MMNHOBPHAYKW POCCINIA

PEAEPANTIBHOE NOCYAAPCTBEHHOE BFOMKETHOE OBPASOBATE/IbHOE YYPEXXAEH/E
BbICLLErO OBPA30OBAH/A

«BOPOHEXXCKWIA FOCYﬂ,APCTBEHHbIIZ YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXAAIO

3asepytoLmii kadpegpoi
6UOU3UKU U BUOMEXHO/102UU

. %78. . Abmroxos

21.03.2022 .

PABOYAA MPOrPAMMA YYEBHOW ANCLUUNNHbBI
B1.0.35 O6LwWasn n meguuuHcKkaa 6uocusmka

1. Kog n HaumeHoBaHue cneynanbHocTu: 30.05.02 MeanumHckas brnodusnka
2. Cneunanusauyus:

3. KBanudukaymsa BbinyCKHUKA: Bpay-61odmamnk

4. dopma o6yueHUA: oyHas

5. Kachegpa, oTBeuarowan 3a peanvsayuio gucumnimnHbl: kadegpa 6monsnkm n
6MoTEXHOI0MMN

6. CoctaBMUTENIU NpOrpamMmbl:

ApTioxoB Banepwuii Npuropbesny, OKTOP GUONOrMYECKUX Hayk, npogieccop;
BawapuHa Onbra BnagMmmnpoBHa, KaHanaaT 61uosiormyecknx Hayk, OUEHT;
Xonsska MapvHa 'eHHaabeBHa, AOKTOP GUMONOTMYECKUX HayK, AOLEHT;
Kanaesa EneHa AHaTtonbeBHa, kKaHauAaT 6G1MON0OrMYecKnx Hayk, OOUEHT

7. PekoMeHAOBaHa: Hay4YHO-MeTOANYEeCKUM COBETOM MeMKO-6MO010rn4yeckoro dpakyibTeTa,
npoTtokosn ot 21.03.2021, Ne 2

8. YueOHbIih rog: 2025/2026, 2026/2027 Cemectp(bl): 7,8, 9



9. Llenu n 3agaum y4ye6HOW AUCLUN/IUHDI

Lensimu ocsoeHus y4ebHOoU oucyurn/iuHbl A8/1SK0MCS:

— OB/lafjleHne TeopeTNYECKON KOHLUENTyaslbHOM 6a30i AUCUUNIIHBI;

— OCBOEHMEe OCHOBHbIX TEOPETUYECKNX MOSTOXEHUI BMOGIN3NKN KaK CaMOCTOATE IbHOM
HayKu;

— NpuobpeTeHne 3HaHu 0 PU3NKO-XUMNYECKMX MpoLeccax U MexaHusmax, KotTopble
Nexart B OCHOBE XM3He[eATeIbHOCTY 61MO/I0rM4yecknx 06 bEKTOB;

— OB/lafleHne NpPakTUY4ecKUMn HaBblkaMy MPOBEeAEHUA MeANLMHCKMUX NCCneaoBaHuii ¢
npUMeHeHNEM MeTo0B 6MOGIN3NKMN.

3adayu y4ebHoU OuCyur/IuHbI:

— cthopmumpoBatb 3HaHWE M NOHUMaHNe 6UOPN3NYECKMX AB/TIEHNIA U NPOLLECCOB;

— Hay4nTbCA BbISABNATbL €4AWHCTBO B MHOroo6pasum OMOSIOrMYecKUX SBJIEHWIA MyTEM
PackpbITUS  O6LMX MOJSIEKY/IAPHBLIX MexXaHW3MOB B3aUMOENCTBUW, Jiexalmx B OCHOBE
6UONOrMYEeCcKMX NPOLLECCOB;

— cdopmupoBatb MpefcTaB/ieHUss O  PErysiaTOpHbIX  MexaHusmax obecneyeHus
romeocrtasa XMBbIX CUCTEM, O MNPUMEHUMOCTU 3aKOHOB TEPMOAMHAMWKA K OUOMOrMYeCcKUMm
cuctemam; 06 0COBEHHOCTAX KMHETUKM BMONOrMYecknx NpoLeccoB; 0 MexaHu3max TpaHcnopTa
BELLECTB B XWUBbIX OpraHM3mMax; 0 MmexaHm3mMax reHepaumm 61onoTeHunasnios;

— MONYYNTb MPaKTUYECKNE HaBbikM paboTbl, OCBOUTbL OBMOM3MYECKME METOAbI aHaIn3a;
chopMmpoBaTb  CMOCOOHOCTbL  pelwlaTb  OnNpefesieHHble  UccrefoBaTtesibCckue  3ajaqw,
yCTaHaBNMBaTb NMPUYNHHO-CNEeACTBEHHbIE CBA3M B (PYHKLMOHNPOBAHUN BUOOOHEKTOB;

— copmupoBatb  YyMEHME  MNpoBOAUTb  KAYeCTBEHHbI W KOJIMYECTBEHHbIN
hoTomeTpuyecknin n payopruMmeTpruyeckmii aHasm3bl; PErMCTPUPOBaTbL XEMUTIOMUHECLLEHLMIO,
onpefenATb napaMeTpbl OGMOCUCTEMbI MO KUHETUYECKMM KPUBbIM  XEMWTHOMUHECUEHUUN;
CTPOUTb JIMHENHbIE W Hes/IMHeNHble MaTemMartuyeckme MoAeNnn, HaxoAuTb pelueHus Ans
NIMHEVHbIX MOAeNei aHa/IMTUYECKUM U YUCNEHHbIM MeTohamu, Bepuduumposatb napaMmeTpsl
Mozenein No aKCcnepuMmeHTasibHbIM AaHHbIM UK NO pe3ysibTataM KIMHUYECKOro uccnenoBaHns
C NPUMEHEHNEM LNPPOBbLIX TEXHOJIOTNIA;

— NOJYYNTb HaBbIKWU UHTEPNpeTaLun pesyibTaToB /1abopaTopHbIX NCCNef0BaHuUi;

— chopmupoBatb YMEHUS W HaBblKM MNPUMEHEHUSA MOJIyYEHHbIX TEeOopPeTUYEeCcKUX W
NpakTUYecKnx 3HaHUn B MeAULMHCKOWN 1 HayUYHO-UCCef0BaTes/IbCKOW AeATeNbHOCTHY,;

— cthopmupoBaTtb ymeHue opmynMpoBaTb M MjaHMpoBaTb 3ajadn uccnefoBaHuii B
6uodnsrke, BOCNPON3BOANTL COBPEMEHHbLIE METO/bI UCCefoBaHNA 1 pa3pabarbiBaTb HOBble
MeToAMyeckne noaxodbl ONA pelleHns 3ajady  MeOmuKo-6MOosIorMyecknx uccneposaHuii c
MCNO/b30BaHNEM LMPPOBBLIX TEXHOMOTUNA.

10. MecTo yue6OHOIi gucuunanHbl B CTpykType OOMM:

YuebHaa aucumnnnHa «Obwas n megmunHckaa émousnka» 0THOCUTCA K 06A3aTesIbHbIM
ancumnnnHam 6as3oBoit Yyactu bnoka 1 «AucuunivHbsl (Mogynn)».

TpeboBaHMA K BXOAHLIM 3HaHWUSM, YMEHUAM W HaBblkaM: YMEHME pellaTb CTaHAapTHbIe
3afaun  npoheccuoHanibHOM  OeATeNIbHOCTM € UCNOJIb30BaHMEM  MHDOPMaLUMOHHbIX,
onénmorpadpuyeckmx  pPecypcoB,  MeauKo-OMOI0rMYeckon  TEPMUHOMOINUKM,  LMJIPOBLIX
TEXHO/IOTMA N YYETOM OCHOBHbLIX TpeboBaHuUi WHM(OPMaLUMOHHON 6e30MacHOCTU; YMEHUe
MCNOMb30BaTb OCHOBHbIE (PU3NKO-XMMUYECKME, MATEMATUYECKME U NHbIE ECTECTBEHHOHAYYHbIE
MOHATUA N MEeTOAbl NPU peLLeHnn NPpoddecCnoHasIbHbIX 3a4a4y; YyMeHne oueHnBaTb pesynbTaThbl
nabopaTopHbIX, UHCTPYMEHTa/IbHbIX, NaTON0r0-aHaTOMUYECKUX U UHbIX UCCNefoBaHnii B LEeNax
pacno3HaBaHUsA COCTOSHUA UMW YCTAHOB/IEHMA ddakTa Ha/Inunsa UAn oTCYTCTBUSA 3a60/1eBaHNS.

11. TIlnaHupyemble pe3ysibTaTbl OOyuUeHHs] MO [JUCLMIUIAHE/MOAYMIO (3HAHHS, YMeHWs, HaBBIKH), COOTHECEHHbIe C
TIAHUPYEMBIMH pe3yJibTaTaMH OCBOeHUs1 006pa30BaTe/IbHOM MPOrpaMMbl (KOMITETEHIUSIMA) U MHIUKAaTOPaMH WX JOCTH)KEHUS:



Kop, HassaHwne Koga(bl) MHaukatop(bl) MnaHupyemble pesynbTatbl 06yveHns
KOMNeTeHLMn
OlNK | CnocobeH Or1K- MpumeHseT 3HaTb: (yHAaMeHTa/lbHble OCHOBbl 06Lein K
1 MCMNONb30BaTh U 11 hyHOaMeHTasIbHble | MEAMUMHCKOW  6rohm3nkn;  TeopeTuyeckue
NPUMEHATb 1 NpuKnagHble OCHOBbI MEeTOL0B 6rodm3nyecknx
hyHoameHTasIbHble MeaNLMHCKMe nccnenoBaHuii;
1 NpyKNagHble 3HaHus gns
MeaWLMHCKMe, NMOCTaHOBKN 1 yMeTb: CTaBuTb W pellatb NpodeccroHasbHble
€CTeCTBEHHOHAYYHbI peLueHus 3ajaun B 06racTM 06WEA U  MeaNUMHCKON
€ 3HaHus ansi npodeccnoHasibHbIX | GMON3NKMY;
NMOCTaHOBKM U 3ajay
peLieHns BN1aAeTh: NPaKTUYeCKMMUN HaBbIKamu
CTaHAaPTHbIX 1 61od3nyecKmx nccneaoBaHuii;
WHHOBALMOHHbIX OlK- | Wcnonb3yet 3HaTb TEOPETUYECKME N METOANYECKNE OCHOBBI
3ajad 1.2 OCHOBHble 61ohn3nkm.
NpodIeCCUOHAITLHOIA €CTeCTBEHHOHaY4HbI
[eATenbHOCTM € MOHATUNA N MeToAbl | YMeTb NPOBOANTL Brodmanyeckoe
uccnefoBaHuii npu nccnegosaHve.
peLueHnn
npoeccroHanbHbIX | BNageTb HaBblkamy NPUMEHEHNS TEOPETNYECKUX
3ajay 3HaHWIA NPU peLLeHn NPakTUYecknx
npodpeccnoHanbHbIX 3agad
OrK VHTepnpetupyeTt 3HaTb TEPMUHOIOTNIO BUOIN3NKK, 3aKOHbI
1.3 pe3ynbTarhl BrodnsnKn.
eCTeCTBEHHOHaYUHbI
X uccnefoBaHuii YMETb UCMO0/b30BaTh NH(POPMAaLNOHHbIE,
npu peLeHnm 6ubnvorpacuueckme pecypcol gns pelleHuns
npocheccuoHasnbHbIX | CTaHAAPTHLIX 3a4a4 B 061acTy 6uomsmku.
3agau
B/1aAeTb HaBblkaMW UCMONb30BaHUS B CBOE
paboTe MHPOPMaLNOHHO-aHAIUTUYECKNX
CMCTEMbI M UHCDOPMALMOHHO-
TeNIeKOMMYHUKALNOHHON CETU «MHTEepHeT»
OlMK- | CnocobeH K OnMK- MoHnmaet 3HaTb: 6ON3NYECKME OCHOBBI
5 opraHusaunmn n 51 CYLLHOCTb hYHKLMOHMPOBaHUSA BMOCUCTEM Ha KIIETOYHOM,
OCYLLLECTB/IEHNIO 6rodm3nyeckux, TKaHEeBO-OpraHHOM U OpraHM3MeHHOM YPOBHE;
NpUKIagHbIX U BUNOXMMUNYECKNX
NpaKkTUYeCKUX npoLeccos, yMeTb: 00bACHUTb HabNfaemMble ABIEHNUA U
NPOEKTOB U UHbIX NPONCXOALLMX B MPOLLECCHI C TOUKM 3PEHNA 3aKOHOB BUOPU3NKY;
MEepPONpPUATUIA No opraHu3me
N3yYeHUIo yenoBeka B/1a4ETb: HaBblKaMu MHTepnpeTalun
6rocmsnyecknx un pe3ynbTaToB 3KCNEePUMEHTA C TOUKU 3peHUS
WHbIX NMPOL,EeCccoB 1 610hn3NKN.
ABEHNIA, OlK- | OpraHusyeT u 3HaTb: TEOPETUYECKME OCHOBbI B1OIN3NYECKNX
NPONCXOAALLMX Ha 5.3 npoBOAUT MeTOAOB MccneaoBaHusa buocnctem u
KNEeTOYHOM, MEepPONpUSATUS Mo 61006 BEKTOB;
OpraHHOM N3yYEeHNIo
CUCTEMHOM YPOBHSIX 6uon3nyeckmx , yMeTb: BblbpaTh 6uomanyeckunii MetTos,
B OpraHm3me BUOXMMUNYECKMX nccnefoBaHuns, afekBaTHbI NOCTaB/IEHHO
yenoseka npoLeccos, 3ajave;
NPONCXOALLMX B
opraHu3me B/1aAeTb: HaBblKaMn paboTbl C Hay4HO-
yesioBeka nccnegoBaTebCKUMM npubopamu 1

060pyaoBaHNEM, MPUMEHSEMbIMU B BUohn3mnke

12. O6beM gNcUUNINHbI B 3a4€eTHbIX eguHuuax/iuac. — 10 3E / 360 u.
dopma npomexyTouHou arrectayun: 3ayeT (7 cem), 3a4eT C OLEHKOW (8 ceMm); 3k3amMeH (9

cem)

13. TpyA0eMKOCTE 110 BiJaM yueGHOM paboThI

Bug yuebHoi paboThl

Bcero

7 ceMecTp

8 cemecTp 9 cemecTp

u. | 4., Bopme u.

