MMHOBPHAYKN POCCUN
SEAEPAITLHOEMOCYAAPCTBEHHOE BIOMKETHOE OBPA3OBATE/TbHOE YYPEXXOEHUE
BbICLUETOOBPA30BAHUA

«BOPOHEXCKWUN TOCYOAPCTBEHHbIN YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmm kadenpom
buogpusuku u buomexHooauu
; ___B.I" Apmroxos

23.06.2021 .

PABOYASA NPOrPAMMA YYEBHOM OUCLUUNIUHDBI
B1.0.35 O6wasa n meauuuHckasa modusunka

1. Kog n HanmeHoBaHue cneymanbHocTh: 30.05.02 MeanumnHckas Guodmamka
2. Cneuunanusaumsa: MeguumHckas Gunoxmmmnsa

3. KBanudumkauma BbinyCKHMKA: Bpay-bMoxnmMmmk

4. dPopma o6yyeHUs: ovHas

5. Kacdbeppa, oTBevarowlan 3a peanmsauumio QUCUMNINHBLI: kKadenpa Gnodunanku n
BuoTexHonormm

6. CocTtaBuTENM NPOrpaMmbi:

ApTioxoB Banepun 'puropbeBnY, AOKTOp Bronormyecknx Hayk, npodeccop;
BawapwnHa Onbra BnagummnposHa, kKaHauaat GMonormnyeckmx Hayk, OOLEHT;
Xonseka MapuHa 'eHHagbeBHa, AOKTOP BMONMOrMYecKmx HayK, AOLEHT;
Kanaesa EneHa AHatonbeBHa, kaHaAnAaT GUONOrMYyecknx Hayk, AOLEHT

7. PekomeHAoOBaHa: Hay4YHO-MeTOANYECKMM COBETOM MeMKO-BMONornyeckoro akynbTeTa,
npoTokon ot 23.06.2021, Ne 5

8. YuebHbin roa: 2023/24, 2024/25 CemecTp(bl): 7,8, 9



9. Llenn u 3apgaum y4yebHOM AUCLMNINUHDI

Llensimu oceoeHusi y4ebHoU QucyurniuHbl S6/1sFMCS:

— OBrafieHne TeopeTUYeCcKon KOHLEeNTyanbHoM 6a3on QUCUMNIUHBI;

— OCBOEHMNE OCHOBHbIX TEOPETUYECKNX NONOXEHNN BMODU3NKM KaK CaMOCTOATENBHOM
HayKu;

— NprobpeTeHne 3HaHUN 0 PU3NKO-XMMUYECKUX NPOLLECCax N MEXaHN3MaX, KOTOpble
nexat B OCHOBE XU3HeOeAaATernbHOCTY OMoNorM4ecknx 0O bEKTOoB;

— oBnageHue npakTU4YeckMMmn HaBbikaM NPOBEAEHNA MEANLNHCKUX NCCIea0BaHUN C
NpUMeHeHnem meTogoB 6Mon3nku.

3adayu yyebHoU OucyUmnuUHbI:

— chopMMpoBaTb 3HaHME U MOHMMaHNe BMoU3NYECKNX ABNEHUI U NPOLECCOB;

— HayuuMTbCHA BbIABMNATbL €4MHCTBO B MHOroobpasum 6Ouonornvyecknx €BneHun nytem
pacKkpbiTMa OOLWMX MOMEKYNSAPHbIX MEXaHW3MOB B3aMMOAEWCTBUN, NeXawux B OCHOBE
Bronorn4eckmnx NPoLIECCOB;

— cdopmupoBaTh MNPEACTaBNEHNA O pPerynaTtopHbIX MexaHuamax obecneyeHus
romMmeocTtasa XWBbIX CUCTEM, O MPUMEHUMOCTU 3aKOHOB TEPMOAUHAMUKM K OBUONOrn4ecKknm
cuctemam; 06 0COBEHHOCTAX KMHETUKM BUONMOrn4yecknx npoLeccoB; O MexaHM3max TpaHcrnopTa
BELLIECTB B XXUBbIX OpraHM3max; 0 MexaHu3max reHepaumm 61MonoTeHuUmManos;

