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MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL
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(cnemmansHoctn) 30.05.02 "MenumuHckas Onodu3uka” HanpaBieHHOCTH (TTpodiio) MenunuHcKkas 6nopusmnka ctp. 3
OI'BOY BO «Henl'Y»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Heunpto n3ydyeHus nuctuIuinHbl "MonekynspHas (U3U0JIOTHS U SHIOKPUHOIOTHA" SBJISIETCS C(DOPMUPOBATH Y CTYIEHTOB LIEJIOCTHYIO
cUcTeMy 3HaHUI B 00JaCTH OMOXMMHH TOPMOHOB, HX POJIM B PEATU3alUI MEXaHU3MOB OMOXUMUIECKHX, (DPH3HOIOTNIECKHX,
TeHETHYECKHX U IMMYHOJIOTHUECKUX IIPOLIECCOB, YTO HEOOXOIMMO JUIsl OBJIAICHHUS METOIOJIOTHEH MOJIEKYIIIPHON ¥ TPAaHCISIIMOHHOM
MeIUIUHbI, KBaTH(QUIMPOBAaHHON U BCECTOPOHHEH OLICHKN (PyHKIIMOHUPOBAHHUS OPTaHW3Ma Ha KIIETOYHOM M MOJICKYJISIPHOM YPOBHSIX
1 OCYIIECTBIJICHHS UCCIIEI0OBAaHUN, OCHOBAaHHBIX Ha MOJICKYJISIPHOI TMarHOCTUKU M HAIPABJICHHBIX Ha JOKJIMHUYECKOE BBISIBICHHUE
Pa3THYHBIX COLUAIBHO 3HAYMMBIX 3a00JIeBaHHM.

3agagamMu U3YUYCHUA TUCHUIUINHBI SABJIAIOTCA:

- hopMHUpOBaHKE 3HAHUI 0 MEXaHM3MaX MOJIEKYISIPHO-(HH3HOIOTMIECKIX IPOLECCOB, MPOUCXOSMINX B JKMBOM OpPraHU3Me B HOpME U
[aTOJIOTUH; O OMOXMMUHM TOPMOHOB, MEXaHU3MaX MX TPAHCIOPTA, peleniiy, GaKkTOpPOB pOCTa;

- (bOpMI/IpOBaHI/Ie yMeHI/Iﬁ OpPraHMU30BBIBATH U IJIAHUPOBATH UCCIICAOBAHUA (1)I/I3I/IOJ'IOFI/I'{CCKI/IX 1 OMOXHMHYECKUX IpouIeCccoB,
IIPOUCXOAANINX B KJIIETKC Y€JIOBCKaA, JIENUCTBUS TOPMOHOB U BE€UICCTB, I/IHFI/I6I/IpyIOH.[I/IX nux HeﬁCTBHe, B IIPAKTUYCCKUX OEIIAX,

- (hopMupOBaHHE HABBIKOB OPTaHU3AIMH U IPOBENCHUS HU3HOIOTHYECKUX SKCIEPUMEHTOB C UCIIOIH30BAHUEM METOHOB (YU3HOJIOTHH
IIpU UCCIEeI0BaHUH (DYHKIIMOHUPOBAHUSA KJICTKU, IPUMEHEHHS TEPMHUHOJIOTHH MOJICKYJISIPHOHN (PU3MOJIOTHH U SHAOKPUHOJIOTHH.

PeSyJ'[I)TaTI;I O6y’{eHI/I$[ 110 JUCHUIUIMHE HAIIPaBJICHbI HA JOCTHXXCHUE NHAUKATOPOB!

YK-4.3. VimMeeT HaBBIKU aKaJIEMHYECKOTO M MPOPECCHOHAILHOTO B3aUMOICHCTBHS, B TOM YHCIIE HA HTHOCTPAHHOM(BIX) SI3BIKE (aX).

OIIK-1.1. O6nagaet GpyHIaMEHTAILHBIMH U TPUKIIAHBIMHA 3HAHUSIMHU B 00JIACTH MEUIIMHBI, OMOJIOTUHU U APYTHX
€CTECTBEHHOHAYUYHBIX HAIIPaBJICHHUH.

OIIK-1.2. JIleMOHCTpHpYET YMEHHUE MTPUMEHSITH U UCIOJIB30BaTh (PyHIaMEHTANILHBIC U IPUKJIaTHBIE 3HAHUS B 00J1aCTH MEUILIUHBI,
OHMOJIOTUH U IPYTHX €CTECTBEHHOHAYYHBIX HAIIPABIEHHUH JUIS IIOCTAHOBKH M PEIICHHs KIIMHAKO-Ta00paTOPHBIX H
HayY4HO-HCCIIeI0BAaTEIbCKUX 3a/(au.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazngen) OITOIT: 51.0.02.03

2.1 TpeOGoBaHus K MpeIBAPUTEIHLHOI MOJATOTOBKE 00y4aI0NIerocs:

buonorns

OpraHI/I‘IeCKaH XUMMUA

AHaToMMS YeTOBEKa

OO0mast 1 HeOpraHU4eCKask XUMHS

duznueckas u KOJIJIOMJHAasA XUMUA

FI/ICTOJ'IOFI/U{, 3M6pI/IOJ'IOFI/IH, HUTOJIOIusA

Bbuooprannyeckas xumus

Dduznonorus

HayuaHo-nccnenoBarensckast padoTa (MoTydeHne MepBUYHBIX HABBIKOB HAYYHO-HCCIIEOBATEIBLCKON PabOTHI)

AHanuTHYecKas XUMHS

2.2 JIncuMnIuHbI U MPAKTUKH, 1JIs1 KOTOPHIX OCBOEHUE TAHHOH TUCHMIIMHBI (MOAYJIs1) HE0OX0AUMO KaK NpeAlliecTBYyIoliee:

COBpCMCHHHe KJIETOYHBIC TCXHOJIOI'HMHU

Knuanueckas IIpaKTUKa

MornexkynspHas OHOJIOTHS

BHZ[OKpI/IHOJ'IOI‘I/Iﬂ

OpraHu3anus Hay4HbIX U MEAMKO-OHOJOTHYECKUX UCCIICA0BAHUN

Hayuno-uccnenoBarensckas pabora

IToaroroBka k ciade v ciada TOCYIapCTBEHHOI'O DK3aMCHa

[IpenaumniomHas npakTuka

[TonroroBka K mporeaype 3aliThl U 3aIIUTa BBITYCKHON KBAIM(UKALNOHHONW pabOThI
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MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL
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Pabouas mporpamma qucuuIunHb! "MoseKkynapHas GU3HOIOTHS U SHAOKPUHOJIOTUA" IO HAIIPABJIEHHUIO MOATOTOBKH
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OI'BOY BO «Henl'V»

3. KOMIIETEHL[Y OBYYAIOLIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLATLTAHBI
(MOZY.JIST)

YK-4: Cnoco6eH npuMeHATh COBpeMEHHbIe KOMMYHHMKATHBHbIE TEXHOJIOTHH, B TOM YHCJ/Ie HA HHOCTPAaHHOM(bIX) A3bIKe(aX),
JJI AKaJeMH4eCKOro 1 npogeccHoOHAILHOI0 B3aUMO/AeiicCTBUS

3HaTh:

IIJ'I?{ JOCTHXKCHUA YK-4.3 3HaTh: MCTOAbI IOMCKA U HICTOYHUKH I/IH(i)OpMaIlI/II/I B 00JlacTH (byH)IaMeHTaJII)HOﬁ MCAUIUHEBI, B TOM YHCJIC HA
HWHOCTPAHHBIX A3BIKAX.

YMmeTh:

Jns noctmkenus YK-4.3 yMeTh: HCMOJIb30BaTh HAYYHYIO HHPOPMALIUIO U3 00IACTH MOJIEKYIISIPHON (PU3MOJIOTHH U SHIOKPUHOJIOTHH,
B TOM YHCJIC Ha HHOCTPAHHBIX S3bIKaX, U1 Pa3pabOTKU MEpPOTIPHUATHIA, HATIPABJICHHBIX Ha COXPAaHEHHE U YKPEIIJICHUE 3/10POBbS
HaCeJIeHHSI.

Baanern:

ILH?{ JOCTHXKCHUA VK-4.3 BJIaZICTh: HABbIKAMHU aKaJICMUYCCKOI'0O U HpO(l)eCCI/IOHaJ'ILHOFO BSaHMOﬂeﬁCTBHﬂ, B TOM 4YHMCJIC Ha
HWHOCTPAHHBIX SA3BIKaX.

OIIK-1: Cnioco0eH HCcnoIb30BaTh H NPUMEHATH (l)yHIIaMeHTaJ]beIe N MPUKJIAAHbIE MEAUIIUHCKHE, €CTCCTBCHHOHAYYHbIC
SHAHUA JJIA MOCTAHOBKHU U PEIICHUA CTAHAAPTHBIX H HHHOBAIIMOHHBIX 3a1aY4 HpO(l)eCCl/IOHaJILHOﬁ ACATCJIbHOCTH

3HaTh:

ILH?{ JOCTHXKCHUA OIIK-1.1 3HaTh: MEXaHU3MBI 6I/IOXI/IMI/I'{€CKI/IX, (1)I/I3I/IOJ'IOFI/I‘16CKI/IX, TFCHETUYCCKUX U UMMYHOJIOT'MYCCKUX ITPOLECCOB,
IIPOUCXOAANINX B KJIETKC YCIIOBEKA.

ILH?{ JOCTHXKCHUA OIIK-1.2 3HaTh: OCHOBHBIC ITOHATHS U MECTOAbI OHOJIOTHH U (I)I/ISI/IOJ'IOFI/II/I JUISL TIOCTAaHOBKU U PCLICHUSA
KJ'II/IHI/IKO-H360paTOpHLIX 1 HAYYHO-HUCCJICJOBATCIIBCKUX 3a1a4.

YMeTh:

Jns noctmkennst OITK-1.1 yMeTh: NpUMEHSTh pa3iidHble (GU3HOIOTHIECKHIE, OMOXMMHUUECKHE TIOHATHS H METOIbI, He0OOXOJMBbIE
MIPU UCCIIEIOBAHUM COCTOSIHUSI CUCTEM OpPTaHU3Ma.

Jns noctmxennst OITK-1.2 ymMeTh: OpraHn30BBIBaTh U OCYIIECTBISTE (GyHIaMEHTANbHBIE U MIPUKJIAIHbIC IIPOSKTHI 10 H3YYEHUIO
(U3NOIOTUYECKUX U OMOXMMHUYECKUX MPOLIECCOB, MPOMCXOASIINX B KIIETKE YEIOBEKa, JJIS BBISIBIICHHS B3aUMOCBS3U OMOXMMUYECKUX,
(M3HONIOTHIECKHX, TEHETHYECKUX M UMMYHOJIOTHIECKHX MPOLIECCOB, IPOUCXOISIINX B KJIETKE YeJIOBEKa.

Baagertn:

Jns noctrxenus OITK-1.1 BnageTs: HaBbIKAMU UCTIOJIB30BAHUS METOAOB (PU3HOJIOTHHU, OMOJIOTUH IPHU UCCIIEJOBAaHUH
(YHKITMOHUPOBAHHS KIETKH, TKAHN WU [IETOCTHOTO OPTaHM3MA.

Jns noctmxenus OITK-1.2 BnageTs: HaBbIKAMU IPUMEHEHHUS U MCIIONB30BaHUS (DYHIaMEHTANbHBIX U IPUKJIAIHBIX 3HAHUH
MEXaHH3MOB MOJICKYIISIPHO-(DH3HOTOTHIECKHX TIPOIIECCOB, MPOUCXOISIINX B )KUBOM OpTaHH3MeE, IS BOSMOXKHOCTH PaHHEH
JIMarHOCTHKH 3a00JIeBaHUH U npoduitakTuky 3a00eBaHU.

B pe3yabTaTe 0OCBOCHUA IUCHUIIIMHBI oﬁyqamumﬁcsl JOJIZKCH

3.1|3narte:

3.1.1|ocHOBHBIE MOHATHSA ¥ METOBI HU3HOJIOTHH, MOJIEKYISIPHO-(HU3HONIOTHIECKHE MEXaHU3MBI [IPOLIECCOB, TPOUCXOISAMINX
B J)KUBOM OpPTraHU3ME B HOpPME U [IATOJIOTUY, 4 TAKKE BO3MOKHbIE IPUUUHBl HAPYLICHUH, MOJIEKYJIIPHBIE MEXaHU3MbI
TPaHCIIOPTA, PELEIIMU U TPAHCIYKIINH CUTHAJIIOB TOPMOHOB B KJIE€TKe, ()aKTOPOB POCTa B, a TAK)XKE UX 3HAUCHUH B
UHJMBUAYaJbHOM Pa3BUTHU OPraHU3MA.