[ . Bdopme 4. | u.Bcopme




nn nn nn
AyIMTOPHbIE 3aHATUS 160 | 48 64 48
nekuun 64 16 32 16
B TOM npakTnyeckme — — — —
ancne: nabopartopHble 96 34 32 32
rpynnosble 56 24 16 16
KOHCY/IbTaumm
CamocTosTenibHas pabora 108 34 28 44
B TOM 4YmncCne: KypcoBas paboTta - - - -
(npoekT)
dopma NPoMEXYTOYHOI aTTecTalmm 36 — — 36
(3Kk3ameH — 36 Yac.)
WToro: 360 | 108 108 144

13.1. CopepxaHue ANCLUNANHDbI

Ne HanveHoBaHune Peanusauua pasgena gucumnimvHbl ¢
n/ pasgena CofepxaHve pasgena ANCUUNINHBGI MOMOLLIbIO OHNaiH-Kypca, YMK *
n ANCUMNANHBI
1. lekuuu

1. | Npeagmet n| MNpegmeT ©  3agaum  obwelr 1 | AYMK «MegnumHckas 6uodmnsnka,
1 3afjaun obuwein u | meguumHckon 6uodmankn. Mpobnemsbl | https://edu.vsu.ru/course/view.php?

MeAULMHCKOIA COBPEMEHHOV MeaNUMHCKOW | id=6715

61ohU3NKN. 61O N3NKIN, NEPCNEKTUBLI €€ pa3BUTUA

Mpob6nemsbl QYMK "Buodmsunka"

COBpPEMEHHOV https://edu.vsu.ru/course/view.php?

MeAVNLMHCKOA id=9694

B1OodM3MKMN.

1. FemogmHamuka O6buime BOMPOCHI MeXaHWKun n | AYMK «MegnunHckas uodnsnka,
2 reMofMHaMuKN: MOHATUE NoJoXeHus, | https://edu.vsu.ru/course/view.php?
CKOpoCTH, YCKOpEHUS. 3akoHbl | id=6715

OBWKEHVUS  Xuakmx — Ten.  OCHOBbI

MEXaHWKN  XNOKOCTEW: HanpshkeHue, | YMK "buodmsmka”

rmgpoctaTnyeckoe gaBneHune, BsA3KoCTb. | https://edu.vsu.ru/course/view.php?

Bugbl BAsKocTW. HblOTOHOBCKME U | id=9694

HEHbIOTOHOBCKME XMAKOCTU. Teopema

BepHynnu. [IBmKeHue KMUOKOCTU B

TpybKax. Myasenesckoe TeyeHue

XnaKocTu B Tpybke, uncno PeiHonbaca,

TYpOYyNEHTHOCTb MpPU TEYEHUUN B TPyOKe.

TeueHne >KUOKOCTM B CyxaroLleiics,

N30rHyTOW TpybKe, o6TekaHue Tes.

remogmHammnyeckme OCHOBBbI

KpOBOOGpaLLLEHWS. NnHeliHasn "

o6beMHas CKOpPOCTb KPOBOTOKA.

MeTogbl n3mepeHus CKopocTH

OBWKEHUA KpoBW. [pafmeHT CcKopocTu

Te4YeHWs1 KPOBMU.
1. | MonekynapHas Brvodmsnka 6Genka ©  HykneumHoBbIX | AYMK «MeauumHckas 6rognsmka,
3 6rodmsmka B | kucnot. basa pgaHHbIX Protein Data | https://edu.vsu.ru/course/view.php?

MeauumHe. Bank, nnarcopmbl NCBI, EMBL. id=6715

[nHamnyeckoe nosegeHne 6enKOBbIX
mMosiekyn. [MOABMXHOCTb U KECTKOCTb
CTPYKTYpbI 6enka. MoABMXHOCTb
6enKkoBoOii KoHhopMauum 1 YHKUMM

6enkoB. O6wwue npeacrtaBneHuss o
CTPYKTYpEe W MexaHu3me peicTeums
hepMEHTOB. donanHr 6eKoB.
LWanepoHbl w1  congasbl. bonesHu

yesioBeKa, CBSi3aHHbIE C HapylleHueMm
donguHra.  [eHaTypauusi  Geskos.
MoHATME O pacniaB/ieHHoW rnobyne.

OYMK "Buodmsunka"
https://edu.vsu.ru/course/view.php?
id=9694
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dakTopsl, Bbi3blBatoLLVE
JeHaTypaunoHHble N3MeHeHus
6eNKoBbIX MOJIEKY/I. MeTogp!
uccnefoBaHuns AeHaTypauun 6enkoB, nx
aHam3.  [oHATME O  npoOTeoMme.
MpoTteomuka, ee 3agaun. CTpyKTypHasa u
(PyHKLUMOHas/IbHast npoTeomuka. Metogpl
N VHCTPYMEHTblI A1 UCCNefoBaHusA 1
MOZENNPOBaHNA NPOCTPaHCTBEHHOIA
CTPYKTYpbI 6enka. MeTogab!
MOIEKYSIPHOA 61MoPU3NKN
(anexTpodghopes, XpomaTtorpadums,
LeHTpudyrmpoBaHue,

cnekTpohoToOMETPUS, IIOMUHECLEHTHbI
aHa/M3, Macc-CrnekTpockonus 1 ap.) B

KMMHMYeckoli  npaktuke.  CTpykTypa
HYK/TEUHOBbIX KMC/IOT. Cunbl
cTabunusauum CTPYKTYpb!
6110M0/IMMEPOB. Ponb  BOObl B

hopMMpPOBaHUM CTPYKTYPbl BUOMOIEKY/T

1. | CBobogHble CBo6oaHble pagukanbl B buocuctemax. | AYMK «MeguumHckas 6uodmanka,
4 paguvkasbl Mx ponb B HOpme W npu natosnoruu. | https://edu.vsu.ru/course/view.php?
6uocucTtemax. AKTUBHbIE dhopmbl kncnopoga. | id=6715
AHTUOKCUIAHTbI, MMepokcuaHOE  OKUC/MEeHWe  NUNUOOB.
MexaHu3m Okenpg asota M ero 6uonorudeckas | AYMK "Buocmsnka”
aeincTeus. pofb.  AHTMOKCUAAHTHI, mexaHusm | https://edu.vsu.ru/course/view.php?
neincTBus. BonesHn yesioBeka, | id=9694
CBfi3aHHble c HapyLLeHneMm
(hYHKUMOHMPOBAHMSA  aHTMOKCUAAHTHON | MegnumHckaa 6uodmsnka: Monekynbl u
CUCTEMBbI. 60n1e3HM
https://openedu.ru/course/msu/MEDBIO/
1. | buodmsumka MogenbHble  aunugHble  MembpaHbl. | AYMK «MeaunumHckas 6nogunsmka,
5 Memb6paH MpumeHeHne nmnocom npu | https://edu.vsu.ru/course/view.php?
N3roTOBMIEHUN fiekapcTB. MexaHuambl | id=6715
TpaHcnopTa BellecTB yepes
6uonornyeckne - mMemopaHsbl. Bugpl | 9YMK "brnodmnsnka"
WOHHbIX  KaHanoB, perynsaums  ux | https://edu.vsu.ru/course/view.php?
paboThbl. CsobogHopagmkanbHble | id=9694
npoveccsl B 6rnomembpaHax.
MepokcngHoe — OKWCNeHWe  JIMNWAO0B
MembpaH. CoBpemeHHas Mogesnb
MembpaHbl W  ponab  AMNUAOB B
PYHKLMOHNPOBaHWK Mem6paH.

Memb6paHHble padTbl. XONECTEPUH Kak
KOMMOHEHT KNETOYHbIX MeMbpaH, ero
posib B pasBuTUM NaTosorMid. Tunbl
KNeTo4YHoi rnbenn. AnNonto3 N HEKpPOo3.
Nx ponb B pasBuTUM  NaTONOTUA.
HapyweHue  paboTbl  MeMOpaHHbIX
CMCTEM KaK OfHa M3 NpUYMH NaTosiorunii
B hyHKUMOHMPOBaHUS KNeToK
(buonornyeckan cMepTb KNETOK npu
rMNOKCUN, WHTOKCUKaLUnsX,
MEeXaHUYeCcKMX MOBPEeXAEHNSAX TKaHewn,
OTMOPOXEHUSIX U OXorax, [AeicTBun
VNOHM3UPYIOLLMX N3Ny4YeHUiA).
HapyLeHus (PYHKLMOHNPOBaHUSA
MembpaH Kak cneacTBuMe U3MEHEeHUs
aKTUBHOCTU paboThbl MeMOpaHHbIX
(hepMeHTOB, [esATeNbHOCTH
MeMOpaHHbIX PeuenTopoB WM UOHHBIX
KaHanoB.Ponb MeMbpaHHbIX CTPYKTYp
npu 3abosieBaHUsIX HEPBHON CUCTEMBb,
npuM  pasBuMTUM  aTepockiepo3a U
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ULLIEMUYECKO 6oe3HM cepaua.

Brvoanektpuyeckn | Bugpl  6uonoTeHumanos, mexaHusM | AYMK «MeguumHckas 61uounsnka,

€ noTeHumasnsi. hopmmpoBaHMs  noTeHumana nokos. | https://edu.vsu.ru/course/view.php?
Brodmnsmka YpaBHeHua  HepHcTa, Monbamana, | id=6715
KNETOYHOIA Tomaca, XomkknHa-Xakcnu. NorteHuman
NOABWXHOCTU U pelicteus, ero cBoiicTBa. Buodmsmka | YMK "Bruodmauka"
MbILLEYHOr0 HepBHOro umnynbca.MexaHusm | https://edu.vsu.ru/course/view.php?
cokpaleHus BO3HUKHOBEHNSI ~ aBToOkosiebaHuii B | id=9694
6GMOMOrNYECKMX cuctemax, | MegmumHckas 6umodmanka: MONAeKyabl ”
pacnpocTtpaHeHue aBTOBOJH B | 60n1€e3HU
BO36YAMMbIX cpepax. Mpo6newmsbl | https://openedu.ru/course/msu/MEDBIO/
XpoHo6uoormu, 1crnonb3oBaHne
NPUHLMMNOB XPOHOMEANLMHBI B

paspaboTke METOA0B /IEUYEHUS apUTMUIA
cepgua w  Apyrux  3abosieBaHui,

CBSA3aHHbIX co CMNOHTaHHO
BO30YAMMOCTbIO HEPBHbIX U MbIWEYHbIX
TKaHe.
Bruodpumsmka Tunbl K/TETOYHbIX peuentopos. | AYMK «MeauumnHckas ruodmnsnka,
peuenuun MexaHun3m nepefaum curHana B KneTky. | https://edu.vsu.ru/course/view.php?
Jlvrang-peuenTtopHoe B3aMmMogencTeume. | id=6715
MepBuYHbIE n BTOPUYHbIE
MecceHmpKkepbl. MexaHusm  gencteus | YMK "buodmsmka”
rOPMOHOB. Buodhmamnka cnyxa. | https://edu.vsu.ru/course/view.php?
CnyxoBble peuenTopsl, MexaHu3Mm | id=9694

peuenumu 3BYKOBbIX Kone6aHuii.
doTopeuenunsl, €ee  MOJIEKyNApHbIe
MexaHu3Mbl. CTpOEeHMe nasioyek U

Konboyek. doTOXMMUYeCKue
npespaLleHnsa poaoncuHa.
PaavaunoHHas ®duU3nKo-xMMmyeckme OCHOBbI AeiicTBust | AYMK «MeanumHckas buodmnsnkas,
6uodmsrka VNOHN3NPYHOLLUX nsny4yenuid. | https://edu.vsu.ru/course/view.php?
MonekynsapHble acnekrbl | id=6715
6Gunoiornyeckoro OecTBuUSA

VNOHU3NPYIOLLIMX U3nydeHnii. MexaHnambl | QYMK "Buodmsmka”

NnorfoLeHnsa  3aHeprun  noHmampytowmx | https://edu.vsu.ru/course/view.php?
n3nyyveHnin. fosnmmeTtpusa. Bugpl Ao3. | id=9694

B3aumogeiictBne pasHbix BMA0B
VNOHN3UPYIOLLLETO N31yYeHns c
6uomosnekynamn. MexaHusMm pasBuTUS
nyyeBOoro  nopaxeHusi. posiBneHue
JIy4EeBOro NOpPaXKEHWS Ha YPOBHE KNETKMU.
TeopeTnyeckne  npefacTtaBfeHnss o
MexaHu3Me 6MOoJSIorMYeckoro AencTBus
VNOHU3MPYIOWNX  U3ydeHnid. JlyyeBast
60ne3Hb YesioBeka. OnocpegoBaHHble U
OTAaneHHble adppekTbl 061yYeHs.

=

KBaHTOBast KBaHTOBas onodmsmka. | AYMK «MegnumnHckasi buodnsnka,
6uodmsmka. JHepreTuyeckne  ypoBHM  Mmosniekyn. | https://edu.vsu.ru/course/view.php?
doTobUONOrMS un | BsaumopgelictBue KBaHTOB cBeTa C | id=6715
hoTomemumnHa MOJIeKylaMy.  YCNoBusl  MOIOLWEHNs
KBaHTa CBeTa. DNEKTPOHHble nepexodpl | AYMK "Buodunsnka"
npwm nornoweHum ceeTa B | https://edu.vsu.ru/course/view.php?
6uomosekynax. KayecTBeHHble n | id=9694
KO/IMYeCTBEHHbIE rnokasartenu

norniowieHna  ceeta.  CnekTpa/ibHble
CBOWCTBA  HEKOTOpbIX  GMOMOMEKyn.
NiomnHecueHuma.  dnyopecueHuns wn
hocopecueHums. MpumeHeHne
JNIIOMUHECLEHTHOrO aHasm3a B 6ronorum
n MeauumHe. ®nyopecueHTHbIE METKN U
30HAbI, UX NPUMEHEHWE B MeauuuHe.
doTobronormyeckme npoueccol U KX
cTaguu. PoToxmmmyeckune
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npespalleHmns 6rononMmepos n
6uomembpaH. OCHOBHble Hanpas/ieHUs
hoTOoMeANLMHDI. doToTepanus.
doToanHammnyeckas Tepanusi.
doTONPOTEKTOPSI n
choTOCEHCMOMNN3ATOPbI, MEXAHU3MbI MNX
OencTBus. MoHATne 06

WHAOYLMPOBAHHOM M3y4YeHun. MpuHumn
OENCTBUS reNMin-HEOHOBOTO Nlasepa, ero
NpUMeHEeHVe B MeaNLMHE.