— NONy4YnNTb MpaKTUYECKNe HaBblkM paboTbl, OCBOUTL BMOU3NYECKME METOAbI aHanNu3a;
cchopmmupoBaTb  CNOCOBHOCTL  pewlaTtb  OnpedeneHHble  UccrnegoBaTenbCkue  3ajayn,
yCTaHaBnMBaTb NPUYNHHO-CNEACTBEHHbIE CBSA3M B (DYHKLMOHUPOBAHUN BMOOGHEKTOB;

— cthopmupoBaTb yMeHWEe  MNPOBOAUTb  KAYeCTBEHHbIA U KOMUYECTBEHHbIN
doTOMETPUYECKNN N PITYOPUMETPUYECKNA aHanNU3bl; PErMCTpUpoBaTb XEMUNIOMUHECLIEHLINIO,
onpenenaTts napamMeTpbl OUMOCUCTEMBI MO KUHETUYECKMM KPUBBIM  XEMWUITIOMUHECLIEHLN;
CTPOUTb JIMHENHbIE W HENWHEWHble MaTeMaTUyeckne MOLENU, HaxoauTb peleHna Aang
NNHENHbIX MoAenen aHanMTUYECKUM U YUCNEHHbIM MeTodamu, BepuduumMpoBaTb napamMmeTpbl
MOZenen no aKkcrnepuMeHTanbHbIM AaHHBIM UK MO pe3ynbTaTaM KIMHMYECKOro uccrneoBaHus
C NPUMEHEHMEM LN POBLIX TEXHOSTOMMN;

— MONYYUTb HaBbIKWU MHTEPNpPeTaumn pesynbTaToB flabopaTopHbIX UCCeLOBaHUN;

— cdopMmpoBaTb YMEHUA W HaBbIKM MNPUMEHEHUS MOSTYYEHHbLIX TEOPETUYECKUX WU
NPaKTUYECKNX 3HaHWU B MEOULMHCKOW U Hay4YHO-UCCeaoBaTeNbCKOM AeATENbHOCTY;

— chopmmpoBaTb yMeHue opMynupoBaTb M MNfaHUpoBaTb 3aJayn UCCreaoBaHUA B
onodunamke, BOCNPON3BOANTL COBPEMEHHbLIE METOAbI UCcrnegoBaHnsa U pa3pabaTbiBaTb HOBbIE
METOAMYECKME MNOoAXOoAbl ANA peleHus 3agad  MeauMKo-OMONorMyeckux WCcrneaoBaHUn cC
NCMNOSIb30BaHMEM LIMAIPOBbLIX TEXHOMOMNNA.

10. MecTo yye6HOM AncUMNUHLI B cTpyKType OOI:

YyebHasn gucumnnuHa «Obuwas n megmunHckasa bnodursnka» oTHOCUTCS K 00s13aTeNbHbIM
avcumnnmHam 6asoBon 4Yactu broka 1 «QucumnnuHbl (Mogynu)».

TpeboBaHMst K BXOOHbIM 3HAHUSAM, YMEHUSAM U HaBblkaM: YMEHWE pellaTb CTaHOapTHble
3a0a4n  npodeccnoHanbHOW  OEATeNIbHOCTM € WUCMNONb30BaHMEM  MH(OPMALMNOHHbIX,
oubnuorpaduyeckux  pecypcoB,  MeaUKO-OMONorMyeckom  TepMUHONOMMK,  LUMPPOBLIX
TEXHOMNOMMA N YYETOM OCHOBHbIX TpeboBaHu MHEGOPMaAUNOHHOM 6e30MacHOCTU; YMEHue
NCNoNb30BaTb OCHOBHbIE PUINKO-XMMUYECKME, MaTEMATUYECKNE U UHbIE eCTECTBEHHOHAYYHbIE
MOHATUSA N MEeTOoAbl NPU peLleHnn NPogeCCMOoHanbHbIX 3a4ay; YMEeHNe OueHMBaTb pe3ynbTaThbl
nabopaTopHbIX, UHCTPYMEHTarbHbIX, NATONOro-aHaTOMUYECKNX U UHbIX UCCNefoBaHNA B LIENsX
pacno3HaBaHUs COCTOSIHUSA UIM YCTAHOBEHMSA dhaKkTa HanmMyunsa Unmn oTcyTCcTBUs 3aboneBaHus.



