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PABOYAA NPOrPAMMA YYEEHON OAUCLIUNNUHBI
B1.0.35 O6wasn u meguuuHckaa onodcdunsnka

1. Kog n HaumeHoBaHuMe cneumanbHocTU: 30.05.03 MeguunHckasa KnbepHeTuka
2. Cneunanusaums:

3. KBanudukauma BbinyCKHUKA: Bpay-KMbepHeTuK

4. ®dopma oby4eHuUs: oYHas

5. Kacheppa, oTBevarowas 3a peanmsaumio gUCUUNNUHLbIL: Kadeapa 6Modunsnkmn un
BnoTexHonormm

6. CocTtaBMTENU NPOrpamMmbl:

ApTioxoB Banepuii ['puropbeBmnd, 4OKTOp Bronormyeckmx Hayk, npodgeccop;
Xonseka MapuHa 'eHHagbeBHa, AOKTOP BMONOrMYECcKUX HayK, LOLEHT;
Kanaesa EneHa AHaTonbeBHa, kKaHaMaaT GUonorMyecknx Hayk, 4oOUEeHT

7. PekomeHAoOBaHa: Hay4yHO-MeTOONYECKMM COBETOM MeANKO-Buornornyeckoro akynbTeTa,
npotokost Ne 2 ot 04.03.2025

8. YuebHbIn roa: 2028/2029, 2029/2030 CemecTtp(bl): 7, 8,9



9. llenu n 3agaum y4e6HOM ANCLUMUNIIUHBI

Llensimu oceoeHusi yuebHoU OucyuniuHbl 6811s10MCs:

— OBfaeHne TeopeTnYeCcKon KoHLenTyansHon 6a3on AMCUMNANHBI;

— OCBOEHME OCHOBHbIX TEOPETUYECKNX NOJTOXKEHNN BMODU3MKM KaK CaMOCTOSATENBHOWN
HayKu;

— npuobpeTeHne 3HaHNn 0 PU3NKO-XMMUYECKNX NMpoLlEeccax U MexaHu3max, KotTopble
nexat B OCHOBE »XMU3HeAesaATeNbHOCTN BMonormyecknx o6 bLEKTOB;

— oBnageHmne NpakTM4yeCckMMmn HaBblkaMn NPoBeAeHUss MEAULMHCKUX CCneaoBaHum ¢
npUMeHeHneM MeToaoB BUOPU3NKN.

3adayu y4ebHoU OuCyUMNUHbI:

— chopMmnpoBaTb 3HaAHWE U NOHUMaHWE BUOPU3NYECKUX ABNEHUN U MPOLIECCOB;

— HayunTbCA BbLISBMATL €AMHCTBO B MHOroobpasumm 6Uonornvyecknx siBleHun nytem
packpbiTUsi OBLWMX MOMEKYNSPHbIX MEXaHU3MOB B3aMMOLEWCTBUNA, fexawux B OCHOBE
Omonorn4yeckmx NpPoLLeccos;

— chopmupoBaTb NpeacTaBneHUss O pPerynsaTopHbiX MexaHu3dMmax obecnevyeHuns
romMeocTtasa >XWBbIX CUCTEM, O MPMMEHUMOCTU 3aKOHOB TEPMOAMHAMUKM K OMONornyeckum
cuctemam; 06 0COBEHHOCTAX KMHETMKM BMONOrMYecKkux NpoLeccoB; O MexXaHu3amMax TpaHcrnopTta
BELLECTB B XMBbIX OpraHn3amax; 0 MexaHnamax reHepawmm 6MonoTeHuManos;

— MOMyYnTb NPaKTUYecKMe HaBblkM paboTbl, OCBOUTL BMOM3NYeckne mMeToabl aHanm3a;
chopmmpoBatb  CMNOCOOHOCTbL  pewaTtb  OnpefernieHHble  uUccrnefoBaTernbCKMe  3ajauu,
yCTaHaBnuBaTb NPUYMHHO-CNEACTBEHHbIE CBA3M B (PYHKLUMOHMPOBaHMM BUOOBHEKTOB;

— cdopmmpoBatb  YMEHME  NPOBOAUTb  KAYeCTBEHHbIM U KOSIMYECTBEHHbLIN
doToOMEeTpUYECKNn U PIyopUMETPUYECKUA aHann3sbl;, PermcTpmupoBaTb XEeMUMIOMUHECLEHLNIO,
onpegenaTb napameTpbl BMOCUCTEMBI NO KMHETUMYECKUM KPUBBIM  XEMUITIOMUHECLEHLNN;
CTPOUTb JMHENHbIE W HENWHEWHble MaTeMaTU4eckne MOAENW, HaxoaAuTb pelleHus Ons
NNHENHbIX MOAENEN aHanNUTUYECKMM W YMCNEHHbIM MeTodamu, BepuduumpoBaTtb napameTpbl
MoAernen no aKCnepuMeHTarnbHbIM AaHHBIM UM NO pe3ynbTaTtaM KIMHUYECKOro uccrneaoBaHns
C NPUMEHEHNEM LN POBLIX TEXHOMNOIMMN;

— MONYYMTb HABbIKM MHTEpPNpeTaLmm pesynbTaToB NabopaTopHbIX UCCea0BaHWUMN;

— cdopMUpoBaTb YMEHUSI U HaBblKM MPUMEHEHUSI MOSyYEHHbIX TEOPETUYECKUX U
NPaKTU4YECKNUX 3HAHNN B MEANLIMHCKOM 1 Hay4YHO-UCCNeaoBaTENbCKON AeATENBHOCTY;

— chopmunpoBaTb yMeHUe popMynupoBaTb M MNNaHWpoBaTb 3ajadn uccnenoBaHun B
Buoumsnke, BOCNPOM3BOANTE COBPEMEHHbBIE METOAbI UCCeaoBaHMs U pa3pabaTbiBaTb HOBLIE
MeToaudeckme noaxodbl ANs peweHus 3ajady  Meguko-OMONormyeckux uccnegoBaHuMn C
NCNoJSIb30BaHNEM LMUPPOBbLIX TEXHOMNOMMN.

10. MecTo y4yeb6HOM AUcUUNNUHBLI B cTpyKType OOI:

YyebHas gucuunnumHa «Obwasn n megnumHckast buodursmka» OTHOCUTCA K 06A3aTeNbHbIM
ancumnnuHam 6asoBon yactm bnoka 1 «AncumnnnHel (Mogynn)y.

TpeboBaHus K BXOAHbIM 3HAHUAM, YMEHUAM U HaBblkaM: YMEHME peluaTb CTaHO4apPTHbIE
3agaun  NpodpeccMoHanbHON  OeATEeNbHOCTU C  UCMONb30BaHMEM  UHGOPMALMOHHbBIX,
onbnuorpadunyecknx  pecypcoB,  MeOMKO-OMONOrM4yeckonm  TEPMUHOMNOMMK,  LUMAPOBbLIX
TEXHOMOMMA N YYETOM OCHOBHbIX TpeboBaHUM WHMOPMALMOHHON BE30MacHOCTU; YMEHMue
NCMNonb30BaTh OCHOBHbIE (PU3NKO-XMMUYECKME, MAaTEMATUYECKME N NHbIE ECTECTBEHHOHAYYHbIE
NOHATUSA U METOAbI NPU peLleHnn NPodeCcCMoHanbHbIX 3a4ady; YMEHNE OLeHMBaTb pe3ynbTaThl
nabopaTopHbIX, MIHCTPYMEHTAIbHbIX, MATONIOr0-aHAaTOMUYECKUX U UHbIX NCCNEeaOoBaHUN B LENsx
pacno3HaBaHNA COCTOSIHUSA UMW YCTAHOBIEHMS dakTa Hann4msa Unu oTcyTcTBMs 3aboneBaHus.



11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUs NO AucuUNNUHe/MOAynio (3HaHUS, YMEHUS,
HaBbIKM), COOTHECEHHbIE C NNaHMpyeMbIMU pe3ynbTaTaMM OCBOEHUA obpa3oBaTeribHOM
nporpamMmbl (KOMNEeTeHLUAMMU) U UHAUKATOPaMN UX JOCTUMKEHUS:

Ko HasBaHwue Koa(bl) NuaukaTtop(bl) MnaHvpyeMble pe3ynbTaTbl 06y4eHus
KOMMNeTeHLMn
OrK | CnocobeH OlK- MpumeHsieT 3HaTb: (oyHOAMeHTanbHble OCHOBbl OOLien wu
1 Ncrnonb3oBaTh U 1.1 dyHOoamMeHTanbHble | MeauuuHcko — Buodmsnkn;  TeopeTudeckune
NPUMEHATb W NpuknagHble OCHOBBI MeTonoB Burodusmyeckmx
dyHOameHTanbHble MeanLMHCKue nccneaoBaHuii;
1 NpuKnagHble 3HaHWA onga
MeauLIMHCKME, NMOCTaHOBKN U yMeTb: CTaBuTb M pellatb npodeccrmoHasnbHble
€CTeCTBEHHOHaYYHbI peLueHus 3agaun B obnactm obuwen u  MeguUMHCKON
€ 3HaHuA ans npodpeccmoHanbHbIX | 6Uodunsmky;
MOCTaHOBKM U 3agad
peLleHns BNafeTb: NPakTUYECKUMU HaBbIKaMm
CTaHO4aPTHbIX 1 Brodusmyeckmx mccrnegoBaHui;
WHHOBALIMOHHbIX OrK- | Ucnonbayet 3HaTb TEOPETUYECKME U METOOUYECKME OCHOBbI
3afjad 1.2 OCHOBHbIe Brodusmnkm.
npocpeccrmoHanbHom €CTeCTBEHHOHAYYHbI
OeATenbHOCTU € NOHATUSI U MeTOAbl | yMeTb NPOBOANTL Buodusmyeckoe
uccnenoBaHui Npy | UccrnegoBaHue.
peLueHun
npodpeccmoHanbHbIX | BNageTb HaBblkaMy NPUMEHEHNSI TEOPETUYHECKNX
3agad 3HaHWIA NPU PELLIEHNM NPAKTUYECKUX
npogeccrMoHanbHbIX 3agad
OnK WuTepnpetupyet 3HaTb TEPMUHOMNOMMIO BLMOU3NKN, 3aKOHbI
1.3 pesynbTaTbl Brounankm.
€CTeCTBEHHOHayYHbI
X nccrnegoBaHui yMeTb UCMNonb3oBaTbh UHPOPMALIMOHHbIE,
npw peLueHnm onbnuorpaduyeckme pecypcbl ans peLleHuns
npodeccrmoHanbHbIX | CTaHAAPTHbIX 3agad B 06riactv Onoduanku.
3agay
BNageTb HaBblkaMy MCMONb30BaHUS B CBOEN
paboTe NHHOPMaLMOHHO-aHANUTUYECKNX
CUCTEMbI U MHAPOPMALIMOHHO-
TENEKOMMYHWUKALMOHHOW CETU «MHTEPHET»
Or1K- | CnocobeH k Or1K- MoHumaeTt 3HaTb: Brodmanyeckme ocHoBbI
5 opraHusaumm n 51 CYLLIHOCTb O YHKLUMOHUPOBAHNA BUOCUCTEM Ha KIETOYHOM,
OCYLLLECTBMNEHMIO Burodumanyecknx, TKaHEeBO-OpraHHOM ¥ OpPraHU3MeHHOM YPOBHE;
npuKNagHbiX 1 Broxmmmyeckux
NpaKkTUYeCKmX npoLeccos, yMeTb: 06bACHUTL Habngaemble ABNEeHNs 1
NMPOEKTOB U MHbIX NPOVCXOASALLNX B NPOLIECChI C TOYKM 3PEHMS 3aKOHOB B1OU3MKY;
MepOonpUsaTAA NO opraHuame
N3y4yeHuto yernoBeka BNageTb: HaBblkaMy MHTepNpeTaunm
Buropumanyecknx un pes3ynbTaToB 9KCMNEPUMEHTA C TOYKN 3pEHMS
WHbIX NPOLIECCOB U Bronaukm.
SIBIIEHUN, Or1K- OpraHunsyeT n 3HaTb: TEOPETMYECKNE OCHOBBLI BUOGN3NYECKMX
NMPONCXOAALLNX Ha 5.3 nposoauT MEeTOA0B uccrnegoBaHusa Gnocmctem un
KNeTO4YHOM, MEeponpuaTHs No 61006bEKTOB;
OpraHHoOM U U3y4EeHUIo
CUCTEMHOM YPOBHSIX OrodpU3NYECKUX , yMmeTb: BbiOpaTb Brodusmyeckuin metoq
B OpraHuame BMoXMMMYECKUX nccrnegoBaHus, afekBaTHbIN MOCTABNEHHOW
yenoseka npoLeccoB, 3agave;
NPOVCXOASALLNX B
opraHuave BNageTb: HaBblkaMy paboTbl C HAy4HO-
yernoBeka nccrnegoBaTtenbCkMumMm npubopamm n

o6opyaoBaHMEM, NPUMEHSIEMbIMI B G1ochuramnke

12. O6bemM AucUUNnHbI B 3a4eTHbIX eanHMuax/yac. — 10 3E / 360 u.
dopma NpomMexyToyHon attectaummn: 3ayeT (7 cem), 3a4eT C oueHkon (8 cem); ak3ameH (9

cem)




13. TpyaoeMKocTb NO BUAaM y4e6HOM paboThbl

Bcero 7 ceMecTp 8 cemecTp 9 cemecTp
Bug yuebHon pabotbi u. 4., B hopme u. 4., B hopme u. u., B hopme
nn nn mn

AyauTOpHbIE 3aHATUS 160 | 48 64 48

nekummn 64 16 32 16
npakTuyeckme — — - -
B TOM
ancne: nabopartopHsle 96 34 32 32
rpynnosble 56 24 16 16
KOHCynbTaumm
CamocTosaTenbHas pabora 108 34 28 44
B TOM 4ucrie: KypcoBasi paborta - - - -

(npoekT)

dopma NpoMeXyTOHHON aTTecTaumm 36 - - 36

(9k3ameH — 36 yac.)

WToro: 360 | 108 108 144

13.1. CopepxaHue AUCLUNIINHBI

Ne HanmeHoBaHne Peanusauua pasgena gucunnmmnHel ¢

n/n pasgena CopeprxaHune pasgena AUCLMNINHBI NOMOLLbIO OHMarH-kypca, AYMK *

OVCLMNIIUHBI
1. Nekuun

1.1 | Npegmet n 3agaun | MNMpeameTt 7] 3apauun obuen n | OYMK «MeanunHckaa druocusnkay,
obuwen n | meguuuHckon 6uocmsmkn. Mpobnemsbl | https://edu.vsu.ru/course/view.php?id=6715
MeaULUHCKON COBPEMEHHOW MeAMLMHCKOM Buodmsmkn,
orodunsnku. nepcnekTMBbl €e pa3BuUTUS QYMK "Brnodmaunka"

Mpobnemsbl https://edu.vsu.ru/courselview.php?id=9694
COBpPEMEHHOM
MeaULUHCKON
Brodunsnku.
1.2 | FemogmMHamuka Obwwme BOMpPOCHI MEXaHWUKN n | AYMK «MeguuuHckas Gnodmanka,
reMoanHaMmKn: MNOHATME nonoXenus, | https://edu.vsu.ru/course/view.php?id=6715
CKOPOCTW, YCKOPEHUS. 3aKOHbI OBUKEHUS
XKUOKNX Ten. OcHoBblI mexaHukn | AYMK "Brnodmamka”
XNOKOCTEN: HanpsibkeHue, | https://edu.vsu.ru/course/view.php?id=9694
rmgpoctaTnyeckoe AaBrieHMe, BSA3KOCTb.
Bugbl  BsskocTM. HbloToHOBCKME 1
HEHbIOTOHOBCKME XMOKOCTU. Teopema
bepHynnu.  [OBwXKeHue Xuakoctm B
Tpybkax. [MyaseneBckoe TeyeHune
Xugkoctn B Tpybke, ymcno PenHonbaca,
TypOyneHTHOCTb Mpu TedeHun B Tpyoke.
TeyeHne >KMOKOCTM B CyXarollencs,
n3orHyTon TpyOke, oOTekaHue Ten.
remoanHamumyeckme OCHOBBbI
KpoBoobpalLeHust. JlnHelHas "
obbemHasi CKOpoCTb kpoBoToka. MeTtoapbl
N3MEpPEHNs1 CKOPOCTU OBWXXEHUSI KPOBW.
'pagneHT CKOPOCTU TEYEHUS KPOBM.

