLenTopbl U PUAHOIMHOBBIE PELENTOPHI, ONTOCPENYIONINE KaJIbLUii-
WHTYITUPOBAHHBINA BBIOPOC KaJbIIHs U CHTHATLHBIE MOJICKYJIHI,
perynupytomnye ero: HUKoTHHOBas KUCIIOTa aAeHUH-JHHYKICOTH/I-
¢dochar (NAADP) u nukianueckas AJlP-pudo3a (cADPR). kanbireBbie
KaHaJIbI MJ1a3MaTHIeCKO MeMOPaHbl U MEXaHU3MbI UX PETYJISIINM:
MeMOpaHHBIN TIOTEHIINAI, PEIETITOPHAS AKTUBAIIHS, BTOPHYHBIE
nocpenauky. Kanpuuii-csaspiBaromue nomensl: C2 nomen u EF-

pyka. /TIp/
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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 0,2

JI1.1J12.1
092093 54

7.2 VunuBuyansHble KOHCYABTAIMH, TEKymuil KoHTposs /MKP/ 6 8,3

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
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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.,
Kysuenos B. 1., pen.

A A

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TETEKOMMYHHKAIIUOHHOI ceTH "UHTepHeT"

D1 |Hayunas snextponHas 6ubnuorexa eLIBRARY.RU» - paznen «KypHanibl OTKPBITOTO
nocrymay (https://elibrary.ru/projects/subscription/rus_titles_free.asp) va 01.10.2018 r. cogepxut 60nee 6000
HaY4IHBIX XKypHaNoB http://www.elibrary.ru http://www.elibrary.ru

32 |Hayunas snektponHas 6ubmroTeka. MoHorpaduu, n3naHasle B n3gaTenbeTBe Poceniickoit Akagemun
EcrecTBO3HAHUS MOTHOTEKCTOBBIN pecypc Hay4HBIX U y4eOHbIX u3nanuii PAE https://www.monographies.ru/
https://www.monographies.ru/

33 |Poccuiickuit ponn pyHnamenTanpHbIX uccnenopanuii (PODU) - opurmanersrii caitr http://www.rfbr.ru/rffi/ru
http://www.rfbr.ru/rffi/ru

D4 | Kuuru no MenuIHe Ha aHTIIMHCKOM sI3bIKe B cBOOOgHOM noctyne «Free Books for Doctors»
http://www.freebooks4doctors.com/ http://www.freebooks4doctors.com/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe ob0ecrieyeHne

Adobe Reader

LMS Moodle

7.3.2 IlpodeccuonanbHble 6a3bl JaHHBIX H HHGOPMAIHOHHO-CIIPABOYHBIE CHCTEMbI

Hayunas snextponnas 6ubanoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayunas
9JeKTpoHHas 6ubanoTeka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctymna: 1jist 3aperucTpup.
10JIb30BaTeNel. — TEKCT : 3J1EKTPOHHBIN.

HarronanpeHas anekrponHas 6uodanoreka (HOB) (https://rusneb.ru/) HatmonansHast anekrpontas 6ubnuoreka (HOB) :
00BETUHEHHBIN 3JICKTPOHHBIN KaTasor (POHIOB poccuiickux 6nbaroTek : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTAIBHBIX 3a510B 6nbnroTekn Yenl'Y. — TekCT : 31eKTpOHHBII.
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Web of Science (https://apps.webotknowledge.com) Web of Science : mynsTrauciumuaapHaas pedeparuBHas 6a3a
naHHbIX / KommaHus Thomson Reuters. — Pexxum noctyna: amst 3apeructpup. nonas3osateneit Yenl'V. — Teker :
3JIEKTPOHHBIN.

Scopus (https://www.scopus.com) Scopus : pedpepaTuBHast 6a3a ganubix / Elsevier BV. — URL: http://www.scopus.com/. —
S3. anrn. — Pexxum noctyna: uist 3apeructpup. nonb3oBateneil YenlY. — TekcT : 31eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

JIeKIMOHHBIC 3aHSATHS IPOBOAATCS B ICKIUOHHBIX ayAUTOPUsIX. J{Js MpOBeNeHNUs 3aHATHI JICKIIMOHHOTO THUIIA PEJIararoTcs
Ha0OPHI IEMOHCTPAIMOHHOTO 000pyIOBaHHS (HOYTOYK, IPOCKTOP, IKpaH, KOJOHKH) M yIeOHO-HATIISTHBIX ITOCOOUI
(TIpe3eHTaINH 110 BCeM paszernaM JTUCIUIIIHHEL).

I[J'I?I MMPOBCACHUA 3aHATUN CCMHHAPCKOIo THUIIa B YHUBCPCUTETC ayIUTOPUA 060pyz[0BaHa MyJ'IBTHMeZ[PIfIHBIM KOMIIUIEKCOM U
OKpaHOM JUJI1 IEMOHCTpAIN CIIaMIOBBIX HpeSGHTaHI/Iﬁ 1 BUACOMATECPUATIOB.

[TomereHust U CAMOCTOSATETHFHON paObOTHl OCHAIEHBI KOMITBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO MTOAKITIOUEHHS K CETH
«HTepHET» N 00ECIIeueHreM JI0CTyIa B AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA, Kyla
KaXX/Iblii 00y4aromuiics B TeYeHUE BCEro nepuoa ooydeHus: ooecrneyeH HHANBUAYaTbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM.

9. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

YcnenrHoe 0cBOEGHHE AUCHUIIIMHEL IIPE/IIoaraeT akTUBHYIO pab0Ty CTyIeHTa Ha BCEX 3aHATHAX ayTUTOPHOM (GopMbI
(JIeKIuyn, NpaKTUYECKHE 3aHTH), BBITOJHEHNE KOHTPOJIBHBIX MEPOTIPUATHH, IIIIAHOMEPHYIO CAMOCTOSTEIBHYIO PadoTy.
[Mocemnienne TEKINOHHBIX 3aHATHH ¥ KOHCIEKTHPOBAHIE JICKIIMOHHOTO MaTepraa siBIseTCsS He0OX0IUMbIM, HO
HEJOCTATOYHBIM YCIIOBHEM IJIS YCIIEITHOTO YCBOCHUS QUCIMILINHEL. CTYIeHTY HEOOXOIMMO CHCTEMaTHIECKH PaboTaTh C
PEKOMEHI0BAHHOM JTUTEPaTypOii, TOMOTHsA KOHCIIEKT JIEKLUI He0OXOAUMBIMHU TOSICHEHUSIMU, YTOYHEHUSIMH ¥ TEPMUHAMU
1O U3y4aeMoH TeMe.

JI1s KauecTBEHHOTO YCBOCHUS JAHHOH MUCIMILTHHEI HEOOXOIMMO TIOCEMIaTh CEeMUHAPCKUE 3aHATHS, N3ydaTh BOIPOCHI TEM
CaMOCTOATENIbHON MOATOTOBKY. [IpakTHdeckue 3aHATHS TPEOYIOT PeABapPUTENbHON TeOPETHIECKOH ITIOATOTOBKH MO
COOTBETCTBYIOLIEH TeMe: U3ydeHHs YUeOHOH U TOMOTHUTENBHON INTEPATYPBI.

B xone n3yueHns TUCHUIUIAHBI IPAMEHACTCS TAKOH BHI] TEOPETHIECKOTO 3aHATHSA KaK CaMOCTOSATENbHAs paboTa CTYICHTOB.
Ponp mpenopaBaTens Ipu 3TOM 3aKITI0YACTCS B OPTAHU3AINH CaMOCTOSITNIBHOM pabOTHI CTYCHTOB, B O0Y4EHIH X METOAaM
CaMOCTOATEIBHOTO H3ydeHHs BOIIPOCOB TEOPUH. DTa OPraHU3allMs 3aKIII0UaeTcs B ONpeJeIeHIH 3a1aHNs, CPOKOB
UCIIOJTHEHHS, OCYIIIECTBIICHUH KOHTPOJIS U OLIEHKE PE3ylIbTaTOB U3YUeHHUs yueOHOTO MaTepHuara.

OCHOBHBIMH BHIaMH CAMOCTOSITETIFHOW PabOTHI ABISIOTCS: padoTa ¢ MeYaTHBIMU HCTOYHUKAMH HH(pOpManni (KOHCIIEKTOM,
KHUTOH, TOKyMEHTaMH), paboTa ¢ HHTEPHET-PeCypCaMu.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbA

OcBoeHUE TUCHUIUIMHBI HHBAIHAAMH M JIMIAMH C OTPAaHHYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBBS OCYIIECTBISETCA C
UCTIONIb30BAaHUEM CIEIHATbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, MPEeJOCTaBIAeMbIX PecypcHbIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOYYEHHIO WHBAIMIOB U JIMI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Uenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMATbHBIE TEXHWYECKHE CpeICTBA IS JIMI C HAPYIMICHHAMH 3pPEHHS H C
HapyIIeHUEM CIIyXa, aCCUCTUBHBIE HH()OPMALIUOHHBIE TEXHOJIOTUH).

ITpu HeoOxoanMocTH Ul OOYJAIOMIMXCSl C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul IIPOBEICHUS IPAKTHYECKHX HWIIH
ma00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIICNHANBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIIUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYIIb).

B yueOuple ayauTopumn obecreynBaeTcsi OeCHpensTCTBEHHBIM JocTyn s oOydarlomuxcss ¢ HMHBAJMIHOCTBIO U C
OTPaHMYCHHBIMH BO3MOXHOCTSMH 3I0pOBbsl. B Kaxknoi aymuropuu, rae oOydaroTcss MHBAJIHMABI M JIMIA C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH  3/I0POBBS, IIPELyCMAaTPHBAETCS COOTBETCTBYIOIMIEE KOJNMYECTBO MeECT Ui OOydJaromUXcs C y4eTOM
HapYLICHUH UX 3J0POBbSL.

Jlns ocBOEHMs MUCHUIIMHBI MHBAIHIAM M JIMLAM C OTPAHUYEHHBIMH BO3MOKHOCTSMH 30POBbSl MPENOCTABISAETCA AOCTYN K
MeYaTHBIM HCTOYHHWKAM, MMEIOMMMCS B HaydHOH OmoOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHHYECKHX CPEICTB;
JIOCTYH C HMOMOIIBIO CIIEIUANBHBIX TeXHHYECKHNX U MPOTPAMMHBIX CPEJICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 31eKTPOHHOTO TOKyMeHTa B (hoHIe HayaHOU OnbnnoTeku Yenl'yY uimy a1eKTpOHHO-OUOIMOTEUHBIX CUCTEMAX.
VY4eOHO-METOIMUECKHE MAaTepHalbl Ul OOYJalOMMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAHHMYCHHBIMH BO3MOXKHOCTAMH
3I0POBBSI TIPENOCTABIAIOTCA B (hOpMax, aJanTHPOBAHHBIX K OTPAHHYCHHAM HX 3IO0POBBS M OCOOCHHOCTSM BOCIIPHATHS
uHpOpManuH.

Jlnst MHBaNMIOB M JIMI[ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUIUIMHBI MOXET OBITH YAaCTHYHO WU
HOJTHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.
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IMpn mpoBepeHWM MPOMEXYTOUHOH AaTTECTAI[MM IO JUCIHHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO M C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 3[J0pPOBbsI 00ECHEYMBACTCS 110 UX 3asABICHUIO NPEIOCTaBIEHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHJUBHUIYalbHBIX OCOOEHHOCTEH MHCTPYKIIMU O MOPSJKE MPOBENECHHUs MIPOMEXKYTOUYHON aTTECTAllMH, OLICHOYHBIX CPEJICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/1aHMA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MICEMEHHO mpudToMm bpaiins, ¢
HCIIONIb30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NpoLENYphl OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIKUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl MPEIyCMaTPHBACTCS HCIIONB30BaHWE IpenocTaBieHHBIX Yenl'Y mimm  COOCTBEHHBIX TEXHHYECKHX —CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEoOXOAMMOCTH WHBAIMIAM H JIHIAM C
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3I0POBbsl IIPEIOCTABIIAETCA NONOJHUTEIBHOE BpEMs AJI IOATOTOBKM OTBETA HA 3aJaHus,
IpoLeAypa OLEHUBAHUS PE3yIbTaTOB O0YUEHNsI MO AUCHUILTHHE MOKET IPOBOJUTHCS B HECKOJIBKO JTAIOB.
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