11. MnaHupyemMble pe3ynbTaTbl O0y4YeHUsi MO AUcUUNNMHe/MoAynko (3HaHUA, yYMeHus,
HaBbIKW), COOTHECEHHbIe C MIIaHUPYEMbIMU pe3yfibTaTaMu OCBOEHUsi o6pa3oBaTesibHON
nporpaMmmbl (KOMNETEHLUSIMU) U MHOUKATOPaMU UX OOCTUXKEHUS:

Kon HassaHue Koa(bl) NHankatop(bl) MnaHnpyemble pesynbtatbl 06yyeHust
KOMneTeHumu
OlK | CnocobeH OTlIK- MpumeHsieT 3HaTb: (yHOAMEHTanbHble OCHOBbI 06Llen u
1 ucnonb3oBaTb U 11 dyHOaMeHTanbHble | MeAULUHCKON OnomankM;  TeopeTnyeckue
NPUMEHATb W NpuKnagHole OCHOBbI MeTOA0B Brodnsnyeckmx
dyHOAMEHTarnbHble MeauLUUHCKue uccrnefoBaHuig;
W NpuKknagHble 3HaHWsa ons
MeOULMHCKKe, NMOCTaHOBKU U yMeTb: CTaBUTb M pellatb NpodeccuoHarnbHble
€CTeCTBEHHOHay4Hbl pelueHust 3ajaun B obnactm obwen n  MeauuUUHCKOM
€ 3HaHua ana npodeccroHarnbHbIX | Gruodmankuy;
NOCTaHOBKU U 3agay
peLleHns BnageTb: MpakTUYeCKMMUN HaBbIKaMm
CTaHAapTHbIX U Burodusnyecknx nccrnegoBaHun;
WHHOBALIMOHHbIX OTlIK- Wcnonbayet 3HaTb TeopeTUYeCcKne  MeToanyecKne OCHOBbI
3agad 1.2 OCHOBHbIE Oroun3mKu.
npodeccuoHanbHom €CTeCTBEHHOHaYYHbI
JesarensHocTn € MOHATUSA U MeToadbl | YMeTb NPOBOAMTL Bruodumsnyeckoe
nccrnegoBaHum npu uccnegoBaHue.
peLueHun
npodbeccroHanbHbIX | BrageTb HaBblIKaMu MPUMEHEeHNS TEOPETUYECKNX
3agay 3HaHWUI NPY peLLIeHNN NPaKTUYECKMX
npodeccuoHanbHbIX 3agauy
OrnK UHTepnpetupyet 3HaTb TEPMUHOMNOIMNIO0 BUOPU3NKK, 3aKOHbI
13 pes3ynbTaThl Orodmaukm.
€CTEeCTBEHHOHaYYHbI

X uccnenoBaHmin
npu peLleHnn
npogeccroHanbHbIX
3agay

YMeTb MCMONb30BaTh NHPOPMALIMOHHBIE,
Gubnmorpadmryeckme pecypcbl Ans peLleHus
cTaHOapTHbIX 3agad B 06nacTn GUogmn3anKu.

BNageTb HaBblkaMU MCMOSb30BaHUS B CBOEN
paboTe MHPOPMaLMOHHO-aHANUTUYECKNX
CcUCTEMbI Y MHPOPMAaLMOHHO-
TeJ'IeKOMMyHI/IKaLI,I/IOHHOIZ CeTU KMHTEePHET»

12. O6bem gUCUMNINHBI B 3a4eTHbIX eaguHuuax/yac. — 10 3E / 360 u.
dopma npomexyToyHou aTrectauum: 3ayeT (7 cem), 3a4eT € oueHkon (8 cem); ak3ameH (9

cem)
13. TpyaoeMKoOCTb No BuAam y4ebHou paboTbl
Bcero 7 cemecTp 8 cemecTp 9 cemecTp
Buga y4ebHol paboTbl u. u., B popme u. 4., B hopme u. u., B popme
nn??? nn nn
AyOUTOpPHbIE 3aHATUS 160 | 48 64 48
nekumm 64 16 32 16
5 Tom npakTu4eckme - - - -
ancne: nabopaTtopHble 96 32 32 32
rpynnoBble 56 24 16 16
KOHCYmnbTaLun
CamocrosTensHasa pabota 108 36 28 44
B TOM 4ucre: KypcoBasi paboTa - - - -
(npoexT)
dopma NpOMEXYTOUHON aTtTecTaumum 36 - - 36
(ax3ameH — 36 yac.)
Utoro: 360 | 108 108 144