1.3 | MonekynsipHas Buodusnka OGenka w  HykneuHoBbix | AYMK «MeguuuHckas 6uodusmka,
oroduanka B | kucnot. Basa gaHHbix Protein Data Bank, | https://edu.vsu.ru/course/view.php?id=6715
MeauuuHe. nnaTtgopmsbl NCBI, EMBL.

OuHamunueckoe noeegeHne OenkoBbix | AYMK "Brodumsmka”

monekyn. [logBwxHOCTb M XecTKocTb | https://edu.vsu.ru/course/view.php?id=9694
CTPYKTYpbI Oenka. [NoaBWMXHOCTb

OenkoBon KOHopMauum ©  YHKUMK

oenkoB. OOwWwwne npeacTaBneHuss o

CTPYKTYpPE M  MExaHu3me [encTBuSA

depMeHTOB. dongnHr Oenkos.

WanepoHbl 1 dongasbl. BbonesHu



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

YyernoBeka, CBSi3aHHble C HapyleHuem
donguHra. Henatypauus 6enkoB.
MNMoHATMe o pacnnaeneHHow rrnobyne.
dakTopsl, Bbl3blBalOLLnE
AeHaTypaunoHHbIE U3MEHEHUS BenkoBbIX
Morekyn. MeToabl nccnegoBaHus
AeHatypaumm  6enkoB, WX  aHanua.
MoHsaTMe o npoTteome. lNpoTeomuka, ee
3agayu. CTpyKTypHas "
dYHKUMOHanNbHas npoteomMuka. MeToabl
W WHCTPYMEHTbl ANns uccnegoBaHns U
MoAenmMpoBaHns NPOCTPaHCTBEHHON
CTPYKTYpbI Henka. MeToabl
MOMEKYNSPHON Brochmankm
(anekTpogopes, XpomaTtorpadus,
LeHTpudyrnposaHue,

cnekTpooTOMETPUS, NIOMUHECLEHTHbIV
aHanus, Macc-crnekTpockonuss u ap.) B
KNUHUYECKON npakTuke. Ctpyktypa

HYKINENHOBbIX KMCNoT. Cwunbl
cTabunusaumm CTPYKTYpbI
dvononumepos. Ponb BOAbl B

OpMUPOBaHUN CTPYKTYpPbI BMomMonekyn

1.4 | CeoboaHble CeoboaHble pagukanbel B 6uocuctemax. | AYMK «MegmumHckasa 6uodumsmka,
pagvkanbl Mx ponb B HOpMe M npu natonorun. | https://edu.vsu.ru/course/view.php?id=6715
fbuocucremax. AKTUBHbIE dopmbl Kncnopoga.

AHTUOKCMAAHTI, MepokcugHoe  okucneHne  nunugos. | AYMK "Brnodunanka”
MeXaHun3Mm Okenp asoTa 1 ero buonornydeckas ponb. | https://edu.vsu.ru/course/view.php?id=9694
JencTeus. AHTMOKCUAAHTBI, MeXaHu3M [OeNCTBUS.
Bonesnn yenoseka, cBsi3aHHble C | MeguumHckas 6uodmsmka: Monekynbl u
HapyLleHEM O YHKLMOHNPOBAHUA | BonesHu
AHTUOKCUAAHTHOW CUCTEMBI. https://openedu.ru/course/msu/MEDBIO/

1.5 | buoduanka MogenbHble  nunugHble  MeMbpaHbl. | QYMK «MeguuunHckas Gnodmanka,

mMembpaH MpumeHeHne NNNOCOM npw | https://edu.vsu.ru/course/view.php?id=6715
N3roToBreHnn nekapcrts. MexaHnsmbl
TpaHcnopTa BELLECTB yepes | AYMK "bnodunanka"
ovonornyeckne MeMbpaHbl. Bugbl | https://edu.vsu.ru/course/view.php?id=9694

WOHHbIX KaHanos, perynsums nx paboThbl.
CeBoboagHopaaukanbHble  npoueccbl B
ornomembpaHax. MepokcugHoe
oKuCreHune nvnugos MemOpaH.
CoBpemeHHass Mogenb MemMbpaHbl U
pornb NMNUAoB B (PYHKLUMOHUPOBAHUM
MeMbpaH. MembGpaHHble padThbl.
XornectepyH Kak KOMMOHEHT KITETOYHbIX
mMembpaH, ero ponb B  pasBUTUU
natonorvii. Twunbl KNETOYHOM rubenu.
AnonTo3 n Hekpos. VX ponb B pas3sutum
naTosornn. HapyweHue paboThbl
MeMOpaHHbIX CUCTEM KaKk ofgHa U3
NPWYMH NaTONOMMN B (PYHKLMOHUPOBaHUSA
Knetok (buonormyeckas CMepTb KINETOK
npu rMnoKcun, WHTOKCUKaLNSIX,
MEXaHUYECKNX MOBPEXAEHUSAX TKaHEN,
OTMOPOXEHUSIX W  OXorax, [EeNCTBUM
VOHM3NPYIOLLMX MU3NnydeHun). HapyweHus
PYHKUMOHNPOBaHUSA MemOpaH Kak
CNeacTBUE  W3MEHEHWS  aKTMBHOCTU
paboTbl MeMbpaHHbIX  (OEpPMEHTOB,
0eaTenbHOCTU MeMBpaHHbIX peLenTopoB
WM MOHHBIX KaHanoB.Ponb MemMGpaHHbIX
CTPYKTYp npu 3aboneBaHusX HEepPBHON
CUCTEMbI, MPU pasBUTMM aTepocKiepo3a
N nwemundeckon bonesHu cepgua.



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

1.6

Bbuoanektpuyeckue
noTeHuuans.l.
Buodusmka
KIEeTOYHOMN
NOABWXHOCTU U
MbILLEYHOro
COKpalLLleHus

Buabl OvonoTeHUManos, MEXaHU3Mm
dopMmupoBaHna  noTeHumana  MnoKos.
YpaBHeHUS HepHcrTa, NonbamaHa,
Tomaca, XomkkuHa-Xakcnu. [loTeHuman
nencTens, ero ceoKncTtBa. buodumaunka
HEpPBHOrO umnyneca.MexaHusm
BO3HMKHOBEHMUS aBTOKONEebaHuin B
©ronormyeckmnx cuctemax,
pacnpocTpaHeHue aBTOBOIMH B
BO30YyAMMbIX cpenax. Mpobnemsbl
XpoHobuonoruu, ncnonb3oBaHne
NPVHUMUMNOB XPOHOMELMLMHbI B
pa3paboTke METOAOB IEYEHUS apUTMUN
cepaua n  pgpyrmx  3aborneBaHui,
CBSI3aHHbIX co CMOHTaHHOM
BO30YAMMOCTbLIO HEPBHbIX U MbILLEYHbIX
TKaHEWN.

QYMK «MeauuuHckas 6uodumsukay,
https://edu.vsu.ru/course/view.php?id=6715

OYMK "Buodusmka”
https://edu.vsu.ru/course/view.php?id=9694
MeauumHckas Ouodusmka: Momnekynbl U
©onesHu
https://openedu.ru/course/msu/MEDBIO/

1.7

Buodmanka
peuenuun

Tunbl KIETOYHbIX peLenTopoB.
MexaHuam nepefayu curHana B KIETKY.
JluraHg-peuentopHoe B3aMMoencTsue.
[MepBUYHbIE N BTOPUYHBbIE MECCEHKEPDI.
MexaHnam JencTeuns rOPMOHOB.
Buocdhmsmka cnyxa. CnyxoBble
peuenTopkl, MeXaHn3m peuenuum
3BYKOBbIX kKonebaHui. dotopeuenuus, ee
MOMEKynspHble MexaHusmbl. CTpoeHune
nanoyek n konboyek. PoTOXUMmYeckme
npeBpaLleHnss pOAONcKHa.

OYMK «MeaunumHckas 6uodmankay,
https://edu.vsu.ru/course/view.php?id=6715

OYMK "Buodusumka”
https://edu.vsu.ru/courselview.php?id=9694

1.8

PapunauunoHHas
orodunanka

DUBNKO-XMMUYECKNE OCHOBbI OENCTBUSA
NOHN3MPYHOLLMX N3NYYEHUN.
MonekynspHble acnekTbl
Guonornyeckoro Jencteuns
VNOHN3MPYIOLLNX M3nyYeHuin. MexaHu3mbl
MOrMOLLEHNST  SHEPTUN  UOHU3MPYHOLLINX
nanydyeHun. [osmmeTtpus. Buagbl [os.
B3anmopencteue pasHbIX BWOOB
NOHN3MPYHOLLLErO N3nyyeHns c
ovomonekynamu. MexaHuam pas3BuUTUSA
nyyesoro  nopaxeHusi.  [posiBneHne
Ny4eBOro NopakKeHus Ha YPOBHE KITETKM.
TeopeTtnyeckune npeacraBneHunst o]
MexaHu3ame Ounonorn4yeckoro [JencTeus
WOHM3MPYOLNX  n3nydeHunin. JlyyeBas
oonesHb 4enoseka. OnocpenoBaHHbIE U
oTganeHHble 3 deKTbl 06NyYeHUs.

OYMK «MeaunumHckas 6uodmankay,
https://edu.vsu.ru/course/view.php?id=6715

QYMK "Brnodmaunka"
https://edu.vsu.ru/courselview.php?id=9694

1.9

KesaHTOBasd
orodusnka.
doTobuornormsa
doTomMegmumHa

KBaHTOBasi buodumsmka. SHepreTmyeckmne
ypoBHM  Monekyn.  Bsaumopenctsue
KBaAHTOB CBETa C MoJfieKynamu. Ycrosus
nornoLeHns KBaHTa ceeTa.
OneKTpoHHbIEe nepexogbl npu
norrnoweHnm ceeta B Guomonekynax.
KayectBeHHble 1 KONMMYECTBEHHbIE

nokasartenu NornoweHns cBeTa.
CnektpanbHble CBOWCTBA  HEKOTOPbIX
Bromonekyn. JllomMnHecueHuus.
dnyopecueHunss un  ocdopecLeHUus.
MpuMeHeHne NOMUHECLIEHTHOrO

aHanu3a B OuomorMM W MeauuurHe.
dnyopecLeHTHble MeTKM W 30HAbI, KX
NpUMeHeHWe B MeaULMHeE.
doTobuonorndyeckne npoueccbl U KX
ctagum. OoTOXMMUYECKME MPEBPALLEHUS
ovononumepos " ornomembpaH.
OcCHOBHble HanpaeneHus

OYMK «MeawnumHckas 6uodmankay,
https://edu.vsu.ru/course/view.php?id=6715

QYMK "Bruodmsmka"
https://edu.vsu.ru/course/view.php?id=9694
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doToMeanNLNHBI. doToTepanus.
doToanHammnyeckas Tepanus.
doTONPOTEKTOPLI "
dOTOCEHCMOMNM3aTOPbl, MEXaHN3Mbl UX
nencteus. MNMoHATre 06 MHOYUMPOBaHHOM
nanyyeHun. lMpuHuMn JencTeua renuin-
HEOHOBOro nasepa, ero npuMeHeHne B
MeauLUmHe.

2. MNMpakTnyeckne 3aHATUA

He NpefyCMOTpEHbI

3. labopaTopHble 3aHATUA

3.2 | FTemoanHamMmuka Buabl Baskoctn. Onpepenenune Baskoctn | AYMK «MegmuuHckas 6uodusmka,
pasnu4YHbIX pacTtBopoB. | https://edu.vsu.ru/course/view.php?id=6715
Xapaktepuctmyeckas BSI3KOCTb
Huononnmepos. HbloToHOBCKME n | AYMK "Brodumsmka"
HEHbIOTOHOBCKME kuakocTn. PewweHue | https://edu.vsu.ru/course/view.php?id=9694
3agadv no reme

3.3 | MonekynsapHas WcecneposaHve npocTtpaHcTBeHHon | QYMK «MeauuuHckas Guodumsuka,
6rocmanka B | CTPYyKTYpbl GenkoBbix Monekyn in silico. | https://edu.vsu.ru/course/view.php?id=6715
MeauuuHe Basbl paHHbix Protein Data Bank,

nnatopmbl ncbi, embl. Mouck | AYMK "burodumauka"

romornoroB uenesoro 6enka. Boisenenue | https://edu.vsu.ru/course/view.php?id=9694
KOHCepBaTUBHbIX MocrnenoBaTenbHOCTEN

B Genke. NMonck noTeHunanbHbIX CanToB

CBA3bIBaHUSA. AHanM3 NpPoCTpaHCTBEHHON

opraHusaumm MoneKyrbl Genka.

Mporpammbl BLAST, ClustalW, BioEdit,

Vftstro, Mole.

3.4 | CBoboaHble OnpepeneHne akTMBHOCTU HEKOTOPbIX QYMK «MeguumHckas Gnodmanka,
pagukansl B | )EpPMEHTOB aHTUOKCUAAHTHOWN CUCTEMDI https://edu.vsu.ru/course/view.php?id=6715
obuocucremax. yenoseka. BrnivsHue cdumanyeckmx
AHTUOKCUMAAHTbI, (haKTOPOB Ha aKTUBHOCTb AaHHbIX QYMK "Brnodmaunka"

MeXaHn3Mm depmeHToB. Onpeaenerune ypoHsa MNMOJT | https://edu.vsu.ru/course/view.php?id=9694
aencreuns METOAOM XEMUMIOMUHECLIEHLNN.

N3yuyeHne npoaykumm ADGK

HenTpodmnamm ¢ NOMOLLIbIO MeToaa

WHOYUMPOBAHHOW XEMUMIOMUHECLIEHLNN

3.5 | Buodmamka MogenbHble  nunugHble  MeMbpaHbl. | QYMK «MeguuunHckas Gnodmamnka,

membpaH Monyyenne  nunocom. [lpumeHeHue | https://edu.vsu.ru/course/view.php?id=6715
AMNOCOM MpPWU M3rOTOBIEHUN NEKapCTB.
WccnenoBanne ocmoTuveckon crtomkoctn | QYMK "Brnodunanka”
MeMbpaH apuTpouUnTOB Npu Bo3gencTeun | https://edu.vsu.ru/course/view.php?id=9694
HEKOTOpbIX  (PU3n4ecknx  hakTopos.
CnektpodoTomeTp UVv-2401PC
(Shimadzu, Anonns) n nporpammHoe
npunoxenne UVProbe pansa adanusa
KMHETVKW mpouecca reMmonusa.