3.2|Ymern:

3.2.1|npuMeHSATh pa3nuuHbIe PU3HOIIOTUICCKUE TOHATHUS U METO/IbI, HEOOXOAUMBIC TIPU UCCIICAOBAHUN COCTOSHHS
Pa3TMYHBIX CHCTEM OpPTaHU3Ma; OPTaHU30BEIBATh M OCYIIECTBISATH MPUKIIAHBIC H MPAKTUIECKHE MTPOEKTHI 110
U3YUYCHHIO (PU3UOJOTMYECKUX U OMOXMMUYECKUX MPOIIECCOB, IPOUCXOAIINX B KJIETKE YEIOBEKa; HCIOJIb30BaTh
MOJTyYeHHBIE 3HAHUS ISl pa3pab0TKH MEPONPUSATHI HAIIPABJICHHBIX HA COXPAaHEHHE U YKPEIUICHNE 310POBbsI
HaCeJICHU S, INIAHUPOBATh UCCIIEIOBAHUE ACHCTBHUSI TOPMOHOB, ()aKTOPOB POCTA, & TAKKE BELIECTBA, MHTHOUPYIOIIUE UX
JIEHCTBHUE, B IPAKTHYCCKHX LIEIISIX.

3.3|Baagern:
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MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs
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Pabouas mporpamma qucuuIunHb "MoseKynapHas GU3HOIOTHS U SHAOKPUHOJIOTUA" IO HAIIPABJIEHHUIO MOATOTOBKH
(cmenmanerocTn) 30.05.02 "MenumnuHckas 6nodusnuka" HanpasieHHOCTH (Tpoduito) MenuiHckas 6nopusnuka cTp. 5
OI'BOY BO «Henl'V»

3.3.1|HaBEIKaM1 OpPTaHU3AIMU U IPOBEACHUS (PH3NOIOTHICCKUX IKCIIEPUMCHTOB C HCIIOIB30BaHUEM METOJI0B (DH3HOIOTHI
IPH UCCIe0BaHNuH HYHKIIMOHUPOBAHHS KIETKH, TKAaHH MIH [IEIOCTHOTO OpraHU3Ma JUIS BBISIBJICHUS B3aUMOCBSI3U
(hU3HOIOrHYECKUX NPOLIECCOB, a TAKOKE I BO3MOXKHOCTU paHHEH TUarHOCTUKY 3a001eBaHUN 1 NPO(UIAKTUKI
3a00JIeBaHUH, TEPMUHOJIOTHEH MOJIEKYIIPHON SHAOKPHUHOJIOTHH U CIIOCOOHOCTBIO AaHAIN3UPOBATb, a TAKKE
UCIIOJIb30BaTh HAy4YHYI0 HH(GOPMAIUIO 3TOM obnacTeil HayKu.

4. OFBEM JUCLUIIIMHBI (MOLYJIS)

O6wasn TpyaoemMKoCcTb 6 3ET

Yacos o yueOHOMY Iutany : 216 Bunbr kOHTpOIsT B ceMecTpax:
B TOM YHCIIC :

ayIUTOpHBIC 3aHATHSA : 152 9K3aMeHEHI 6

camocTosTenbHas padora : 35,5 3a4eTsl 5

4acoB Ha KOHTPOIb : 9

KOHTaKTHas pabora: 171,5

UKP: 19,5

5. CTPYKTYPA U COIEP’KAHUE JUCIHUIIIMHBI (MOY.JIST)

Kon HaunmenoBaHue pa3/ie/ioB U TeM /BUJ 3aHATUs/ Cemectp | YacoB Jlutepatypa
3AHATHS / Kvbe

Paznen 1. MosekyJisipHasi OpraHu3anus KJI€TOYHBIX CTPYKTYP U
MEKKJIETOYHOT0 B3aUMO/IelCTBHS.

11 1. BBenenue B MOJEKYISIpHYIO (DU3HOIIOTHIO. MoJeKysIsipHast OpraHu3alys 5 2 JI.112.1
Ouonoruueckux MmemoOpas. /JIex/ 301 32 33 54

1.2 2. MonekyinspHas OpraHu3anus HaIMeMOPaHHbBIX CTPYKTYp. MolekyispHast 5 2 J1.1J12.1

opranusaius urockenera. /Jlex/ D122 33

13 3. MexkieTouHble KOHTAaKThL. /JIex/ 5 2 J1.1J12.1

213233

1.4 1. MemOpaHHBbIe, UTOIUIA3MAaTHUECKUE U sIEpHbIE perienTopbl. OCHOBHBIE 5 4 JI1.1J12.1
KJIACChI PELIENITOPOB 10 YHCIY TPaHCMEMOPaHHBIX JoMeHOB. Kitaccudukarust 2103253 54

0EeNKOBBIX PELIENITOPOB 10 MEXAHU3MY Ilepejaul BHEKIETOYHOro curHaia. /IIp/

15 2. Bo3oynumocTs. CpaBHEHHE BO30YIMMOCTH HEpBa M MBIkl [Toporn 5 2 JIL.1J12.1
pasapaxxeHus. MexaHu3Mbl pabOThl HOHHBIX KaHAJIOB M HOHHBIX HACOCOB. 2195233
DddekTsl 610KaTOPOB HOHHBIX KaHAIOB U HacocoB.  /IIp/

1.6 MonekynsipHasi opraHu3zaius OHOJIOTHIecKuX MeMOpaH. PerenrtopHbIit 5 8 JIL.1J12.1
anmnapar KIeTKH. MeXKIeTOYHble KOHTaKThL. /Cp/ 01323354

1.7 MornexymspHble MEXaHU3MbI BO30YAUMOCTU HEPBHBIX U MBIIIEUHbIX KJIETOK. 5 8 JI1.1J12.1
/Cp/ 21323354

Pa3zzen 2. MoJsiekyJisipHble MEXaHU3MbI BHYTPH- H MEKKJIETOYHOTO
TpaHcnopTa. CHHANITHYECKASI Mepeaaya.

2.1 1. TpaHcmopT BewecTB Yepe3 MeMOpaHy: olliee NpeAcTaBICHUE, TPUHIUIIBI 1 5 4 JI1.1J12.1
Turbl. [IpuHOATE! 1 THIBL K1accuukanuu. AKTUBHBIA U TTACCHBHBIN THITHIL. D1 322 53 54
JIBa OCHOBHBIX KJIacca MEMOPaHHBIX TPAHCIIOPTHBIX OenKoB: TpaHCIIOpTEPHI
Kanainel. MonekynsipHbie MEXaHU3Mbl MEMOPAHHOTO TPAHCIIOPTA.
BesukynsapHblii TpaHCTIOPT BeLeCTB yepe3 MeMOpaHy. DK30IMTO3 JIU30COM.
Oupounto3. Paromuros. Paronurupyronme kinetku. [TuHonuTO3.
PenenrroporiocpeioBanHblit 3H101MTO3. Perynmupyemsrii ax3ouutos.  /Jlex/

2.2 2. TpaHcIopT BeliecTB yepe3 MeMOpaHy: o01ye peacTaBlIeHus] 00 HOHHBIX 5 4 JI.1J12.1
KaHaJiax. AKTUBHBIM TPAHCIIOPT Yepe3 MeMOpaHy KJIeTKH. [IpuHuums! 012233
MOJICKYJISIPHOH ~ OpTaHU3aI[H! Pa3INIHBIX HOHHBIX KaHauoB (Na, Ca++,
cemeiictBo Kv-kananoB, Kca). FloHHBIe KaHATBI U 3NEKTPHUECKUE CBOHCTBA
MeMOpaH. JIurana-ynpasiisieMble HOHHBIE KaHaJbl. MeXaHOuyBCTBUTENIbHbIE
KaHansl. [I>TukIaMn 1 JOKa3aTeNnbCTBO PabOTHI OTAETBHBIX KaHAJIOB 110
IPUHLUILY «BCE WX HUYero». /Jlex/
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yast IporpaMMa JIUCIUIUIHHBI JIEKYIIIpHAst PU3HOJIOTHS U SHIOKPUHOIOTH" 110 HAIPABJIEHUIO TIOIOTOBKH
Paboua. orpaMma Juc "Mone a; 3HO0JI0 3H]I0 oyiorus" 1Mo HaIpPaBJICHUIO MMOATOTO
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2.3 3. MonekyispHble MEXaHU3MbI CUHANTHYECKOH nepenaun. /Jlex/ 4 J1.1J12.1

213233

2.4 4. CurnanbHble cucTeMsl. [1yTu nepeauu cUrHana BHYTPb KIETKH: 4 J1.1J12.1
BHYTPUKIIETOYHBIA CUTHAIMHT. MeXaHU3MBbl MEXKJIETOUHOW CUTHATIN3AIUH. 2132093
OO0uye NpUHIMITEL KJIETOYHOH KOMMYHUKAIMY. BHEKIIeTOUHbIe CUTHAJIbHbIC
MOJIEKYJIBI U HX CHEIU(PHIHOCTD CBI3BIBAHUS C CONPSDKEHHBIX ¢ G-OenKxaMu
peuenTopos. /Jlex/

2.5 5. Iyt nepenayu cUrHana BHYTPb KJIETKH: BHYTPHKICTOYHBI CUTHAIIHT 4 JI1.1J12.1
IIOCPEJICTBOM CONPSDKEHHBIX ¢ pepmeHTamu perentopos. /Jlex/ 219233

2.6 1. BEyTpuKieTouHas nepenada curaana. G-0eiku 1 BHYTPUKIICTOYHAS 4 J1.1J12.1
nepenaya curnana. MAP-kuHa3HbIN 1 JANUS-KUHA3HBIN KacKabl Iepeadn D122 53 D4
curnana. PochaTuIMIIMHO3UTOIBHBIN MyTh Nepeaayu curnana. /Ilp/

2.7 2. Tunsl nukInHOB. [{UKITMH3aBUCUMBIE KMHA3BI. LIUKIMHBI B perysinus 4 JI.1J12.1
JBIDKEHUS IO KJIeToyHOMY LuKiy. /ITp/ 213233

2.8 3.MexaHU3MBI PETYJISIIAN CHJIBI MBIIIEYHOTO COKpaiieHus. MoJeKysIpHbIe 4 JI.112.1
MEXaHU3MBbI aIalTaluu K QUu3nuecKkoil Harpy3ke, 3 GEeKT TPEHUPOBOK. 32103233
Oco0GeHHOCTH BO30YAMMOCTH U COKPATUMOCTH TJIAJKON MBIIIIBI. 3aBUCUMOCTh
CHJIBI MBIIIEYHOT'O COKPAIICHUS OT aMIUTUTYABI pa3apaxenus. /TIp/

2.9 TpancnopT BemecTs uepe3 MeMOpany. TpancMeMOpaHHbBIN MEXaHU3M 8 JI.112.1
repeaay TOPMOHAIBHOTO CUTHAIA. BHYTPHUKIIETOUHBIA MEXaHU3M Iepeiadyn 313925354
ropMOHanbHOTO curHana. G-6enku. Bropuunsie MecceHmxepsl. /Cp/

Pazgen 3. MoJiekyJisipHble MeXaHH3MbI IATOJOTHYECKHX NPOLECCOB,
CTapeHHs U aanTalMH.
3.1 1.MosekynspHble MEXaHU3MBI AlIONTO3a U HEeKpo3a. /JIex/ 4 J1.1J12.1
21323354

3.2 2. Cucrema kpoBu. MoneKynsipHbIe MEXaHHU3MBI CBEPTHIBAHUS M BOCIIAIICHUSI. 4 JIL.1J12.1
/JTex/ 213233

3.3 1. MonekynsipHble OCHOBBI KJIETOUHOH natosoruy. IloBpexxaeHne MeMOpaH. 4 JI1.1J12.1
[ToBpexxnerrne MUTOXOHIPUH, TU30COM. ATONTO3 U HeKpo3. daronuTo3 2103253 24
aroINTO3HBIX KJIETOK. [[pUYMHBI M PEeryIIsius arnonro3a. Pojb CUCTEMBI
Fas/Fas-L, kacmas u 6enkoB cemeiictsa Bcl-2 B perymsmmu amomnrosa.

Mp/
3.4 2. MosekysipHble MEXaHU3MBI CTpecca U CTPeCcCpOTeKTOpHbIX cucteM. /TIp/ 4 JI1.1J12.1
213233
35 3. MosnekynspHble MeXaHu3MbI ctapeHus. /IIp/ 4 JI.112.1
213233

3.6 3.MounekynspHble MEXaHU3MbI aHTHOTeHe3a. MoJIeKyIIsIpHbIE MEXaHU3MbI 4 JI1.1J12.1
WHBa3WBHOTO pocTa kietok. /IIp/ 0102233

3.7 ATIONTO3 M HEKPO3: MEXaHU3MBbI, peryssiaust. /Cp/ 8 JI.1J12.1

01323354

3.8 MonekynsipHble MEXaHU3MBI cTpecca. MoeKyIsIpHble MEXaHU3MbI CTAPEHHUS. 1,1 JI1.1J12.1
/Cp/ 0102233
Pazgen 4. Penenuus.