13.1. CopgepxaHue AUCLUUIMIIUHbBI

Ne
n/n

HanmeHoBaHuve
pasgena
JVUCUMNIHDBI

CopeprkaHue pasgena aucumninHbl

Peanusauusi pasgena gucumnnmHbl ¢
NoMOLLbI0 OHNanH-kypca, QYMK *

1. Nlekunn

11

MpeameT 1 3agaun

obwen
MeONLIMHCKON
B1OU3UNKN.
Mpobnembl
COBPEMEHHON
MeanLMHCKON
Bron3nKkm.

n

MpeomeTt " 3agauun obLen 7]
MeguumHckon 6uodunsmkn. pobnemsi
COBPEMEHHON MeauLMHCKON 6nodunamnku,
NnepcnekTMBLl ee pasBuTus

AYMK «MeanunHckas buodunanka,
https://edu.vsu.ru/course/view.php?id=6715

OYMK "Brnodmsmka”
https://edu.vsu.ru/course/view.php?id=9694
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emognHamuka

O6wwwme BOMpPOChHI MEeXaHWKN "
reMoOANHAMUKN.  TMOHATME  MONOXEHUS,
CKOPOCTU, YCKOPEHMSI. 3aKOHbI OBUKEHUSI
XUOKNX — Ten. OcHoBblI MeXaHUKN
XNOKOCTEN: HanpsxeHue,
rmapocTaTMyeckoe [OaBrieHue, BSA3KOCTb.
Buabl  BaskocTM.  HbloTOHOBCKME 1
HEHbIOTOHOBCKME XXMAKOCTU. Teopema
BepHynnu.  [BmxeHue Xuakoctm B
Tpybkax. lMyaseneBckoe TeyeHve
Xugkoctn B Tpybke, uncno PenHonbaca,
TypOYyneHTHOCTb MpU TedeHun B TpyOKe.
TeyeHne XKuOKOCTM B  Cyxalwollencs,
n3orHytTon Tpybke, ob6TekaHve Ten.
remoauHammnyeckmne OCHOBBI
KpoBOOOpaLLEeHMS. JlnHenHas n
obbeMHasi ckopoCTb kpoBoTOKa. MeToabl
M3MEPEHUSA CKOPOCTU OBWXKEHUSI KPOBMW.
pagmneHT CKOPOCTUN TEUYEHMS KPOBMU.

AYMK «MeanumHckas buoduanka,
https://edu.vsu.ru/course/view.php?id=6715

OYMK "Brnodmsmka”
https://edu.vsu.ru/course/view.php?id=9694
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MonekynsapHas
BGrodmaunka
MeguumHe.

Buodmsmka ©Oenka ©  HYKNEUHOBbLIX
kucnotT. basa gaHHbix Protein Data Bank,
nnaTgopmsl NCBI, EMBL.

OvHamunyeckoe noBegeHne OenKoBbIX
mMornekyn. [MoABMXHOCTb U XKECTKOCTb
CTPYKTYpbI Gerka. MoaBwXHOCTb
6enkoBon KoHopmMauum n  YHKLUK
G6enkoB. OOwWwMe npeacTaBneHuss o
CTPYKTYpe U MexaHusme [encTBugd
dhepmMeHTOB. donguHr 6enkos.
LWanepoHbl w©n  dongasbl.  bonesHu
YyenoBeka, CBs3aHHble C HapyLleHUeM

donguHra. [eHatypauus 6enkoB.
MoHsTMe o pacnnaBneHHon rnobyne.
dakTopbl, Bbl3blBatoLLMeE
AeHaTypaunoHHble N3MeHeHUs BenkoBbIX
MOJIEKY. MeToabl nccnegoBaHus
geHaTypaumm  6enkoB, WX  aHanua.
lMoHaTMe o npoteome. [MpoTeomuka, ee
3agayn. CTpykTypHas "

dyHKUMOHanNbHas npoteomuka. MeToabl
W WHCTPYMEHTbl Afs WUCCrnefoBaHusd U
MoAennpoBaHus NPOCTPaAHCTBEHHON
CTPYKTYpb! Benka. MeToab!
MOINEKynsipHOW B1om3nkm
(3nekTpodhopes, XpomaTorpadcus,
LeHTpudyrMpoBaHme,
CNeKTPooTOMETPUS, MIOMUHECLEHTHBIN
aHanus, mMacc-crnekTpockonusa v ap.) B
KIMHUYECKON npakTuke. CTtpykTypa
HYKINEWNHOBbIX KVUCIOT. Cwunbl