3.6 | bruoanektpuyeckne | Buabl GuonoTeHUnanoB, MeXaHN3M QYMK «MegunumHckasi Gnodmanka,
noteHumansol. dopMMpoBaHMS NOTeHUMana nokos un https://edu.vsu.ru/course/view.php?id=6715
Buodusnka pencteusi. Cnocobbl namepeHus
KIeToYHOM 6uonoTeHuunanos. PelleHne 3agay no QYMK "Brnodunauka"

NMOABWKHOCTM U Teme. VI3yyeHne aBTokonebaHui ¢ https://edu.vsu.ru/course/view.php?id=9694
MbILLEYHOTO MOMOLLbIO METOA0B MaTEMATUYECKOTO
coKpaLleHus mMopernupoBaHus. lNMoctpoeHune

PEerpeccrMoHHbIX Mogenen B nporpaMmve

STADIA

3.8 | PaguaunonHas dusmko-xummnyeckme ocHoBbl aencteus | AYMK «MeguumHckasa 6uodumsmkay,

oroduanka WMOHM3MpPYOLWNX K3nydyeHun. [o3umeTp- | https://edu.vsu.ru/course/view.php?id=6715
paguomeTp MKI-01-10/10. lMpunoxeHus
RadLabs 1 Monirad gnsa nnaHweTta OYMK "Brnodunauka"
https://edu.vsu.ru/course/view.php?id=9694

3.9 | KBaHTOBasi MexaHunambl TepaneBTudeckoro | AYMK «MeguumHckasa buodumsmkay,
orodusmka. nencTeuns Yo-cBeTa Ha KpoBb. | https://edu.vsu.ru/course/view.php?id=6715
doTtobuonorna u | UccnepoBanne BnuaHua Y®P-ceBeta Ha
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doTOoMeamLMHa crnekTparnbHble xapakrepuctukn | AYMK "Bruodusmka”

remornobuHa yenoseka. | https://edu.vsu.ru/course/view.php?id=9694
CnekTtpodoToMeTp UV-2401PC
(Shimadzu, AnoHus) u nporpamMmmHoe
npunoxeHne UVProbe pana aHanusa
crnekTpanbHbIX XapaKTepucTUuK
O6roobbekToB. MccnenoBaHne BRVSIHUS
Y®-cBeTa Ha yHKLMOHaNbHbIE CBONCTBA

numdounTos. MexaHunam
HPOTOMHOYLIMPOBAHHOIO remonunsa
3PUTPOLIUTOB. BnusHue
OTONPOTEKTOPOB "
doToceHcMbrnnmsaTopos Ha
POTOMHAYLIMPOBAHHbIN remonu3a
3PUTPOLIMTOB.

13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

HaumeHoBaHune Buabl 3aHsaTU (4acoB)

Ne

Tembl (pasaena Fpynnosble [amocTosTenbHasi
n/n (pasnena) Nekumnu | Mpaktuueckue | NlaBopaTopHble Py i

Bcero
OUCLIUMNNHbI KOHCynbTauuu paboTta

1 Mpeamer n 3agaun
Me M LUHCKON
Brodunsnku.
Mpobnemsbl
COBpPEMEHHOM
Brodunsnku.

2 "femognHamumka 6 - 10 6 12 34

3 MonekynspHas
orodunanka B 10 - 16 8 12 46
MeauLMHE.

4 CBobogHble
paaukanbl B
ounocucremax.
AHTMOKCUAAHTHI,
MeXaHn3Mm

JencTeus.

5 Buodusnka

10 - 16 8 14 48
membpaH

6 BuoanekTpuyeckme
noTeHumansl.
Buodusnka
KNneTo4yHON 6 - 6 6 10 28
NMOABMKHOCTM U
MbILLEYHOTO
CoKpaLleHus

7 Bbuodmsnka
peuenuun

8 Pagwnauunonnas 8
orodunanka

9 KesaHTOBasd
orodusmka.
doTobuonorus n
doTomegmumHa

10 - 16 8 14 48

KoHTponb 36

Wtoro: 64 - 98 56 106 360

14. MeToan4yeckue ykasaHus ans oby4arowmxcs no 0CBOEHUI AUCLUNSINHbI:
MHdopmaumsa no yyebHom pgucuunnuHe «O6waa wn  MeguuuHckaa OGuoduankar
(ocHoBHasi obpasoBaTenbHas nporpaMmmMa BbicLlero o6pasoBaHns NO HanpaBneHUO NOArOTOBKM
30.05.02 MepguumHckaa 6uodumsmka, yy4ebHbI nnaH, paboyas nporpamMmma  OUCLMMMVHDI




«Obwas u MeauuuHckaa Ounodmsmka», OHAbI OLIEHOYHbIX CPeacTB, OCHOBHAsA U
AONONHUTENbHas NuTepaTtypa) pa3mMelleHbl Ha obpasoBaTenibHOM nopTane «ONEeKTPOHHbIN
yHUBEpcUTeT BIry» (https://edu.vsu.ru/course/view.php?id=6715 n
https://edu.vsu.ru/course/view.php?id=9694).

N3yyenne paucuunnuHel «O0waa wu meauumHckas 6uodumsmka» npegycmaTpuBaeT
yTeHne nekuun, npoBefeHue nabopaTopHbIX 3aHATWUWA, BbIMNOMHEHME KypCOBOW paboTbl U
CaMOCTOATENbHYI0 paboTy CTYAEHTOB.

OcBoeHVe  copepXaHus  OUCUMNIMHBbI  OCYLLECTBASIETCS C  UCNOSIb30BaHUEM
ANCTaHUMOHHLIX oObpasoBaTenbHblx TexHornormn (JOT) — SNeKTPOHHbLIX Y4ebHbIX KypcoB
"Buocunsmka" n «MeguunHckasa Buodumamkar, pacnonoXxeHHbIX N0  agpecam:
https://edu.vsu.ru/course/view.php?id=9694 wn https://edu.vsu.ru/course/view.php?id=6715 Ha
nopTane «ANeKTPOHHbIN yHUBepcuTeT BIY». MNepen Havanom yyebHbIX 3aHATUI 0by4varoLwmncs
OOJDKEH:

1. [llpoBepuTb Hanuume pgoctyna K Kypcy. B cnyyae BbisBneHus npobnem
CBOEBPEMEHHO 06paTUTLCS K NpenoaaBaTento Uin B CNyx0y TEXHNYECKOWN NOAAEPKKN.

2. 3yuntb nHTEpdenc kypca, 3HaTb Cnocobbl B3aMMOOENCTBUSA C npenogaBaTesieM B
pamkax QYK: coobuieHune Ha bopyme, OTrpaBka JIM4HOro coobLleHus, YarT.

3. Os3HakoMUTbCA C LENbld M 3agadamu OUCUMNIMHBI, NepevyHeM (OPMUPYEMbIX
KOMMNETEHUNA N pe3ynbTaToB 0OydeHMsi, NporpamMmmMon OUCUMNMNHBLI, KaneH4apHbIM MiaHoMm,
TPaeKToOpuenm OCBOEHUSA  OUCLUMUMNMWUHBI, KOMMSEKCOM BOMPOCOB M  TpeboBaHun ansg
NPOMEXYTOYHOW aTTecTaunmn.

4. O3HaKOMUTbLCA C MNEPEYHEM OCHOBHOW WM OOMNOSHUTENbBHOW NUTEpaTypbl, a Takke
CMMUCKOM  3NEKTPOHHbIX ObpasoBaTenibHbIX PEecypcoB, HeoOXoAMMbIX AN OCBOEHMS
Aancumnnuibl. Monyynte OOCTYN K 3MEKTPOHHbIM BUBMMOTEYHBbIM CUCTeMaM, Ha KOTopble
odopmneHa nognucka ProQyY BO «Bl'Y».

CamoctoaTenbHas pabota CTyQeHTOB  OCYLWEeCTBMSieTCA C  MCMOfb30BaHUEM
pekomeHaoBaHHbIX MOOK, y4yebHMKOB 1 y4ebHbIX NOCoOuin B Xo4e NOArOTOBKU K JIEKLMOHHBLIM U
nabopatopHbiM 3aHATUAM. CTyAEeHTbl 3HAaKOMSATCH C TEOPETUYECKMM MaTepuanom B npouecce
NEKLMOHHOro Kypca U caMOCTOSATENbHO, NpopabaTtbiBaloT U yCBaMBalOT TEOPETUYECKME 3HAHUSA
C UCNOoSib30BaHMEM peKkoMeHOyeMon yyebHon nutepaTtypbl U y4ebHO-MeToaMYeckux nocobun,
cornacHo ykasaHHoMy cnmcky (n.15).

Ha nabopaTopHbIX 3aHATUAX CTYAEHTbl B COCTaBe Marion rpynnbl BbINOMHAKT y4ebHOo-
nccnegoBartenbCckyto paboTty. B xoge nabopatopHbix paboT cTyaeHTbl NpuobpeTaroT HaBblKK
npoBedeHNss  3KCMepUMEHTa, YMEHUS  UHTepnpeTupoBaTb  MOMyYeHHble  pesynbTaThl,
obpabaTbiBaTb M NpeacTaBnATb MOMNyyYeHHble AaHHble. B KoHue nabopaTopHOro 3aHATUS
pesynbTatl M MaTtepuanbl  y4yebHO-uccnegoBaTenbCckoM  paboTbl  OOKNagbIBalOTCS
npenogasartento, npu HeobxoammocTn obcyxgawTca B rpynne (oTtyeT O nabopaTopHOM
3aHATUM). B cnydasx nponycka nabopaTtoOpHOro 3aHATMS MO KakUM-NiMbo MpuynHaMm CTyOeHT
006s3aH ero CaMOCTOSATENIbHO BbIMOMHUTL MOA KOHTPONeM npernogasaTenss BO BpeMs
NHOVBUOYanNbHbIX KOHCYNbTaLWNA.

Tekywaa aTtrectauna obecnedvBaeT MPOBEPKY OCBOEHUS y4ebHOro maTepuana,
npuobpeTeHnsa 3HaHWN, YMEHUA WU HaBbLIKOB B MNpPOLECCE ayguMTOPHOM M CaMOCTOATESIbHOW
paboTbl cTygeHToB, popmmpoBaHna komneteHumn (OlK-1.1, OrK-1.2, OrlK-1.3, OrK-5.1 n
OrllK-5.3). Tekywasa atrectauma no aucumnnmHe «O6wass n mMeguumHckas Guoduankar
BKMovaeT B cebs 3awmty nabopaTopHbIX paboT WM BbINOSIHEHUE NPAKTUYECKUX 3adaHui.
lMnaHnpoBaHMe 1 oOpraHu3auus TeKywmx aTTecTauui OCYyLIEeCTBMSIeTCA B COOTBETCTBMM C
cogepxaHnem paboder nporpaMmMmbl U KaneHOapHO-TEMATUYECKMM MMAaHOM C MPUMEHEHMEM
doHOa OueHOYHbIX cpeAcTB. Tekylwaa aTtrectaums asnsetTca obasatenbHON, ee pesynbTathl
OLeHMBAOTCA M NO pelleHnto kadeapbl MOryT BbITb YY4TEHbI NPU MPOMEXYTOYHOM aTTecTtaumm
oby4aromnxcs.

dopmamMn NPOMEXYTOUHOW aTTecTaumMm 3HaHWWA, YMEHUA U HaBbIKOB OOy4aroLLMXCs
ABMAIOTCA 3a4eT, 3a4eT C OLEHKOWN N 3K3aMeEH.



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

15. NMepeyeHb OCHOBHOM WU AONONHUTENBLHON NUTepaTypbl, pecypcoB UHTepHeT, Heob6XoaNMbIX
AnNs 0CBOEHUA AUCLUNINHbI
a) OCHOBHas nutepartypa:

Ne n/n McTouHUK

Apmioxos B.I". CmpyKkmypHO- ¢hyHKUUOHaIbHOe COCMOosiHUe buoMemMbpaH U MEXKIemoYHbIe

1.. | 83aumodelicmesusi : y4ebHoe rocobue / B.I. Apmioxos, M.A. HakeacuHa. - Bopownex : ML BI'Y, 2008.
— 156 c.

5 Buogpusuka : y4eb. dns gy3oe / nod ped. B.I. Apmioxosa. — M. : AkaBemudeckuli [Mpoekm :

" | EkamepuHbype : fenosas kHuza, 2009. — 294 c.

Kydpsiwos FO.b. PaduayuoHHas 6uogusuka. PaduodyacmomHble U MUKPOBOSIHOBbIE

3. | anekmpomazgHUMHble usnydeHus : y4eb. dns eysoe / O.6. Kydpsawos, FO.®. lepos, A.b. PybuH. — M. :
@uamamnum, 2008. — 181 ¢ — B6C «JlaHb». - URL: https://e.lanbook.com/book/2221#authors.
Pemu3zoe A.H. MeduuyuHckas u buonozuyeckas ¢usuka : y4eb. 0ns gyzoe / A.H. Pemusos. — FTOOTAP-

4. | Medua, 2016. — 656 c. — O6C «KoHcyrnbmaHm cmydeHmay - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html

5 lMpakmukym o buogpusuke / B.I". Apmroxos [u dp.] ; BopoHex. aoc. yH-m ; [nod obuwy. ped. B.I".

Apmroxoea] .— BopoHex : 3damernbekuli dom BIY, 2016 .— 313 c.

6) dononHumernbHas numepamypa:

Ne n/n

NemoyHuk

Apmioxoe B.I. Onmu4eckue Mmemodbl aHanu3da UHMakmHbIX U MOOUGUUUPOBaHHbLIX 6UOIO2UYECKUX

6. | cucmem: yueb. nocobue / B.I. Apmroxos, O.B. lNymuHyesa. — BopoHex : u3d-eo BopoHex. 20c. yH-ma,
1995. — 280 c.
7 Kypc pusuku : y4ebHuk dnsi cmyad. 8y3o8, obyy. No ecmecmeeHHOHayy. HarnpasneHusMm / A. H. Pemu3sos,
" | A. 4. lNomaneHko .— 3-e u3d., cmep. — M. : [lpogha, 2006 .— 720 ¢
PybuH A.B. buogbusuka : y4eb. dns gyso8 : 8 2 m. / A.b. PybuH. — M. : N130-60 Mock. yH-ma : Hayka,
8. | 2004. T.1 : Teopemuyeckasi buogusuka. — 2004. — 462 c. T.2 : buoghusuka KrnemoyHbIX rpoyeccos. —

2004. — 469 c.

B) MHPOPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0duLmanbHbie pecypcbl MHTEPHET)™:

Ne n/n HemoyHuK

1 OBbC «3nektpoHHass 6ubnuoteka TexHudeckoro BY3a» (OBC «KoHcynbTaHT cTygeHTar). —
URL.: http://www.studmedlib.ru

2 OB6C YHusepcumemckas bubniuomeka oHnatH. — URL: http://biblioclub.ru

3 OB6C «M30amenbcmea «JlaHby. - URL _http://www.e.lanbook.com

4 OneKTpoHHbIN KaTanor HayuHon 6ubnmoTekn BopoHEXCKOro rocyaapCTBEHHOIO yHMBepcuTeTa. —
www.lib.vsu.ru

5 Tekcmosasi 6asa OaHHbIX MEOQUUUHCKUX U 6uonoaudeckux nybnukayull Ha aHaruliCKOM S3bIKe
HauuoranbHol meduuyuHckol 6ubnuomeku CLUA - URL http://www.ncbi.nlm.nih.gov/pubmed

6 https://edu.vsu.ru/course/view.php?id=6715 — 3YK "MeduyuHckas 6uoghusuka” Ha rmamgbopme

"OnekmpoHHbIl yHUsepcumem BIY"

16. NMepeyveHb y4eOHO-MeTOANYECKOrO 06ecneyYeHns Anst CaMOCTOATENIbHOU paboThbl

Ne n/n

McTouHMK

1.