41 1. OyHKIMH CUCTEMBI PEeLENIINN U BHYTPUKICTOYHON curHanmm3ammuu. O0muit 2 JI1.1J12.1
0030p MEKKJICTOUYHON M BHYTPUKIICTYHOH CUCTEM Mepe/laun CUTHajA. 21032033 54
Krnaccupukanusi CUTHaJIBHBIX MOJIEKYJ IO CKOPOCTH KIIETOYHOTO OTBETA,

BbI3bIBaEMOro UMHU. CriocoObI MEXKKIIETOYHOM CUrHamu3amnuu. /JIex/
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4.2

2. OO0mas xapakTepHCcTHKa, pa3HO00pasue U Kiaccu(uKalys ropMOHOB U
HeHpoMeaInaTopoB MO THITY PEHeNTOPOB, MEXaHU3MaM IIepe/ladl CUTHAJA B
KJICTKY, KOHCYHOH MHUIICHU BHYTPH KJICTKH M BPEMCHHOH IIIKajie pa3BUTHS
ouosornueckux 3¢ dexron. OOIIME MEXaHU3MBI U 3TaIbI IEPEIaud BHEITHUX
CHUTHAJIOB BHYTPb KJICTKH. [IpHHIUITEI KITacCH(HUKaNNK penentopos. /JIex/

J1.112.1
01023354

4.3

3. Ompenenenue NOHATUH peLentop, turan]. IIoHaTHe MOJIEKYIIPHOTO
uHTepdelica penenTopa u turanga. [IoHsTHE arOHUCTOB K AHTATOHHUCTOB.
HMcnonb30BaHUE aHTarOHUCTOB B Ka4ECTBE JICKAPCTBEHHBIX IIPENapaToB.
[IporeonuTHueckuii MPOIIECCHHT TOPMOHOB Ha IIpUMeEpe
IpooNnuoMeNaHoKopTuHa. /Jlex/

J1.1J12.1
01023354

44

4. dakTOphl, CTAOMIH3UPYIONIIE MOJIEKYTy TOPMOHA. 3aBUCHMOCTb
Ononornaecknx 3 HeKToB FOPMOHA OT CTEHEHH OKKYIAIIHN PEenTopa.
Hanynuue "u30bITKa" penienTopoB 10 CPaBHEHUIO C (HU3UOJIOTMIECKUMHU
KOHIICHTPAIUsIMI TOPMOHOB. Y CHIIEHHE TOPMOHAIBHOTO CHTHAIIA HA CTaJUU
BHYTPHUKJICTOUHOM nepenaun curnana. /Jlex/

J1.1J12.1
01023354

4.5

5. MexaHu3M peryIsiud YyBCTBUTEIBHOCTH K TOPMOHY ITyTeM 00pa30BaHUs
PELENTOPHBIX KJIACTEPOB B IUTOILIa3MaTHYeckoil MeMOpane. [loatanHas
nepeada TOPMOHAIBHOTO CUTHANA. MeMOpaHHbIe perlenTOPHI.
TpancmeMOpaHHas nepefaya curxana. JlarepanpHble B3aUMOJEHCTBUSL.
Tpanccurnanuzanus. Beikitodenue penentopos. /Jlex/

J1.1J12.1
301 32 33 54

4.6

1. Knaccuuxariyst CUrHaIbHBIX MOJIEKYJI 10 CKOPOCTH KJICTOYHOTO OTBETA,
BBI3BIBAEMOTO MMH: HEHPOMEIHATOPHI; TOPMOHBI, aKTUBHPYIOIIUE
MeTaboTpONHbIE MEMOpaHHBIE PELEITOPbI; TOPMOHBI, AKTUBUPYIOLIHE
BHYTPUKJICTOYHBIE perenTopbl. CrocoObI MEXKKICTOUHOH CUTHAIU3ALIN:
9HAOKPUHHAS, TAPAKPHHHAS, Ay TOKPUHHAS, FOKCTaKPUHHAS, HHTPaKPHUHHAs,
TpaHCCUTHANN3ALKs, KpUITOKpHUHHAsL. ONpeaeneHne MOHATHI penenTop,
JIMraH/l, BHYTPUKJIETOUHAS CUTHAIM3ALNS, aTOHUCTBI, aHTArOHKCTHI,
BTOpUYHBIE TocpeaHuku. /IIp/

J1.1J12.1
301 32 33 54

4.7

2. Kitaccudukarys peentopos 110 JOKaTu3alun B KieTke. Kparkas
XapaKTEePHCTHKA TPEX OCHOBHBIX TPYII JIUTaH/I-yIPABISEMbIX HOHHBIX
kaHajoB. Peenrropsl, coneprkanme Cys-netiro: GABA-penenTopsr,
TJIMIMHOBBIE, CEPOTOHUHOBEBIE, allETHIXOJIUHOBBIE 1 ZAC-perenTopsl.
I'myramarHbie noHOTpOTHBIE penenTopsl: kanHaTHBE, AMPA- u NMDA-
peuentopsl. AT®-ynpasnseMsie (MIypUHIPrHIECKUE) HOHOTPOITHBIE
peuenrtopsl P2X1-7.

BHyTpUKIIETOUHBIE PEENTOPEI KaK JUTaHA-yIIPaBIsieMble TPAHCKPUITIIUOHHBIS
¢axropsr. /TIp/

J1.1J12.1
01323354

4.8

3. O6paTUMOCTh CBSI3bIBAHUSI peLienTOp-Iuran. M3meHenne KonpopManuu
pelenTopa B OTBET Ha CBA3bIBaHUE Juranaa. CpoicTBO M cenu(pUIHOCTh
TOPMOH-PELENITOPHBIX B3aUMOJICHCTBHI. Y YaCTKH TOPMOHOB, OTBEYAOIIHE 32
CBsI3BIBaHME C perentopaMu. CBsI3bIBAHNUE TOPMOHA C PEIETITOPOM.
IepexpecTHbIC B3aMMOACHCTBUS JIMTAHIOB 1 "dyXuX" pelenTOpOB HA IPUMEpe
Ba30MPECCUHA M OKCUTOLWHA. [IOHATHE arOHUCTOB U AaHTATOHHUCTOB.
Hcnonp30BaHue aHTaArOHUCTOB B KAYECTBE JICKAPCTBCHHBIX IPEIapaToB.
IIpoTeoauTHYECKUiT TPOLIECCHHT TOPMOHOB Ha IpUMeEpe
npoornuomMenaHokoptuna. /IIp/

J1.1J12.1
01323354

4.9

4. @akTOopbl, CTAOUIU3UPYIOLINE MOJIEKYILy TOPMOHA: HOCTTPAHC/IALUOHHAS
MO}II/I(I)I/IKaLII/IH 1 BCIIOMOT'aTCJIbHBIC YUYaCTKH. BcnomorarenbHbie y4aCTKH
TOPMOHOB ¥ UX QyHKuuU. JJucynb@uansle CBA3U B IENTHIHBIX TOPMOHAX.
KoBasneHTHO cBsi3aHHBIE caxapa, HeOOXOAUMBIE AJIs1 OMOIOTHIeCKOH
AKTHBHOCTU HEKOTOPBIX NMENTUIHBIX TOPMOHOB. 3aBUCUMOCTb
Ononornaeckux 3 PeKToB FOPMOHA OT CTEHEHH OKKYIAIIHN PEenTopa.
Hanynune "u30bITKa" penenTopoB 10 CPABHEHHIO C (HU3MOIOTHIESCKUMHU
KOHLIEHTPalMsAMHU TOPMOHOB. Y CHJIEHHE TOPMOHAJILHOTO CHTHAJIa Ha CTaJAnu
BHYTPUKJIETOUHOM Tepe/laun curHaia. MisMenenue cponcTBa peLenTopos k
TOPMOHAM B pe3yJsbTaTe MoAudukanuil perentopHoii Mmonekynst. /Ilp/

J1.1J12.1
013223354
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4.10

5. CnocoObl I3MEHEHHST KOHLIEHTPAIMY PELENITOPOB B KIETKE, CBS3aHHBIE C
HEOOpaTHMO UHAKTUBAIMEH PEIeITOPHBIX MOJIEKYII. Perysius cpocTaa
MeMOpaHHBIX PELENTOPOB K FTOPMOHY BHYTPHKJIETOYHBIMU O€IKaMu Ha
npumepe G-6enkos. /IIp/

J1.1J12.1
01023354

411

6. MemOpanHsle perentopsl. TpancMeMOpaHHas nepejiaua CUrHazia.
JlaTepanbubie B3aumoseiicTBus. TpanccurHamu3anus. 4 OCHOBHBIX CTaIHH
BBIKJIFOUEHUS PELENTOPOB: NOCT-TPAHCIILIMOHHAS MOAUDUKALUS
IIUTOILIA3MATHYECKOr0 JOMEHA PELENTOPOB — JECCHCUTU3ALIUS; YXO
pereniTropa ¢ MeMOpaHsI — JayHPETYIANNS, pa3pyIIeHHE PELEeNTOPOB B
IpoTeacoMax WX JIM30COMax WU UX peluKkiau3anus. PazHoBunHOCTH
HOCT-TPaHCISIIHOHHBIX MOIN(HUKANHA, KOTOPEIM MTOABEPTaIOTCS PELENTOPHI B
nporuecce geceHcutusanuu. KapkacHsle 6eky, onocpeayomue
JAayHPETYISANNIO perenTopoB. OOpaTHMOCTH MIPOIECCOB TECEHCUTU3AINN U
JayHperyisiuu. [IpoJakTHH KaK UCKIIOYEHHE U3 paBUiIa CHUXKEHUS
YYBCTBHTEIFHOCTH KJICTOK K JIMTaHIY IIPH NPOJOIDKUTETHOM JAeHCTBHI
nuranza. CBs3b sBJIeHUH "H30bITKA" PELENTOPOB Ha HOBEPXHOCTU KIIETOK U
mporiecca JeceHCHTH3anuy. VIHTepHaI3aIys perenTopoB U e THIIBL:
KJIaTpUH-3aBUCUMBIH, KaBEOJIHUH -3aBUCUMBIH U
KJIaTPHH/KaBEOIHH-HEe3aBUCUMBIH SHTONNTO3. CUTHAIBHBIE SHIOCOMBI;
KapKacHble O€JIKU CUTHAJIbHBIE KacKaJbl, aKTUBUpYeMble Ha sHnocoMax. /Ilp/

J1.1J12.1
01023354

412

1. SIBnenue "u30bITKA" PELIENTOPOB HA TKAHSX, €r0 OHOJIOTHYCCKUI CMBICI.
3aBHCHMOCTB CKOPOCTH IIPOXOKACHUS TOPMOHAJIBHOTO CHTHAJIA OT KOHCTAaHTHI
JCCOIMAINY JINTaHAA U perentopa. ['opMOH- 4yBCTBUTEIBHBIC SJIEMEHTEHI,
JIMTaH/I-CBS3bIBAIOIINE IOMEHBI BHYTPUKIIETOUHBIX PEIIENTOPOB. Paszmudue
OTJIENBHBIX YYACTKOB rOpMOHa 10 QyHKIUAM. D((EKTOPHBIH y4acTOK TOpMOHA
aKTOH, aJJpeCHBIN yuacTok rantod. /Cp/

J1.1J12.1
32103233

4.13

2. 3aBUCUMOCTb OMOJIOTHYECKHUX 3 PEKTOB TOPMOHA OT CPOJICTBA FOPMOHA K
peLenTopy U OT KOHLIEHTpaluy penentopos. IIponeccs! peluKIn3anuyl U
Jierpajialiii peUenTopoB B IPOLECCE AayHPEryJIsLMU; COPTUPOBKA 3HI0COM
MEkKy STUMHU IpoueccaMu. [Iporeccsl COPTHPOBKYU U aIpECHOTO MEPEMEILECHUS
BE3MKYJI M 9HIOCOM B IMTOILIa3Me ¢ ydacTueM Manbix [ TO -a3 cemeiicTa Rab.
/Cp/

1,4

JI1.1J12.1
010323354

Pa3znen 5. O0mue NnpuHIMIILI BHYTPUKJIETOUHOI Mepeaun cHryaJja.