QYMK «MeanumHckasi bnoduanka,
https://edu.vsu.ru/course/view.php?id=6715

JYMK "Brnocuauka"
https://edu.vsu.ru/course/view.php?id=9694



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

cTabunumsauum CTPYKTYpbI
GrononMmepos. Porb BOApI B
hOpMUPOBaHWM CTPYKTYpbl BOMONeKyn

14

CBoboaHble

pagunkanbl B

ouocuctemax.
AHTUOKCUMAAHTbI,
MexXaHu3M
[encTBus.

CeobogHble pagukanbl B Buocuctemax.
Mx ponb B HOpMe M Mpu NaTonormu.
AKTUBHbIE dopmbl Kucnopoga.
lMepokcMaHOe  OKWUCNEeHWe  NUNUMAOB.
Oxkcupa asoTa 1 ero duonormudeckasi poseb.
AHTUOKCMOAHTbI, MEXaHu3M [OencTBus.
bonesHn 4yenoeeka, CBs3aHHble C
HapyLleHneM PYHKUMOHNPOBAHWSA
aHTUOKCUOAHTHOW CUCTEMBI.

AYMK «MeanumHckas buoduanka,
https://edu.vsu.ru/course/view.php?id=6715

OYMK "Brnodgmsmka”
https://edu.vsu.ru/course/view.php?id=9694

MepgnunHckaa 6Guodmsmka: mMonekynbl 1
bonesHn
https://openedu.ru/course/msu/MEDBIO/
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Brodmanka
MeMbGpaH

MogenbHble  NUNMAHbIE
MpymeHeHne nmMnocom
W3roTOBMIEHMN  FeKapCTB.
TpaHcnopTa BeLLecTB yepes
Buonornyeckue MeMOpaHbl. Buabl
WOHHbIX KaHanoB, perynsums nx paboTbl.
CeobogHopaguKanbHble  Mnpoueccbl B
BuomembpaHax. MepokcnaHoe
oKuncnexHve nunugos mMembpaH.
CoBpemeHHasi Mogenb MeMOpaHbl 1
ponb nMNUAoB B  (PYHKUMOHMPOBAHWUM
mMembpaH. MemOpaHHble padTbl.
XonectepuH Kak KOMMOHEHT KMNEeTOYHbIX
mMembpaH, ero ponb B  pasBUTUU
natonorni. Tunbl KNeTOYHOW rnbenu.
AnonTo3 n Hekpo3. VX pornb B pasBuTuM
naTonorunn. HapyweHnune paboTbl
MemMbpaHHbIX CUCTEM Kak ofgHa U3
NPUYUH NaTonorni B yHKLMOHMPOBaHUS
Knetok (6buonornyeckass cmepTb KreTok
npu rMMNoKcuK, WNHTOKCUKaLUUSIX,
MexXaHUYEeCKMX MOBPEXOEHUsIX TKaHeMN,
OTMOPOXEHUAX W  OXorax, [AencTBun
WOHU3NPYIOLWLMX U3nydYeHuin). HapylweHns
PYHKLMOHUPOBaHWSA membpaH Kak
CNneAcTBUE  U3MEHEHUS  aKTUBHOCTYU
paboTbl MeMOpaHHbIX  (PEepMEHTOB,
OeATEeNbHOCTN MEMOpPaHHbBIX peLenTopoB
WITM MOHHBIX KaHanoB.Ponb membpaHHbIX
CTPYKTYp npu 3aboneBaHusX HEPBHON
cucTeMbl, NMpy pasBUTUM aTepockreposa
M nwemmnyeckon 6onesHun cepgua.