BawapuHa O. B. CnekmparibHbie u xpomamozpaghudeckue memoOdbl aHanusa buocucmem : y4eb.
mamepuaribl K 6onbwomy npakmukymy / O. B. bawapuHa, B. I. Apmioxos. - BopoHex : 13d-eo BIY,
2006. - 65 c. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf>

Apmioxoe B.I". Nouck, cucmemamu3sauus, obpabomka u aHanu3 uHgopmayuu 8 buoghu3uUHEeCKUX U
buonoesuyeckux uccnedosaHusix : y4eb. nocobue / B.I. Apmioxos, E.A. Kanaesa, M.I". Xonseka ;
Boponexckuli 2ocydapcmeeHHbil yHusepcumem. - BopoHex : MIis0amenbckuti dom BI'Y, 2018. - 125 c.

BbinyckHble kganugukauyuoHHbie pabomai: npasunia oghopmieHus : y4ebHo-memoduyeckoe rnocobue
0na sy30e / BopoHex. 2oc. yH-m; cocm.. FO.A. JlbiceHko, M.FO. pabosuy .— Boponex : UL BI'Y,
2007 .— 22 c. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/mQ07-9 .pdf>.

17. OOpasoBaTenbHble TEeXHONIOMMU, WUCNONib3yeMble MpU peanu3aumm y4eOHoMn
OUCUMNININHBI, BKIOYasa AUCTaHUUOHHble obpasoBartenbHble TexHonorum (AOT,
3NneKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):


https://e.lanbook.com/book/2221#authors
http://www.studentlibrary.ru/book/ISBN9785970435779.html
http://www.studmedlib.ru/
http://biblioclub.ru/
file:///E:/Фундаментальная%20медицина/Распоследние%20варианты/Аккредитация/Распоследние%20варианты/Распоследние%20варианты/РП%20Медбиофизика/Практики/www.e.lanbook.com
file:///E:/Фундаментальная%20медицина/Распоследние%20варианты/Аккредитация/Распоследние%20варианты/Распоследние%20варианты/РП%20Медбиофизика/Практики/www.lib.vsu.ru
http://www.ncbi.nlm.nih.gov/pubmed
http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m07-9_.pdf

I'Ip|/| peann3aunn OUcUunUniiMHbl UCNOJNb3YHTCA 3J1IEMEHTbl 3J1EKTPOHHOIO 06yqu|/|;|,
ONCTaHUNOHHbIE o6pasoBaTeanble TEXHOJI0INN, LI,VI(.*)pOBbIe TEXHOJI0IMMNN.

18. MaTepuanbHO-TeXHU4YECKOe obecneyeHMe AUCLUNIINHDI:

YyebHas ayaunTopua Oona nposeneHna NekKUmMoHHOro tuna

CneupnanusmpoBaHHasa mebenb, npoektop Acer X115H DLP, akpaH onsa npoektopa,
HoyTOYK Lenovo G580 ¢ BO3MOXHOCTBIO MOAKIIOYEHMS Kk ceTu «HTepHeT», WinPro
8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

r. BopoHex, nnowanb
YHuBepcutetckas, 4.1, nom.
[, aya. 190

YyebHas ayouTopua ana nposeneHnda 3aHATUI NEKUNOHHOro Tuna

CneunanusmpoBaHHas mebenb, akpaH HacTeHHbIN Digis Optimal-C DSOC-1103,
npoektop Acer X115H DLP, HoyTByk Lenovo G500 ¢ BO3MOXHOCTbLIO MOAKIMOYEHNS
k cetn «NHTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google
Chrome

r. BopoHex, nnowanb
YHuBepcutetckas, 4.1, nom.
[, ayg. 365

YyebHas ayouTopua ana npoeeneHusa 3aHATUN CeMUnHapcCKoro Tuna
(na6opaToprle 33H$|TM$|), Ona npoeseaeHnda rpynnoBbiX U tHAnBUAYyarbHbIX
KOHcyﬂbTauMﬁ, TEeKyLlero KOHTpona u I'IpOMG)KyTO‘-IHOI;I atTectauunmn

CneumnanusmpoBaHHas mebenb, nabopaTtopHasa nocyaa, pH-meTp nopTaTUBHbLIN
H183141, mukpockonbl Mukmen, CnektpodoTomeTp M3-54-00 YO, nporpammHo-
MEeTOANYECKMIN KOMMIeKe BroxnmunioM.aHanmsa, ueHtpudyra Eppendorf, wenkep-
nHkybaTop ang nnaHweta Elmi SHAKER ST 3

r. BopoHex,
YHuBepcutetckas nn., .1,
nowm. |, aya. 61

Y4yebHasa ayautopus Ans NnpoBeAeHUs 3aHATUI CEMUHapPCKOro Tmna
(nabopaTopHble 3aHATUS), AN NPOBEAEHUS FPYNNOBbIX Y MHOMBUAYaNbHbIX
KOHCyMbTaLWiA, TEKYLLEro KOHTPOMSA 1 NPOMEXYTOYHON aTTecTaumm

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

r. BopoHex, nnowagb
YHuBepcutetckas, 4.1, nom.
I, aya. 67

19. OueHouYHble cpeacTBa ANA NPOBeAeHUSA TEKYLLen U NPOMEeXYTOHYHOM aTTecTauun

Mopsiaok oueHKM 0CBOEHUst obyyarowmmmncs y4ebHoro matepuana onpeaensieTcsi CoaepxaHuem

cneaylowmx pasgenos AUCUUMINUHDI

(Moayns)

Ne HanmeHoBaHne KomneTeHuumsi(n) MHankaTop(bl) 4OCTUKEHUS OueHouHble
n/n pasgena KOMMNeTeHLMN cpeacTea
ONCUMNIWHBI




npvKnagHble MeauLMHCKKe,
€CTEeCTBEHHOHAy4YHbl€ 3HAHWUS
0718 MOCTaHOBKM U peLleHmns
CTaHOApPTHbIX U
WHHOBALMOHHbIX 3aJay
npodeccuoHarnbHomn
0eaTenbHOCTU

3HaHWA OS5 NOCTaHOBKN U
peLueHus
npodgeccuoHanbHbIX 3aga4
Orl1K-5.1. MNoHumaeTt
CYLLIHOCTb OMoumanyeckunx,
OUNOXUMUYECKMX
NPOLIECCOB, NPONCXOOSALLNX
B OpraHu3me 4enoBeka

Ne HaumeHoBaHue KomneTteHumsa(un) NHaukatop(bl) BOCTUXKEHUS OueHo4Hble

n/n pa3sgena KOMneTeHUMn cpeacTea

ONCUUMITUHBI
(mogyns)

1. MpeameT u OrK-1. CnocobeH OrlK-1.1. MpumeHsieT Bonpoc k 3aveTty
3agaun MCnonb3oBaTb Y NPUMEHATb byHAaMeHTanbHble U Ne 1
MeONLIMHCKON dbyHOaMeHTanbHble U npuKnagHble MeauuuHCKne
Buodnsmnkn. npuknagHble MeguumHcKme, 3HaHWs AN NOCTaHOBKU U
Mpobnembl €CTeCTBEHHOHayYHble peLueHusi
COBpPEMEHHOMN 3HaHUS 4118 MOCTaHOBKM U npodpeccrmoHanbHbIX 3agay
MeONLIMHCKON peLleHnst cTaH4aPTHbIX 1
Buodusmnkn. WHHOBALMOHHbIX 3ada4 OlK-5.1. MoHumaeTt

npodeccrmoHanbHom CYLLIHOCTb B1MOdUn3N4ECKmX,
OeaTenbHOCTU BUoxnMmyeckmx
Or1K-5. CrnocobeH k NpoLLeCccoB, NPONCXOOALLNX
opraHusauuu u B OpraHvu3me 4yernoBeka
OCYLLLEeCTBINEHUNO
NpUKNagHbIX U NPaKTUYECKMX
NPOEKTOB U UHbIX
MEPONPUATUIA MO N3YYEHNID
B1oPU3NYECKMX 1 NHBIX
NPOLIECCOB U ABMEHUN,
NPOUCXOASALLMX Ha
KNETOYHOM, OpraHHOM U1
CMCTEMHOM YPOBHSIX B
OpraHv3me YernoBeka
2. FemogmHamumka Or1K-1. CnocobeH OrlK-1.1. MpumeHseT JlabopatopHas
ncnorbL3oBaTh N MPUMEHATL dyHOaMeHTarnbHble U pabota Ne 1;
dyHOaMeEHTarnbHbIe 1 npvknagHole meguunHckue | lMNMpaktuyeckoe
npvknagHble MeguumHckue, 3HaHMA 4N NOCTAHOBKM U 3agaHve IV
€CTeCTBEHHOHay4YHble 3HaHWS peLueHns
AN NOCTaHOBKM U peLleHns npogeccrmoHanbHbIX 3agad
CTaHAapPTHbIX U Orl1K-5.1. MNoHumaeTt
MHHOBALMOHHbIX 3aga4 CYLHOCTb B1odUn3nYeCcKmX,
npodeccrmoHanbHom OMOXMMNYECKMX
OeaTenbHOCTU NpoLeccoB, MPONCXOOALLMX
B OpraHvM3me 4ernoBeka
OrK-1.2. cnonbayeTt
OCHOBHbIE
€CTeCTBEHHOHay4YHble
MOHATUS N MEeTOAbI
ncenenoBaHuii npu
peLueHnm
npogeccruoHanbHbIX 3aga4
OTl1K-5.3. OpraHusyeT u
NpOBOAUT MEPONPUATUS MO
n3y4eHnto Brodnsnyecknx
, BUOXMMUYECKMX
NpOLIECCOB, MPONCXOOALLMX
B OpraHvM3me 4ernioBeka

3. MonekynapHas Or1K-1. CnocobeH OrK-1.1. MpumeHsieT JTabopaTtopHas
ovodusnka B Mcnonb3oBaThb U NPUMEHSATb dyHOaMeHTanbHbIE U pabota Ne 2
MeauLUVHeE. dyHOAMEHTarbHbIE U npvKnagHble MegULUHCKNE




Ne
n/n

HaumeHoBaHune
pasgena
JNCLUNNUHDI
(mogyns)

KomneTteHumsa(un)

MupmkaTtop(bl) 4OCTUXKEHMS
KoMMeTeHLunn

OueHo4Hble
cpencrtea

Or1K 1.3. NHTepnpeTupyet
pesynbTaThl
€CTeCTBEHHOHaYYHbIX
uccrnefoBaHum npu
peLueHun
npodpeccrmoHanbHbIX 3aaay
Ol1K-5.3. OpraHusyeT u
NpoBOAUT MEePOoNpUATUS Mo
n3yyeHuto 6rmounanyeckmx
, BUOXMMUYECKMX
NpoLEeCCoB, NMPOMNCXOQALLNX
B OpraHvu3me Yyernoseka

CBoboaHble
paguvkanbl
Ouocucremax.
AHTUOKCUAAHTbI,
MexaHn3Mm
JencTeus.

B

OTlK-1. CnocobeH
MCnonb3oBaTb U NPUMEHSATb
byHAaMeHTanbHble U
npuknagHble MeguuuHcKme,

eCTeCTBeHHOHay4YHbl€ 3HaHUA

NS TOCTAHOBKM U peLleHmnst
CTaHOapTHbIX 1
MHHOBALUWMOHHbLIX 3a4au
npoceccrmoHanbHom
[esaTenbHOCTU

OrlK-1.1. MpumeHsieT
dyHOaMeHTarnbHble U
npuknagHble MeguuuHckme
3HaHWS AN NOCTaHOBKU U
peLueHus
npogeccrMoHanbHbIX 3agad
Orl1K-5.1. MNoHumaet
CYLLHOCTb B1odun3nyeckmXx,
ONOXUMUNYECKMX
NPOLLECCOB, NPONCXOOALLNX
B OpraHu3me 4yenoseka

OlK-1.2. UcnonbayeT
OCHOBHbIE
€CTeCTBEHHOHay4YHble
NOHATUS N METOAbI
ncenenoBaHui npu
peLueHnm
npodpeccrmoHanbHbIX 3agad

OrlK 1.3. NHTepnpeTnpyeT
pesynbTaThl
€CTeCTBEHHOHAYYHbIX
ncenenoBaHuii npu
peLueHun
npocdeccroHanbHbIX 3agad
Or1K-5.3. OpraHusyeTt 1
NpoBOAUT MEPONPUATHS MO
n3y4eHnto Brodnsnyecknx
, BUoXMMmMYecKnx
NMPOLLECCOB, MPOMNCXOASLLNX
B OpraHu3me YyernoBeka

JlTaGopaTtopHele
paboTbl NeNe 3-5

Buodgumamka
MembpaH

OrlK-1. CnocobeH
NCnorb30BaTb N MPUMEHSATb
dyHOaMeHTarnbHbIe U
NpuKnagHble MeanUnHCK1e,

eCTeCTBeHHOHay4Hble 3HaHUA

0515 MOCTaHOBKM U peLleHmnst
CTaHOApPTHbIX U
WHHOBALMOHHbIX 3aay
npodeccuoHanbHomn
OEeaTenbHOCTU

OrlK-1.1. MpumeHsieT
dyHOaMeHTanbHbIe U
npuKnagHble MeauUuHcKne
3HaHWS Anst NOCTaHOBKU U
peLueHus
npodgeccuoHanbHbIX 3aga4
OrlK-5.1. NMoHnmaeTt
CYLLIHOCTb Brodumanyeckunx,
OroxmMMmmnyeckmnx
NPOLIECCOB, NPONCXOOSALLNX
B OpraHu3me 4enoBeka

Ol1K-1.2. NcnonbayeT
OCHOBHblE
€CTEeCTBEHHOHAay4Hble
NOHSTUS U METOAbI
uccnenoBaHui npu
peLlueHun
npodeccroHanbHbIX 3aay

JlabopaTtopHble
paboTtbl NeNe 6-7;
MNpakTnyeckoe
3aganue |




Ne
n/n

HaumeHoBaHune
pasgena
JNCLUNNUHDI
(mogyns)

KomneTteHumsa(un)

MupmkaTtop(bl) 4OCTUXKEHMS
KoMMeTeHLunn

OueHo4Hble
cpencrtea

Or1K 1.3. NHTepnpeTupyet
pesynbTaThl
€CTeCTBEHHOHaYYHbIX
uccrnefoBaHum npu
peLueHun
npodpeccrmoHanbHbIX 3agay
Ol1K-5.3. OpraHusyeT u
nNpoBOAUT MEPONPUATUS MO
n3yyeHuto 6rmounanyeckmx
, BUOXMMUYECKMX
NpoLEeCCoB, NMPOMNCXOQALLNX
B OpraHvu3me Yyernoseka

BuoanekTpunueck
ne noTeHumansbl.
Bruodusmka
KIEeTOYHOMN
NOABWXHOCTU U
MbILLEYHOro
COKpalLLeHus

OTlK-1. CnocobeH
MCnonb3oBaTh U NPUMEHSATb
byHAaMeHTanbHble U
npuknagHble MeguuuHcKme,

eCTeCTBeHHOHay4YHbl€ 3HaHUA

NS TOCTAHOBKM U peLleHmnst
CTaHOapTHbIX 1
MHHOBALUWMOHHbLIX 3a4au
npoceccrmoHanbHom
[esaTenbHOCTU

OrlK-1.1. MpumeHsieT
dyHOaMeHTarnbHble U
npuknagHble MeguuuHckme
3HaHWS AN NOCTaHOBKU U
peLueHus
npogeccrmoHanbHbIX 3agad
Orl1K-5.1. MNoHumaet
CYLHOCTb B1odmanyeckmx,
ONOXUMUNYECKMX
NPOLLECCOB, NPONCXOOALLNX
B OpraHu3me 4yenoseka

OlK-1.2. UcnonbayeT
OCHOBHbIE
€CTeCTBEHHOHay4YHble
NOHATUS N METOAbI
ncenenoBaHui npu
peLueHnm
npodpeccrmoHanbHbIX 3agad