5.1

1. O0uras cxema peueniyu 1 BHyTPUKICTOYHOW CUTHAM3AMd MEMOpPaHHBIX
MeTabOTPOIHBIX PelenTopoB. MUIIEHH PELenTOPOB JIOKATH3YIOTCS Ha
MemOpane. ['TO-cBs3bIBaroLe OSIKH - TAWMEPHI U paCIIPESIUTEN CUTHAIA.
IToBepxHOCTHBIE peenTopsl, conpsbkeHHble ¢ G-6enkamu. [Tonsarue o
BTOPHUYHBIX TIOCPETHUKAX. YUacTHe BTOPUIHBIX IIOCPEIHUKOB B Iepeiadue u
amMInGHUKALUY PELeNTOpHOro curHana. /JIex/

JI1.1J12.1
0103023354

5.2

2. [lonsaTue 00 afanTepHbIX B3aUMOIEHCTBUSAX U MOAYJIBHBIX Oelkax, ux
obecneunBaromux. PazHooOpa3ue aganTepHbIX OENKOB U UX MOIYJIBHBIX
noMeHoB. [IpyHIMN KapkacHbIX B3auMmoaeicTBuil. docaTa3sl HEUTPAIU3YIOT
neiicTBue knHa3. OOIee npeacTaBieHne 00 OCHOBHBIX CTPATETHSIX,
WCIIOJIB3YEMBIX ISl PETYIIMU aKTUBHOCTH (epMeHTOB. [ToHsATHE O
MPOCTPAHCTBECHHO-BPEMECHHOM IATTCPHE BHYTPUKIICTOUYHBIX CUT'HAJIBHBIX
MOJIEKYJI IIPH Nepeiade TOPMOHAIBHOTO cHTrHaa. /JIex/

J1.1J12.1

5.3

1. OO1mee MOHATHE O KIFOYEBBIX KOMIIOHEHTAX 3TOTO MPOLECCa: PELENTOPHI,
HEMOCPEICTBEHHBIC MUIICHH PEIIENTOPOB, JIOKATH30BAaHHBIC HA
a3MaTyeckoi Mmemopane, G-0enku, BTOpUYIHbIE TOCPEIHUKH, aJlaliTepHbIE
OeJky, KapKacHbIe Oenku, KiHa3bl, Gocgaras3bl. Kackagnas oraHn3amus
CUrHaia upopMHUPOBAHNE CUTHANBHBIX ceTell. OOpaTHas perynsus nepeaadn
CHTHAJIA H TIPOIECCH BEIKITIOYEHHS PEIIENTOPOB — TECEHCUTH3AIMS H
nmaysperymsiuus. /Ilp/

JI1.1J12.1
01323354
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5.4

2. CrienuiaibHEIC OCITKOBBIE ITOCIICIOBATEIBHOCTH, JIOKATH3YIOIIHE CUIHAIBHBIC
Oenky Ha TIa3MaTHIeCKoi MeMOpane. MoIyIpHBIE JOMEHBI aTalTePHBIX
6e1K0B, CBsI3bIBatOLINE MeMOpaHHbIe (OoCcHOIUITUIBL.
I'uko3uindocdatnauanHO3UTONBHBIN siKopb (['DI), He0OX0AUMBIH IS
3asKOPUBAHMS PELEITOPOB Ha IIOBEPXHOCTHU KiIeToK. /IIp/

J1.1J12.1
01023354

5.5

3. [TpuHUMN neiicTBUS U JUHAMUKA JIMTaH-3aBUCUMOTO B3aUMOJICHCTBHS
peuenTopoB ¢ G-6enkamu. Komminekc MeMOpaHHbIX G-0eKoB.
CyObeqMHUYHBIH cocTaB U onucanue GyHKuuit cyobpenuann G-0enkoB.
PasHoob6paswe anbha-cyobearHHuIl, UX JejIeHre Ha OcHOBHEBIE rpymmsl (GS, Gi,
Gq, G12/13). Kimaccudukanus penentopos 110 IPEUMYIIECTBEHHOMY
COTIPSDKEHHMIO C OJTHOM U3 3TUX TpyI. MHOT0OOpa3ue CUTHABHBIX CETEH,
(hopmupyembix MeMOpanHbIMU G-Oenkamu. [IpuMeps! B3auMoeiicTBrit
CHTHAJIGHBIX ITyTeH, aKTUBHPYEMBIX pa3nuyHbMu G-Oenkamu. [IpeacraButenn
OCHOBHBIX ceMeiicTB Maibix [ TO-cBs3bIBaronux OenkoB cynepcemeiictsa Ras
(Ras, Rab, Rho, Arf, Ran, Miro), oTmigus ux CTpyKTYpbl U QYHKIHH B KIIETKE.
I'T®-a3ub1ii UK 1 peryisiuus pakropamu ooMeHa Hykieotunos (GEF, GAP,
GDI). Mp/

J1.1J12.1
01023354

5.6

4. YuacTye BTOPHUYHBIX [IOCPEAHUKOB B IIepesiaue U aMILTH(pUKaLUT
penenTopHoro curuana. Tpu ypoBHS yCUIJIEHUs CUTHAJIA: HA YPOBHE PEeLENTopa,
Ha ypoBHe G-0enka 1 Ha ypoBHE BTOpPUUHBIX ocpeaHuKoB. Knaccudukanus
BTOPHUYHBIX TIOCPETHUKOB: THAPOGIIbHBIE, THAPOGOOHBIE U Ta3bl. CHrHAT
IOCTYNAET B KIETKY KacKaIHbIM WM dcTadeTHbIM criocodamu. KackaHblii
MPUHLUI IIepeaady peryasTOpHOro CUrHana. Y cuwieHue curtana. /IIp/

J1.1J12.1
0103023354

5.7

5. Pa3HooOpasue ajantepHbIX OSIKOB M UX MOXYJIBHBIX JOMEHOB: IOMEHBI
y3HaBaHUS MOJU(DUITUPYIONIUX IPYII, KOHCEHCYCHBIX OETIKOBBIX
MoCIieIoBaTeNbHOCTEH, (HOCHONNIHIOB, MEKIOMEHHBIE B3aUMOIEHCTBYSL.
MHOXeCTBEHHOE TUPO3UHOBOE (pochopuanpoBanue Kak 00s3aTeNbHbIH
JJIEMEHT B IIepeiadye CUTHalIa OT THPO3UHKUHA3HBIX PEIenTOpoB. benkoBrie
(MOIynbHBIC) TOMEHBI, OTBEYAIOIINE 32 CBA3bIBAHIE HEMOCPEICTBEHHBIX
MUIIeHeH ¢ aKTHBUPOBaHHBIMHU PELIENITOPaME. AJanTepHbIe OeITKH,
COZiepIKalle JOMEHBI TOMOJIOTHH ¢ ¢-Src (SH2), B3aumMopeiicTBust ¢
TPOJMH-00TaTRIMHU TIOCTIenoBaTeNsHoCTAIME (SH3),
(dhochoruposuncessbiBatomye (PTB) u PH noMeHb miieKCTpUHOBOM
romonoruu. /IIp/

J1.1J12.1
01323354

5.8

6. KapkacHbie (ckaddonnoBbie) OSIKH U UX POJIb B YBEJIIMUCHUH

3G PEKTUBHOCTH B3aUMOJICHCTBHI KOMIIOHEHTOB CHTHATBHBIX MOIYJIEH, UX
JIOKaJIU3alluy BHYTPH KJIETKH, Iepeaipecalli CUrHaia U GOpMHUPOBaHUH
PETYIATOPHBIX IeTeb 00paTHO cBsa3u. [IpuMephl npeacraBuTenei KapkacHbIX
6enxoB. Kunasel ciryxaT ocHOBHBIMH HcnonHuTenamu. Gochopunuposanue
KaK OCHOBHOW MEXaHHM3M BHYTPHKJIETOYHOM Mepeiaud CUTHATIA.
IIporennkuHassl ¥ mporenHpocdarassl, TMIHIHbIE KHHA3BL U (ocdaTassl,
(hepMeHTHI ¢ TBOHHOM crieuduIHOCThI0. Knaccudukanus mpoTenHKUHA3 U
nporenHdpocdaTas Mo aMUHOKHCIOTHBIM OCTaTKaM MOIU(DUIIMKAIINY.
MexaHu3M AeHCTBUS CUTHAJBHBIX TPOTEHHKIHA3 Ha IIPHEMEPe MPOTOTUITHON
uAM®-3aBucumoii nporernknHasel (PKA). Jlomennas opranuszanus PKA.
YdacTkn MoIu(UKAIMY B aKTHBAIIMOHHOH MeTiIe KHHA3, PEryIIUPyeMbIX
dhochopunuposanuem. /Tp/

JI1.1J12.1
010323354

5.9

7. OcHoBHneble rpymmsl nporeundocdaras (PP1, PP2A, PP2B, P2C, PTP), ux
KpaTKas XapaKTepHCTHKa. Peryssinus akTHBHOCTH (ocdaras peryIsaTOpHBIMH
cyObequHUIIaMH. BHyTpHKIeTOUHBIE GeTKOBBIe HHTHOUTOPHI ocdaTas,
aKTHBUpYyeMble (ochoprimpoBaHueM, Ha ipuMepe 6enkoB CP117 u PHI-1,
PErynupyIomuX akTUBHOCTE MUO3UHOBOH (ocdaTassl. [Tepokcna Bogopona
KaK HOBBI BTOPUYHBIH TOCPETHUK U PETYJSITOP aKTHBHOCTH Ps/ia CUTHATIBHBIX
npoTenHkuHa3 u pocdaras. DocdoTupozundpochaTasbl KAk OCHOBHBIC MUILICHH
BHYTPHKJIETOYHOTO Mepokcuaa Bogopoaa. /Ilp/

JI1.1J12.1
01323354
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5.10

8. Ctpareruu, HanpaBJIeHHBIC Ha OBICTPOE N3MEHEHHE yCTbHOM aKTHBHOCTH
(hepMeHTOB (KOBaJIeHTHAs! MOAU(DUKAIHS, OCIOK-0EIKOBbIC B3aUMOICHCTBHS,
aJUIOCTepHYecKast PeryJIsUus U OrpPaHHYCHHBI POTE0IN3) H Ha KOCBEHHOE
U3MEHEHNE UX aKTHBHOCTH (M3MEHEHHE YPOBHS IKCIIPECCHU U M30(OPMHOTO
cocrapa 0eiKoB). J[eficTBHEe TOPMOHOB HAIIPaBJICHO Ha HEOOPATHMBIC PEaKIIH
MeTaboJIMYecKHX IIyTeid. OCHOBHBIE KOBAJICHTHEIC ITOCTTPAHCIIIIIHOHHBIC
Moxudukan GepMeHTOB, BBI3bIBAEMbIE JEHCTBHEM TOPMOHOB.
AJtocTepudeckas peryisinus Ha npuMmepe gppykroso-2,6-6ucdocdara u 2,3-
ouchocdoriuepara. OrpaHUUECHHBIN IPOTEOIN3 HA TPUMEPE
NHIIEBAPUTENIBHEIX (EPMEHTOB U (PaKTOPOB pocTa. VI3MeHeHHe ypoBHS
9KCIIPECCHHU WITH H30(OPMHOTO cocTaBa (pepMEHTOB Ha IIPHUMEPE CTEPOUTHBIX
TOPMOHOB U YOUKBUTHUH-3aBUCUMOI CHCTEMBI Aerpananuu oenkos. /T1p/

J1.1J12.1
01023354

5.11

9. IoHATHE O HPOCTPAHCTBEHHO-BPEMEHHOM MAaTTEPHE BHYTPUKIETOYHBIX
CHTHAJIBHBIX MOJIEKYJI TIPHU MIepeiade FOPMOHAIBHOTO curHaina. [Ipumepst
MEXaHH3MOB PETHCTPALMU KIETKON aMIUTUTYIHBIX XapaKTePUCTHK N3MEHEHHS
CHTHAIBHBIX MOJIEKYIL. [IpeoOpa3oBaHue 4acTOTHI KAIBIMEBBIX OCIMILIAIUMA 1
JUIATEIIBHOCTH OT/ENBHBIX MYJIbCOB KAJIBLHS B Pa3IHYHBIC KIIETOYHBIE OTBETHI.
Mp/

J1.1J12.1
0103023354

Paznen 6. CurHajibHbI€ CHCTEMbI KJIETKH.