2. NMpaKkTuyeckKne 3aHATUSA

He NpeayCMOTPEHbI

3. laGopaTopHble 3aHATUA

3. | FemogmHamunka Buapl BA3KOCTW. Onpepgenenune | AYMK «MegnunHckasi uodnsnka,
2 BSA3KOCTU pasnNYHbIX pacTBopoB. | https://edu.vsu.ru/course/view.php?
Xapakrepuctuyeckas BA3KOCTb | id=6715

61onoIMmMepos. HbloTOHOBCKME "
HEHbIOTOHOBCKME XNAKOCTU. PelweHne | AYMK "Buodmsnka"
3a4au4 no Teme https://edu.vsu.ru/course/view.php?
id=9694
3. | MonekynspHas ViccneposaHue npocTpaHcTBEHHON | QYMK «MeamuuHckas 6uogunsmka,
3 6uodmsrka B | CTPYKTypbl GeNKOBbIX MOMekyn in silico. | https://edu.vsu.ru/course/view.php?
MeauuuHe ba3sbl paHHbIX Protein Data Bank, | id=6715
nnaTgopmbl nchi,  embl. Mouck
roMosioroB LeneBoro 6enka. | 9YMK "brnodgmsnka"
BbisiBneHune KOHcepBaTuBHbIX | https://edu.vsu.ru/course/view.php?
nocnegosartensHocTeli B 6enke. lMouck | id=9694
NOTEHUMA/IbHBIX CalTOB  CBA3bIBAHMS.
AHanus NPOCTPaHCTBEHHOIA
opraHmsaumm MOJ1EKY /b 6enka.
Mporpammbl BLAST, ClustalW, BioEdit,
Vftstro, Mole.
3. | CBobogHble OnpefeneHne akKTUBHOCTN HEKOTOPbIX QYMK «MeamuuHckasn 6rodnsmka,
4 pagukanbi B | (hepmMeHTOB aHTUOKCMAAHTHOM cuctemsl | https://edu.vsu.ru/course/view.php?
buocucremax. yenoseka. BnusaHve dmanyeckmx id=6715
AHTUOKCUAAHTD, (haKTopoB Ha aKTMBHOCTb AaHHbIX
MexaHu3Mm hepmeHTOB. OnpefeneHne ypoBHS JYMK "buogmsnka"
OencTBums MOJT MeToaoM XEMUIIOMUHECLEHLINN. https://edu.vsu.ru/course/view.php?
M3yueHue npoaykumm AGK id=9694
HeinTpodmnamm ¢ NOMOLLbI0 MeToga
WHAYLMPOBAHHOM XEMWIIOMUHECLEHLMN
3. | Bruodusuka MogenbHble  nunugHble  MeM6paHbl. | AYMK «MeauumHckas 6rognsmka,
5 MembpaH Monyuyenne nunocoMm. [MpumeHeHue | https://edu.vsu.ru/course/view.php?
NIVNOCOM MpPW U3rOTOBJIEHUWN NeKapcTB. | id=6715
WccneposaHue OCMOTMNYECKO
CTOWKOCTM MembpaH apuTpouutoB npu | AYMK "Buodmsmnka”
BO34ENCTBMN HEKOTOpbIX dmsmuecknx | https://edu.vsu.ru/course/view.php?
haktopoB.  Cnektpocpotometrp  UV- | id=9694
2401PC  (Shimadzu, #AnoHua) u
nporpamMmHoe npunoxeHne UVProbe
ONnA  aHanM3a  KMHETMKM  npouecca
remMosinsa.
3. | buoanekTpnyeckn | Buabl 6MONOTEHLMAIOB, MEXAHN3M JYMK «MeaunumHckasn 6uodmsmka,
6 € noTeHumasbi. hopMmMpoBaHMs NoTeHLMana nokost 1 https://edu.vsu.ru/course/view.php?
Buodhmamka aencteusi. Cnocobbl 3MepeHus id=6715
KNeTOYHOW 6uonoTeHumanoBs. PewweHne 3agay no
NoABWXHOCTU U Teme. V3yyeHne aBTokonebaHwii ¢ QYMK "Buodmsunka"
MbILLEYHOr0 NOMOLLIbIO METOZ0B MaTeMaTUYECKOro https://edu.vsu.ru/course/view.php?
cokpavleHus MoAenupoBaHus. NMocTpoeHue id=9694
perpeccroHHbIX Mofeneli B nporpaMmme
STADIA
3. PagnaunoHHas ®dU3nKo-xMMmyeckme OCHOBbI AelicTBus | AYMK «MeanumHckas 6uocmnsnkas,
8 6uocunsnka VNOHM3UPYIOLWMX M3nydeHunin. [osmmeTp- | https://edu.vsu.ru/course/view.php?

paanometp MKI-01-10/10. MNpunoxeHns

id=6715
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RadLabs 1 Monirad gnsa nnaHweTta

QYMK "Buodmsunka"
https://edu.vsu.ru/course/view.php?
id=9694

© w

KBaHTOBas
buodusuka.
doTobuonorma  u
doTomeguumnHa

MexaHun3Mmbl TepaneBTUYeCKOro
AelcTeuns Y®-cBeTa Ha KpOBb.
ViccneposaHne BnunaHua Y®-ceBeta Ha
crneKTpasibHble XapaKTepucTuKkm
remorno6umHa yesioBeka.
CnekTtpochoTomeTp UV-2401PC
(Shimadzu, $inoHuss) n nporpammHoe

npunoxeHne UVProbe pana adHanmsa
cnekTpasbHbIX XapakTepucTuk
61006BLEKTOB. MccnegoBaHne BAUAHNSA

Y®-ceeTa Ha (hyHKLMOHa/TbHBIE
cBoiictBa  numdountoB.  MexaHusm
hOTOVHAYLMPOBAHHOIO remosusa
3pPUTPOLUTOB. BnusHue
(hoTONPOTEKTOPOB "
dpoToCeHCMBUNN3aTOPOB Ha
hOTONHAYLMPOBAHHbI remosim3
SPUTPOLIUTOB.

JYMK «MeaunumHckasn 6uousmka,

https://edu.vsu.ru/course/view.php?
id=6715

QYMK "bnodgmsnka"
https://edu.vsu.ru/course/view.php?
id=9694

13.2. Tembl (pa3genbl) AMCLUIVIMHEL ¥ BU/BI 3aHATHIA

Ne
n/n

HanmeHoBaHne
Tembl (pasgena)
OUCLNNNHBI

Buapl 3aHATUIA (YacoB)

Nekunn | MpakTuyeckme

NabopatopHble

CamocTosiTenibHas!
pabota

'pynnoBsble
KOHCYy/ibTaunm

Bcero

1

Mpeametr n 3agaun
MeAULMHCKOIA
61onsnku,
Mpobnemsl
COBPEMEHHOM
61OodM3MKMN.

remogmHamuka

10

34

MonekynsapHas

6uodmsrka B

MeaunLMHe.

16

46

CBob6oaHble
pagvkanbl B
éuocncTemax.
AHTMOKCUAAHTHI,
MeXaH13M

AencTBus.

16

46

Buocdhmamka
Memb6paH

10 - 16

48

BroanekTpuyeckune
noTeHuuanbl.
Brodmsmka
KNeTOYHOW
NOABWXHOCTU U
MbILLEYHOr0
COKpaLleHus

28

Brodpmsmka
peuenumun

26

PagnaunoHHas
6rodmsmka

16

46

KBaHTOBas
6rodmsmka.

10 - 16

14

48
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®oTobuonorus "

dhoToMeMumMHa

KoHTposb 36
Wtoro: 64 - 98 56 106 360

14. MeToaunuyeckune ykasaHusi ansi o6y4yaroLmuxcs N0 OCBOEHUIO AUCLN/IVHDI:

NHpopmaums no y4vebHoW pgucumnamHe «O6was uM  meguumHckas 6uodmanka
(ocHOBHas obpasoBaresibHasa nporpamMmma BbiCLIero o6pasoBaHUA No Hanpas/IEHMIO MOArOTOBKM
30.05.02 MeguumnHckaa 6mochmsmka, y4ebHbIi nnaH, paboyas nporpamMma  AUCUMNAVHDI
«Obwas un mMeguumHckaa 6uodmnsnka», OHAbl OLEHOYHbIX CpPeACTB, OCHOBHasA MU
[ONONHUTEbHAA NuTepaTtypa) pasMelleHbl Ha ob6pas3oBaTesibHOM noptasne «3NEeKTPOHHbIN
yHMBepcuTeT Bry» (https://edu.vsu.ru/course/view.php?id=6715 n
https://edu.vsu.ru/course/view.php?id=9694).

N3yyeHne pucumnnmHbl «O6Was M meguuMHcKas 6uodmsuka» npegycmarpvsaeT
YTeHWe nekuuid, npoBefeHne 51abopaTopHbIX 3aHATUI, BbINOJIHEHWE KypcOBOM paboTbl U
CaMOCTOATE IbHY0 paboTy CTYAEHTOB.

OcBoeHVe  cofepXaHus  OUCLMMNUHBI  OCYLLEeCTB/ISIeTCA C  WCMOJIb30BaHWEM
ANCTaHUMOHHBIX o06pa3soBartesibHbiX TexHonornin (JOT) — 3MeKTPOHHbIX YYeOHbIX KypCcoB
"Buomamka” M «MepguumHckaa — 6uodmsnkar, pacrnosioXeHHbIX N0 ajpecam:
https://edu.vsu.ru/course/view.php?id=9694 un https://edu.vsu.ru/course/view.php?id=6715 Ha
noptasie «DNEKTPOHHbIV yHUBepcuTeT BI'Y». Mepen Havya/ioM y4ebHbIX 3aHATUIA 06yYatloLLniics
[OJDKEH:

1. [lposeputb Ha/mume p[octyna K Kypcy. B cnyyae BbisiBfieHUA npobnem
CBOEBPEMEHHO 06paTUTLCA K NpenogaBaTesniio Un B CIIY)XK0Y TEXHUYECKON NoALEPXKKN.

2. Ni3yuntb nHTEpdeic Kypca, 3HaTb Cnocobbl B3aMOAENCTBUA C npenojasartesieM B
pamkax YK: coobLieHne Ha thopyme, oTnpaska JIMYHOro coobLLeHmns, Yar.

3. O3HakoMUTbCA C LUesbld U 3ajavyamMy  OUCLMUMNIMHBIL, NepeyHem qopMupyemMbix
KOMMNeTeHUMA 1 pe3y/ibTaToB 00y4yeHus, NporpaMmon OUCLMMN/IVHBI, KasleHA4apHbIM M1aHoM,
TpaekTopuelr OCBOEHWS  AUCUWM/IMHBI,  KOMMJIEKCOM  BOMPOCOB W TpeboBaHuil  Ans
NMPOMEXYTOUYHOW aTtTecTauuu.

4. O3HaKOMUTbLCA C MepevyHeM OCHOBHOW W [OMNOJIHUTESIbHOW SinTepatypbl, a Takke
CMUCKOM  3NIEKTPOHHbIX  ObpasoBaTesibHbIX  PecypcoB, HeoOXoAUMbIX O/ OCBOEHUS
AVCUMNMHBL. T1oNly4nuTb [OCTYN K 3/1EKTPOHHBbIM OMG/IMOTEYHBIM CUCTEMaM, Ha KoTopble
odhopmneHa nognucka ®reOyY BO «Bl'Y».

CamocTtonaTenbHaa  paboTa  CTYAEHTOB  OCYLLECTBNSAETCA C  WUCMNOJIb30BaHUEM
pekoMmeHaoBaHHbIX MOOK, y4e6HNKOB 1 y4ebHbIX NOCO6MiA B Xo4e NOATOTOBKM K NEKLUNOHHBIM U
nabopaTopHbIM 3aHATUAM. CTyAeHTbl 3HAaKOMATCA C TeopeTUYeckKnM maTepuasioM B npolecce
NEKLMOHHOIo Kypca 1 camoCToATe IbHO, NpopabdaTbiBalOT U yCBanBalT TeopeTnyeckme 3HaHus
C MCMNOJ/Ib30BaHNEM PEKOMEHAYEMOM y4eOHON nuTtepaTtypbl U y4eOHO-MeTOoANYECKUX NOCo6UiA,
cornacHo ykasaHHoOMY crivcky (n.15).

Ha nabopaTopHbIX 3aHATUSAX CTYAEHTbl B COCTaBe MasiOln rpynnbl BbINOMHAT y4YebHO-
nccneposaresibCkyto paboty. B xoge nabopatopHbiX paboT CTyAeHTbl NpuobpeTaroT HaBbIKK
NPOBEAEHUA  3KCMEPUMEHTa, YMEHWUs  WHTEepnpeTMpoBaTb  MOJIyYEHHble  pe3y/bTarthl,
obpabaTbiBaTb M MpeAcTaB/sATb NOJSIyYEHHble [aHHble. B KOHUe nabopaTtopHOro 3aHATUA
pesynbTatel W Martepuasnbl  y4yebHO-UccnepoBaTesibCkoli  paboTbl  AOKNagblBaloTCA
npenogasaTesito, NpuU Heob6XoAMMOCTM 06cyxaakTca B rpynne (oT4eT O s1aboparopHOM
3aHATMKM). B cnyvasax nponycka 1abopaToOpHOro 3aHATUSA MO KakMM-/iM60 npuymMHam CTyAeHT
06513aH €ero CcamoCTOATe/IbHO BbINOMHUTL MOJ KOHTPO/SieM npenogasatenis BO BpeMs
NHAVBUAYA/TbHBIX KOHCY/IbTaLui.

Tekywas arrectaumss obecneyvBaeT MNPOBEPKY OCBOeHUs Yy4dyebHOro marepuana,
npuobpeTeHnsa 3HaHWA, YMEHWA U HaBbIKOB B MNpoLecce ayAuMTOPHOMW WM CcaMOCTOATesIbHOW
paboTbl CTyAeHToB, thopmupoBaHus komneTeHuu (OMK-1.1, OrMK-1.2, OMK-1.3, OMNK-5.1 u
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OrlK-5.3). Tekywass artrectauuMs no gucuunivHe «O6was m mMeguumHckaa 6uodomasnkar»
BK/OYaeT B cebs 3awuTy nabopaTtopHbiX padoT W BbIMNOJHEHME MPaKTUYECKUX 3afaHWui.
MnaHupoBaHWe 1 oOpraHM3auus TekyLmx aTTecTtauuii ocywecTBNSeTCsSs B COOTBETCTBUMM C
cogepxaHnem paboyeit nporpaMmbl U KasieHAapHO-TEMATUYECKMM M/1aHOM C MPUMEHEHMEM
hoHAa OUEHOYHbIX CpeacTB. Tekywlas aTTectaumsa siBNSeTcs 06s3aTesibHOlM, ee pe3y/bTathbl
OLEHMBAIOTCA N NO peLLeHnto Kadeapbl MOryT ObiTb YUTEHbI NPU NPOMEXYTOUYHON aTTecTauun
oby4atoLmnxcs.

dopmMaMy NPOMEXYTOYHON artTecTaumm 3HaHWN, YMEHUN W HaBbIKOB 0O0Yy4aroLMXCH
ABNAOTCS 3a4eT, 3a4eT C OLLEHKOW U SK3aMEH.