OrlK 1.3. NHTepnpeTnpyeT
pesynbTaThl
€CTeCTBEHHOHAYYHbIX
ncenenoBaHuii npu
peLueHun
npocdeccroHanbHbIX 3agad
Or1K-5.3. OpraHusyeTt 1
NpoBOAUT MEPONPUATHS MO
n3y4eHnto Brodnsnyecknx
, BUoXMMmMYecKnx
NMPOLLECCOB, MPOMNCXOASLLNX
B OpraHu3me YyernoBeka

JlaGopaTtopHas
paboTa Ne 8;
MpakTnyeckue
3apaHu4a i, 1l

Buodgmamka
peuenuun

OrlK-1. CnocobeH
NCnorb30BaTb N MPUMEHSATb
dyHOaMeHTarnbHbIe U
NpuKnagHble MeanUnHCK1e,

eCTeCTBeHHOHay4Hble 3HaHUA

0515 MOCTaHOBKM U peLleHmnst
CTaHOApPTHbIX U
WHHOBALMOHHbIX 3aay
npodeccuoHanbHomn
OEeaTenbHOCTU

OrlK-1.1. MpumeHsieT
dyHOaMeHTanbHbIe U
npuKknagHble MeauUuHcKne
3HaHWS Anst NOCTaHOBKU U
peLueHus
npodgeccuoHanbHbIX 3aga4
OrlK-5.1. NMoHnmaeTt
CYLLIHOCTb Brodumanyeckunx,
OroxmMMmmnyeckmnx
NPOLIECCOB, NPONCXOOSALLNX
B OpraHu3me 4enoBeka

Papgwnauunonnas
onodusnka

OrlMK-1. CnocobeH
Mcrnonb3oBaTbh U NPUMEHSITb
hbyHOaMeHTanbHble U
npuknagHble MeauLunHCKue,

€CTeCTBEHHOHAYy4YHbl€ 3HaHUA

OrK-1.1. NMpumeHsieT
hyHAaMeHTanbHble U
npvKnagHble MeguuuHCKne
3HaHWs ANs NOCTaHOBKU U
pelleHus

JlabopaTtopHas
pabota Ne 9;
MNpakTnyeckoe
3aganve V




Ne
n/n

HaumeHoBaHune
pasgena
JNCLUNNUHDI
(mogyns)

KomneTteHumsa(un)

MupmkaTtop(bl) 4OCTUXKEHMS
KoMMeTeHLunn

OueHo4Hble
cpencrtea

OIS MOCTAHOBKM U peLleHmns
CTaHOAPTHbIX U
WHHOBALMOHHbIX 3a4ay
npocpeccrnoHanbHom
0esaATenbHOCTU

npodeccroHanbHbIX 3agad
OlK-5.1. NoHnmaeTt
CYLLIHOCTb BMochmanyeckmx,
OUOXUMUNYECKMX
NPOLIECCOB, NMPONCXOOSALLMX
B OpraHvM3me 4erioBeka

OlK-1.2. Ucnonbayet
OCHOBHbIE
€CTEeCTBEHHOHaYy4Hble
NOHATUSA U MeTOoAbI
nccnenoBaHui npu
peLueHmm
npocpeccrmoHanbHbIX 3agad

OrlK 1.3. NHTepnpeTupyet
pesynbTaThbl
€CTeCTBEHHOHay4YHbIX
nccnenoBaHui npu
peLueHnm
npogeccrmoHanbHbIX 3agad
Ol1K-5.3. OpraHusyeT u
NpoBOANT MepPOoNpUATUS MO
n3y4eHnto Brodunsnyecknx
, BUOXMMUYECKNX
NpoLeccoB, MPOUCXOQALLMX
B OpraHv3me yenoseka

KesaHTOBas
orodusnka.
doTobmonornsa n
doTomMeamLMHa

OlK-1. CnocobeH
MCnonb3oBaTb Y NPUMEHATb
dyHOaMeHTanbHbIE U
npuKnagHble MeguumHcKme,
€CTECTBEHHOHAYYHbIE 3HAHUS
ONs1 NOCTAHOBKN U peELLEHNS
CTaHAaPTHbIX 1
WHHOBALIMOHHbIX 3agau
npodeccrmoHanbHom
OenaTenbHOCTU

OrlK-1.1. MpumeHsieT
dyHaaMmeHTanbHbIe 1
npuKnagHble MeguuuHCKne
3HaHWs1 4N NOCTaHOBKU U
peLueHusi
npodeccrmoHanbHbIX 3agad

Orl1K 1.3. UnTepnpeTtupyet
pesynbTaThl
€CTeCTBEHHOHaYYHbIX
ncenenoBaHuii npu
peLleHun
npodeccroHanbHbIX 3agad
OTl1K-5.3. OpraHusyeT u
NpoBOAUT MEPONPUATHS MO
n3y4eHnto Brodnsnyecknx
, BUOXMMUYECKMX
NpPOLECCOB, MPOMNCXOASLLNX
B OpraHu3me YyernoBeka

JlabopaTtopHble
paboTtbl NeNe 10-
11

MpomexyTouHas aTTecTaums
cdhopma KOHTpons — 3a4eT (7 cemecTp), 3a4eT ¢ oLeHkon (8 cemecTp), ak3ameH (9
cemecTp)

MNepeyeHb
BOMPOCOB K
3avery,
lNepeyeHb
BOMPOCOB K
9K3aMEHY;
MNpakTnyeckne
3agaHus




20. TunoBbleé OLEHO4YHbIE cpeactBa U Metoaundeckue martepuanbil, onpegensiowme npoueaypbl
oLueHunBaHusA

20.1. TeKywMin KOHTPOJSb YyCNEeBaeMOCTH

KoHTponb ycnesaemMocT No AUCUMNINHE OCYLLECTBAETCS C MOMOLLbIO CreayLLMX OLEeHOYHbIX
CPEencCTB:

20.1.1. NMepe4yeHb NpakTUYECKUX 3aaaHnm (3apad)

I. Buonoaudeckue membpaHsl. Cmpykmypa, ceolicmea

1. YpenobHaa anekTpuyeckass €eMKOCTb MeMOpaHbl aKCOHa, W3MepeHHasi BHYTPUKNETOYHbIM
MWUKPOSMNEKTPOAOM, oKkasanack pasHoi 0,5 mukpodapag/cm?. Mo dopmyne Nockoro koHaeHcatopa
OLIEHUTb TONLWUHY rmapodobHOro crnos MemopaHbl C AU3NEKTPUYECKON MPOHMLIAEMOCTbIO, PABHOM 2.

2. Kakoe pacctosiHMe Ha NoBEPXHOCTU MeMBpaHbl apuTpoLmMTa NPOXoaMT Mornekyna dpocgonunuaa 3a 1
CeKkyHOy B pesynbTate natepanbHon amdpdysmn? KoaddumumeHT natepanbHon ouddysmn nNpuHATb
paBHbiM 1012 m?/c. CpaBHUTE C OKPYXKHOCTbLIO 3PUTPOLIMTa OANAMETPOM 8 MKM.

3. MNpn dasoBom nepexoge mMemMbpaHHbIX POCHONUMNUAOB U3 XUOKOKPUCTANSIMYECKOTO COCTOSIHUA B
renb TonwmHa 6ucnosa nameHsieTca. Kak npym aTomMm M3MEHUTCA aneKkTpuyeckas EMKOCTb MeMbpaHbl? Kak
N3MEHUTCHA HaNPsPKEHHOCTb ANEKTPUYECKOro nons B membpaHe?

4. C nomoLbio CMUH-MeYeHbIX Monekyn hochonunuaoB yCTaHOBMAEH rPaaneHT BA3KOCTU NO TOSMLLMHE
MeMbpaHbl. OnuwnTe akcnepuMeHT. ['Ae BA3KOCTb BbILE: Y MOBEPXHOCTU MeMbpaHbl Unn B ee LeHTpe?
5. Kak namenuntcsa obneryeHHas anddysms MOHOB Kanus ¢ y4actueM MOMeKyrbl BanMHOMUUMHA nocne
¢a30Boro nepexona MemMOpaHHbIX NMMMAOB U3 XUOKOKPUCTASNIMYECKOrO COCTOSIHUSA B refb?

6. OcmoTu4ecknn apdeKkT B XMBbIX KIEeTKax CONpOBOXAaeTcs MX HabyxaHMem B MNOTOHWUYECKOM
pacTBope M cXaTmem B runepToHndeckom. byaeT nu Habniogatbcss ocMoTMyeckun addhekT npu
HaKOMNeHNN NOHOB HaTPUSA MO CXeMe aHTUnopTa? cxeme cumnoprta?

7. Tlokasatb, 4TO ypaBHeHue HepHcTa-lnaHka cBoguTcs K ypaBHeHuo Puka gna guddysuin
He3apsPKEeHHbIX YacTul,.

8. ®epmeHT K*/Na*-ATdasza B nnasmaTnyeckon membpaHe aputpouuTa coBepLuMn WeCTb Uuknos. Kakoe
KONMMYeCTBO MOHOB HATPUA U Kanusa Mpu 3TOM 6bI0 akTMBHO TpaHCnopTMpoBaHO? CKOMbKO 3Hepruu
ObINIO MpM 3TOM M3pacxogoBaHO, ecnv rmMaponna ogHoro mons AT® conpoBoxagaeTcs 0cBOGOXOEHMEM
33,6 k[k? SdpeKkTMBHOCTL NpoLecca 3HepreTU4eckoro conpsbkeHns ycrnosHo cuntatb 100 %.

9. B kneTo4HbIX MeEMOpaHax N3BECTHbI TPU MOHHbIX Hacoca: K*/Na'- Hacoc, MpOTOHHLIN Hacoc,
KanbumeBbln Hacoc. Kakum o6pa3omM ocyLlecTBAsSeTCs NpuM 3TOM aKTUBHbLIM TPaHCMNOPT caxapoB U
aMUHOKMCNOT?

10. Bo3amMoxeH N1 OAHOBPEMEHHBLIN TPaHCMEMOPaHHbLIN MepPeHOC MOHOB Kanus U HaTpus no cxeme
cumnopTta? Mo cxeme aHTunopTta? o cxeme yHunopTta?

11. O6bsicHnTe GMonanyeckMin MexXaHnam OEeNCTBUS s4a TETPOAOTOKCMHA M MECTHOrO aHecTeTuka
TeTpasTUI aMMOHUS.

12. Kak cOOTHOCATCA NPOHMLAeMOCTM MeMbBpaHbl akcoHa KarnbMapa Ans pasfuyHbiX MOHOB B MOKOE U
npu Bo36yxaeHnn?

Il.buoanekmpu4eckue nomeHuyuarsbl

1. Kakow TpaHCnOpT MOHOB cO34aeT MeEMOpPaHHYK pasHOCTb NMOTEHUMANOB: MACCUBHbBIN UNW aKTUBHBIN?
OTBeT nosicHuTe.

2. Yto 6onblue: CKOPOCTb PacnpoOCTPaHEHWsI JNEeKTPMYECKOro curHana no npoBodamM MOPCKOro
Tenerpada nnm CKopoCTb PacnpPOCTPaAHEHMS HEPBHOIO MMMynbca No membpaHe akcoHa? Moyemy?

3. Kak cooTHOCATCS NpoHMUaeMoCcT MeMbpaHbl akCoHa kanbmapa Ans pasfiMyHbiX MOHOB B NMOKOE U Npu
BO3OYyXaeHun?

4. Yemy paBHa HanNpsPKEHHOCTb 3NEKTPUYECKOro nomns Ha MembpaHe B COCTOSAHMM MOKOS, €Cnn
KOHLEHTpaUus MOHOB Kanusi BHYTpU kneTkn 125 mmonb/n, cHapyxu 2,5 mmonb/n, a TonwmHa
MembpaHbl 8 HM?

5. PaccunTtante amnnutygy noteHumana AeNCTBUSA, eCrny KOHLEHTPaUmMs Kanusa n HaTpus BHYTPU KNETKK
BO30yanMON TKaHW cooTBEeTCTBEHHO: 125 mmonb/n, 1,5 Mmonb/n, a cHapyxu 2,5

MMOIb/IT 1 125 Mmonb/n.

lll.buogbu3uka MbILLEYHO20 COKpaUleHUs
1. Tpn MbILLEYHOM COKpaLLEHWUN:



a. Hutn aktnHa ckonb3aT BHYTPb CapkoMepa BOOJ1b MNO3UNHa
0. MunosuH cxumaeTcs I'IOLI,06HO npyxuHe

B. MocTuku NPUKPENNAKTCA K aKTUBHbIM LEHTPAM akKTuHa

r. MocTtuku pPa3MbIKatoTCA

2. Cuna cokpalleHus, reHepupyemas MblLLEN, onpeaenseTcs:
a. AJINHON aKTUBHOW HUTU

6 N3MeHeHNeM cunbl, reHepupyemom OAHUM MOCTUKOM

B. KONMM4YeCTBOM OOHOBPEMEHHO 3aMKHYTbIX MOCTUKOB

r. YNpyrocTblo MMO3NHOBOW HUTW ;

IV.'emoduHamuKka

1. Pagnyc cocypa ymeHbLumnncs Basoe. Bo ckonbko pas nameHuTcs obbemHas CKopoCTb KPOBOTOKA Npu
Hen3MeHHOM nepenage gasneHna?

2. Bbluucnnte OaBrieHne KpoBW Ha paccTosiHM S5 CM OT Havana cocyga, ecrnv B Hadane cocyga
nasnexHne coctasnaet 10* Ma, ero paguyc 1 MM, BA3KocTb kposu 0,005 Masc, nMHenHas CKOPOCTb
aswxeHus kpoem 20 cm / .

3. Bo ckonbKo pas n3aMeHUTCH CKOPOCTb NageHus AaBreHus B Havyane AnacTosibl, eCnn ruapaBnmyeckoe
COMpoOTUBMEHNE MEeSKNUX cocyaoB yBenuyunnocs Ha 20 % ?

4. Bo cKonbko pas ruapaBnnyeckoe CoOnpoTMBIEHME ydacTka aopThl (paguyc aopthl 1,25 cm) MeHbLUe,
YyeM rMAapaBnMYEcKoe COMPOTUBMEHME yyacTka apTepun TOW Xe ANuHbl (paguyc aptepumn 2,5 Mm)?
BsaskocTb kpoBu B apTepumn coctasnseT 0,9 BA3KOCTU KpOBK B aopTe.

5. Bo ckonbko pa3 OOMKHO YBENWMYUTLCA AaBrieHWe KPOBM B Hayane KpynHoro cocyga, 4tobbl npu
cyxxeHum ero npocseta Ha 30 % paBneHve Ha BbIXOA4e M3 cocyaa M oGbeMHasi CKOPOCTb KPOBOTOKA
octanucek 6bl NpexxHuMMnM? B OTCYTCTBME Cy)XEHUS NageHne gaBneHus B cocyge coctaenseTt 0,2 ot
AaBrneHus B Havane cocyaa.

V. PaduauuoHHas buoghu3suka

1. B opranuam yenoseka nonano 0,1 % u3oTtona **!| oT ero cytouHoi notpeGHocTn 150 Mr. CKoMnbKo
aTOMOB 3TOro0 M30TOMNa pacnageTcsi B OpraHM3mMe exXxecekyHOHO B TeYeHMe NepBoro vaca (cumtaTb, YTO B
nepBbll Yac CKOPOCTb pacnaga NnocTosiHHA).

2. PagnoakTuBHbIV npenapaT MMeeT NoCTosHHYI pacnada X = = 1,44*10* y! . Yepes CKOMbKO BpeMeHu
pacnagetca 75 % nepBoHavanbHOro KonmyecTsa saep?