6.1

1. ukna3ueie cucteMsl nepeadn curaana. CUrHaTbHBIE MEXaHU3MEI,
onocpenyembie HoHamu Ca2+. Kanbiuii-cBsizpiBatoniue joMeHbl. MAP-
KHHa3HbIe Kackaabl. MAP-kuHa3HbIe cUTHANIbHBIE KacKanbl. /JIex/

J1.1J12.1
301 32 33 54

6.2

1. Ilukna3Hble CUCTEMBI Iepeady CUrHala. Perynsius aaeHuIaTIUKIa3kl ok
neiictBuem Gs u Gi 6enkoB. TAM®-3aBrucuMast MPOTEMHKAUHA3A KaK
KJIaccu4ecKkast MUILIeHb 9Toro kackana. beiaxu EPAC kak anpTepHaTHBHAS
muteHb TAM®. Pasubie pynkuun PKA u EPAC B perynsiuu HarnpaBieHHOM
MUTPALUH JICHKOIIUTOB Y€pe3 IH0TEIIUABHBIN Oapbep KPOBEHOCHBIX COCYIOB.
CurHanbHBIE MEXaHH3MBI, ortocpeayeMble nonamu Ca2+. MHorooOpasue
KJICTOYHBIX OTBETOB, PETrYJIMPYEMbIX KaJIIIMEBOH CUrHaNM3anuen. Perynsanus
dhocdonunazsl C mox aeiictBueM OenkoB cemeiictBa Gg/11. Yyacrue
By-cyObenunui TpuMepHbIX G-0€NIKOB M alanTepPHBIX OEIKOB B aKTHBAIIUH
pasnnuHbIx u3ohopm docdonmnassl C. Posb
docharnnunmnoszuron-1,4,5-rpuchocdara (IP3) B mpoBeneHUN KaibUEeBOro
curHana. Yuacrue |P3 u muamrmunepona (JAI') B aktuBanuu
npoterHkuHasbl C. IP3 penentopsl ¥ puaHOIMHOBBIE PELCTITOPHI,
OTOCpeAyIoNIHe KaJbIUi-UHIYIHPOBAHHBII BEIOPOC KAJbLUs U CUTHAJLHBIC
MOJIEKYJIbI, peryaupyomue ero: HUKOTUHOBaAs KHCIOTa
anenuH-aunyKieotua-pocpar (NAADP) u nukmuueckas AJlD-pudo3a
(CADPR). xanbliyieBble KaHAIIBI IIa3MAaTHICCKOH MEMOPaHBI M MEXaHH3MBI HX
peryJsuu: MeMOpPaHHBII MOTSHIHAN, PELENTOPHAsT aKTUBALIS, BTOPUYHEIC
nocpenuuku. Kanbimii-cBsspiBatoniue gjomensl: C2 nomen u EF-pyka. /TIp/

J1.1J12.1
0103023354
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6.3

2. Crpykrypa u opranusarusi MAP-kuHa3HbIX cHrHaNBHBIX Moayneit (Erk1/2,
p38, INK, Erk3 u Erk5/7 xackamasr). Tpu KHHa3HBIX YPOBHS C BHICOKOM
CENIeKTUBHOCTBIO MEPEIauil U YMHOKEHHUEM CHTHANA, 00eCIIeYMBaEMbIX
JIBOWHOM CcrIelU(UIHOCTBIO KHHA3 BTOPOTO YPOBHS. DBOJOIIMOHHBIN
KOHCepBaTu3M MAP-K1Ha3HBIX KackaoB. Mexanusm akruBanuu Raf moy
neficTBueM Ras kak mpuMep CXOAMMOCTH CUTHATBHBIX MyTel. Pob
0e0K-0eIKOBOTO U )EPMEHTATUBHOTO MEXaHU3Ma B CHATHH
aBronHrnoupoBanus Raf-kuHasel. P13-kunassblii kacka. P13-kuHa3HbIit
CUTHAJBHBIN KacKaJl Kak OCHOBHOH PErysTop KISTOYHOTO [IUKJIA, BEDKUBAHUS
M pOCTa, Mpoudepaliu 1 MATPaLUK KICTOK. MeXaHH3M aKTHBAIUU
P13-k1Ha3bI ¢ ydacTHEM THPO3WHKUHA3HOTO penentopa u Ras.
MHoxecTBeHHOCTh H30(¢0opM Pl3-knHa3, ux cyObeMHUYHAS OpraHu3alus u
POJIb KaK PEryJIATOPHBIX, TaK U KATATUTHIECKUX CyOheTNHHI] B
petienTop-3aBucuMoit akTuBaluu. Pl13-krHa3a kak mpuMep CXOIUMOCTH
CUTHAJBHBIX KaCKaJIOB OT THPO3UHKHHA3HBIX U G-0€IKOBBIX MEMOPAHHBIX
petieniropoB. CTyNeHYaThIi MEXaHU3M aKTHBAIMU MPOTeHHKHHAa3bl B/AKL —
oCHOBHO# MuiieHH P13-kuHa3Horo kackana. ®@ocdonumnua-3aBUCUMbIC KHHA3BI
1 u 2 (PDK1 u PDK2). TTepeanpecanus curnana k komruiekcy 10rC2. Ponp
curHayibHBIX KoMmiuiekcoB TOrC1 u TorC2 B perynsunu Metabosu3ma,
MUTpAIMHU U TPOoUdepanin KieToK. [[ATOKMHOBBIN KacKal ¢ y4yacTHeM
JAK/STAT 6GenkoB. PerenTopsl, acCOIMAPYEMBIE C TPOTENHKUHA3AMH, 1 HE
obJagaronye cBoeH (pepMEHTaTHBHONW aKTHBHOCTBIO. DPUTPOIIOITHHOBBIH
penenTop Kak THIHYHBINA PEJCTABUTENb 9TOM IPYIIIB, aKTUBHPYIOIIHIA
TPaAHCKPHUIIIHIO TEHOB C y4acTHeM CUTHanbHOTro Kackana JAK-STAT.

Mp/

J1.1J12.1
01023354

6.4

3. Benku, BeIKauuBaromie Kaabliui ux murormiazmel: Ca2+ AT®daza
IIa3MaTHIeckoit MeMOpansl, kanpimeBass ATdaza capko(3H10)
IU1a3MaTHYECKOT0 PETUKYIyMa, HAaTPUH-KaIbIIUEeBblil OOMEHHUK U
MUTOXOHJIpHANbHBINA yHUTIOpTEp. [laToreHHoe AelicTBHE XOIEPHOTO 1
KOKJIFOLITHOTO TOKCHHOB, BBI3BIBAIOIINX HEKOHTPOJIMPYEMOE TOBBILICHUE
BHYTpHKIIETOUHOTO TAM®. /TIp/

JI1.1J12.1
010323354

6.5

4. Ponb xapkacubix 6enkos (KSR, MP1) B npocTpaHCTBEHHOH OpraHu3anuu
MAP-kuHa3HBIX KackanoB. [IpuMep yuacTust KapkacHbIX OekoB Stebp u
Pbs2p/Shol B nepeanpecaunu curxHaza BHyTprH MAP- KMHA3HBIX KaCKaaoB y
npoxokedt. JlomeHHas opraHu3anus 1 MmexaHu3M neicTus SAuyc-kunas (JAK)
CUTHAJBbHBIX aKTUBaTOpoB TpaHckpuniyu (STAT-6enkoB). Pons numepHbIX
B3aMMO/ICHCTBUII B 3TOI BeTBU nepeayn curuana. /I1p/

JI1.1J12.1
010323354

Paznen 7. Unas koHTaKTHasi padoTa

7.1

WupuBuayanbHble  KOHCYJBTAIMHU, TEKYIUH KOHTpOb /VIKP/

6,9

JI1.1J12.1
023354

7.2

WunuBrayadbHble KOHCYJIBTAIWH, TEKyIIHHA KOHTpos /KP/

12,6

J1.1J12.1
2102

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

Texymias aTTecTalus: YCTHBIN OIPOC, MUCbMEHHBINH OIIpoC.

HpOMC)KyTO‘IHaSI aTTeCTalyA: 3a4€T B BUAC TCCTUPOBAHUSA, DK3aME€H B BUJC YCTHOI'O OIIpOCa.

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUAA U HHbIC MaTePpHUaJIbl 1A TeKyl.[Ieﬁ aTreCcralumu

[Ipumepbl BOnpocoB Uit YCTHOTO WM MUCbMEHHOTO OIpoca:
1. IIpuHIMIBI ¥ THOBI KIaccU(UKAMU TpaHCMeMOpaHHOTO TpaHcnopTa. OCHOBHBIE KIaCcChl MEMOPaHHBIX TPAHCIIOPTHBIX OSTKOB.
2. BHyTpUKIIETOUHBIN BE3UKYIISIPHBIN TPAHCHIOPT. DK30IUTO3 JIU30COM. TPaHCIIOPT B KIETKY U3 IJIa3MaTHYECKOH MeMOpaHBI.

3. DupounTo3. PenentoponocpenoBanublil SHAOIINTO3. Perymmpyemslii 5K301HUTO3.
4. ®arouuros3. @arouuTHpyrouiie kieTkd. [InHonuTo3. IIMHONNUTO3HBIE MY3bIPEKU U3 OKAHMIICHHBIX SIMOK I1JIa3MaTHYECKOM

© ®I'bOY BO «Henl'V»
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MeMOpaHsI.

5. O01ast XxapakTepUCTHKA HOHHBIX KaHAIIOB. MOH-celeKTUBHOCTh. OTKPBITOE U 3aKPBITOE COCTOSHUS. [IpUHIIMITBI MOJICKYJISIPHOI
OpraHM3alliy pa3inyHbIX HOHHBIX KaHaoB (Na, Ca++, cemeiictBo Kv-kananoB, Kca). loHHBIE KaHANBI U QJICKTPHYECKUE CBONCTBA
MeMOpaH.

6. Opranu3aiys BHyTPUKICTOYHBIX CUTHANBHBIX cucTeM. [IpoBe/IcHre CUrHaNIa BHYTPH KIIETKH Ha OCHOBE (PepPMEHTAaTUBHBIX PEaKIHi
1 0enoK-0eJIKOBBIX B3aUMO/IeHcTBUIl. BTOpHUHBIE TOCPETHUKH U MX MPEJICTABUTENN. AaNTepHbIE B3aUMOICHCTBUS U OEIIKH.
CursasbHble LENH U "CXOJUMOCTb'" CUTHAJIBHBIX KaCKaJl0OB.

7. ©yukimu ['TO-cBs3pIBaronux 0emkoB u ux kaccupukamms. Perymsmnus I'Td-a3noro mukia G-6e1KoB U (HakTOPHI PeryIsu
00MeHa I'yaHWJIOBBIX HYKIICOTHI0B. TpumepHbie G-0enku. PaznooOpasue o, B u Y cyObeqUHNUL, UX KIacCUBHUKAINS TI0 THIIAM
CHUTHAJbHBIX MEXaHU3MOB, 3P ()EKTOPOB 1 KIIETOYHBIX 0TBETOB. MoHOMepHBIe G-0eiku U cynepceMeiicTBo Ras-6enkoB. IlepekpecTHas
CUTHAJIH3aIMs MKy ManbiMu GOenkamu.

8. ITocnenoBarenbHoe HOCHOPUINPOBAHNE KaK OCHOBHOM crocod kackaaHoH nepeaadyn curaana. KinodeBble 31eMeHTs! OeIKoBOM
CTPYKTYpHI MPOTENHKWHA3 Ha mpuMepe TAM®D-3aBucuMoit mpoTeMHKIHA3HI. MeXaHI3M aKTHUBAINY U y3HaBaHU cyOcTpara.
KonpopmanoHHble U3MEHEHU S, IPOUCXOISIINE IIPU CBA3bIBAHUU CYOCTPaTOB U B Ipoliecce Karanu3a. CTpyKTypHOE CXOJCTBO
Pa3IIMYHBIX MPOTEHHKNHA3.

9. KapkacHas opranusanus CUrHaJIbHBIX KackagoB. KapkacHele (ckaddonnoBblie) OeIKH, IPUHIMI UX ASHCTBUS U IPEACTABUTEIH.
Ponp B KOMIapTMEHTAIM3aIMH CUTHAIBHBIX MOJIEKYJI, PETYJISIHU TPOBEICHNUS CUTHAIA H TIEPEKIIOYSHUH KIIETOYHBIX OTBETOB.

10. MeauaTop-3aBUCHMBbIE HOHHbIE KaHANb] - MUIIIEHU [ICUXOTPOIHBIX JekapcTB. Pons K+-kaHanoB B 06paboTke undopmaru
HeiipoHoM. JloJiroBpeMeHHas MOTSHITHALIUS B THITIIOKaMITe MiieKonuTaromux, poib Ca2+ u NMDA perentopos.

11. Opranuzanusi BHyTPHKJIETOYHBIX CUTHAJBHBIX CUCTEM. [IpoBe/ieHre CUrHaa BHYTPU KJIETKU Ha OCHOBE ()epMEHTATHBHBIX
peakiuii U 6e0K-0eTKOBBIX B3aMMO/ICHCTBHI. BTOpUYHBIC MOCPEAHUKH U UX MPEJICTABUTENN. ATAaNITEPHbIC B3aUMO/ICHCTBHUS U OCITKH.
CurHasbHbIe IENH U "CXOMMOCTB" CUTHAJIBHBIX KaCKaJI0B.