15. NMepeyeHb OCHOBHOI U AONONHUTENbLHOI NUTepaTypbl, pecypcoB IHTepHeT, HE0GXOAUMBIX
ANA OCBOEHUA AUCLUNINHBI
a) OCHOBHas nuTeparypa:

Ne n/n MIcTOUYHMK

Apmioxos B.I. CmpyKmypHO- ¢hyHKYUOHa/IbHOEe COCMOsIHUE buoOMeMOpaH U MEXK/IeMOYHbIE
1.. | B3aumodeticmasusi : yuebHoe nocobue / B.I. Apmioxos, M.A. HaksacuHa. - BopoHex : UL BIry, 2008.
— 156 c.

buogpusuka : yueb. 0515 8y308 / oo ped. B.I. Apmioxosa. — M. : Akademuyeckuli [poekm :

2 EkxkamepuHb6ype : fenosas kHueaa, 2009. — 294 c.

Kyopsiwos HO.b. PaduayuoHHasi buoghusuka. PaduoyacmomHsbie U MUKPOBO/IHOBbLIE

3. | aslekmpomacHUMHbIE U3/lydyeHus : y4ye6. 015 8y308 / H0.b. Kydpswos, 10.®. MNepos, A.B. Py6uH. — M. :
dusmamaum, 2008. — 181 ¢ — 36C «/laHb». - URL: https.//e.lanbook.com/book/2221#authors.
Pemuszos A.H. MeduyuHckasi u buosiocudeckas (husuka : y4eb. 0515 8y3o8 / A.H. Pemu3sos. — FTS0OTAP-
4. | Medua, 2016. — 656 c. — 3bC «KoHcy/ibmaHm cmydeHma» - URL:

http://www. studentlibrary.ru/book/ISBN9785970435779.html

lMpakmukym rno buogbusuke / B.I. Apmioxos [u 0p.] ; BopoHex. 2oc. yH-m | [od obw. ped. B.T.
Apmroxosa] .— BopoHex : Vizdamesnbckul dom By, 2016 .— 313 c.

6) donosIHUMesIbHasi iumepamypa:

Ne n/n VIcmoYHUK

Apmioxos B.I. Onmuy4eckue Memoodbl aHasiu3a UHMakmHbIX U MOOUUYUPOBaHHbLIX 6UOI02UHECKUX
6. | cucmewm: y4eb. nocobue / B.I. Apmroxos, O.B. NymuHyesa. — BopoHex : u30-80 BOpoHex. 2oc. yH-ma,
1995. — 280 c.

Kypc cbusuku : y4ebHUK 07151 cmyo. By308, 006y4. 10 ecCmecmBeHHOHayY. HanpasieHusiM / A. H. Pemu3os,
A. A. lNMNomaneHko .— 3-e u3d., cmep. — M. : [Apogha, 2006 .— 720 ¢

PybuH A.b. buoghusuka : y4eb. 07151 8y308 : 8 2 m. / A.b. PybuH. — M. : /130-80 MOCK. yH-ma : Hayka,
8. | 2004. T.1 : Teopemuyeckas buogpusuka. — 2004. — 462 c. T.2 : buoghusuka Ks1emoYHbIX NPOYeccos. —|
2004. — 469 c.

B) MH)OPMALMOHHBIE 3/IEKTPOHHO-06pAa30BaTe/IbHbIE peCYPChl (OdhnLMaNbHbIE PECYPChI MHTEPHET)*:

Ne n/n HNcmoYHUK

ObC «3nekTpoHHasdA 6ubnmoTeka TexHuyeckoro BY3a» (BBC «KOHCy/NbTaHT CTyfdeHTa»).
- URL: http.//www.studmedlib.ru

2 O6C YHusepcumemckas bubnuomeka oHnatiH. — URL: http.//biblioclub.ru

3 O6C «M30amesibemsa «/laHb». - URL http.//www.e.lanbook.com

4 (ONeKTPOHHbIN KaTanor Hay4yHoit 6ubnmnoTekn BOpPOHEXCKOro rocyfapCTBEHHOIO YHUBEpPcUTeTa.,
- www.lib.vsu.ru

5 Tekcmosasi 6a3za OaHHbIX MeOUUUHCKUX U 6uO0/102u4ecKux nyb6/ukayull Ha aHa/ulcKoM Si3biKe
HayuoHansHol MmeduyuHckod 6ubnuomeku CLIA - URL http.//www.ncbi.nlm.nih.gov/pubmed

6 https://edu.vsu.ru/course/view.php?id=6715 — 3YK "MeduyuHckasi buoghusuka” Ha rsameopme
"D/1eKMPOHHBIU yHUBEepcumem BIY"

16. TTepeueHb yuebHO-METOANUECKOTO 0OeCTIeUeH s i1 CAMOCTOSITe/IbHON paboThl

Ne n/n NcToYHMK
BawapuHa O. B. CrnekmpasibHble U xpoMamozpaguyeckue Memodbl aHasiu3a buocucmem : yyeo.
1. Mamepuasibl K 6osbwWomy npakmukymy / O. B. bawapuHa, B. I. Apmioxos. - BopoHex : 1130-80 BlY,

2006. - 65 c. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf>
2. Apmioxos B.TI". [Mouck, cucmemamusayusi, o6pabomka u aHa/iu3 uHghopmayuu 8 6uoghusu4ecKux u
buosio2u4eckux uccsiedosaHusix ;| y4eb. nocobue / B.I. Apmioxos, E.A. Kanaesa, M.I". Xonsiska ;



http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf
http://www.ncbi.nlm.nih.gov/pubmed%20
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https://e.lanbook.com/book/2221#authors

BopoHexckuli 2ocydapcmseHHbIl yHusepcumem. - BopoHex | I3damesbekuli dom BIY, 2018. - 125 c.

BbiryckHble KBasiughukayuoHHbIe pabombl: ripasusia oghopMaeHuUs | yHebHO-Memoduyeckoe rnocobue
3. 07159 8y308 / BopoHex. eoc. yH-m,; cocm.: KO.A. JibiceHko, M.1O. pabosuy4 .— BopoHex : VML By,
2007 .— 22 c. — <URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m07-9 .pdt>.

17. OOGpasoBaTesibHble TEXHO/I0TMU, UCNOJIb3yeMble
AVUCUMI/IMHBI, BKOYasas AUCTaHUUOHHbIe
3aneKTpoHHoe o6yuyeHue (30), cmelwlaHHOe 0GyUYeHue):

npu

peanusauum yuyeGHOW
oGpasoBare/ibHble

TexHonorum (AOT,

Mpn peanusauun AUCUUNANHBE UCTIONb3YIOTCS 3/1EMEHTbI  3/IEKTPOHHOTO 06YyYeHus,
[IMCTaHLMOHHbIE 06pa30oBaTe/IbHbIE TEXHOOMUN, LNGPOBLIE TEXHOMOTUN.

18. MaTepuaibHO-TeXHHUECKOe 0becrieueHre AUCLIATUTAHBI:

YuebHasi ayauTopus Ans NpoBeaeHUst IEKLUMOHHOTO T1na

CneunannsmpoBaHHas mebesnb, npoekTop Acer X115H DLP, akpaH A5 npoekTopa,
HOyTOyK Lenovo G580 ¢ BO3MOXHOCTbLIO NOAKNHOYEHNS K ceTu «HTepHeT», WIinPro
8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

r. BopoHex, nnowaab
YHuBepcuteTckas, 4.1, nom.
I, aya. 190

Yue6Has ayautopusi 415 NPOBEeAEHNS 3aHATWIA NTEKLMOHHOIO TMna

Cneumanun3npoBaHHasa Mebesb, 3KkpaH HacTeHHbIl Digis Optimal-C DSOC-1103,
npoekTop Acer X115H DLP, HoyT6yk Lenovo G500 ¢ BO3MOXHOCTbIO MOAK/THUEHNS
K ceTn «HTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google
Chrome

r. BopoHex, nnowagb
YHuBepcuteTckas, 4.1, nom.
I, ayg. 365

Yye6Hasn ayauTopusi 4718 NPOBEAEHNS 3aHATUI CEMUHAPCKOro Tuna
(nabopatopHble 3aHATWS), 415 NPOBEAEHNS TPYNMNOBbIX U MHANBUAYABHBIX
KOHCY/bTauuii, TEKYLLEro KOHTPO/IS U NMPOMEXYTOYHOW aTTecTaumm

CneunannsmpoBaHHas mebenb, nabopaTtopHas nocyaa, pH-MeTp NnopTaTUBHbIN
HI83141, mukpockonbl Mukmen, CnektpodgoTomeTp M3-54-00 YO, nporpaMmmHo-
MeTOAMYECKUIA KOMNEKC BroXumnatoM.aHann3a, LueHtTpudyra Eppendorf, weiikep-
nHky6aTop ana nnaHweta Elmi SHAKER ST 3

r. BopoHex,
YHuBepcutetckasa ni., A.1,
nom. |, aya. 61

YyeGHasn ayauTopus 47151 NPOBEAEHNS 3aHATWIA CEMUHAPCKOro Tuna
(na6opatopHble 3aHATWS), 415 NPOBEAEHNS TPYNMNOBbIX U MHANBUAYAbHBIX
KOHCY/bTauuii, TEKYLLLETro KOHTPO/IS U NMPOMEXYTOYHOW aTTecTaumm

KomnbroTepsbl Celeron, Pentium, npoektop Sanyo, WinPro 8, OfficeSTD, Kaspersky
Endpoint Security, Google Chrome

r. BopoHex, nnowagb
YHuBepcuTteTckasa, 4.1, nom.
I, ayg. 67



http://www.lib.vsu.ru/elib/texts/method/vsu/m07-9_.pdf

19. OyeHouHble cpeacTBa A4/15 NPOBeAEHUsA TEKYLLEN U NPOMEXYTOUYHO aTTecTayuii

MopsiAoK OLEHKM OCBOEHKS 06yyaloLMMUCs y4ebHOoro MaTepuana onpeaensieTcs coaepXxaHuem

cnepyoLmnx pasaenos AVCUMNINHGI

Ne HanmeHoBaHve KomneTteHuums (1) MHaukaTop(bl) [OCTUXKEHUSA OLueHOYHble

n/n pasgena KOMMeTeHLMM cpepncrsa

AVCUMNNNHBI
(Moayns)

1. MpegmeT n OrlK-1. CnocobeH OrK-1.1. NpumeHaeT Bonpoc Kk 3aueTty
3a4aun MCMNosib30BaThb U NPUMEHATL hyHOAaMeHTaNbHbIE 1 Ne 1
MeANLNHCKOW hyHOAMeHTa/IbHbIE U npuknagHblie MeauumHcKmie
61ochmn3nkm. npviknagHble MeanUmHcKne, 3HaHWA 41 NOCTAHOBKM U
Mpobnemsbl €CTECTBEHHOHAay4Hble peLleHns
COBPEMEHHOV 3HaHWA 419 MOCTAHOBKM 1 npodheccnoHasnbHbIX 3a4ad
MeLMULMHCKOW peLleHns cTaHaapTHbIX 1
6rodnsnkN. WHHOBALMOHHbIX 3a4au OrK-5.1. NMoHnmaeT

npoteccnoHasibHOIA CYLLIHOCTb 6UOhn3NYECKNX,
feaTtenbHOCTU BUOXNMUNYECKMX
OrK-5. CnocobeH K npoLLeccos, NPONCXOAALLNX
opraHusaumm n B OpraHu3me yenoseka
OCYLLECTB/IEHUNIO
NPUKNaAHbIX U MPaKTUYeCKUX
MPOEKTOB U MHbIX
MEPONPUSATUIA MO U3YYEHNIO
61OPU3NYECKNX U UHBIX
NPOLECCOB 1 AB/IEHUA,
NPONCXOAALLMX HA
KNIETOYHOM, OpraHHOM 1
CUCTEMHOM YPOBHSIX B
opraHu3me YenoBeka
2. remognHamuka OrlK-1. CnocobeH OrlK-1.1. MpumeHsaeT NabopaTopHas
NCNo/sb30BaTh U NPUMEHSATL hyHOAAMeHTaNIbHbIE 1 pabota Ne 1;
hyHOAMEHTa/IbHbIE U npuknagHble MeauumHckie | MNpaktnyeckoe
npuKnagHble MeauumHcKne, 3HaHWA 419 NOCTAHOBKM U 3agaHve IV
ecTeCTBEHHOHay4YHble 3HaHUA peLueHus
N5 NOCTaHOBKN U peLleHns npogpeccnoHanbHbIX 3adad
CTaHOapTHbIX 1 Or1K-5.1. NoHumaet
WHHOBALMOHHbIX 3a4au CYLLHOCTb 61MOIN3NYECKMX,
NpodeCCUOHATLHOIA BUOXNMUNYECKNX
featensHoCTU NPOLECCOoB, NPOUCXOAALLNX
B OpraHu3me YyesoBeka
OrlK-1.2. cnonbsyet
OCHOBHbIe
eCTeCTBEHHOHay4Hble
NOHATUA N MeToAb!
nccnegoBaHuin npu
peLleHum
npogpeccnoHanbHbIX 3a4a4
Or1K-5.3. OpraHusyet u
NPOBOAWT MEPONPUSATUSA NO
N3y4YeHno
61ohn3NYECKMX ,
BUOXNMUNYECKNX
NpPOoLEeCCcOoB, NPOUCXOAALLNX
B OpraHu3me yesioBeka

3. MonekynsapHas OrlK-1. CnocobeH OlMK-1.1. NpumeHsieT NlabopaTtopHas
6uochunsnka B NCNo/sb30BaTh U NPUMEHSATb hyHOAAMeHTaNbHbIE 1 pabota Ne 2
MeguunHe. hyHOAMEHTa/IbHbIE U npuknagHble MeauumHckmue

npuknagHble MmeauumHckme, 3HaHWA 419 NOCTAHOBKM U
ecTeCTBEHHOHay4YHble 3HaHNA peLleHus

N5 NOCTaHOBKN U peLleHns npogpeccnoHanbHbIX 3a4a4
CTaHAaPTHbIX U Or1K-5.1. NoHumaet




No
n/n

HanmeHoBaHune
pasgena
ONCUNNNNHBI
(Moayns)

KomneTteHuumsa (1)

MHaukaTop(bl) [OCTUXKEHUSA
KOMMeTeHLMM

OueHo4Hble
cpencTsa

MHHOBALMOHHBIX 3ajau
npodheccroHabHO
LeATENbHOCTH

CYLLHOCTb 61OIN3NYECKMX,
BNOXMMUNYECKNX
NpoLLECCOB, NPOUCXOAALLMX
B OpraH13me 4yenoseka

Or1K 1.3. HTepnpeTtupyeT
pe3ynbTarhbl
€CTECTBEHHOHAaY4YHbIX
nccnenoBaHuin npu
peLleHum
npogpeccnoHanbHbIX 3a4a4
Or1K-5.3. OpraHusyet u
NPOBOAMT MEPONPUSTUSA NO
N3yYeHnto

brodmsnyecknx ,
BUOXNMUNYECKNX
NPOL,ECCOB, NPOUCXOAALLNX
B OpraHn3me 4yesioBeka

CBob6oaHble
paavkasbl
éuocucTemax.
AHTUOKCUAAHTHI,
MeXaHWU3M
OelicTBus.