3. Markue TkaHW YenoBeka NoABEPralTCA pagnoakTMBHOMY 06nyyYeHuto B TedeHne 1,5 vyaca, npn aTom
3KCno3numoHHasa gosa coctaeuna 0,6 peHTreHa. Yemy paBHa nornoweHHas gosa B pagax? KakoBa
MOLLHOCTb 3KCMO3MLMOHHON [03bl? Kak cCOOTHOCATCS Mexay COOOM 3KCMo3nuUMOHHas u bruonornyeckas
[03blI?

4. Kakyto omacHocTb Ans 4enoBeka HeceT BbIOPOC pas3nUyHbIX PagUOaKTUBHBIX W30TOMOB B
aTmocdepy? OauHakoBO N OEWCTBUE MX Ha opraHuam? Kakme OCHOBHblE MoKasaTenu onpegenswoT
CTeneHb UX BO34ENCTBUSA HA OPraHnam?

20.1.3. NepeyeHb NabopaTopHbIX paboTt

1. Buckosumetpus. OnpegeneHne BA3KOCTU pasnuyHbix pactBopoB. OnpepeneHne BS3KOCTU
orononnvepos 1 GUONOrMYECKNX XKUOKOCTEN.

2. VccnepoBaHme NpOCTPaHCTBEHHOW CTPYKTYpbl 6enkoBbix Monekyn in silico. MNonck romonoros
uenesoro 6enka. BoisBneHne KoHCepBaTUBHbLIX NOcrneaoBaTensHocTen B 6enke. Nonck noTeHunanbHbIX
CanToB CBA3bIBaHUA. AHanNM3 BHYTPEHHEN CTPYKTypbl Monekynbl 6enka. Nporpammbl BLAST, ClustalWw,
BioEdit, Vftstro, Mole.

3. OnpegeneHne akTMBHOCTM HEKOTOPbIX (PEPMEHTOB AHTMOKCUAAHTHOW CUCTEMbI YerioBeKa.
BnusaHue dumsndecknx paktopoB Ha akTMBHOCTb AaHHbIX (PEPMEHTOB.

4. OnpegeneHune ypoeHsi [NOJ1 MeTogoM XeMUIIOMUHECLIEHLINN.

5. Wsydenne npoaykumm AOK HenTpodmnamu C MNOMOLBKD MeToda WHAYLMPOBAHHOW
XEMUNIOMUHECLEHLNN

6. MonyyeHne nunocom. NprumMeHeHe NMNOCOM MPU N3rOTOBNEHNN NEKAPCTB.

7. WccnepoBaHue OCMOTMYECKOM CTOMKOCTM MemMOpaH 3puTpOLUTOB MNpU  BO3OEWCTBUM
HeKOTopbIX pmamyecknx paktopoB. CnektpodotomeTp UV-2401PC (Shimadzu, AnoHusa) wu
nporpammMHoe npunoxeHne UVProbe ans aHannsa KMHETUMKM npouecca remonmaa.



8. W3yyenne aBTOKONEGaHMA C MOMOLLBD METOAOB MaTeEMATUYECKOro MOLENMPOBaHUS.
lMocTpoeHne perpeccnoHHbIX moaenen B nporpamme STADIA

9. UccnepoBaHve pagmoakTMBHOCTM obpasua B 3aBMCUMMOCTM OT FeOMETPUYECKUX YCROBWUWA
cyeTa. MccnepoBaHne npoHMKatoLen CNOCOBHOCTU paguoakTMBHbIX YacTuy. OueHka pagvaumMoHHOWN
obctaHoBku. do3nmeTp-pagnomeTtp MKI-01-10/10. NMpunoxeHna RadLabs n Monirad ans nnaHweTa.

10. WccnepoBaHue BnunsHuA Y®-cBeTa Ha ChekTpasribHble XapakTepUCTUKM remornobuHa
yernoseka. CnektpocotomeTp UV-2401PC (Shimadzu, AnoHusa) n nporpammHoe npunoxeHune UVProbe
AN aHanm3a crnekTpanbHbIX XapakTepUCTUK 6MO06HLEKTOB.

11. UccnepoBaHne BnnaHus Y®O-ceeTa Ha yHKLMOHaNbHbIE CBOMCTBA NIMM(POLINTOB.

12. MexaHn3M (pOTOMHAYLMPOBAHHOIO remMonmsa 3puTpouuToB. BrnivsHue ¢oTonpoTekTopoB U
doToceHcnbunmnsaTopoB Ha POTOMHAYLIMPOBAHHbIN FEMOSN3 3PUTPOLUTOB.

Mpumepbl NnabopaTopHbIX padoT

Na6opaTopHasa paboTa. ViccnegoBaHue NPOCTPAHCTBEHHOW CTPYKTYpbl BenKoBbIX MOMeEKyn in
silico. Mounck noTeHuuManbHbiX CAaNTOB CBA3bIBAHUS.

Matepuanbl M obopyaoBaHue: MnepcoHasbHbli KOMMNbOTEP C LOCTYNMOM B WHTEPHET,
nporpamma MAESTRO.

Lenb paboTbl: aHanu3 pacnpegeneHnss aMMHOKUCNOTHBIX OCTaTKOB Ha MOBEPXHOCTU GenkoBow
rnooynebl.

Xopa paboTbl

1. OTkpbITb canT: https://www.ncbi.nlm.nih.gov.

2. B okHO noucka BBECTW Ha3BaHMe pepMeHTa Ha aHrn. a3blke unu ero ID. HaxaTb «Searchy.

3. B HOBOM OKHe HaxaTb Ha CCbIfKy «Structure».

4. B OTKpbIBLLEMCS CMIUCKE HaNTU TpebyeMyto CTPYKTYpY.

5. Ckavatb mogenb hepmeHTa B hopmate .pdb (ccbifika B NPaBOM BEPXHEM YrIy).

6. 3anyctutb nporpammy Maestro, oTkpblBaeM B HEW CkadaHHYIO CTPYKTYpy. Bknagkm «Project»,
«Edit», «View», «Workspace», «Display Atoms», «Representation» g4ormkHbl ObITb aKTUBHbI.

7. Y6paTtb C n3obpaxeHms mogenu Mosnekyrbl BoAbl U NMUraHaos.

8. [ins 6onbluen HarnsAHOCTU OTPasnTb Ha MOAENU ANIEMEHTbl BTOPUYHOW CTPYKTYPbI.

9. PasBepHyTb MOAenNb creumarnbHbIM KHOMKaMuK B NIEBOM KpanHeM psiay naHenu.

10. BuibpaTtb cTpoky «Select».

11. B oTKpbIBLLEMCH HOBOM OKHE OTKpbITb BKragky «Residue», BbibpaTh cTpoky «Residue type»
n HaxaTb «Cys» (aHanormdHo «Trp», «Tyr», «Phe»), «Add» n «OK».

12. CoxpaHnTb Nony4YeHHbIE N300paXKeHMsI.

13. CoenaTb BbIBO4 O BCTPEYaAEMOCTU LerneBbIX aMUHOKUCIOTHBLIX OCTAaTKOB Ha MOBEPXHOCTU
MONeKyIbl 6ernka.

Na6opaTopHaa pa6oTa. PUBNKO-XMMUYECKME OCHOBbI OENCTBUS MOHU3UPYHOLLUMX WU3NTYyYEHUN.
PaboTta ¢ npunoxenunamm RadLabs 1 Monirad.

MaTepuanbl n obopyaoBaHue: [Jo3nmeTp-pagnometp MKI-01-10/10. MNpunoxeHnst RadLabs u
Monirad

Llenb paboTbl: no3HakoMuUTbCs ¢ paboTon npunoxeHnn RadlLabs n Monirad, npoBecT OUEHKy
paavaumoHHoM 06CTaHOBKM B npegenax y4ebHoro kopnyca.

Xona paboTbl
1. YcrtaHoeutb npunoxeHust RadLabs n Monirad n3 Google Play n o3Hakomuntbce ¢ nx paboTom
(MogpobHasa MHCTPYKUMA OOCTyNMHa MO  CCbISKE: http://www.ecorad.com/bitrix/templates/aspro-

scorp/images/RadLabs_0.pdf)

2. MNMpoeecTtn namepeHne MAL nocnegoBaTenbHO Ha KaXXaoM 3Taxe Kopnyca.

3. lpoBecTn M3MepeHne NNOTHOCTM MOTOKa [-4acTuy, nocrefoBaTeflbHO Ha KaXaoMm aTaxe
Kopnyca.

3. CoxpaHuTb NonyYeHHble pe3ynbTaThbl.

4. NpoaHanuampoBaTtb pe3ynbTaTbl U caenaTb BbIBO4 O paavalMoHHOM o0bcTaHoBKE B y4ebHOM
Kopnyce.

OTBeTUTb Ha BOMPOCHI:

1. YUTto npeactaBnsieT cobon paanoakTUBHbBIN pacnaz 3f1eMeHTOB?
2. lante xapakTepuCcTUKy BUOOB paanoakTUBHOIO pacraja.
3. CchopmynupywnTe 3aKOH pagmMoakTMBHOMO pacnaga.



4. OxapaKkTepusynTte 4eTEKTOPbl NOHUSNPYIOLLNX U3MYHEHUIA.
5. OnuwmnTe NnpMMeHeHne paamoakTUBHbIX N30TONOB B B1onornm n MeamumHe.
6 Obnactb NPUMEHEHUS N BO3MOXHOCTU NpunoxeHnn RadlLabs 1 Monirad.

OnucaHune TexHonorun npoBegeHus TeKyI.I.Ieﬁ aTrecTauuu

Tekywasi aTtrectaumsi NpoOBOAWUTCS B COOTBETCTBUMM C [lonoeHvem O Tekyllen aTtecTaumu
obyvalomxcs no  nporpaMmMaM  Bbicllero  obpasoBaHusi  BOpOHeXCKoro  rocyaapcTBEHHOro
yHuBepcuTeTa. Tekywas aTtrectaumsi nNpoBoaMTcs B (POPME OTYETOB O BbIMNONIHEHMM rabopaTopHON
paboThbl.

OT14eT 0 BbINONHEHUU NabopaTopHON paboTbl
LLlabnoH oT4yeTa 0 BbiNONHEHUU nabopaTopHon paboThl
OtuyeT 0 BbiNONHeHUM nabopatopHon pabotel Ne  <HasBaHWe Tembl>, BbINOMIHEHHOW B pamKax
avncumnnuiel B1.6.43 O6was n meguumHckasa paguobuonornsa obyvarowmmcea  kypca <d.U.0.>,
cneumanbHocTb — 30.05.02 MeanumHckas 6uodmsmka

Llenb paboThbl:

O6GopynoBaHue U MaTepuanbl:

Xop paboTbl: (kpaTkoe onucaHne xoda paboTbl C ykazaHMeM MepBUYHbIX SaHHbIX, pacyYeTHbIX
dopMyn, pe3ynbTaToB NPOMEXYTOYHbLIX U KOHEYHbLIX pacvyeToB; UMMOCTPaTUBHLIA MaTepuan (rpaduku,
doTorpachumn u np.), obobLuarome Tabnuubl)

BbiBOAbI:

TpeboBaHMA K BbINONHEHUIO 3aA4aHUN (UK WKanbl U KPUTEPUUN OLIEHUBaHUS):

Kputepmamm oueHnBaHuA BbINONHEHNA nabopaTtopHon paboTbl ABNAOTCS:

— TMOAroToBKa K 3aHATMIO (odpopmrieHve 3aHATMA B paboyen TeTpaau B COOTBETCTBUM C
MeTOAMYECKMMUN PEKOMEHAALMAMU);

— OTBETbl Ha YCTHbIE BOMPOCHI MO TeMe 3aHATUA U coaepXaHunto nabopatopHoun paboTsl;

— aKTUBHOCTb U CAMOCTOATENbHOCTb MPW BbINONTHEHUN 3a[aHUN;

— ohopmrneHve pe3ynbTaTtoB B COOTBETCTBUM C METOAUYECKUMU PEKOMEHAALMAMU;

— YyMeHue aHanuaupoBsaTb, o0b6cCyxaaTb MOMyyYeHHble pe3ynbTaTtbl U CaMOCTOATENbHO
dopmMynmpoBaTh BbIBOAbI;

— YMEHME peluaTb NpakTuyeckne 3agaHus (3agayvm) no TeMe BbINONIHEHHOW paboTbl.

PaboTta cuMTaeTcst BbINOMHEHHOW W 3a4TEHHOW, €Cnu CTyAEeHT B KOHUEe 3aHATUS npeacTtasun
OT4YeT B COOTBETCTBUW C AAHHLIMU METOANYECKUMN PEKOMEHAALMNSAMM.

20.2. NMpomexyToyHaa aTrecTauums
MpomexyToyHass aTTecTaumss No OUCUMMNIIMHE OCYLLECTBMASETCH C MOMOLUBIO  CreayloLmx
OL€HOYHbIX CPeacTB:

20.2.1. NepeyeHb BONPOCOB K 3a4eTy
1. MpeomeT 1 3agaym meguumHckon 6nodmamkn. Npobnembl N NEPCNEKTUBLI pa3BUTUS COBPEMEHHOM
MeONLNHCKON BMOU3NKN.
2. 3akoHbl aBwxeHus xuakux ten. OCHOBbI MEXaHVKN XXUOKOCTEN: HaNpshKeHWe, rmapocTtaTtmyeckoe
AaBneHne, BA3KOCTb.
3. Buabl BA3kocTW.
4.  3akoH HbtoToHa B peonornn. HetoTOHOBCKME M HEHbIOTOHOBCKUE XUOKOCTMW.
5.  Teopema bepHynnu. [BuxeHne xngkoctu B Tpybkax. [NyaseneBckoe TeyeHne XUaKocTn B Tpyoke,
yncno PenHonbaca, TypOyneHTHOCTb Npu TeveHun B Tpybke.
6.  TeueHue XnOKoCTU B Cyxarowencs, nsordyton Tpybke, obtekaHme Ten.
7. [emoagmHamuyeckMe OCHOBblI KpoBoobpalieHuda. JIuHenHass u obbeMHas CKOpPOCTb KPOBOTOKA.
MeToabl M3MepeHus CKOPOCTU ABWXEHUS KpoBW. [pagueHT CKOpoCTM Teyenuss Kposu. Metogpbl
onpegeneHnst BA3KOCTN KPOBW.
8. Bruodmnsnueckne ceornctea benka.
9. ®onauHr 6enkoB. OnbIT AHUHCeHa. [Napagokc JleBeHTans, ero pewexue.
10. QOranbl ponauHra. lWanepoHsl, nx dyHkumn. dongasel, X QYHKLUN.



11. WHCTpyMeHTbl M3y4YeHusi NpOCTpaHCTBEHHOW CTPyKTypbl Genka in silico. Basa paHHbix PDB.
MnaTtdopmbl NCBI, EMBL.

12. TlapHble W MHOXEeCTBEHHble BblpaBHMBAHUA. BbisBneHMe yHUKaNbHbIX W KOHCEepPBaTUBHbIX
nocnepoearensHocTten. MNporpammel BLAST, ClustalW, BioEdit.

13. AHanu3 aMMHOKUCIIOTHbIX OCTaTKOB, (QOPMUPYIOLLIMX MNOBEPXHOCTb 6enkoBon  rnobynbl.
Mporpamma MAESTRO.

14. AHanua BHYTPEHHEN NPOCTPAHCTBEHHOW CTPYKTypbl 6enkoBon Monekynbl. [lomnck nonocten,
kaHanos u nop. NMporpamma MOLE.

15. bBonesHu Yenoseka, CBsA3aHHbIE C HapyLLeHneM chonguHra.