12. ®ynkiun [ TO-cBs3piBaronux 0enkoB U ux kinaccudpukanwys. Perynsius ['Td-a3zHoro 1ukia G-6e1KoB U PakTOpbl PEryIISIuU
oOMeHa I'yaHHWJIOBBIX HYKjIeoTu0B. Tpumepnsle G-6enxu. PaznooOpasue a, B 1 Y cyObeAUHMUI, UX KJIaCCU(DUKAIMA 10 TUIIAM
CUTHAJIbHBIX MEXaHU3MOB, 3()(heKTOPOB U KIIETOYHBIX 0TBeTOB. MoHOMepHbIe G-0eiKH U cynepcemenicTBo Ras-6enkoB. [TepekpecTHas
CUTHAJIM3aIMs MeX Iy ManbiMu GOenkamu.

13. TTocnemoBarenbHOE GochOopUIMpPOBaHUE KaK OCHOBHO# crloco0 KackaHOM mepenauu curaaia. KimodyeBbie 31eMeHThl OeTKOBOM
CTPYKTYphl IPOTEUHKHHA3 HA TpuMepe HAM®-3aBucHMOi NPOTEUHKUHA3BL. MeXaHU3M aKTUBAIUU U y3HaBaHUs CyOcTpara.
KonhopmanoHHble U3MEHEHHU S, POUCXOSIINE ITPU CBA3bIBAHUN CYOCTPATOB | B Mpoiiecce karanu3a. CTPYKTYpHOE CXOJICTBO
Pas3InIHBbIX MPOTECUHKHWHA3.

14. KapkacHast opraHu3alys CHTHaJIBHBIX KackanoB. KapkacHble (ckadGoinaoBbie) OCIKH, IPUHINAI UX ASHCTBHS U IPEACTABUTEIH.
Pons B KOMITApTMEHTAJIU3allui CUTHAJIBHBIX MOJICKYJI, PETYJISIHUU TPOBEACHU CUTHaJIa U IEPEKIIOYCHNUN KJIICTOYHBIX OTBETOB.

15. JIuranap! ¥ pelenTopsl, arOHUCTHI M aHTAarOHUCTHL. CPOACTBO aroHMCTa K petentopy. CrenupuaHoCTh B3aUMOIeHC TBUI
peLenTop-Iurasj u nepekpectTHoe y3Hasanue. CTpyKTypa, CBOMCTBa U KiacCcH(UKaus KISTOUHbBIX penentopoB. [IoBepXHOCTHBIE U
BHYTPHUKJIETOYHbIE, HOHOTPOITHBIE U METa0OTPOIHEIE perenTopbl. OCHOBHBIE THITHI U TOJATUITEI MEMOPAHHBIX PEIENTOPOB,
0COOEHHOCTH HX CTPYKTYPHI.

16. XapakTepucTHKa BHYTPUKIETOYHBIX SAEPHBIX U IUTOIUIA3MATHYECKUX PEeLEeNnTOpoB. [JoMeHHast opranu3aus 1 NpUHIHUIIBI
(YHKIMOHUPOBAHMS SIAEPHBIX peenTopoB. KoakTHBaTOPEI M KOPETIPECCOPHI, MEXaHNW3M aKTHBALMX TpaHCKpUIIiH. OpdaHoBBIE
peLenTopsl.

17. OcHOBHBIC CUTHAJIbHBIE MOIYITH (KaCKaIbl) I CHTHAJIBHBIE CETH, (HPOPMHUpPYEMBIE C YUacTHEM pa3indIHbIX penenTtopos u G, Gi, Gq
n G12/13-6enkoB. Perymupyembie KiIeTo4HbIe peakiinu. OpraHu3anus BHyTPUKIETOUHBIX KACKAIOB C YYaCTHEM aJICHUIATIIHKIIA3bI 1
docponunaser C.

18. PCFyJ'IHI_II/IH JJMTCIIBHOCTH aKTUBALIMU CUTHAJIBHBIX KaCKaJlOB U II€peaapecaliuu CUuruaja. CurHaabHBIE CETH U O6paTHbIe CBs3U.
BHyTrpukierounsie Kackaasl ¢ yuaactieM Pl3-kunassl, Gpochonnosutunos u mansix G-6enkos (Ras, Rho). Pons P13- kunaszsr n
¢docaraz PTEN u SHIP B perynsauun oomena gpocdarnaunrnosuronpocdatoB, xeMoTakcuca U nmponuepaniy KIeToK.

6.3. TunoBnie KOHTPOJBbHbIC BOIIPOCHI U 3aJaHUA NJIsA l'lpOMe)KyTO'-IHOﬁ arrecranuu

[pumep Tecta aust 3aueTa:

1. IIpu aKTHBHOM TPaHCHOPTE YHEPIUs HEOOXOAUMA IS
a. CBsI3bIBaHHS TIEPEHOCHMBIX BEIECTB

6. Onuromepuzanuu GpepMeHTOB

B. OcBOOOXA€HUS IIEPEHOCUMBIX BELIECTB

r. U3menenus ahGUHHOCTH 1ICHTPA CBSI3bIBAHHS

© ®I'bOY BO «Henl'V»
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2. AT®-a3p1 ABC-Tuma oTBe4aroT 3a:

a. [ToxnepxkanreM MEeMOpPaHHOI aCUMMETPUHU

6. Cunre3 ATO

B. [lepenoc nonon

I. Y4acTue BO BTOPUYHO-aKTHBHOM TPAaHCIOPTE

3. Uro Takoe pelUpKYJIAIUs PELENTOPOB B PE3yIbTaTe 3HAOLUTO3a?

a. OTo Jmerpanamys perenTopoB

6. DTO MHAKTUBALYS PELENITOPOB

B. DTO BO3BpAIlICHHE PELENTOPOB B UCXOJHYIO 00JIaCTh MEMOpaHbI

I. OTO TPaHCHOPT PELIENTOPOB B APYI'yI0 MEMOPAHHYIO 001aCTh KIETKH

4. Tporecc 3aMbIKaHus (arocOMbI OCYIIECTBIISETCS C Y9aCTHEM:

a. [Iporenn xkunaspr C

6. [IpoTenH kuHA3BI A

B. ®ocdonunass

r. ®ochHONHO3UTOIKHHA3I

5. Metabonuueckuil U sHEpreTH4eCKUi MEXXKIETOYHbIE OOMEHBI PeaTu3yIOTCs B:

a. [Tomynemocomax

6. AIIre3UOHHBIX KOHTaKTax

B. POKaIBHBIX KOHTAKTax

r. IlleneBbIX KOHTaKTax

[IpaBunbHeni otBeT: 1. 6; 2. B; 3. B; 4. a; 5. T.

ITpumepsl BOIIPOCOB IS HK3aMEHa:

1. TpaHCMeMOpaHHBIE PELENTOPHI: KiIaccH(pUKaIus, XapakTeprcTHKa, (yHKIHOHATIBHBIE OCOOSHHOCTH.

a) IPUHIUIBI KIacCU(HUKALIMY OBEPXHOCTHBIX PELIEITOPOB.

0) OyHKIIMOHANEHOE pa3elieHue Ha HOHOTPOIHEIE H MeTabOTPOITHBIE PELENTOPEL.

B) CTPYKTYPHO-(GYHKIMOHAIBHOE Pa3/ieJIeHIe Ha OCHOBHBIE TUIIbI: HOHHbIE KaHAJIbl; CEMUIOMEHHBIE PELIEIITOPBI, CONPSHKEHHBIE C
TpuMepHbIMU G-0OenkaMu; 0THOZOMEHHBIE pelleNTOPHBIE THPO3HHOBEIE KMHA3BI H CXOXKHE C HUMH PELETITOPHL; PELEeNTOPHI C
BHYTpPEHHEH (h)epMEHTATUBHON aKTUBHOCTBIO.

T') HaJIM4ue MeTabOTPOIHBIX M HOHOTPOITHBIX PELENITOPOB BHYTPH OJHOTO THIIA HA MTPHMePe HUKOTHHOBBIX U MYCKapHHOBBIX
PELEeNnTOPOB K aleTHIXOJIMHY U IIyPUHIPTUIECKUX PELENITOPOB.

2. I'TO-cra3piBaronue Oenku: cTpoeHne, HyHKINHY, BUIBL. B3anMmopeiicTBrie penenTopoB ¢ TpuMepHbiME G-Genmkamu.
a) IOBEPXHOCTHBIE PELEITOPHI, CONPSDKCHHBIE ¢ TPUMEPHBIMU G-Oenkamu.

0) IPHUHIMI JEHCTBUS M ANHAMUKA JINTAH-3aBUCHMOTO B3aNMOJICHCTBHS PELENITOPOB ¢ TPUMEPHBIMU G-Oeskamu

B) CyObeIMHUYHBIN COCTaB U onucaHue GyHKuuil cyobeuHuI TpuMepHbIx G-0enkos

r) pasHooOpasue anb(pa-CyObeIUHNUII, X JeJeHne Ha 0oCHOBHBIe Tpymmsl (GS, Gi, Gg, G12/13).

6.4. Kputepun oneHuBaHus

KpI/ITCpI/IeM yCHE€IIHOCTHU OCBOCHU A yqe61-10ro MaTepuralia ABJIACTCA OKCIIEPTHAsI OLICHKA MpEerogaBaTeisd, yIUThIBarouas peryjiapHOCTb
MOCELIEHNs JIEKIHOHHBIX U CEMUHAPCKUX 3aHATUH, 3HAHUH TEOPETUUECKOr0 pa3zena IporpaMMbl 10 JUCHUIUIMHE (B TOM 4YHCIE
MaTepuala CaMOCTOSTENbHOM paboThl), KOTOPHIE OLEHUBAIOTCS YCTHBIM OIIPOCOM II0 BONIPOCAM JUCLMIUIMHEI ¥ IO KaYECTBY PELICHHS
TecToB. KauecTBo ycBOEGHUs 3HaHUI 10 TUCHUIIMHE OLIEHUBAETCS HA DK3aMEHE.

O1eHKa yCTHOTO OTBETa 00Y4alOUIerocs Ha 3aHATHH:

OLeHKa «OTIMYHO» CTABUTCA, €ClU 00ydaromuiics okas3ai rirybokoe 3HaHHE BOIIPOCa; OJIHO, apr'yMEHTHPOBAHO, [10CIEI0BATEILHO
OTBETHJI IO Y4eOHOMY MaTepuay.

Ol1eHKa «XOPOILOY» CTaBUTCS, ECIH 00yYarOLIMHCS I0KAa3aJl 3HaHHE BOIIPOCa, HO JOIIYCKAET Psili HETOUHOCTEH; MONHO,
apryMEHTHPOBAHO, TOCIEA0BATEIILHO OTBETHII IO YUeOHOMY MaTepHaiy.

Ol1eHKa «yIOBIETBOPUTEIBHO» CTABUTCS, €CIIU 00yJaroIuiics MoKa3aa 3HaHUE BOIIPOCA, HO AOIYCKAeT MHOKECTBO HETOUHOCTEH;
uMeeT IpoOIIeMbl ¢ IOJTHOTOM, apryMeHTalyell, I0CIeJ0BaTeNbHOCTBIO U3JI0XKEHHsI Y4eOHOro MaTepuaa.

O1eHKa «HEYIOBIETBOPUTEIBHOY» CTABUTCS, €CJIM 00YUJaIONIMICS He 3HAaeT MaTeprall BOIIPOca WM NMEeT IOBEPXHOCTHbIE 3HAHUS U HE
MOXET [I0JIHO, apI'yMEHTHPOBAHO, II0CIEI0BATENbHO OTBETUTH 110 y4eOHOMY MaTepuaiy.

IMpoMexxyTodHas aTTecTalys IPOBOANUTCS IO OKOHYAHHUIO 5 cemecTpa B popMe 3aueTa, 10 OKOHUAHUIO 6 ceMecTpa - B opme
sk3aMeHa. Ha 3auere oOydaromuiics pemaer 85 TECTOBBIX BOIPOCOB 3aKpBITOro THia. Ha kaaplii BOIPOC MpeanaaraeTcs HeCKOIbKO
BapUaHTOB OTBETA, IPaBUJIbHBIN TOJIBKO OJUH BapuaHT. [IpogomkurensHocTh — 60 MUHYT.