B

OrlK-1. CnocobeH
MCMNoNb30BaTb Y NPUMEHATb
oyHAaMeHTa/bHbIE 1
npuKIagHble MeguUmHCKme,
€CTeCTBEHHOHAY4Hble 3HaHUS
[AN151 NOCTAHOBKN U peLLeHns
CTaHAAPTHbIX U
WHHOBALMOHHbIX 3a4au
Npod)eCCUOHA/TbHOIA
AeaTensHoCTU

OrlK-1.1. MpumeHsaeT
dyHAaMeHTasbHbIE 1
npuKnagHble MeauLHcKkmue
3HaHWA 415 NOCTAHOBKM U
peLleHus
npogeccnoHanbHbIX 3a4a4
Orl1K-5.1. NoHumaeTt
CYLLHOCTb 6Uohr3nyecknx,
BMOXMMUYECKNX
NnpoLeccoB, NPOUCXOAALLNX
B OpraHn3me 4yesioBeka

OrlK-1.2. Ncnonbsyet
OCHOBHble
eCTeCTBEeHHOHayuHble
MOHATUA N METOAbI
nccneaoBaHuin npu
peLueHum
npodheccnoHasibHbIX 3a4au

Or1K 1.3. iHTepnpeTtupyeT
pesynbTarhbl
€CTeCTBEHHOHaYUHbIX
nccnefoBaHwin npu
peLueHnm
npogpeccnoHanbHbIX 3adad
Or1K-5.3. OpraHu3syet u
NPOBOAWT MEPONPUSATUSA NO
N3y4YeHnto

6rodmsnyecknx ,
BUOXNMUNYECKNX
NPOLECCOoB, NPOUCXOAALLNX
B OpraHu3me yesioBeka

NabopatopHble
pa6oTbl NeNe 3-5

Buodmsmka
Mem6paH

OrlK-1. CnocobeH
MCMoNb30BaTh Y NPUMEHATb
dhyHAaMeHTasIbHbIE 1
npukiagHble MeguUmrHcKme,
€CTeCTBEHHOHaYu4Hble 3HaHUS
7151 NOCTAHOBKM U peLleHns
CTaHAapPTHbIX U
MHHOBALMOHHbIX 3a4a4
Npod)eCCUOHAITLHOIA
[LesiTeNbHOCTU

OrlK-1.1. MpumeHsaeT
hyHAaMEHTa/IbHbIE U
npuknagHble MeanLMHCKue
3HaHWs o1 NOCTaHOBKU U
peLueHus
npogpeccnoHanbHbIX 3adad
Or1K-5.1. NoHumaet
CYLLHOCTb 61MOIN3NYECKMX,
BUOXNMUNYECKNX
NPOLECCOoB, NPOUCXOAALLNX
B OpraHn3me Yyenoseka

Orl1K-1.2. Ncnonbsyet

NabopaTopHble
pa6oTbl NeNe 6-7;
MpakTnyeckoe
3apaHue |




No
n/n

HanmeHoBaHune
pasgena
ONCUNNNNHBI
(Moayns)

KomneTteHuumsa (1)

MHaukaTop(bl) [OCTUXKEHUSA
KOMMeTeHLMM

OueHo4Hble
cpencTsa

OCHOBHble
€CTecTBEHHOHayuYHble
NOHSATUSI U METObI
nccnefoBaHunii npu
peLleHnm
npodeccnoHasibHbIX 3a4a4

OrlK 1.3. VIHTepnpeTupyet
pesynbTathbl
eCTeCTBEHHOHAaYYHbIX
nccnefoBaHuin npu
peLleHnm
npogpeccnoHanbHbIX 3a4ad
Or1K-5.3. OpraHusyet u
NPoOBOAWNT MEPONPUATUS NO
N3y4YeHno

61ohn3NYECKMX ,
BUOXNMUNYECKNX
NPOL,ECCOoB, NPOUCXOAALLNX
B OpraHu3me YyesoBeka

BuroanekTpuyeck
ne noteHuunansbl.
Buodmsmka
KNeTo4YHOW
NOABWKHOCTM U
MbILLEYHOrO
coKpaLleHus

OrlK-1. CrnocobeH
NCMNo/b30BaTh U NPUMEHSITbL
yHAaMeHTasbHbIE 1
npvknagHble MeanLUMHCKNE,

eCTeCTBeHHOHay4Hble 3HaHUA

[151 TOCTAHOBKM U pPeLLeHust
CTaHAAPTHBIX 1
MHHOBALMOHHBIX 3ajau
npodheccroHabHO
LEeATENbHOCTH

OrK-1.1. MpumeHsaeT
dyHAaMEHTasbHbIE 1
npuknagHble MeauumHckmue
3HaHWA AN NOCTAHOBKM U
peLueHus
npogpeccnoHanbHbIX 3a4a4
Or1K-5.1. NoHumaet
CYLLHOCTb 61MOIN3NYECKMX,
BUOXNMUNYECKNX
NPOL,ECCOB, NPOUCXOAALLNX
B OpraH13me 4yesioBeka

Orl1K-1.2. cnonbsyet
OCHOBHblE
ecTecTBeHHOHayuHble
MOHATUA U MeTOoAbI
nccnefosaHuin npu
peLleHnm
npodpeccnoHasbHbIX 3aa4

OlK 1.3. MHTepnpeTtupyet
pesynbTarhbl
eCTeCTBEHHOHAay4YHbIX
nccnefosaHwii npu
peLueHun
npodpeccroHasibHbIX 3a4a4
Or1K-5.3. OpraHusyet u
NPOBOAUT MEPONPUATUS NO
N3yYeHnto

6rnodmsnyecknx ,
BUNOXMMUYECKNX
NPOLECCOB, NPOUCXOAALLNX
B OpraHu3me yesioBeka

JTabopaTtopHas
paboTta Ne 8;
MpakTnyeckne
3apaHua i, 1l




€CTEeCTBEHHOHay4Hble 3HaHWUS
[N NOCTAHOBKM U peLLeHnst
CTaHAAPTHbIX 1
WHHOBALMOHHbIX 3a4a4
npodeccnoHasibHoIA
[esATeNbHOCTH

peLleHns
npogeccuoHasIbHbIX 3aaa4

OrlK 1.3. NIHTepnpeTupyet
pe3ynbTarbl
eCTeCTBEHHOHayUHbIX
nccnefoBaHuin npu
peLleHnm
npodpeccnoHanbHbIX 3a4a4
Or1K-5.3. OpraHu3syet u
NPoBOANT MEPONPUATUS NO
N3yYeHNIo

Ne HaumeHoBaHue KomneTteHums(n) VHavkaTop(bl) AOCTUXKEHNSA OueHouHble
n/n pasgena KOMMeTeHLMM cpencTsa
AVNCLUN/INHBI
(Moayns)
7. Brodmnsmka OrlK-1. CnocobeH OlK-1.1. NpumeHsaeT
peuenuun UCMNo/Ib30BaTh U MPUMEHSTb dhyHAAMEHTa/IbHbIE 1
PyHOAAMEHTA/IbHbIE 1 npuKnNagHble MeauLmHCcK1e
npvknagHble MeanumHckme, 3HaHWA 41 NOCTAHOBKM U
€CTeCTBEHHOHAay4Hble 3HaHUS peLleHns
[ON5 NOCTaHOBKN U peLUeHns npodpeccnoHanbHbIX 3adad
CTaHAaPTHbIX K Orl1K-5.1. NoHnmaeTt
WHHOBALMOHHbIX 3a4au CYLLHOCTb 61ON3NYECKMX,
npod)eccuoHasbHoIA BMOXMMUNYECKNX
feaTenbHOCTU NpOoLEeCCcoB, NPOUCXOAALLNX
B OpraHu3me yenoseka
8. PagnauunoHHas OrK-1. CnocobeH OlK-1.1. NpumeHsieT JTabopaTtopHas
6rodmsmka NCnonb3oBaTb U NPUMEHSATb dyHAaMEHTa bHbIE 1 pa6ota Ne 9;
hyHOAMEHTa/IbHbIE 1 npuknagHblie MeguumHckme | MNpaktnyeckoe
npuknagHble meauumHckme, 3HaHWA 415 NOCTAHOBKM U 3agaHve V
eCcTeCTBEHHOHAay4YHble 3HaHUSA peLueHns
[ON5 NOCTaHOBKN U peLleHns npogpeccnoHanbHbIX 3a4a4
CTaHAAPTHbIX U OrK-5.1. NoHnmaeT
WHHOBALMOHHbIX 3a4a4 CYLLHOCTb 61OIN3NYECKMX,
Npod)eCCUOHATbHOIA BMOXMMUNYECKNX
AesaTensHoCTn NPOL,ECCOB, NPONCXOAALLNX
B OpraHn3me yesioBeka
Orl1K-1.2. Ncnonb3yet
OCHOBHbIE
€CTECTBEHHOHay4Hble
NOHATUA N MeToAb!
nccnenoBaHuin npu
peLleHum
npodpeccnoHasbHbIX 3aa4
OrK 1.3. MHTepnpeTtupyet
pesynbTarhbl
eCTeCTBEHHOHAay4YHbIX
nccnefosaHuii npu
peLueHum
npodeccnoHasbHbIX 3adad
Or1K-5.3. OpraHu3syet u
NPOBOAMT MEPONPUATUSA NO
N3yYeHno
6rodmsnyecknx ,
BUOXNMUNYECKNX
NPOLECCOoB, NPOUCXOAALLNX
B OpraHu3me yesioBeka
9. KBaHTOBasA OrK-1. CnocobeH OrK-1.1. NpumeHsaeT Na6opatopHsble
6uochunsnka. NCNosb30BaThb U NPUMEHATL hyHAaMeHTasIbHbIE U pa6oTbl NeNe 10-
®oTobuonorva n | pyHaaMmeHTasbHble 1 npuknagHble MeguumHckme | 11
hoTomeguumHa npuknagHble MmeauumHcKne, 3HaHWs o1 NOCTaHOBKU U




Ne HanmeHoBaHve KomneTteHuums (1) MHamnkaTop(bl) 4OCTUXEHUS OueHOYHbIEe
n/n pasgena KoMneTeHLmMn cpeacTea
AVCUMNANHBI
(Moayns)
brodmnsnyecknx ,
BUOXNMUNYECKNX
MPOL,ECCOB, NPOUCXOAALLNX
B OpraHn3me 4yesioBeka
lMpomexyTouHasa arTectaums MepeueHb
chopma KOHTpOsis — 3a4eT (7 ceMecTp), 3a4eT C OLEeHKon (8 cemecTp), ak3ameH (9 BOMPOCOB K
cemecTp) 3aveTty
MepeyeHb
BOMNPOCOB K
9K3aMeHy;
MpakTnyeckmne

3alaHus




20. TUNoBble OLEHOYHbIE CpeAcTBa U MeToAUYEecKue MaTepuasibl, onpeaensowme npoueaypbl
OLleHNBaHUs

20.1. TeKywmiA KOHTPO/Ib YyCNeBaemMmocTun

KoHTposib ycneBaemocTy No AUCLMMNJIMHE OCYLLECTBNAETCA C NOMOLLLIO C/ieyHLnX OLEeHOYHbIX

CpefcTB:
20.1.1. NepeueHb NpaKTUYECKMUX 3apaHuii (3aga4)

|. Buosioauyeckue membpaHbl. Cmpykmypa, csoticmsa
1. YpenbHas anekTpyyeckas €MKOCTb MeMOpaHbl akcoHa, W3MepeHHass BHYTPUKIETOYHbIM
MVKPO3/1EKTPOAOM, OKasasach paBHoit 0,5 Mukpodpapag/cm?. Mo chopmyne nocKoro KoHaeHcaTopa
OLLEHUTb TOJLWMHY TMAPOPOBHOro €108 MemMmbpaHbl C AU3IEKTPUYECKON MPOHULAEMOCTbLIO, PaBHOM 2.
2. Kakoe paccTosiHme Ha NoBepXHOCTM MeMbpaHbl 3puTpoumuTa NPOXoanT monekyna docdgonvnuaa 3a 1
CeKyHAOy B pesynbtate natepasibHoil anddysmn? KoadhcomumeHT natepasnbHOn anddysnm npuHATb
paBHbIM 10™*? M%/c. CpaBHUTE C OKPYXXHOCTbIO 3pUTpOLMTa AVAMETPOM 8 MKM.
3. Mpu dazoBoM nepexoge MeMOpaHHbIX OCHONUNUAOB U3 XUOKOKPUCTAIIMYECKOTO COCTOSHUA B
reflb TOMIWMUHA 6UC0A n3mMeHseTcs. Kak npu aTOM U3MEHUTCS 3/1eKTpuyYeckast EMKOCTb MeMbpaHbl? Kak
N3MEHUTCS HanPsHXKeHHOCTb 3/1IEKTPUYECKOro Nosis B MembpaHe?
4. C NOMOLLbI CMNH-MeYeHbIX MOJIeKY/T POCONNNMUAOB YCTAHOB/IEH TPAANEHT BA3KOCTU MO TOJMLMHE
MeM6paHbl. OnuwnTe aKCNepuMeHT. IF'Ae BA3KOCTb BbILE: Y NOBEPXHOCTM MeMOPaHbI UN B ee LieHTpe?
5. Kak nameHutcst obneryeHHas andpdysnsa MOHOB Kaulnsl ¢ yHacTUeM MOJIEeKy/bl Ba/IMHOMULUMHA nocrie
dhazoBoro nepexoga MeMOpPaHHbIX NMUNUAO0B U3 XUOKOKPUCTAISIMYECKOTO COCTOSAHWUSA B reNb?
6. OcmoTMyecknini aDEKT B XMBbIX KNETKaX COMPOBOXAAETCA UX HabyxaHMemM B TMNOTOHUYECKOM
pacTBope M CXaTuem B runeptoHuyeckoM. byaeT nu HabnwgarbCca OCMOTUYECKMA 3AIEKT npu
HaKoM/IeHNN NOHOB HATPUA NO CXeMe aHTUNopTa? cxeme cumnopra?
7. TNokasaTb, 4TO YypaBHeHWe HepHcTa-MnaHka cBOAMTCA K YypaBHeHW ®uka ansa  anddysuii
He3apsHKeHHbIX YacTul,
8. ®epmeHT K'/Na'™-ATdaza B nnasmaTtuyeckoin MembpaHe apuTpoLuTa CoBepLUMA WeCTb UMKIoB. Kakoe
KO/IMYECTBO MOHOB HATpUS U Kannsa npu 3TOM 6bI/1I0 aKTUBHO TpaHCcnopTupoBaHo? CKOJ/bKO 3Heprum
ObI/10 NpY 3TOM U3PacxoAoBaHO, eCNu rMAPOAN3 oAgHOro Monst AT® conpoBoXaaeTcs 0CBOOOXAEHNEM
33,6 kK? SdhdheKTMBHOCTb NpoLecca 3HepreTMYecKoro ConpsiXxeHnsa ycnoBHo cumntatb 100 %.
9. B K/1eTOo4YHbIX MeEMbBpaHax M3BECTHbI TPU MOHHBIX Hacoca: K*/Na*- Hacoc, NMPOTOHHbIN Hacoc,
Ka/ibLMeBbIl Hacoc. KakMMm o06pa3om OCyLeCTB/ISeTCS MpU 3TOM akTVBHbIA TPaHCMOPT caxapoB U
aMWHOKNCNOT?
10. BO3MOX€EH N1 OAHOBPEMEHHbI TpaHCMeMOpaHHbI NePeHOC MOHOB KaslMs U HaTpus Nno cxeme
cumnopTta? lNo cxeme aHTunoprta? No cxeme yHunoprta?
11. O6bACHUTE GMO(U3MYECKN MEeXaHM3M [EeNCTBUS f4a TeTPOAOTOKCMHA M MECTHOr0 aHecTeTuka
TeTpasT1I aMMOHUA.
12. Kak COOTHOCATCA NPOHMLAeMOCTM MeMOpaHbl akcoHa KasibMapa A5 pas/iMyHbiX MOHOB B MOKOE U
npv BO36YXaeHnn?