16. MeToabl MonekynsipHon 6MoU3NKM B KNMMHUYECKOW NPaKTUKE.

17. TeopeTnyeckne ocHoBbI MeToaa anekTpodopesa.

18. TeopeTunyeckne 0CHOBbI MeToAa refb-punbTpaumn.

19. TeopeTnyeckne OCHOBbI MeTOAa YNbTpaLeHTPUyrnposaHums.

20. TeopeTnyeckme OCHOBbI CNEKTPOOTOMETPUYECKOrO aHanmsa. BoamMoXXHOCTU cnekTpodoTomeTpa
UV-2401PC (Shimadzu, AnoHus) n nporpammHoro npunoxenna UVProbe gna getanbHoro aHanusa
CNeKTpanbHbIX XapakTepMUCTUK BMo06HLEKTOB.

21. [OuddepeHumanbHaa 1 npousBogHasa crnektpodoTomMeTpus. Bo3amMoxHOCTM chnekTpodhoTomeTpa
UV-2401PC (Shimadzu, AnoHus) n nporpammHoro npunoxeHus UVProbe gna getanbHoOro aHanusa
CNeKTpanbHbIX XapakTepUCTUK BMOOOHLEKTOB.

22. TeopeTnyeckme o0CHOBbI hryopecLEeHTHOro aHanmaa.

23. TeopeTtunyeckme OCHOBBbI MeToaa OrMoxeMnntoMmnMHeCcLIEHLUN. MHayumpoBaHHas
xemunommHecueHuns. KuHetnka xeMmnioMmMHeCLLEHLNN.

24. CeobogHble pagukansl B Buocuctemax. VIx ponb B HOpMeE 1 Npy NaTosoru.

25. AkTUBHbIE (POpPMbI KMCnopoaa.

26. [lepokcugHoe okucrneHne nuMnnaos.

27. Okcung asoTa u ero bruonornyeckas porb.

28. AHTUOKCMOAHTbI, MEXaHU3M OENCTBUS.

29. ®epMeHTbl aHTMOKCMAAHTHOW CUCTEMbI, KaTanu3mpyemble MU peakuuu.

30. bonesHn Yyenoseka, cBA3aHHbIE C HApyLUEHMEM (DYHKLMOHNUPOBAHNA aHTUOKCUOAHTHOMN CUCTEMBI.
31. MogenbHble nunNugHble MeMbpaHsbI.

32. [lpnmMeHeHne NMNOCoM NpPU U3roTOBIIEHUWN NEKapPCTB.

33. MexaHuamMbl TpaHCcNoOpTa BeLWECTB Yepes bronornyeckne memopaHoi.

34. Buabl NOHHbIX KAHANOB, perynauusa nx paboTol.

35. CeobogHopagukanbHble npouecckl B GuomembpaHax.

36. CoBpemeHHass Mogernb MeMbpaHbl W ponb nAMNUAOB B (PYHKUMOHWPOBAHUM  MeMOpaH.
MembGpaHHbie padThl.

37. XonecTepuH Kak KOMMOHEHT KNEeTOYHbIX MeMOpaH, ero posnb B pa3BuTUN NaToONOMMN.

38. Twvnbl kneTo4yHom Mbenu. AnonTo3 1 HeKkpo3. Mx ponb B passuTumn NaTonornm.

39. HapyweHne paboTbl MEMOpPaHHBLIX CUCTEM KaK OdHA U3 MPUYMH NATONOMMn B OYHKLUMOHMPOBAHMUS
KneTok (bmonormyeckass cMepTb KNeToK MpU MMOKCUM, UHTOKCUKALMSX, MEXaHUYECKNX MOBPEXAEHMAX
TKaHen, OTMOPOXEHUAX N OXorax, AENCTBUN MOHN3NPYIOLLUX N3INYYEHUN).

40. HapyweHns QYyHKUMOHMPOBaHNS MeMbpaH Kak crneacTBMe M3MEHEHWs akKTUBHOCTM paboThbl
MeMOpaHHbIX (PepMEHTOB, AeATENBbHOCTU MEMBPaHHbBIX PEeLEnTOPOB UM MOHHBIX KaHaMoB.

41. Bwugbl GuonoTeHuUmnanoB, MexaHu3m (OpPMUPOBaHUSA MOTeHUMana nokosi. YpaBHeHus HepHcTa,
[lonbamaHa, Tomaca, XomXKnHa-Xakcnu.

42. TloTeHuuwan gencrteus, ero ceonctea. OcobeHHOCT NoTeHumnana OeNCTBUS cepaevHON MblLLbI.
43. bBbunodunsnka HepBHOro MMNyrbca.

20.2.2. lNepe4yeHb BONPOCOB K 3K3aMeHY
1. ®doTopeuenuus, ee MonekynsapHble MexaHn3Mmbl. CTpoeHne nanoyek n konbouvek ceTyaTku rnasa.
doToxmmmyeckue npespalleHna pogoricnHa. MexaHnsm gopmupoBaHUs peuenTopHOro noTeHuwana B
3puUTENBHOM pelenTope.
2. Brnoduanka cnyxa. CriyxoBble peLenTopbl, MEXaHWU3M peLenumnn 3BYKOBbIX KonebaHui.
3. Twunbl KNEToYHbIX peuenTopoB. CBONCTBa peLenTopoB. JlnraHa-peuenTopHoe B3aMMOAENCTBUE.
4.  MexaHu3M nepefaym curHana B KneTky. [epBuYHbIE U BTOPUYHBIE MECCEHIKEPDI.
5. MexaHnam pgencteus rmapodobHbIX FOPMOHOB Ha MOSEKYNAPHO-KNETOYHOM YpoBHe. MexaHn3m
OeNCTBUA rnapoduIibHbIX rOPMOHOB HA MOMNEKYNAPHO-KNETOYHOM YPOBHE.



6. MexaHu3m BO3HMKHOBEHUSA aBTokonebaHuin B OMOMOrMYECKMX CUCTEMax, pacnpoCTpaHeHune
aBTOBOJSTH B BO30yanmbIx cpepax. Peakumsa benoycoBa — XKaboTUHCKOro Kak Moaenb BO3HUKHOBEHUS
aBTOKONEeGaHUN.

7.  TNpobnembl XpOHOGMONOrNK, CNONb30BaHME MPUHLMNOB XPOHOMEANLMHBI B pa3paboTke METOAOB
neyeHnss apuTMun cepgua M apyrmx 3aboneBaHWi, CBs3aHHbIX CO CMOHTaAHHOW BO3GYyOUMOCTbLIO
HEPBHbIX N MbILLEYHbIX TKaHEN.

8. MartemaTtuyeckme mogenn B Ouomnoruu. Mcnonb3oBaHve — UMPPOBLIX  TE3HOMOrMM B
MoAenuMpoBaHuKn. MayuyeHne aBTokonebaHmim ¢ NOMOLLbIO METOA0B MaTEMATUYECKOrO MOAENMPOBaHMUA.
9.  ®PU3MKO-XUMUYECKME OCHOBLI AENCTBUS MOHU3UPYIOLLNX U3TTYYEHUN.

10. [o3bl MOHM3MpPYIOLEro M3nyvyeHus. [eTekTopbl WOHU3UPYIOLWMX M3nydeHun. [punoxeHnsa ans
nosnveTtpoB RadlLabs n Monirad.

11. TeopeTuyeckne npeacTaBreHNa O MexaHuame OUOoNorM4yeckoro AeWCTBUS MOHU3UPYHOLLMX
nanyyeHni. MonekynspHble acnektbl OUONOrMYECKOro AEWCTBUS  NOHUSUPYIOLLUX  U3NTYYEHUR.
BaanmogencTeune pasHbix BUOOB MOHU3NPYIOLLETO N3NYYEeHUa ¢ BMOMONeKynamu.

12. MexaHn3Mbl NOrMNOLLEHNSA SHEPTUM MOHUIUPYIOLLMX U3ITYYEHWIA.

13. MexaHnsm pasBuTUA NyYEBOrO NOPAXEHMSI.

14. TlposiBrieHne fy4eBoro NopaxKeHns Ha YPOBHE KNEeTKMU.

15. JlydyeBas 6onesHb Yyenoseka. OnocpeaoBaHHbIe N oTAANeHHble 3hdeKkTbl 06NyYeHns.

16. Cnocobbl Ae3akTMBaumm BO30YXOEHHbIX COCTOSAHUN.

17. JliommHecueHUns, NpMMEHEHNe NIOMMHECLEHTHOMO aHanu3a B MEAMLMHCKON ANnarHoCTuKe.

18. dnyopecueHTHblE METKM 1 30HAbI, UX NPUMEHEHME B MEANLMHE.

19. ®oTobuonormyeckme NpoLecchl U Ux CTagun.

20. doToxmmuyeckune npespalleHns buononumepos n GuomemopaH.

21. OcHoOBHble HanpaBneHus poToMeanLMHbI.

22. dotoTtepanus.

23. MexaHu3mbl TepaneBTMYECKOro gencTeus YO-ceeTa. Victopusa npumeHeHus YP-obnyveHunst Kposu.
MeTogbl Y®-06ny4eHus Kposu.

24. doToamMHamu4yeckas Tepanus. doTONPOTEKTOPHI, MeXaHU3Mbl nx OencTBUS.
doToceHcMOMnmMsaTopbl, MexaHuambl WX gencteus. PoTonpoTekTopbl U oTocCeHCMBUnNuaaTopsl,
ncnonb3yemble Npy MeToaax potoneveHus.

25. OxucnutenbHbI cTpecc npu doToTepanuu.

26. TlloHATMe 06 uWHAYUMPOBAHHOM u3nydeHun. Jlazepbl. Buagbl nasepoB, 0OCOBEHHOCTU UX
ounonornyeckoro oencTeuns

27. JlasepHoe o6ny4eHne, OCHOBHbIE NapamMeTpbl.

28. [MpumeHeHne nasepHoro obnydeHns B MeanumnHe.

29. [lpuvHUMN OencTBUS renNnn-HeOHOBOIO fla3epa, ero NPUMEHeHNe B MeguunHe.

30. JlasepHas Tepanud, mexaHuambl nevyedbHoro adhdekTa.

31. BnunsHMEe HN3KOUHTEHCUMBHOIO Nas3epHOro U3rny4YyeHnss Ha MembpaHbl KIETOK KPOBMU.

32. doToMHAYUMPOBAHHBIA anonTo3 U HEKPO3 NIENKOLIMTOB.

OnucaHue TeXHONOrMM NpoBeaeHus
MpomexyToyHas aTTecTauusi MpoBOAMTCA B COOTBETCTBUM C [lONOXEHMEM O MPOMEKYTOUYHOM
aTTecTauumn obyyaroLmMxcs No nporpaMMam BbicLLero obpasoBaHus.
KOHTpOMnbHO-U3MepuTENbHbIE MaTepuanbl MPOMEXYTOYHOM aTTecTauuM BKMYalT B cebs
TEOpeTUYECKNEe BOMPOCHI, MO3BOMSKOLINE OLUEHUTb YPOBEHb MOJYYEHHbIX 3HAHWI, M NpPaKTUYecKoe
3ajjaHue (ans sK3ameHa), N03BOSISOLLEE OLEHUTb CTeMNeHb CPOPMUPOBAHHOCTU YMEHUI U HABBLIKOB.

|_|pl/l oueHnBaHUN NCMNOJIb3YKOTCA Ka4eCTBEHHaA 1N KoNin4eCTBeHHAA LUKaribl OLEeHOK.

MpuMepbl KOHTPONBbHO-U3MEPUTENBLHbIX MaTepUanoB Afsl NPOMEXYTOUYHbIX aTTecTaumMi no
avcuunnuHe B61.0.35 O6wan u MegnumMHckaa 6uodusnka
YTBEPXOAIO
3asenyowmn kageapom
61Modun3MKN N BUoTEXHOMNOMMN
B.l". ApTioxoB
. .2025r.

CneumanbHOCTb 30.05.03 MeduuyuHckasi KubepHemuka



OucunnnuHa 51.0.35 Obwas u meduuyuHckasi buoghusuka

Kypc 4

dopma obyyeHns OYHas

Bua koHTpons 3ayem

Bug atTectaumm MPOMeXXymoyHasi

KoHTpornbHO-nameputenbHbli matepman Ne 1
1. MNyaseneBckoe TeveHue XnOKocTu B Tpybke, uncno PenHonbaca, TypOyneHTHOCTb Npu TeYeHun B

TpyOKe.
2. Otanbl honguHra. LWanepoHsl, nx pyHkumn. donaasbl, X QYHKUMN.

MNpenogaBaTtenb M.I. XonsaBka

YTBEPXOAIO
3aBseayrowmn kadenpon
onoduanku n GruoTexHonormm

B.I". ApTioxoB
. .2025r.

CneunanbHOCTb 30.05.03 MeduyuHckas kubepHemuka

OucunnnuHa £1.0.35 Obwas u meduyuHckas buoghusuka

Kypc 4

dopma obyyeHuns OYHas

Bua koHTpons 3a4yem c oueHkol

Bwug atTectaunm rpoMeXxymoyHasi

KoHTponbHO-nameputenbHbii matepman Ne 1

1. XonectepuH kak KOMMOHEHT KNETOYHbIX MeMOBpaH, ero posfib B pasBuTUKN NaTonornin.
2. MNoTeHuman gencrteus, ero ceonctea. Ocob6eHHOCTN NoTeHUMana 4ENCTBUS CEpAEYHON MblLLbI

MNpenogaBaTtesnb M.I". XonsaBska

YTBEPXOAIO
3aBeqyrowmn kadegpon
O1Modu13MKN N BMOTEXHOMNOMMNN

B.l". ApTioxoB
. .2025r.

CneuunanbHOCTb 30.05.03 MeduuuHckasi KubepHemuka

OuvcumnnuHa 51.0.35 Obwas u meduyuHckas buogusuka

Kypc 5

dopma obyyeHns oyHasi

Bug koHTpong 9K3aMeH

Bup atTectaumm rPOMEXymoyYHasi

KOHTpOSbHO-n3MepuTenbHbii maTepman Ne 2

1. MexaHuam opMmMpoBaHUS peLenTopHOro noTeHumMana B 3puTensHOM peuenTope.

2. OKMCnUTEnNbHbIA CTpecc nNpu doToTepanuu.

3. ®epmeHT K*/Na*-ATdasa B nnasmatnyeckon membpaHe aputpoumTa CoOBEpLUNIT LWECTb LMKNoB. Kakoe
KONMMYEeCTBO MOHOB HATPUA U Kanus npu 3TOM Obifl0 aKTMBHO TpaHCNopTMpoBaHO? CKOMbKO 3Heprum



ObINIO MpK 3TOM M3pacxoaoBaHO, ecnv rmaponn3 ogHoro monsa AT® conpoBoXxaaeTcs 0CBOOOXAEHMEM
33,6 k[x? 3dhdeKkTMBHOCTb NpoLiecca 3HepreTMYeckoro conpsikeHns ycnosHo cuntatb 100 %.

MNpenogaBaTtenb M.I. XonsiBka

Tpeb6oBaHMA K BbINOMHEHUIO 3a4aHUNM (UNU WKanbl U KPUTEPUUN OLIEHUBaHUSA):

1) nonHotTa W O06GOCHOBaHHOCTL OTBETa; 2) YMeHMe Mofb30BaTbCA TEPMUHONOINEN,
dhopmynmMpoBkaMu, MOMOXEHUSIMU U NpuMepamn; 3) CTENEHb CaMOCTOATENbHOCTU MPU BbINOSIHEHWUM
paboTbl, 4) cNOCOBHOCTL hopMynNMPOBaTh 3aKNOYEHNE N BbIBOADI.

Lkana oueHuBaHus:

OueHka "3auTeHO" BbICTaBNAeTCs oOOyvalolWeMycsi, €ecriM OH [OEeMOHCTPUPYeT 3HaHue
TEeopeTNYeCKUX OCHOB Omodmsnkn, cnocobeH camoCTOATENbHO MM C MOMOLLBID NpenogaBaTtens
pelwaTtb NpakTu4eckMe 3agayun.