Kpurepuu oneHky recra:

- OLICHKA «OTJIMYHO» BBICTABNACTCS CTYACHTY, €CIIM 3a/laHre BBINOIHEHO Ha 91-100% (BBICOKMI ypOBEHb OCBOECHHS IIPOBEPSAEMBIX
KOMITETSHIINHN);

- OLICHKA «XOPOIIO» BHICTABISETCS CTYACHTY, €CJIU 3a7aHue BhIIONHEHO Ha 81-90% (cpenHuil ypoBEHb OCBOEHHUS IPOBEPSIEMBIX
KOMITETSHIIHH);

- OIICHKA «YyJIOBJICTBOPUTEIILHOY» BBICTABIISCTCS CTYACHTY, €CJIM 3a7iaHue BbInosiHeHo Ha 70-80% (06a30BbIil ypOBEHb OCBOCHHUS
IPOBEPAEMbIX KOMIIETECHIIUI);
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- OLICHKA «HEYIOBJIETBOPUTEIBHOY» BBICTABIISIETCS CTYJICHTY, €CIIH 3aJJaHHs BBIIIOJHEHO MeHee 4eM Ha 70% (HeocTaTO4YHbIA YpOBEHb
OCBOEHUS IPOBEPSIEMBIX KOMIETEHIINHN).

BrIcokuii ypoBeHb, cpeiHH ypOBEHb, 0a30BbI YPOBEHb — «3aYTEHO»; HEJAOCTATOYHBIH YPOBEHb — «HE3UATCHOM.

DK3aMeH MPOBOJMUTCS B BHIE YCTHOTO COOECETOBAHUS IO BOIPOCAM TUCIUIIIIHHEL.

O1neHKa yCTHOTO OTBETA CTY/IEHTa Ha SK3aMeHe:

O1eHKa «OTJIMYHO» BBICTABJISIETCS CTY/ICHTY, €CIIM OH BJaJIeeT NOHATHHHBIM armapaToM, IEMOHCTPUPYET IITyOHUHY U MOJTHOE
OBJIaJICHUE COZIEpKAHIEM ydeOHOTO MaTepHraia, B KOTOPOM JIETKO OPHEHTUPYETCs; Jall MOJTHBIH OTBET U MOKa3all ITyOOKHe 3HAHUS 110
KaX/IOMY U3 BOIIPOCOB.

O1eHKa «XOPOILO» BEICTABISIETCS CTYACHTY, 32 YMEHHE IPaMOTHO M3JIaraTb MaTepHai, HO IIPU 9TOM coJepkaHue U popMa OTBETa
MOTYT UMETh OT/IeJIbHbIE HETOYHOCTH;

Or1eHKa «yIOBIETBOPHTEIHHOY» BEICTABISIETCS, €CIIM CTYACHT OOHAPY)XMBAECT 3HAHUS U TIOHUMaHHE OCHOBHBIX MOJIOKEHUH y4eOHOTo
Marepuaa, Ho U3JlaraeT ero HeIroJIHO, HEMOC/IeA0BaTeIbHO, IOMYCKaeT HETOUHOCTH B ONIPEICICHUHU IOHATUH, HE YMEeT A0Ka3aTeIbHO
00OCHOBBIBATH CBOU CYKICHHS;

OneHKa «HEYyJOBJIETBOPUTEIILHOY BBICTABIISIETCS, €CIH CTYACHT UMEET Pa3pO3HEHHbIE, 0ECCUCTEMHBIE 3HAHU, HE YMEET BBLACIATh
[JIaBHOE M BTOPOCTETICHHOE, IOIYCKAaeT OIIMOKH B ONPEeICHUH MOHITHH, HCKAKAET UX CMBICIL.

7. YHEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHOUIIJIMHbBI (MOAY JIST)

7.1. PexoMmenayemas Jutepatypa

7.1.1. OcHoBHas JUTepaTypa

ABTODEI, COCTaBUTEIHN 3ariaBue WznarensctBO, TOn| Pecypce
JI1.1 |Ky3emenko /1. U., WuterpatuBHas ouoxumus. Peryssinus Merabonmsma: kype nekuuii  [Tomck : CuoI' MY, 9BC
Kimumentrera T. K. (https://e.lanbook.com/book/105905) 2017

7.1.2. lonoJIHUTeIbHAS JIUTEPaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue W3narensctBo, ron| Pecypce
J12.1 [CemenoBud A. A., HopwmanbHas ¢pusnonorus: yueOHUK Munck : Hosoe OBC

Tleperepses B. A., (https://e.lanbook.com/book/149290) 3Hanue, 2020

Ky6apxo A. 1.,

Ky3nenos B. U.

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTH ""UHTepHeT"

D1 |Hayunas snexkrponHas oubnmoreka eLIBRARY.RU»y - paznen «KypHasbl OTKPBITOTO JOCTYIa
(https://elibrary.ru/projects/subscription/rus_titles_free.asp) sa 01.10.2018 r. comepxut 60siee 6000 HayIHBIX KYPHATIOB
http://www.elibrary.ru http://www.elibrary.ru

32 |Hayunas snextpoHHast Oubnnorexa. MoHorpaduu, u3ganHbie B u3aarenberse Poceuiickoit Akagemun EcrecTBo3HaHuS
TIOJTHOTEKCTOBBIN pecypc HaydHbIX 1 yueOHbIx u3nanuii PAE https://www.monographies.ru/ https://www.monographies.ru/

33 |Poccwuiickuii poHm pyHIaMeHTaIbHBIX ucchaenoBanuii (PODN) - odpurmanpublii caiit http://www.rfbr.ru/rffi/ru
http://www.rfbr.ru/rffi/ru

D4 |KHUTH 10 MeIUITMHE Ha aHTIIMHCKOM sA3BIKe B CBOOOIHOM noctyre «Free Books for Doctorsy»
http://www.freebooks4doctors.com/ http://www.freebooks4doctors.com/

7.3 llepeyenb nMHGPOPMAITMOHHBIX TEXHOJOTHIA

7.3.1 IIporpammHoe oGecneyeHue

MS Office365

Adobe Reader

LMS Moodle

7.3.2 TIpodeccuonaiibHbIe 6a3b1 JAHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

Hayunast snexrponnas 6ubnuoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayuHas s5eKTpoHHas
6ubnnoTeka : caitt. — Mockga, 2000 — . — URL: https://elibrary.ru. — Pexxum moctymna: mist 3aperucTpup. nojp3opateneif. — Tekcr :
3JIEKTPOHHBIN.

HanwnonanbHas snektponnas 6ubmmoreka (HIB) (https://rusneb.ru/) HarmonansHast anekrpornas 6ubmnoreka (HOB) :
00beIMHCHHBIN IIEKTPOHHBIN KaTaaor (GOHI0B poccuiickux oubnuotek : caiit. — URL: http://u36.pd. — Pexxum gocryna: u3s
YUTANbHBIX 3a510B OnOmroTeku Yenl'V. — TeKCT : 2IeKTPOHHBII.
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Web of Science (https://apps.webofknowledge.com) Web of Science : mynsruaucuuniinaaptas pedepariupras 6a3a JaHHBIX /
kommanust Thomson Reuters. — Peskum goctyma: 1jist 3aperucTpup. nons3osatereii Yenl'Y. — TeKCT : 2IeKTPOHHBIA.

Scopus (https://www.scopus.com) Scopus : pedepatrBHas 6a3a manusix / Elsevier BV. — URL: http://www.scopus.com/. — 5I3. anri. —
Pexxum noctyna: s 3apeructpup. noas3zonateneil Yenl'Y. — TekeT : 3eKTpOHHBIN.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHEYEHHME JUCITUIIJIMHBI (MOIY JI51)

JlekuMOHHEIE 3aHATHS POBOJSITCS B JIEKLIMOHHBIX ayIUTOPHSIX. {1 IpOBeIeHNs 3aHATHH JEKIMOHHOTO THIIA IIPeIararoTcsi HA0OpHI
JIEMOHCTPALMOHHOT0 000pyn0oBaHus (HOYTOYK, POEKTOP, 3KpaH, KOJIOHKH) U Y4eOHO-HAIAHBIX TOCOOMH (Tpe3eHTaluy 10 BCEM
paszzaenaM AUCLUIIIMHEL).

ILH?{ MpOBCACHUA 3aHATUI CEMUHApPCKOI'o THUIIa B YHUBCPCUTETEC ayTUTOPUSA 060py£[0BaHa MyHLTHMeﬂHﬁHLIM KOMIIUIEKCOM U 3KpaHOM
I JIEMOHCTpAu CHaﬁHOBLIX Hpe3€HTaHI/Iﬁ 1 BUACOMATCPHUAIIOB.

IMomemenus At caMOCTOATENbHON pabOThl OCHAIICHBI KOMIIbIOTEPHOI TEXHUKON ¢ BO3MOXHOCTBIO IOJIKIIIOUEHHUS K CETU
«HTEepHEeT» U 00ecTIeueHneM JOCTYIA B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA, KyIa KasKIbIi
00y4aroIuiicst B TeYEHUE BCEro Nepuojia 00yueHus o0ecrieueH HHAUBUAYaIbHBIM HEOIPAHHYEHHBIM JOCTYIIOM.

9. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIIUXCA 11O OCBOEHHIO INCIHUIIJIMHBI (MOY JIS)

VYcnemHoe 0CBOSHIE UCIUILIMHEI IPEIIoIaracT akTHBHYIO pabOTy CTyeHTa Ha BCEX 3aHATHAX ayIUTOPHON (GOPMBI (JIEKINH,
[IPAaKTUIECKUE 3aHATH), BBIIOJTHEHUE KOHTPOJILHBIX MEPOIPUSITUI, TIIAHOMEPHYIO CaMOCTOSATEIbHYIO padoTy.

IMocemenne TEKIIMOHHBIX 3aHATHI 1 KOHCIIEKTHPOBaHHUE JICKIHOHHOTO MaTepraa sBIIeTCsl HeOOXOINMBIM, HO HEJJOCTATOYHBIM
YCJIOBHEM JIJIS YCIICITHOTO YCBOSHUS TUCHUIIMHBL. CTYAEHTY HEOOX0AUMO CUCTEMaTHIECKU PaboTaTh ¢ PEKOMEHI0BAHHOM
JUTEPaTypOHf, TOMOIHSASA KOHCIIEKT JICKIIUH HEOOXOJIMBIMHI MOSCHEHUSIME, yTOYHEHHAMHU U TEPMUHAMH T10 H3yJaeMOoH TeMe.

JIJ1s Ka4eCTBEHHOI0 YCBOEHHUS IaHHON TUCHUIIMHBI HEOOXOAUMO IOCEIaTh CEMHUHAPCKHE 3aHATH, U3y4aTh BOIIPOCH TEM
CaMOCTOATENbHON MOATOTOBKH. [IpaKTideckue 3aHATHSA TpeOyIOT MpeIBapUTEIBHON TEOPETHIECKOI TOATOTOBKH IO
COOTBETCTBYIOIICH TeMe: M3y4YeHUs YUeOHOM U IOTIOJIHUTEIBHOM JIUTEPATYPHI.

B xone n3y4eHus AUCUUILIMHBI IPUMEHAETCS TaKOW BUJ] TEOPETUYECKOTO 3aHATUS KaK CaMOCTOsATENbHast paboTa cTyaeHToB. Poib
TpeToaBaTelst IPH 3TOM 3aKITF0YaeTCs B OPTaHN3aMIH CaMOCTOSTEIIBHOM PaboTHI CTYICHTOB, B 00yICHNH X METOAaM
CaMOCTOSTEIBHOIO U3YUEHUs BOIIPOCOB TEOPUH. DTa OpPraHU3aLMs 3aK/II04aeTCsl B ONPEACICHUN 3aJaHus], CPOKOB UCTIOIHEHHUS,
OCYIIECTBICHHN KOHTPOJIS 1 OIICHKE Pe3yIbTaTOB H3y4eHNs yIeOHOTO MaTepHaa.

OCHOBHBIMH BUJIaMH CaMOCTOSITEJILHOM PaOOThI ABIAIOTCA: paboTa ¢ MeYaTHBIMU HCTOYHUKAMU MHGOPMAIUHU (KOHCIIEKTOM, KHUT O,
JOKyMEHTaMH), paboTa ¢ HHTEPHET-PeCcypCcaMH.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMHUCH C HHBAJIMJHOCTBIO 1
OI'PAHUMYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHMe AUCIUITIMHBI UHBAJIMAMH H JIMIIAMH C OTPAaHMYCHHBIMU BO3MOKHOCTSIMH 310POBBS OCYIIECTBISIETCS C MCIIOIb30BAHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB U ToJI0 HH(GOPMALMOHHBIX TEXHOIOTHH, IPeI0CTaBIIeMbIX PecypcHbIM ydeOHO-METOANIECKUM
LEHTPOM 110 00yYIEHHIO HHBATMJIOB U JIUII C OTPAaHUIEHHBIMHI BO3MOKHOCTSIMH 310poBbst Yenl'Y 1o 3ampocy o0ydaronierocs.