[l.buoanekmpuyeckue nomeHyuasibl

1. Kakoii TpaHCNopT MOHOB CO34aeT MEMOPaHHYI0 Pa3HOCTb NOTEHUMAsIOB: NACCUBHbIA UIN aKTUBHBIN?
OTBeT noscHure.

2. Yto 60/blIe: CKOPOCTb PacnpoCTpaHeHUs 3/1eKTPUYECKOro CurHasa no nposBojamMm MOPCKOro
Tesierpaga navM CKOpoCTb PacrnpoCcTpaHeHs HEPBHOMO NMMYy/bca No MembpaHe akcoHa? Novemy?

3. Kak COOTHOCATCS NPOHMLAEMOCTM MeMOpaHbl akCoHa KanibMmapa 415 pas3/iMyHbIX MOHOB B NMOKOE 1 Npu
BO36YXAeHUN?

4. Yemy paBHa HanpsHKEHHOCTb 3/IEKTPUYECKOro Mo Ha MeMbpaHe B COCTOSHWW MOKOSA, ec/v
KOHLIEHTpaUMA MOHOB Kasius BHYTPWU KIeTKM 125 MMOnb/N, cHapyxu 2,5 MMonb/n, a TonwuHa
mMemM6paHbl 8 HM?

5. PaccuuTtalite amnauTtygy noTeHumana geicTBus, €C/iM KOHLEHTPaUUs Kaains u HaTpus BHYTPU KITETKM
BO30YAMMOW TKaHM COOTBETCTBEHHO: 125 mmonb/n, 1,5 Mmonb/n, a cHapyxun 2,5

MMonb/n 1 125 mmons/n.

[ll.Buoghu3uka MbIEYHO20 COKpaweHus

1. lpun MbILLEYHOM COKpaLLEeHUK:

a. Hutn akTMHa CKONbL3AT BHYTPb capkomMepa BA0/1b MUO3MHA
6. MNO3MH CXMMaeTCs NOA06GHO NMpPYXUHe



B. MocCTukn NPUKPENNAKTCA K aKTUBHbIM LIEHTPAM akKTUHa
r. MOCTMKM pa3mMblkaroTcs

2. Cwuna cokpalleHusi, reHepupyemMasi MblllLEel, onpeaenseTtcs:
a. AIMHOWN aKTUBHOWM HUTK

6 U3MEHEHMEM CUSbl, TeHEPUPYEMOI OAHUM MOCTUKOM

B. KO/IMYECTBOM OAHOBPEMEHHO 3aMKHYTbIX MOCTUKOB

r. Ynpyroctbto MMO3WUHOBOWN HUTW ;

IV.[emoOuHamuka

1. Paguyc cocyaa ymMeHbLUW/ICA BABOE. BO CKO/IbKO pa3 n3mMeHUTCs 06beMHas CKOPOCTb KPOBOTOKa Npu
Hen3mMeHHOM nepenaje AasfeHns?

2. Bbluncnvte fasneHne KpPoBM Ha paccTtosaHMM 5 CM OT Havasna cocyja, ecnu B Havane cocyja
faBneHve cocTtaensiet 10* Ma, ero paguyc 1 mm, BA3KoCTb KpoBu 0,005 lMaec, /MHeliHas CKOPOCTb
asmxeHns kposn 20 cm / c.

3. BO CKONbKO pa3s N3MeHUTCA CKOPOCTb NajeHusa AaBfieHns B Havasie auacTtosibl, eC/v rmapasnnyeckoe
COMpPOTMB/IEHME MENKNX COCYAOB yBennuuaock Ha 20 % ?

4. Bo CKONbKO pas rmapasnnyeckoe ConpoTuB/IEHME ydacTka aopTbl (paguyc aopTbl 1,25 cM) MeHbLUe,
4yeMm ruapasnnyeckoe COMPOTUB/IEHME yyacTka apTepum TOW Xe [JIMHbl (paguyc aptepun 2,5 Mm)?
BA3kocTb KpoBM B apTepuu coctasndeT 0,9 BA3KOCTU KPOBU B aopTe.

5. Bo CcKONbKO pa3 [0/MKHO YBENMUUTBLCA AaB/ieHWe KPOBW B Haudasle KPYynHOro cocyga, vtobbl npwu
cyXeHuun ero npocseta Ha 30 % pgaBfieHMe Ha BbIXo4e U3 cocyfa M 06beMHas CKOPOCTb KPOBOTOKAa
oCcTaNIUCb Obl NpPexXHUMN? B OTCYTCTBME CYXeHus najeHue pasneHus B cocyge coctaensetr 0,2 oT
JaBneHuns B Havyasie cocyga.

V. PaduayuoHHasi uoghusuka

1. B opraHu3m vesnioBeka nonasio 0,1 % u3oTtona ™!l oT ero cyTouyHoit notpe6HocT 150 mr. CKOMbKo
aToOMOB 3TOr0 M30TOMa pacnageTcs B OpraHm3Me execekyHAHO B Te4eHue nepsBoro yaca (cumMrtartb, YTo B
nepBblii Yac CKOPOCTb pacnaga NnocTosiHHa).

2. PaanoakTuBHbIN npenapaTt uMeeT NocTosiHHYo pacnaaa X = = 1,44*10* u' . Yepes cKo/IbKO BPpEMEHU
pacnagetca 75 % nepsBoHavyasibHOro KOMMYecTsa aaep?

3. MArkve TkaHW yenoBeka MnoAsepralTcs pagnmoakTMBHOMY 06/1y4eHno B TedeHne 1,5 yaca, npu aTom
aKcnosuumoHHaa posa coctasuna 0,6 peHTreHa. Uemy paBHa norfoweHHas fosa B pafax? Kakosa
MOLLHOCTb 3KCMO3ULMOHHOM [03bl? Kak COOTHOCATCA MeXay CO60M 3KCNO3MLUMOHHAaA 1 Guonormyeckas
[03b1?

4. Kakyto onacHOCTb A/ 4YesioBeka HeceT BbIOPOC pas/iMyHbIX pafMoaKkTMBHbLIX M30TOMOB B
atmocthepy? OOMHaKoBO NN AeWCTBME MX HA OpraHn3M? Kakme OCHOBHble nokasatesin onpegensor
cTeneHb UX BO3AENCTBUA Ha OpraHn3m?

20.1.3. NMepeyeHb Na6bopaTopHbIX padoT

1. Buckosmmetpusa. OnpepenieHne BA3KOCTU pas/inyHbIX pacTBopoB. OnpepeneHve BA3KOCTU
61ON0IMMEPOB U BUONOTNYECKNX XKULKOCTEN.

2. ViccnepoBaHre NpOCTPAaHCTBEHHOW CTPYKTYpbl 6€MKOBbIX MOekyn in silico. NMonck romosioros
Lenesoro 6esika. BbisiBfieHe KOHCepBaTUBHbIX NocnefoBartesibHOCTeN B 6esike. Monck noTeHumanbHbIX
caliTtoB CBA3blBaHWs. AHa/IN3 BHYTPEHHEN CTPYKTYpbl Monekybl 6enka. Mporpammbl BLAST, ClustalW,
BioEdit, Vftstro, Mole.

3. OnpegenexHve akTUBHOCTU HEKOTOPbIX (DEPMEHTOB AHTUOKCUAAHTHON CUCTEMbl 4YesiIoBeKa.
BnvaHue donanyecknx oakTtopoB Ha akTUBHOCTb AaHHbIX (DEPMEHTOB.

4. OnpegeneHuve yposHA MOJ1 MeETOAOM XEMUTIOMUHECLEHLUW.

5. W3yyeHne npoaykumm A®PK HeliTpohmnamy C MNOMOLWBID MeToda WHAYLMPOBAHHOM
XeMUTIOMUHEeCLeHLNN

6. MonyyeHne nunocom. NprmMeHeHne IMNOCOM MNPV N3roTOBJ/IEHUN NIEKAPCTB.

7. WVccnepoBaHve OCMOTUYECKOM CTOMKOCTM MeMOpaH 3puTpoumMTOB MNpU  BO3AENCTBUM
HeKoTopbIX  dm3nyecknx draktopoB. CnektpodpoTtomeTp UV-2401PC (Shimadzu, #AnoHusa) wu
nporpammMmHoe npunoxexHve UVProbe gna aHannsa KMHETUKN npoLecca remosmsa.

8. WM3yyeHne aBTOKOMIE6AHUI C MNOMOLLBID METOAOB MaTemMatuyeckoro MoLenvmpoBaHus.
MocTpoeHne perpeccrnoHHbIX Mogernei B nporpamme STADIA



9. WccnepoBaHne pagMoakTMBHOCTM obpasua B 3aBWCUMOCTU OT FEOMETPUYECKUX YCOBUIA
cyeTa. MccnepgoBaHne NPOHMKAKOLWEn CNOCOOGHOCTU pafMoakTUBHbLIX YacTul,. OueHka paguauvoHHON
o6cTaHoBKKU. [lo3umeTp-pagnomeTp MKI-01-10/10. Mpunoxenna RadLabs v Monirad ana nnaHwera.

10. WccnepoBaHne BNUSHUA Y®-cBeTa Ha CNEKTPasibHble XapaKTepUCTUKM remoriobuHa
yenoseka. CnekrpogotomeTp UV-2401PC (Shimadzu, AnoHnsA) 1 nporpammMmHoe npunoxeHne UVProbe
ONA aHaM3a crekTpasibHbIX XapakTepucTUK 6BMO06HLEKTOB.

11. NccnepoBaHue BAMSHUA Y®-cBeTa Ha (PyHKLUMOHa/bHbIE CBOMCTBA /IMMGOLUTOB.

12. MexaHu3m (QOTOMHAYUMPOBAHHOIO reMosiM3a 3puUTPoUMNTOB. BriMsHME (hOTONPOTEKTOPOB U
dhoToceHcnbrnn3aTopoB Ha POTOMHAYLIMPOBAHHbIN TEMOJIN3 3PUTPOLUTOB.

Mpumepbl Na6opaTopHbIX paéoT

Na6opaTopHasa pa6oTa. /lccnegoBaHne NPOCTPAHCTBEHHOW CTPYKTYPbl GE/IKOBbIX MOJIEKY/ in
silico. MoncK NOTEHLMa/IbHbIX CAiTOB CBSI3bIBAHUSI.

Martepuanbl 1 o6GopyaoBaHMe: MEepPCOHaUIbHbIA KOMMNbIOTEP C [OCTYNOM B WHTEPHET,
nporpamma MAESTRO.

Lenb pa6oTbl: aHaM3 pacnpegeneHms aMMHOKUC/IOTHBIX OCTaTKOB Ha NOBEPXHOCTU GEe/KOBOWA
rno6yneol.

Xop paboThbl

1. OTKpbITb canT: https://www.ncbi.nim.nih.gov.

2. B OKkHO novicka BBECTM Ha3BaHue hepMeHTa Ha aHr/1. a3blike unn ero ID. HaxxaTb «Search».

3. B HOBOM OKHE HaxaTb Ha CCbIfIKy «Structure».

4. B OTKpbIBLUEMCA CNUCKE HaTN Tpebyemyto CTPYKTYpY.

5. CkauaTb mogenb chepmeHTa B chopmarte .pdb (ccblnika B NpaBoM BEPXHEM YI/y).

6. 3anyctutb nporpammy Maestro, OTKpbiBaeM B Heli CKayaHHyH CTpYKTypy. Bknagku «Project»,
«Edit», «View», «Workspace», «Display Atoms», «Representation» A0/DKHbI OblTb aKTVBHbI.

7. Y6paTb C n306paxxeHnsa mogenu Mosiekysibl BoAbl U NNraHaoB.

8. [lnsa 6onblue HAarNagHOCTU OTPa3nTb Ha MOAENN 3NEMEHTbI BTOPUUYHOW CTPYKTYpbI.

9. Pa3BepHyTb MOoAe/Nb crieynasnibHbIM KHOMKamMn B /1IEBOM KpaiHeM psAy naHenu.

10. BblbpaTb CTPOKy «Select».

11. B oTKpbIBLLEMCA HOBOM OKHE OTKPbITb BK1agKy «Residue», Bblbpatbk CTPoKy «Residue type»
N HaxaTtb «Cys» (aHaNornMyHo «Trp», «Tyr», «Phe»), «Add» 1 «OK».

12. CoxpaHuUTb NO/yYEHHbIE N300PaXEHNSI.

13. Cpgenatb BbIBOA, O BCTPEYAEMOCTU LEe/IEBbIX aMUHOKMC/IOTHLIX OCTATKOB Ha MOBEPXHOCTU
MOJIEKYNbI Besika.

Na6opaTopHasa pa6ota. DU3UKO-XMMUYECKME OCHOBbI AENCTBUMA WMOHU3UPYIOLLMUX W3/TyYEHWA.
Pa6ota ¢ npunoxeHnamm RadLabs 1 Monirad.

Martepuanbl n o6opygoBaHue: [JozmmeTp-paanomeTp MKIM-01-10/10. Mpunoxenna RadlLabs n
Monirad

Lenb pa6oTbl: NO3HAKOMUTLCS C paboToi NpunoxeHuin RadLabs n Monirad, npoBecTn oueHKy
paanaumoHHO 06CTaHOBKM B Npeaenax yuyebHoro kopnyca.

Xop paboThbl
1. YctaHoBuTb npunoxeHunss RadLabs n Monirad n3 Google Play 1 03HakoMuTbCS € UX paboToli
(MoapobHas WHCTPYKLUMSA JOCTynHa no CChbI/IKE:

http://www.ecorad.com/bitrix/templates/aspro-scorp/images/RadLabs_0.pdf)

2. MNposecTu n3mepeHne MA/ nocnenoBaTtesibHO Ha KaXXA0OM 3Taxke Kopnyca.

3. poBecTn M3MepeHue MNJOTHOCTM MOTOKa [-yacTul, MocnefoBaTes/ibHO Ha Kaxk[OM 3dTaxe
Kopnyca.