MembpaHbl.
npu
MexaHu3mbl

QYMK «MeanumHckas buoduanka,
https://edu.vsu.ru/course/view.php?id=6715

OYMK "Brnoduauka"
https://edu.vsu.ru/course/view.php?id=9694
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BuoanekTpuyeckme
noTeHumansl.
Brodmanka
KNeTo4YHOM
NOABWMXHOCTU 1
MbILLEYHOTO
coKpaLleHus

Buabl OvonoTeHUnanos, MeXaHn3m
dopmupoBaHua  MNOTEHUMana  Mokos.
YpaBHeHus HepHcrTa, lonbamaHa,
Tomaca, XomxkuHa-Xakcnu. [MoTeHuuan
OencTeusl, ero cBouncTBa. buodmsumka
HEepBHOIo umnynbca.MexaHuam
BO3HMKHOBEHUSI aBToKonebaHum B
Oronormyeckmx cucTtemax,
pacnpocTpaHeHue aBTOBOJTH B
BO36yaAMMbIX cpepax. Mpobnemsbl
XpoHobuonoruu, NCnonb30BaHne
MPVHLMMNOB XPOHOMENLIUHBI B
pa3paboTke MeToOoB IeYeHUst apuTMUiA
cepaua 1 gpyrux  3abonesaHun,
CBSI3aHHbIX co CMOHTaHHOW
BO30YAMMOCTbIO HEPBHbIX M MbILLEYHbIX
TKaHewn.

QYMK «MeaunumHckasi bnoduaunka,
https://edu.vsu.ru/course/view.php?id=6715

JYMK "Broduauka"
https://edu.vsu.ru/course/view.php?id=9694
MepguuunHckas 6Guodmanka: Monekynbl K
6onesHu
https://openedu.ru/course/msu/MEDBIO/
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Broduanka
peLenumu

Tunbl KMNETOYHbIX peLenTopoB..
MexaHu3M nepegayn curHana B KreTKy.
Jlrang-peuenTopHoe B3auMoAencTBuUE.

JYMK «MeanumHckasi buoduanka,
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
https://edu.vsu.ru/course/view.php?id=6715
https://edu.vsu.ru/course/view.php?id=6715

nepBI/NHbIe N BTOPUYHbIE MEeCCEHIKEPDI.

MexaHnsm aencrens rOPMOHOB.
Buodumsmka cnyxa. CnyxoBble
peuenTopbl, MeXaHU3M peuenuun

3BYKOBbIX konebaHuii. Potopeenums, ee
MOJEKYNsipHble MexaHu3ambl. CTpoeHue
nanodek M kKonbdouek. doToxmmmyeckune
npeBpaLLeHnsi pogorncuHa.

JYMK "Brnoduauka"
https://edu.vsu.ru/course/view.php?id=9694

18

PapguauunoHHas
Ourodmanka

nencTeuns
N3NyYeHui.

DUBMKO-XUMNYECKME OCHOBBI
VNOHM3UPYIOLLIMX
MonekynsipHble acnekTbl
uonormuyeckoro nencTeus
VNOHM3NPYIOLLMX MN3MyYeHn. MexaHn3mbl
MOrMOLLEHNST  3HEPrMM  MOHU3MPYIOLLMX
nanyyeHun. [HosumeTpua. Bwugbl pos.
BsanmopeincTteune pa3sHbIX BUOOB
VMOHU3NpPYIOLLIErOo N3nyyeHnsi c
6uomonekynamu. MexaHuam pasBuTUA
nyyeBoro  nopaxeHus.  [posiBneHve
Ny4eBOro NMOpPaXXeHUs1 Ha YPOBHE KIETKMU.
TeopeTunyeckue npeacTaBneHns o}
MexaHu3me 6uonorn4yeckoro [OencTBus
WOHM3NPYIOLWMX  U3nydYeHunin. Jlydeas
6onesHb yenoeeka. OnocpedoBaHHbIE U
oTAaneHHble 3pdekTbl 06ny4YeHus.