OueHka "He 3a4TeHO" BbICTaBMASETCA OOyvaroLemMycs, €Criv OH AEMOHCTPUPYET OTPbIBOYHbLIE,
dparmMeHTapHble 3HaHMs B obnactu Ouodunankn, aJonyckaeT rpybble owmnbku, AeMOHCTpupyeT
OTCYTCTBME YMEHUIN N HABbLIKOB PELUEHNsI NPAKTUYECKMX 3a4au.

OueHka "oTnn4HO" BbICTaBNSAETCS, ecnn 0byyaloWwmninca AEMOHCTPUPYET 3HAHNE TEOPETUYECKMUX
OCHOB BUOMUN3NKM, YMEHMNE OBODBACHATL TEeopeTUdeckue MOCTPOEHUs, MPUMEHATb 3HAHUS U HaBbIKW B
obnactn 6modmaunkn gns peleHnsa NnpodeccrmoHarnbHbIX 3agau.

OueHka "xopowo" BbiCTaBngeTcs, ecnu obydarowuinca gonyckaeT Herpybble owmnbku vnu
HEeTOYHOCTM Npo oTBeTe Ha Bonpocbl KMMa, HO gaeT npaBuiibHble OTBETbI HA OOMNOSTHUTENbHbIE
BOMpOCbl. HegoctaTtouyHO MNpOAEMOHCTPUPOBAHO 3HAHWE WM coaepXaTcsl oTaenbHble npobenbl BO
BNageHuM TEOPETUYECKUM U MPAKTUYECKUM MaTEPMariom.

OueHka "y0oBneTBOpUTENbHO" BbICTABNAETCH, €Cnn 0byYalowmnncs 4eMOHCTPUpyeT YacTUYHbIe
3HaHWA B obnactm GuModU3MKW, UNN MMEeT HEeCUCTEMHOEe YMeHMe MNoNb3oBaTbCs NabopaTopHbIMU
MeTogamu NS peleHnsa npodeccmoHanbHbIX 3agay.

OueHka "HeyOoBnETBOPUTENbLHO" BbLICTABMSAETCHA, e€cnn  oby4yarwunncs OeMOHCTpupyeT
OTPbIBOYHbIE, parMeHTapHble 3HaHWd, JonyckaeT rpybble ownbkn, AEeMOHCTpUpyeT OTCyTCTBME
YMEHUA MpUMEHATb 3HaHWS M HaBblkM B 00Mactm MeauumuHCKoM Ouodm3vKn Ons  pelueHus
npodeccmoHarbHbIX 3a4au.

20.3. 3apgaHus, peKOMeHAOBaHHbIe K UCNONb30BaHUIO NMPU NPOBeAeHUN ANarHocTuyeckux pabor
C Uenbl OLEeHKN OCTaTOUYHbIX 3HAaHUM NO pe3yfbTaTaM OCBOEHUS AUCLMNIIUHbI

TecThl
Bce 6enkn nornowiatoT KBaHTbI CBETa
a) B YO-obnactu cnekTpa
©) Buaumon obnactu cnekrpa
B) B gManasoHe gnuH BosH 300-500 Hm
r) B ananasoHe anuH BonH 400-700 Hm

XnakocTu, BA3KOCTb KOTOPbIX HE 3aBUCUT OT pPeXMMa NX TEYEHUS, Ha3bIBaKTCH
a) HEHbOTOHOBCKMMU

6) HIOTOHOBCKUMMU

B) ngeanbHbIMM

r) BA3KOCTb BCEX XXMOKOCTEN 3aBUCUT OT pexnma nx TeveHus

KpaTtkmnn otBeT

[03a - 3TO JHEpPrns MOHM3UPYIOLLEro M3MyyYeHus, MOrfoweHHas B eguHUUEe Macchl
obnyyaemoro BewecTsa, namepsietca B [pesx.
OTBeT: nornoLwleHHas gosa

CpefHen CroXHOCTun




Kakon TpaHcnopT MOHOB co3fgaeT MeMOpaHHyH pPa3HOCTb MOTEHUMarioB: MACCUMBHBIA UMW aKTUBHbLIA?
OTBeT nosicHuTe.

OtBeT: AKTMBHbIA. Pa3HOCTb SneKkTpUYeckMx MnOoTEHUMANOB MeXdy HapyXHOW W  BHYTPEHHENn
NOBEPXHOCTSIMU  OMonornyeckon MemOpaHbl OOycroBneHa HeOOMHAKOBOW KOHLEHTpauuen WOHOB,
rmaBHbIM 00pa3oM, HaTpusi, kanus W xrnopa. [laccMBHBLIM TPaHCMOPT MOHOB WMAET MO rpagueHTy
KOHLIEHTpaLUuKn 1 cnocobcTByeT ee BbipaBHUBAHMIO NO 00e CTOPOHbLI MeEMOpaHbI. B oTcyTCTBME pa3HULbI
MeXay KONMMYeCTBOM 3apsiioB C HAPY>KHOW U BHYTPEHHEN CTOPOHbI MEMOpaHbl pa3HOCTU NOTEHLMAarNoB
He BO3HMKaeT. AKTUBHbLIA TPAHCMNOPT HanpaBneH NPoTUB rPagneHTa KOHLUEHTpaummn n NnpuBoamT K TOMY,
YTO COAEp)XaHMEe WOHOB HATpUSA, Kannsa M xropa C Hapy)XHOW W BHYTPEHHEW CTOPOH MeMOpaHbI
CT@HOBUTCHA HEOAWHAKOBbLIM, U BCNEACTBME 3TOW pasHULUbl B HA MeMbpaHe chopmmpyeTcsa noTeHuman
(noTeHuman nokos).

CroXHbIN C pa3BepHYTHIM OTBETOM

Bo ckonbko pas rugpaBnuyeckoe CONPOTUMBIIEHWE Yy4acTka aopTbl MEHbLUe, 4YeM ruapasrmyeckoe
COMpoTMBMEHNE OOMHOYHOrO Kanunnapa? Paguyc aopTbl ra = 5 MM, kanunnsapa ran = 4 MKM. [nvHa
y4acTKOB aopTbl U Kanunnspa oguHaKoBbI.

PelweHnne:

W=(8nl)/nr?,

raoe W - rmgpaBnnyeckoe ConpoTUBMEHME; 1 - BA3KOCTb XUAKOCTH, | - AnnMHa cocyaa, I - paguyc cocyaa.
BA3koCTb  XMOKOCTM W ANUMHA COCYAOB  OOMHAKOBbI, MO3TOMY OTHOLWEHWEe ruapaBfnNYeckux
COMPOTUBNEHUN Kanunnapa n aopTbl 6yaeT paBHO 06paTHOMY OTHOLLUEHMIO UX PagnyCcoB B YeTBEPTOM
cTeneHu:

Wian/Wa= ((8n)/nran) / (Bnl)/mria)= ra/ ran= 5%/ (4x103)* = 2,44x10"? pas.

TecThbl

1. Boibepute HeBepHble YTBEPKAEHWS
— CnekTp nornoweHnsa — nHaMBmnayarnbHasi XxapakTepucTuka BellecTsa
— Monockl nornoweHuns 6enkos, N 0cobeHHo nosnoca npu 280 HM, YYBCTBUTESbHbI K BIUSHUAM, KOTOPbIE
OENCTBYIOT Ha []-3NeKTPOHbl apoOMaTUYECKUX aMUHOKUCITOT
— AHanus cnekTparbHbIX XapakTepucTuk 6enkoBbix 00pa3LoB AaeT BO3MOXHOCTb NOMY4nTb
NHOpMaLMIO O COCTOSIHUM BenKoBbIX MOMEKY NpU A4eNCTBUM (DUINKO-XUMUYECKNX areHTOB
— Co3pgaHne BTOPUYHOW perynsipHon CTPYKTYpbl MOSeKyrbl 6erka ConpoBoXaaeTcs yBenmMyeHnem
WHTEHCMBHOCTM cBeTonornoweHmst npn 190 HM

2. Boibepute HEBEPHOE yTBepxaeHne. CnekTpbl NOrMOLWEHNS HYKNENHOBBIX KACOT ...

— XapaKTepuaytoTcsi NosI0Com NOrfoLweHns ¢ MakcCuMymMom B gnanasoHe 255-270 Hm

— ®opMMpYIOTCA 3a CYET MOINOLLEHMS CBETA CUCTEMOW COMPSPKEHHBIX CBA3EN MYPUHOBBIX U
NMMPUMNONHOBBLIX Konew,

— OnpegensiTcs COCTaBOM HyKNeoTMaoB

— OnpegensoTcs COCTaBOM aMUHOKUCHOT

3. dusnyeckoe CoOCTosAAHME BELLECTBA, MPU KOTOPOM €CTb AanbHUI NOPSAOK B PACMOSIOXEHUN MOMEKY,
HO arperaTHOE COCTOSIHUE XMAKOEe, Ha3blBaeTCs:

— XNOKUM

— KpUCTannm4eckmm

— nnasmon

— XXNOKOKPUCTANINYECKUM

4. OyHKUMA membpaHbl, KoTopas obycrnoBnmBaeT onpeaeneHHoe B3aMMHOE PacrnofioXeHme u
opueHTaumio MembpaHHbIX 6eNKOB, Ha3bIBAETCS:

— MaTpUYHON

— GapbepHom

— MexaHn4yeckomn

— 9HepreTMyecKon



5. ®occhonunmaHbie MONeKynbl, NULWEHHbIE OQHOTO N3 XBOCTOB:
— CTaHOBSAATCSI NOMHOCTBLIO MMAPOUIIbHBI

— ycunmearoT 6apbepHy0 yHKLUIO MeMOpaHbI

— obpasyloT nopbl B GrcnonHon membpaHe

— NPEnATCTBYH NAaCCUBHOMY TPaHCMOPTY

6. BbibepuTe TN 3HEpreTU4eCcKoro nepexoaa, COOTBETCTBYHOLLMNIA NOrMOLEHNIO MOMEKYIOn
NMHpaKpaCHOro N3NyyYyeHus:

a) agepHbIn;

6) Mexay OCHOBHbIM COCTOSIHMEM U NM0ObIM KonebaTernbHbIM YPOBHEM NEPBOro Bo30YX4EHHOMO
COCTOSIHUS;

B) BpaLlaTeSbHbIN;

r) mexay konebaTtenbHbIMU YPOBHAMM B Npeaeniax 0gHoro afieKTPOHHOIO YPOBHS.

KpaTkui otBeT

1. Hykneotnge! B uenu OHK coeamHsatoTca mexay cobom ¢ nNOMOLLbIO ...
OTBeT: KoBaneHTHbIX (PoCchOANIPUPHBIX CBA3EN

2. K nypuHOBbIM a30TUCTbIM OCHOBAHUSIM OTHOCATCS
OTBeT: afeHVH 1 ryaHuH

3. CkornbKo nap HykneoTuaoB BKOYAET OAUH BUTOK cnvpanu B-dopmbl AHK?
OtseT: 10

4. k. YoTtcoH n ®. Kpuk pacumdgposanu ctpyktypy OHK ¢ nomowbio meTogoBs
OTBET: PEHTTEHOCTPYKTYPHOro aHanu3a u MoAenMpoBaHus

Manoe acce

1. Mpsimon n o6paTHbIn KomnToH-adpdpekT

OtBeT: Ohdhekt KomntoHa - ynpyroe paccesiHne oOTOHa 3apsKeHHOW YacTuuen, 0ObIYHO 3NIEKTPOHOM.
Ecnn paccesHne npuBOAUT K YMEHbLUEHUMIO 3HEPruu, MOCKOMbKY 4acTb 3Heprum OoTOoHa
(peHTreHoBCKkOro mnn ramma-goToHa) NepenaéTcs OTpaXaloWweMyCs I3IEKTPOHY, TO 3TOT npouecc
Ha3biBaeTca addektom KomntoHa. OOpaTHOe KOMMTOHOBCKOE paccesiHue MpoucxXoguT, Korga
3apshkeHHas YacTtviua nepegaéTt (POTOHY YacTb CBOEN SHEPruu, YTO COOTBETCTBYET YMEHbLUEHWUIO ANWHbI
BONIHbI KkBaHTa cBeTa. Oddekt KomntoHa no npupoge nogobeH doToapdekty — pasHuua
3aKnyaeTca B TOM, 4YTO npu dpoToadhdekTe (POTOH MOMHOCTBIO NOIMOWAaETCA 3MEKTPOHOM, Toraa Kak
NPy KOMNTOHOBCKOM PacCesiHMM OH TOSNbKO MEHSAET HanpaBneHue ABWKEHUSI U SHEPTUIO.

BonbLloe acce

1. MeTogbl uccnenoBaHus aeHaTypaumm 6enkoB, X aHanus.

OTBeT: Peakummn xmMm4eckor AeHaTypaumm UCMosb3yoT Ast ocaxaeHus 6enka B G1onornyeckom
maTepwvarne ¢ Lenbio JanbHenLero onpeaeneHnst B punbtpate HU3KOMOMEKYNSApHbIX BELLeCTB; Ans
BbISIBNEHNSI NPUCYTCTBUSA 6enka B pasnnyHbIX M3nMONOrMiyeckmX XXUAKOCTAX U KONIMYECTBEHHOMO
aHanu3sa; ansi CBs3blBaHWSA COMen TshKerblX MeTarnoB npu fiedeHnn oTpaBneHnin u 4ns npounakTukm
NX Ha NPOM3BOACTBE.

BakHOCTb M3yyeHus AeHaTypauumn 6enka ¢ ToUKM 3peHnst BUOTEXHONOMMKN CBSiI3aHa ¢ He06X0AMMOCTbIO
NOBbILLEHMS CTAaOWUNBLHOCTM GUoKaTanNM3aTopoB, UCMOMb3yeMbIX B GBMOTEXHOMOMMYECKUX NpoLieccax, U ¢
NoTpeBGHOCTBLI0 NPOBOAUTL 3T NpoLecchl Npu Gonee BbICOKMX TeMnepaTypax. MeanumMHckoe 3HayYeHne
npobnemMbl geHaTypauun u donanHra 6enkos BeIPOCHO B NOcneAHee BpeMsi B CBA3M C YCTaHOBEHMEM
TOro hakTa, YTO NPUYNHON psiaa CMepTENbHO ONacHbIX GornesHeln YernoBeka 1 XMUBOTHbIX SBNSETCS



arperaums 6ernka, kKOTopasi, B CBOK odepeb, 0bycrnoBneHa HenpaBubHbIM honamHrom nubo
aectabunusaumen 6enkoBbIX MOMEKyr.

OAHMM 13 OCHOBHBIX METOAOB U3y4eHUs TENMOBOW AeHaTypauumn 6enkoB aBnsieTcs
anddepeHymnanbHasa ckaHnpyrowasn kanopumetpus (ACK). KanopumeTpus — eQUHCTBEHHbIN MeToS,
MO3BOSIAIOLLMI NPAMO U3MEPATb TEPMOANHAMUYECKME XapaKTEPUCTUKN BEMNKOB 1 ApYrnx BELWECTB U TEM
caMbIM M3y4yaTb IHEPreTUKY NPOLECCOB, CBA3AHHbIX C KOHOPMAaLNOHHLIMK NPpeBpaLLeHnsIMn 6enkoBbIX
MORMEKyI.

Onsa nsyyeHunsa aeHatypauumn 6enka MOXHO Nosb30BaTbCs Takke MeTogaMu ryopecLEeHTHOMN
CMeKTpoCKoNun, aacopbLUMOHHOM CNEKTPOCKOMNWK, refib-xpoMaTtorpadmm n anektpodopesa.
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