3. CoxpaHuTb NoslyYyeHHble pesynbTarhl.

4. MpoaHanu3npoBaTb pe3ynbTaTbl U cAenatb BbiBOA O paavalMOHHON 06CTaHOBKE B YY4EOHOM
Kopnyce.

OTBeTUTb Ha BOMPOCHI:

1. Yto npeacrtaBnsieT coboii pagnoakTUBHbIN pacnag 3/1EMEHTOB?
2. [lainTe xapakTepucTrKy BUAOB paavoakTMBHOMO pacnaja.
3. Cchopmynupyiite 3aKOH pagnoakTMBHOrO pacnaga.
4. OxapakrepusyiTe AeTeKTOPbl NOHU3UPYIOLLNX U3NYyYEHWA.
5. OnuwunTe NpUMeHeHne paaMoakTUBHbLIX N30TOMOB B 6MO10TMN N MeauLMHE.



6 O6/1aCTb MPUMEHEHUS 1 BO3MOXHOCTU NpuioxeHnin RadLabs n Monirad.

OonucaHue TeXHOJIOTNN npoeepeHus TEKyU.leﬁ atTecrtauuun

Tekywas aTrectaums NpoBOAWUTCA B COOTBETCTBUM C [1ONOXEHVWeM O Tekyllei aTrectauuu
obyvalllMxca NO  nporpaMMam  BbICLIEr0o  06pa3oBaHusi  BOPOHEXCKOro  rocyapCTBEHHOrO
yHuBepcuTeTa. Tekywas arrectaumns npoBoaMTCS B (pOpPMe OTYETOB O BbINOIHEHWMU /1a60pPaTOPHON
paboThbl.

OTu4eT O BbINOJIHEHUU Na6opaTopHOii padoThl
LLla6noH oTyeTa 0 BbINOIHEHUW /TAa60PaTOPHON paboThl
OT4yeT 0 BbINONHEHUM nabopaTopHor paboTbl Ne _ <Ha3BaHMe TeMbl>, BbINO/IHEHHOWN B pamKax
ancumnnaviel b1.6.43 O6wan n meguuMHckas pagmoéuonorns obydawouwmmes  kypca <®.1.0.>,
cneynansbHocTb — 30.05.02 MegumumHckas 6rogusnka

Lenb pa6oThbl:

O6GopyaoBaHMe U maTepuasbl:

Xopa pa6oThbl: (kpaTKkoe onucaHne xoda padoTbl C yKazaHWeM MepBUYHbIX AaHHbIX, pacyHeTHbIX
dopmys, pe3ynbTaTtoB MPOMEXYTOUHbIX M KOHEUHbIX pacyeToB; WIKCTPaTUBHbBIA MaTepuas (rpadounku,
dhoTorpadum 1 np.), obobularolme TabanLbl)

BbiBOAbI:

Tpe6oBaHUA K BbINOMHEHUIO 3a4aHUI (MU WKaNbl U KPUTEPUN OLLleHUBaHUA):

Kputepuamm oueHnBaHUA BbINOIHEHUA nabopaTtopHoit paboTbl ABAKOTCA:

— NoAroToBKa K 3aHATMIO (OdoopmiIeHME 3aHATUSA B paboyeil TeTpaauM B COOTBETCTBUM C
MeTOANYECKUMUN peKOMeHAaLMAMM);

— OTBETbI Ha YCTHbIE BONPOCHI N0 TEME 3aHATUS U COAEPXKaHUI0 NabopaTopHoii paboTbl;

— aKTMBHOCTb M CaMOCTOATENbHOCTb NP BbINOSIHEHUN 3a[aHWiA;

— ohopmneHne pesyibTatoB B COOTBETCTBMM C METOAMYECKAMN PEKOMEHLALNAMN;

— YMeHVe aHanu3npoBaTb, 06CYyXAaTb MOJlyYeHHble pe3y/nibTaTbl U CaMOCTOATESIbHO
hopMynumpoBaTth BbIBOAbI;

— YMEHVE peluaTtb npakTuyeckne 3agaHms (3agadn) no TeMe BbIMNOIHEHHOW paboTbl.

PaboTa cunMTaeTcs BbIMOJIHEHHOW W 3a4YTEHHOW, eCc/in CTYAEeHT B KOHLUE 3aHATUS npefcTtaBun
OTYeT B COOTBETCTBMM C AaHHbIMU METOANYECKUMU PEKOMEHAALNSAMMU.

20.2. NMpomexyToyHas atrectayus
MpomexyToyHaa aTTectauMs Mo AUCUMNJIMHE OCYLLEeCTB/ISETCA C MNOMOLLbID CnenyoLwmx
OLLeHOYHbIX CPenCTB:

20.2.1. MNepeyeHb BONPOCOB K 3a4eTy
1. MpegMeT 1 3aga4m MeauLUMHCKON 61uor3snkn. MpobaiemMbl U NepcrnekT!Bbl Pa3BUTUS COBPEMEHHOM
MeANLNHCKOM 61OdIN3NKN.
2. 3aKoHbl ABWKEHUS XNakmx Ten. OCHOBbI MeXaHVKWN XUAKOCTEW: HanpshkeHue, rugpocraTnyeckoe
JaBneHune, BA3KOCTb.
3. Buabl BA3KOCTWN.
4. 3akoH HbloToHa B peonorun. HeloTOHOBCKUE Y HEHBIOTOHOBCKME XUAKOCTH.
5. Teopema bepHynnn. [lBmxeHune XnaKkoctn B Tpyokax. NyaseneBckoe TeYeHMe XNAKOCTK B TPYOKe,
yncno PeilHonbaca, TYpOyIeHTHOCTb NPy TeYeHun B TpyoKe.
6.  TeuyeHue XMOKOCTU B CyXaloLLelics, 30rHyTol Tpyoke, obTekaHue Ten.
7. FemogmMHaMMyeckme OCHOBbI KpoBooOOpalleHusi. JInHeliHasa 1 06beMHasi CKOpPOCTb KpPOBOTOKA.
MeToabl M3MepeHWs CKOPOCTU [ABWXEHUS KPOBW. [pajMeHT CKOPOCTM TeuyeHus KpoBu. MeTonpbl
onpepeneHns BA3KOCTN KPOBMU.
8.  Brodwmsunuyeckune ceoiicTBa 6eska.
9. d®onanHr 6enkoB. OnbIT AHhMHCEHA. Mapaaoke SleBeHTasns, ero peLleHue.
10. 3ranbl dongmHra. LanepoHsbl, nx dyHKumn. dongassl, X yHKUUK.
11. WHCTpyMeHTbl M3y4YeHUss MPOCTPaHCTBEHHOM CTPYKTypbl 6enka in silico. basa paHHbIX PDB.
Mnatdpopmbl NCBI, EMBL.



12. TapHble M MHOXECTBEHHble BblpaBHUBAHUA. BbIABNEHWE YHUKa/IbHbIX W KOHCEpPBATUBHbIX
nocnepgosatenbHocTel. Mporpammbl BLAST, ClustalW, BioEdit.

13. AHa/M3  aMWHOKMCNOTHbIX OCTaTKOB, (DOPMUPYIOLMX MOBEPXHOCTb  6esiKoBOW  rN106ysbl.
MNporpamma MAESTRO.

14. AHanu3 BHYTPEHHEN NPOCTPAHCTBEHHON CTPYKTYpbl 6GEnKoBOW MOAekynbl. [Mouck nonocTei,
kaHanos v nop. Nporpamma MOLE.

15. BbonesHu YyenoBeka, CBA3aHHbIE C HapyLleHneM honauHra.

16. MeToabl MOMEKYNAPHON BUOUN3NKM B KNMHUYECKOWN NPAKTUKE.

17. TeopeTuyeckne oCHOBbI METOAA 3nekTpodopesa.

18. TeopeTuyeckne oCHOBbI MeToAa resb-punbTpaunn.

19. TeopeTnyeckne OCHOBbLI METOAA Y/IbTPaLEHTPUDYrMpoBaHNS.

20. TeopeTuyeckme OCHOBbI CNEKTPOOTOMETPUYECKOTO aHaIm3a. Bo3MOXHOCTK criekTpodhoTomeTpa
UV-2401PC (Shimadzu, AnoHus)) 1 nporpammHoro npunoxeHus UVProbe gnsa getanbHOro aHanmsa
CNeKTpaUTbHbIX XapakTepUCTUK 6MOOOBHEKTOB.

21. [OundbdpepeHumnanbHas 1M Npou3BofHasd CnekTpodoToMeTpusi. BO3MOXHOCTM chekTpodoToMeTpa
UV-2401PC (Shimadzu, AnoHua) u nporpamMmmHoro npuioxeHusa UVProbe ansa pgetanbHOro aHanmsa
CneKTpaUTibHbIX XapakTepUCTUK BMO0OBHEKTOB.

22. TeopeTtnyeckne O0CHOBbI du/TlyopecUeHTHOro aHamsa.

23. TeopeTtuyeckue OCHOBbI MeToga 61oxeMuIlOMUHECLIEHLMN. VHayumpoBaHHas
XeMUIOMUHeCUeHUNS. KMHeTnka XeMUIIOMUHECLEHLNN.

24. CsobogHble pagukasibl B brocuctemax. Vix posib B HOpMe 1 Npu naTonormu.

25. AKTMBHblE (DOPMbI KMCIOPOAA.

26. TlepokcupHoe oKUC/eHne NMnnaos.

27. Okcup asoTta u ero buonornyeckas poseb.

28. AHTMOKCUAAHTbI, MEXAHU3M AECTBUSI.

29. ®epMeHTbl aHTUOKCUAAHTHON CUCTEMbI, KaTa/In3MpyemMble MU peakLmm.

30. bBonesHn yenoBeka, CBA3aHHbIE C HapyLLeHeM PYHKLMOHMPOBAHNA aHTUOKCUAAHTHON CUCTEMBI.
31. MogenbHble MNUAHLIE MEMOPaHBbI.

32. TlpyMeHeHne NMNocoM Npu N3roToBMEHUN JIEKAPCTB.

33.  MexaHu3mbl TpaHcnopTa BeLeCcTB Yepes3 61osiornyeckme MeMopaHsl.

34. BwuAbl MOHHbIX KAHA/OB, pPerynsauns nux padoTsl.

35. CBob6ogHopagukanbHble npoLecchbl B GuomemopaHax.

36. CoBpeMeHHasdA wMmofeflb MemMOpaHbl W pPoab  JIMNNGOB B (DYHKUMOHMPOBAHMM  MeMOpaH.
MembpaHHble padTbl.

37. XonectepuH Kak KOMMOHEHT K/1IETOYHbIX MeMbpaH, ero posib B pa3BUTUKN NaTosI0rUiA.

38. Twvnbl KNETOUHOW rM6enun. ANonNTo3 1 HEKPO3. X posb B pa3BUTUN NATOSOMNIA.

39. HapyweHne paboTbl MEMOpaHHbLIX CUCTEM Kak OAHA M3 NPUYMH NATONOMMin B (PYHKLUMOHMPOBAHMWSA
KNeTok (6uonornyeckas CMepTb KAETOK MPU TMNOKCUKN, MHTOKCUKaLMAX, MEXaHUYECKMX MOBPEXAEeHUAX
TKaHel, OTMOPOXEHNSAX U OXOrax, AeNCTBUN NOHN3UPYHOLLMX N3TYUYEHNA).

40. HapyweHua QYHKUMOHMPOBAHUA MeMbOpaH Kak C/efcTBue W3MEHEeHWs akTUBHOCTM paboTbl
MeMOpaHHbIX (PEPMEHTOB, AeATENbHOCTM MEMOPaHHbIX PELLENTOPOB WV MOHHbIX KaHa10B.

41. Bwuabl 6uonoTeHUManoB, MexaHusm (OpMMPOBaHMA MOTEHUMana MNOKosl. YpaBHeHus HepHcTa,
lonbgmaHa, Tomaca, Xo4KKMHa-Xakcaun.

42. TloTeHuman geicteus, ero ceoilctea. OCoOb6eHHOCTY NoTeHumMana AeincTBusA cepAeyHON MbiLbl.
43. burodm3snka HeEPBHOIO NMMynbCca.

20.2.2. NepeyeHb BOMNPOCOB K 3K3aMeHY
1. doTopeLenuus, ee MoMeKyspHble MexaHu3Mbl. CTpoeHne nasiodek U Konboyek cetTyaTky rnasa.
doToXMMUYeckme npespaleHns pogorncrHa. MexaHm3m hopMyMpoBaHUA peuenTopHOro noTteHuvana B
3pUTENIbHOM peLenTope.
2. Brodgmsnka cnyxa. CnyxoBble peuentopbl, MEXaHU3M PeLenLymmn 3ByKOBbIX Kos1ie6aHuiA.
3. Tunbl KNETOYHbIX peuenTopoB. CBOICTBA PeLLEeNTOPOB. JlIuraHa-peLenTopHOe B3aMMoAencTame.
4. MexaHn3Mm nepegayn curHasia B KNeTky. lNepBuyHbIE N BTOPUYHbIE MECCEHKEPbI.
5. MexaHn3m AeicTBus rmapoo6HbIX TOPMOHOB Ha MOEKY/ISIPHO-KNETOYHOM YpPOBHE. MexaHu3m
AelcTBUA rnapodun/ibHbIX TOPMOHOB Ha MOJIEKY/ISIPHO-KNIETOYHOM YPOBHE.



6. MexaHn3M BO3HVMKHOBEHUSA aBTOKo/ie6aHuin B OMOMOrMYECcKMX cuctemax, pacnpocTpaHeHune
aBTOBOJIH B BO30yauMbIX cpepax. Peakuns Benoycosa — XXab0TUHCKOro Kak MogefNlb BO3HUKHOBEHUSA
aBTOKO/1EBAHWIA.

7. Mpo6sieMbl XPOHOOBMOOTNN, UCMOJIb30BaHNE NPUHLMMNOB XPOHOMEAMLMHbI B pa3paboTke MeTo40B
neyeHnss apuTMUA cepaua M Apyrux 3aboneBaHWuil, CBA3aHHbIX CO CMOHTaHHOW BO30GYAUMOCTbLHO
HEPBHbIX 1 MbILLEYHbIX TKAHEN.

8. MaTtemaTuyeckme mogenn B 6uonorun.  Mcnonb3oBaHve — UUPPOBLIX  TE3HONOMMA B
MoAenmpoBaHun. VisyyeHne aBTokosie6aHnin ¢ NOMOLLbI0 METOA40B MareMaTnyeckoro MoAesiMpoBaHus.
9. ®U3NKO-XMMUYECKME OCHOBbI AENCTBUSA MOHU3NPYIOLLUX N3TYHEHUIA.

10. [J03bl MOHU3MPYKOLWETO W3/yYeHUs. [eTeKTopbl WMOHU3MPYKOLWMX WU3nydeHuin. MpunoxeHnsa ans
po3nmeTpos RadLabs 1 Monirad.