1. Mo6unbHbIe crienuanbHble TEXHUUECKUE CPEICTBA IS JIML C HAapyIIEHUSAMH 3PEHHS: TOPTATUBHBIA KOMIBIOTEP C BBOJIOM/BBIBOIOM
uipudrom Bpaiinst ¢ curTesaropom peun «ElBraile-W14J) G2»; moyr6yku ¢ nporpammuoii sxkpanHoro gocryna NVDA; snekrpoHHbIe
YBEIWYUTENH AT yAAJIEHHOTO IPOCMOTPa; BUICOYBEIIMUUTENN TOPTATHUBHEIE; TH(IIOIIIeep; HU(POBBIE AUKTOPOHBI.

2. MoOunbHbIE CrielMalbHbIEe TEXHUYECKHE CPEeACTBa Ui JIUIL C HapYIICHUSAMH ClIyXa: CHCTEMa CBOOOJHOrO 3BYKOBOT'O MOJIS CO
BCTPOSHHOH COBMeCTUMOCTBI0 ¢ FM-ycTpoiictBamu; paauokiaccsl «CoHer-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHIYKTOPOM U
WHAYKIMOHHOM meTinei; cucrema MHGOpMaLMOHHAs Ui cliabochblmamux nepeHocHas «Mcrok» A2 co BCTPOEHHBIM IUIEEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUpyeMbIe CIIyXOBBIE alnapaThl MHINBUAYAILHOTO IT0JIb30BaHHU.

3. AccucruBHble MH(OpMAIMOHHBIE TEXHOJOTMM: IPOrpaMMHOE obecneueHue dKpaHHOro nocrynma c¢ cuHte3oM peun NVDA;
IIPOTpaMMBbI SKPAaHHOTO YBEIMUYEHUS; IPOTrPaMMBl PEUEBOI0 CHHTE3a Il KOMIBIOTEPOB M HOYTOYKOB; IIPOTPaMMBI PEYEBOI0 CHHTE3a
JUIst MOOMJTBHBIX YCTPONCTB; KpaHHas KIAaBUATYypa; SKpaHHAs JIyma.

[Ipu nHeoOxomumocTH st OOYYalOUIMXCS C HApPYLICHUSMHM 3pEeHUs Ha paboduMx MecTax Ui NPOBEACHUS NPAKTHUECKUX WIH
a0OpaTOPHBIX 3AHATHH YCTaHABIMBAETCs CIELHMANbHOE NMpOrpaMMHOe obecneueHue (mporpamma pedeBoil Hasuramuu NVDA,
peueBbIe CUHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yuebuble aymunTopum oOecreunBaeTcs OECHPENSATCTBEHHBIM NOCTYyN A OOyJaloIMXCs WMHBAIMOOB M OOyYaloIuXcs C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbs. B Kaxknoil aynuropuu, rae o0ydaroTcst HHBAIHUIBI U JIMLA C OTPaHUYEHHBIMA

© ®I'bOY BO «YHenl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamma qucuuIunHb! "MoseKkynapHas GU3HOIOTHS U SHAOKPUHOJIOTUA" IO HAIIPABJIEHHUIO MOATOTOBKH
(cmenmanerocTn) 30.05.02 "MenumuHckas 6nodmsnuka" HanpasieHHOCTH (Tpoduito) MenuiHckas 6nopusnuka cTp. 16
OI'BOY BO «Henl'V»

BO3MOXKHOCTSIMHU 3/I0POBBsI, IIPEAyCMaTPHBACTCS COOTBETCTBYIOIIEE KOIHMYESCTBO MECT JUIs OOYHYAIOMUXCS C yIeTOM HapyIICHHUH HX
3JI0POBBSL.

JI1st OCBOCHMS AUCIMILTUHBI HHBAJIMIAM U JIUIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHE 3I0POBbSI TIPEIOCTABIISACTCS JOCTYIT K IEYATHBIM
HCTOYHHKAM, UIMEIOLIUMCS B HaydHO#t 6nbmrorexe YenlV, ¢ MOMOIIBIO CHEHATBHBIX TEXHUYECKUX CPEICTB; OCTYII K 3JIEKTPOHHBIM
WCTOYHMKAM, TMpPEACTABICHHBIM B (OpMEe OIJICKTPOHHOTO JOKYMEHTa B (QoHae HaydyHod Oubmuorekn YenlV wim
3IIEKTPOHHO-OUOJIMOTEYHBIX CHCTEMaX, ¢ HMOMOIIBIO CINENUANBHBIX TEXHHYSCKHX M IIPOTPAMMHBIX CpeACTB (paboduee MecTo Uit
HE3psYero MoJb30BaTeNlsi ¢ MPOTPaMMHBIM OOeCTeYyeHHeM SKpaHHOro jgoctyma ¢ cuHte3oM peud NVDA, pabGouee mecto ¢
KOMIIBIOTEPHBIM POJUIEPOM U KiiaBuaTypoil Clevy ¢ 6oJbIIMMU KHOIIKAMHE K C Pa3JIeISIFOIIEH KIIABUIIH HAKIIAIKON ).
V4eOHO-METOJMICCKIE MATEPHAIbl A 00YYArOIINXCS U3 YKCIIA MHBAIUAOB M JIHI C OFPAHHYCHHBIMUA BO3MOXKHOCTSIMH 3J0POBBS
MPETOCTABISIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUYCHHUSM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUK:

JLost UL ¢ HAapyIICHUSIMHU 3PEHHUS:

- B IEYATHOM (hOpMe YBETUIECHHBIM IIPUPTOM,

- B (hopMe BIEKTPOHHOTO JOKYMEHTA,

- B popme ayauodaiina,

- B ieyaTHO# popme mpudTom Bpaiins.

Jlis nu1 ¢ HapynIeHUsAMH CiTyXa:

- B IIeyaTHO# (opme,

- B (hopMe IIIEKTPOHHOTO JJIOKYMEHTA.

Jlost UL ¢ HapyIICHUSIMA OMTOPHO-IBUTATEIBHOTO allapara:

- B IIeYaTHOM (opme,

- B (hopMe DIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBII 1IepeveHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTa 00YJarOIIHNXCS.

JUJ1st MHBAJIMIOB U JIUI C OTPAHHYCHHBIMH BO3MO>KHOCTSIMH 370POBbsI OCBOCHHE JMCIUIIIIMHBI MOXKET OBITh YaCTHYHO MM IOJTHOCTBIO
OCYIIECTBIIEHO C UCTIOIB30BAaHUEM IMCTAHIIMOHHBIX 0Opa3oBaTenbHbIx TexHomoruii (Moodle, Adobe Connect Pro u mp.).

B 0CBOCHMM MUCHMIUIMHBI MHBAJIUJAMH ¥ JIMIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHM 3/I0POBBSI MCIIOJB3YETCS WHAMBHIyaJIbHAs
pabora. Ilon wHOMBUIyanpbHON paboTOM mMmoapasymeBaeTcs ABE (OPMBI B3aHMMOJACHCTBHS C IMPEHOJABATEICM: HHAMBHAYaIbHAS
yueOHasi paboTa (KOHCYNbTAIMK), T.€. JONOJHUTEIBHOE pa3bsICHEHHE Y4eOHOro Marepualia u yriyOJIeHHOe U3ydeHHe Marepuala ¢
TeMH OOYYaOIUMUCS, KOTOPHIC B 3TOM 3aMHTEPECOBaHBI, W HWHAWBHIYajbHAs BOCIHTATEIbHas pabora. MHIMBUIYaibHbIC
KOHCYJIbTallUX HAalIPaBJICHBI HA UHAWBUAYaJIU3alUIO 06y‘{€HI/lﬂ 1 YCTAHOBJICHUIO BOCTIUTATCIIbBHOI'O KOHTAKTa MEXKAY MPEIogaBaTciIeM
1 00YYarOIIMMCS HHBATHIOM HIIH O0YYarOIMMCs ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMU 30POBBSL.

IMpu npoBeneHnU NPOLETYPhI OLIEHUBAHUS PE3YJIBTATOB 00YUESHUS HHBAIUIOB U JIUII ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbSI 110
IUCHUIUIMHE O00ECIeYnBaeTCs BBIMOJHCHHE CIIEAYIOIIUX [OIOJHUTEIBHBIX TPeOOBaHUII B 3aBHCHMOCTH OT HWHAWBHAYAIbHBIX
0CcOOCHHOCTEH, 00yUaroLIUXCs:

a) MHCTPYKIHMS IO HOPSAKY MPOBEACHUS MPOLEAYPHl OLCHUBAHHS MPEIOCTABISACTCS B JOCTYIHOW (opme (YCTHO, B MHCHMEHHOM
¢bopme, B mnceMeHHOH hopme mprudToM Bpaiiis, yecTHO ¢ HCIONB30BAHHEM YCIIYT CYPAOIICPEBOIUHKA);

6) moctynHas Qopma IperOCTaBIEHHS 3aJaHUN OLIEHOUHBIX CPEACTB (B HewyaTHOH ¢(opme, B medyaTHOH (opMe YBEITHMUECHHBIM
upudrom, B edaTHoit hopme mpudrom Bpaiiis, B hopMme 31€KTPOHHOTO JOKYMEHTA, 3a/IaHUsI 3a4MTHIBAIOTCS ACCHCTEHTOM, 3aJaHHsI
MPEIOCTaBISAIOTCS C MCIIOIb30BAaHUEM CYPIONIEPEBOAA);

B) IOCTymHAs (opMa MPEJOCTAaBICHUS OTBETOB Ha 3aqaHus (MHCPMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIBIOTEPE, MHCHMEHHO
uipudTom Bpaiins, ¢ HCmoab30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

Ipu npoBeeHNH MPOLEAYPHI OLICHUBAHUS PE3YIIBTATOB 00YYEHHS HHBAIHMIOB H JIHI[ C OrPAHHMYCHHBIMUA BO3MOXKHOCTSIMH 310POBbBSI
npeayCcCMaTpruBacTCsa UCIIOJIB30BAHNEC TEXHUIECKUX CPCACTB, HGO6X0}II/IMBIX UM B CBA3HM C UX UHAWUBUAYAJIbHBIMU OCOGCHHOCTHMI/I. Civit
CpeACcTBa MOTYT OBITh pefocTaBieHbl Yenl'yY Wi MOTYT HCTIONB30BaThCs COOCTBEHHBIE TEXHHUIECKUE cpeacTBa. [Ipu HeoOXomMMOCTH
HWHBAJIUAaM U JIMaM € OTPaHUYC€HHBIMH BO3MOKHOCTAMU 3J0POBbA IIPEAOCTABIIACTCA JOMOJIHUTECIBHOC BPEMS I IIOATOTOBKH OTBETA
Ha 331aHus, IPOLIEAypa OLICHUBAHUS Pe3yNIbTaTOB O0YUSHHMS MO JUCIUTUTIHE MOKET IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

HpOBe}ICHI/Ie npoueaypsl OLCHUBAHUA PE3YIILTATOB 06yquI/m UHBAJIUAOB W JIUL C OTPAaHUYCHHBIMH BO3MOXXHOCTSAMH 310POBbA
JIOMTYCKAETCS C UCTIOJIb30BAaHUEM JMCTAHIIMOHHBIX 00PAa30BaTENBHBIX TEXHOIOTHHA.




HanpaBiaenue nmoaroroBku (cneuuajabHocThb) 30.05.02 Meauuunckasi onodusuka,
"MouJiekyJasipHasi pusuoJiorusi ¥ SHAoKpuHoJorus', I'oa(s1) Hadopa 2024,

O4YHO

Pabouyasi nporpaMmma JUCUUILIMHBI (MOIYJIf1) 0100pPeHAa U PEKOMEH/I0BaHA:

[TpopexTop 1o yuebHol padote yrBepxaeHo 21.02.2024 A.A. CanamaroB

YueHbIM cOBETOM (akyiibTeTa (PyHIaMEHTAIBHON METUITUHBI

IIporokoi 3aceqanus Ne 1 ot 29.01.2024

IIpencenarens YdeHoro cosera

¢dakynpTeTa QyHIaAMEHTATHHOM
MEIUIINHEI COTJIACOBAHO O.B. Lleinukman

3acenanuem kadeapbl OO0meil U KIMHUYECKOH ATOJOTUH
[Tporokon 3acemanus Ne 1 ot 14.01.2024
3aBenyronuii kadeapoii COrJIaCOBaHO O.H. Eropos

ABTOD (COCTaBUTEb) B.O. Leitnukman

Crpykrypa padoyeii nporpaMMsbl COOTBEeTCTBYeT npuKa3y pekropa ®I'bOY BO
«YHeal'V» ot «13» anpens 2021 r. Ne 247-1
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