11. TeopeTuyeckue npeacTaB/ieHNs O MexaHu3Me OMOJIOTMYEeCcKoro LelCTBUA  NOHU3MPYHOLMNX
n3nyyeHnin. MonekynsipHble acnekTbl OGMOMOrMYECKOro  AEeNCTBUMA  MOHUSMPYIOLUMX — U3/TYHYEHWA.
B3anmogeiicTeme pasHbiX BUAOB MOHM3UPYIOLWLETO M3/yYeHnst ¢ BoOMonekyamun.

12.  MexaHu3Mmbl NOMMOLWEHUS 3HEPTUM MOHN3NPYIOLLINX U3MTYYEHWIA.

13. MexaHu3M pa3BUTKS JIyYEBOTO NOPaKEHUS.

14. TlposBneHne NIyd4eBOro NoOpaXxeHUs Ha YPOBHE KITeTKMU.

15. JlyyeBasi 6051e3Hb Yenoseka. OnocpefioBaHHble U OTAasIeHHble 3hdEKTbI 061YHEHUS.

16. Cnocobbl ge3akTmBaunm BO30YXXAEHHbIX COCTOSAHUIA.

17. JIIOMUHECUEHUMS, MPUMEHEHNE MIOMUHECLLEHTHOIO aHasIM3a B MEAULMHCKOM AnarHOCTUKe.

18. dnyopecueHTHble METKN 1 30HAbI, NX MPUMEHEHNE B MeANLVHE.

19. ®oTob6UONOrMYecKne NPoOLECChl U UX CTaguu.

20. doToXMMUYecKMe npespaLleHns 61uononnmepos N GuomemopaH.

21. OcHOBHble Hanpas/ieHnsa poToMeANLMHbI.

22.  ®oToTepanus.

23. MexaHu3mbl TepaneBTMYECKOro aeiicTeunsa Yd-ceeta. ictopus npuMeHeHust Y D-06/1y4eHNst KpoBMW.
MeTtoabl Y®-06/1y4eHNs KPOBMW.

24. ®oToaMHamMmunyeckas Tepanus. doTonpoTeKkTopsbl, MeXaHU3Mbl nx aencrteus.
doTOCEHCUONNN3ATOPbI, MexaHu3Mbl WX AelcTBMA. POTONPOTEKTOPbl M (POTOCEHCUOUNIN3ATOPSI,
ncnosib3yemble npu metogax ooToseHeHus.

25. OKucAuTesbHbIN CTpecc nNpu oToTepanmu.

26. TloHsaTMe 06 WHAYUUPOBAHHOM U3AyyeHun. Jlazepbl. Buabl nasepoB, OCOOEHHOCTU KX
61onornyeckoro AencTems

27. JNasepHoe 06s1y4yeHne, OCHOBHbIE NapaMeTpbl.

28. TpumeHeHWe nasepHoro o6syvyeHns B MeauunHe.

29. TpuHUMN 4eACTBUSA resinii-HeOHOBOrO slasepa, ero NpUMeHeHe B MegUunHe.

30. JlazepHas Tepanus, MexaHn3Mbl ie4yedbHoro achdekra.

31. BvsHWE HU3KOUHTEHCMBHOIO /Ia3€PHOIo U3/Ty4eHMa Ha MeMOpaHbl KNeTOK KPOBU.

32. ®oTOMHAYUMPOBAHHbLIM anonTo3 U HEKPO3 NENKOLINTOB.

OnucaHue TeXHOMOrMx NpoBeaeHns
MpomMexyTouHast aTTecTtauusi NpoBOAUTCA B COOTBETCTBUM C [1OMI0KEHMEM O NPOMEXYTOYHOW
aTtTecTalum 06y4atoLMXcsl Mo NporpamMmmam BbiCLLErO 06pa3oBaHus.
KOHTpONbHO-U3MepuTebHble MaTepuasibl  NMPOMEXYTOYHOM aTTecTauuvM BK/IOYAKDT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSIIOLME OLEHUTb YPOBEHb MOJTYYEHHbIX 3HAHWIA, U NpPaKTUYeckoe
3aflaHne (419 3K3aMeHa), N03BO/IAIOLEE OLEHUTL CTEMNEHb CDOPMMPOBAHHOCTN YMEHWIA N HABBIKOB.

Npu oyeHnBaHUN UCNOJBb3YIOTCA KaYeCTBEHHAas N KOJIMYeCTBEHHAas LWKasibl OL,EHOK.

MpuMepbl KOHTPONbHO-U3MEPUTENIbHbBIX MaTePUanos A1 NPOMEXYTOUYHbIX aTTecTauunii no
AncumnnuHe 61.0.35 O6was n meguuMHCKas 6uodmsmnka
YTBEPXXOAIO
3aBeayrownii kacpegpoi
61MOON3NKN N BUOTEXHOIOTNN
B.I. ApTioxoB
_ . .2022rT.

CneunanbHOCTb 30.05.02 MeduyuHckasi buoghusuka



OucuunninHa b61.0.35 O6wasi u meduyuHckasi buopu3uka

Kypc 4

dopma 06yyeHus o4Hasi

Bupg koHTpONA 3ayem

Bup attectaunn rnpomMexxymoyHasi

KOHTpO/IbHO-U3MepuTesbHbIn matepuan Ne 1
1. MNya3eneBckoe TeYeHue XUAKOCTM B TpybKe, uncno PeiHonbAaca, TypOy/lIeHTHOCTb NpU TeYeHuu B

TpyOke.
2. Jtanbl honguHra. LWanepoHsl, nx yHkumn. ®ongasbl, Nx QyHKLMN.

MpenopaBartens O.B. bauapuHa

YTBEPXJAHKO
3aBeayrownii kacegpoii
61MOdN3NKN N BUOTEXHOOTNN

B.I. ApTioxoB
. .2022r.

CneunanbHOCTb 30.05.02 MeduyuHckasi buoghusuka

OuncumnnnHa 61.0.35 O6bwas u meduyuHckast buoghusuka

Kypc 4

dopma 06yyeHus oyHasi

Bug koHTpOns 3a4em ¢ oyeHkoul

Bug attectaymm MPOMEXymoyHasi

KOHTpO/IbHO-n3MepuTesnbHbIn matepuan Ne 1

1. X0oNnecTepuH Kak KOMMOHEHT KIeTOUYHbIX MEMOPAH, ero posib B Pa3BuUTVX NATOMOTUIA.
2. MoTeHuman aeicteus, ero ceoiictea. OCOGEHHOCTU NOTeHUMAaNa AencTBus cepaeyHoli MblLLLbl

lNpenogaBartenb O.B. ballapnHa

YTBEPXJAHKO
3aBeayowuin kapeapoi
61MON3NKN N BUOTEXHOOTNN

B.l". ApTioxoB
. .2022r.

CneuynanbHOCTb 30.05.02MeduyuHckas buoghusuka

OuncumnnnHa 61.0.35 O6was u meduyuHckasi buoghusuka

Kypc 5

dopma 0byyeHus OYHas

Bua KoHTpons 3K3ameH

Bug attectayum MpoMeXymoyHasi

KOHTpOnbHO-n3MeputenbHbii matepunan Ne 2

1. MexaHun3m thopMnpoBaHns PeLLenToOpHOro NoTeHuuasnia B 3puTeibHOM peLenTope.

2. OKMCNUTENbHBIN CTpecc npu hoToTepanuun.

3. depmeHT K*/Na™-ATdasa B nnasmaTnyeckor membpaHe spuTpoLmTa CoBepLUN WECTb LUMKNoB. Kakoe
KO/IMYECTBO MOHOB HATPUA N KasIns NpU 3TOM OblJI0 aKTMBHO TPaHCMopTUpOBaHO? CKOMbKO 3HEprun



6b1710 MpK 3TOM M3pPacxofoBaHO, ecnn rmaposM3 ogHoro mons AT® conpoBoXgaeTcs 0CBOGOXAEHNEM
33,6 KK? ShEKTUBHOCTL NpoLecca 3HEPreTMYecKoro conpsieHns ycnosHo cuntatb 100 %.

Mpenopasaresib M.I". Xondaska

Tpe6GoBaHUA K BbINO/MTHEHUIO 3aaHUI (MU WKaNbl U KPUTEPUN OLLleHUBaHUA):

1) nonHota ” O06OOCHOBaAHHOCTb OTBETa; 2) YMeHWe noMb30BaTbCsA TePMUHOOTMEN,
dhopmysimpoBkamu, MONOXKEHUAMU U NpuMepamMu; 3) CTeneHb CamMOCTOSATE/IbHOCTU MPU BbINOSIHEHUM
paboTbl, 4) CNOCOBHOCTL POPMYNNPOBATE 3aKNHUYEHNE N BbIBOAbI.

Lkana oueHnBaHUA:

OueHka "3auTeHO" BbICTaB/MSETCSA OOyvaloleMycs, €ec/M OH [AEMOHCTpPUpYeT 3HaHue
TEOpeTNYeCcKnx OCHOB OMOU3MKN, CNOCOBEH CaMOCTOATENIbLHO WM C MOMOLWbK npenojasartens
peliatb npakTuyeckme sagadu.

OueHka "He 3ayTeHO0" BbICTaB/iieTCA 00yvaloLeMycs, ec/iv OH OEeMOHCTPUpPYeT OTPbIBOYHbIE,
oparmeHTapHble 3HaHMA B 0651acTM  6MOPU3NKM, [OonyckaeT rpydble OWWOKKW, [AEMOHCTPUpYeT
OTCYTCTBME YMEHUI N HABbIKOB PELUEHUS NPaKTUYEeCKMX 3a4au.

OueHKa "OT/IMYHO" BbICTABASAETCH, €C/IN 00YyYalOLINACA AEMOHCTPUPYET 3HAHNE TEOPETUYECKMX
OCHOB 6MOPU3KKK, YMEHME OOBACHATL TeOopeTMYecKne NOCTPOEHMUs, MPUMEHATb 3HAHUS U HaBbIKN B
o6nacTtn 6uodnsnkn s peweHns npodreccuoHasibHbIX 3a4au.

OueHka "Xopoulo" BbICTABMSAETCS, €Cnn 0obydatolnincs AonyckaeT Herpybblie owWnokn mnm
HEeTOYHOCTM MpPO OTBeTe Ha Bornpocbl KVMMa, HO fdaeT npaBwu/ibHble OTBETbl Ha LOMOJIHUTESIbHbIE
BOMPOCLI. HepoctatoyHo NPOAEMOHCTPUPOBAHO 3HAHWE WNN COAepXaTtcsa oTAesibHble npobesbl BO
BN1AIEHNN TEOPETUYECKUM U NPAKTUYECKMM MaTepuasioMm.

OueHka "ya0B/1eTBOPUTE/IbHO" BbICTaB/IAETCA, eC/in 06yyatoWmicsa AEeMOHCTPUPYET YacTUYHbIe
3HaHWsa B 0651acTM 6MoU3MKN, UK UMEET HEeCUCTEMHOE YMeHWe M0Sb30BaTbCA nabopaTtopHbIMU
MeToZamu AN peLleHnsa npoeccmoHasibHbIX 3aad.

OueHka "HeynoOBNETBOPUTENIbHO" BbLICTAB/MSETCH, €CAM  0byvalolUuincss  AeMOHCTpuUpyeT
OTPbIBOYHbIE, (PparMeHTapHble 3HaHWA, AonyckaeT rpybble OownbkM, AEMOHCTPUPYET OTCYTCTBME
YMEHUA MPUMEHATb 3HaHWS M HaBblkW B 061acTM  MeAMUMHCKOM OMomn3vku  ANns  pelueHus
npog)eccrnoHasIbHbIX 3a4au.



	10. Место учебной дисциплины в структуре ООП:
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	Код
	Название компетенции
	Код(ы)
	Индикатор(ы)
	Планируемые результаты обучения
	ОПК 1
	Способен использовать и применять фундаментальные и прикладные медицинские, естественнонаучные знания для постановки и решения стандартных и инновационных задач профессиональной деятельности
	ОПК-1.1
	Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач
	знать: фундаментальные основы общей и медицинской биофизики; теоретические основы методов биофизических исследований;
	уметь: ставить и решать профессиональные задачи в области общей и медицинской биофизики;
	владеть: практическими навыками биофизических исследований;
	ОПК-1.2
	Использует основные естественнонаучные понятия и методы исследований при решении профессиональных задач
	знать теоретические и методические основы биофизики.
	уметь проводить биофизическое исследование.
	ОПК 1.3
	знать терминологию биофизики, законы биофизики.
	уметь использовать информационные, библиографические ресурсы для решения стандартных задач в области биофизики.
	владеть навыками использования в своей работе информационно-аналитических системы и информационно-телекоммуникационной сети «интернет»
	ОПК-5
	Способен к организации и осуществлению прикладных и практических проектов и иных мероприятий по изучению биофизических и иных процессов и явлений, происходящих на клеточном, органном и системном уровнях в организме человека
	ОПК-5.1
	знать: биофизические основы функционирования биосистем на клеточном, тканево-органном и организменном уровне;
	уметь: объяснить наблюдаемые явления и процессы с точки зрения законов биофизики;
	владеть: навыками интерпретации результатов эксперимента с точки зрения биофизики.
	ОПК-5.3
	знать: теоретические основы биофизических методов исследования биосистем и биообъектов;
	уметь: выбрать биофизический метод исследования, адекватный поставленной задаче;
	владеть: навыками работы с научно-исследовательскими приборами и оборудованием, применяемыми в биофизике
	ОПК-1.1. Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач
	ОПК-5.1. Понимает сущность биофизических, биохимических процессов, происходящих в организме человека
	ОПК-1.1. Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач ОПК-5.1. Понимает сущность биофизических, биохимических процессов, происходящих в организме человека
	ОПК-1.2. Использует основные естественнонаучные понятия и методы исследований при решении профессиональных задач
	ОПК-5.3. Организует и проводит мероприятия по изучению биофизических , биохимических процессов, происходящих в организме человека
	ОПК-1.1. Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач
	ОПК-5.1. Понимает сущность биофизических, биохимических процессов, происходящих в организме человека
	ОПК-1.1. Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач
	ОПК-5.1. Понимает сущность биофизических, биохимических процессов, происходящих в организме человека
	ОПК-1.2. Использует основные естественнонаучные понятия и методы исследований при решении профессиональных задач
	ОПК-1.1. Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач
	ОПК-5.1. Понимает сущность биофизических, биохимических процессов, происходящих в организме человека
	ОПК-1.1. Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач
	ОПК-5.1. Понимает сущность биофизических, биохимических процессов, происходящих в организме человека
	ОПК-1.1. Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач
	ОПК-5.1. Понимает сущность биофизических, биохимических процессов, происходящих в организме человека
	ОПК-1.1. Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач
	ОПК-5.1. Понимает сущность биофизических, биохимических процессов, происходящих в организме человека
	ОПК-1.1. Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач