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

QYMK "Brnodumauka”
https://edu.vsu.ru/course/view.php?id=9694
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KsaHTOBas
Brodmauka.
doTobuonorus
oTomMeamumHa

n

KBaHTOBas Guodunanka. DHepreTnyeckme
ypoBHM  Mmornekyn.  Bsaumopencrtsue
KBAHTOB CBeTa C MOIieKynamu. YcrnoBus
nornoLleHns KBaHTa ceeTa.
OneKTpoHHbIE nepexoasbl npu
nornowieHMn ceeta B OGMOMoOnekynax.
KauecTBeHHble " KONMNYECTBEHHbIE
nokasaresnu nornoLeHns ceeTa.
CnekTpanbHble CBOWCTBA  HEKOTOPbIX
Guomornekyn. JliomuHecueHums.
dnyopecueHuma 1 docdopecLeHums.
MpnmeHeHne FNIOMUHECLIEHTHOTO
aHanusa B Ouomormm u  MeguuUUHeE.
dnyopecueHTHblE MEeTKU W 30HAObl, WX
npuMeHeHne B MeOVLVHE.
doTobmonoruyeckne npoueccbl U UX
ctaguun. doToxmmuyeckne npesBpaLleHns
B6uononumepos " B6ruomembpaH.
OcHoBHbIEe HanpaBneHus
doToOMeANLMHBI. doTtoTepanus.
doToanHammyeckas Tepanusi.
PoToNpoTEKTOPSI 7
oTOCEHCMBMNN3aTOPbl, MEXaHU3Mbl KX
aencteus. MNMoHATMEe 06 MHAYLUPOBAHHOM
nanyydyeHun. [NpuHUMn OencTBusa renun-
HEOHOBOrO nasepa, ero NpMMeEHeHVe B
MeauLVHE.

AYMK «MeanumnHckas buodunanka,
https://edu.vsu.ru/course/view.php?id=6715

OYMK "Brnodmsmka”
https://edu.vsu.ru/course/view.php?id=9694

2. MNpakTnyeckue 3aHATUA

He npeayCMOTPEeHbI

3. JlabopaTopHble 3aHATUA

3.2

[emognHamuka

Buabl BaskocTn. OnpegeneHne BsI3KOCTU
pasnnyHbIX pacTBOpOB.
XapakTtepuctmieckas BA3KOCTb
Brononumepos. HbloTOHOBCKME "
HEHbIOTOHOBCKME XuakocTu. Pelwenve
3agad no teme

AYMK «MeanumnHckas buodunanka,
https://edu.vsu.ru/course/view.php?id=6715

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

3.3

MonekynspHas
Orodmanka
MeauuuHe

WccneposaHune NPOCTPaHCTBEHHOM
CTPYyKTYypbl 6enkoBbIXx Monekyn in silico.
Basbl paHHbIX Protein Data Bank,

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

nnatgopmsl ncbi, embl. Mownck
romMosioroB LeneBoro 6ernka. BoisiBneHve
KOHCEPBATUBHbIX MNOCNeaoBaTENBHOCTEN
B 6enke. MNMouck noTeHUManbHbIX CanToB
CBA3bIBaHUSA. AHanM3 NpPoCTPaHCTBEHHOMN
opraHusauum MOneKynbl Oenka.
Mporpammbl BLAST, ClustalW, BioEdit,
Vftstro, Mole.

JYMK "Brnoduauka"
https://edu.vsu.ru/course/view.php?id=9694

3.4 | CeoboaHble OnpepneneHne akTUBHOCTU HEKOTOPbLIX JYMK «MeaunumnHckas buodusnkar,
pagukansl B | EpPMEHTOB aHTUOKCUOAHTHOM CUCTEMBI https://edu.vsu.ru/course/view.php?id=6715
Guocuctemax. yenoseka. BnusHue usmyecknx
AHTUOKCUAAHTbI, (HhaKTOpOB Ha aKTMBHOCTb AaHHbIX QYMK "Brnodumanka"

MexaHu13m depmeHTOoB. Onpegenexuve yposHsa NOJ1 | https://edu.vsu.ru/course/view.php?id=9694
nencTeunsg METOL0M XEMUMIOMUHECLEHLIN.

N3yueHue npogykumnm AGK

HenTpodmnamm ¢ NOMOLLLIO MeToaa

WHOYLUPOBAHHON XEMUTIIOMUHECLIEHLIN

3.5 | buodmanka MogenbHble  nunugHble  MeMbpadbl. | QYMK «MeanunHckas Gnoduanka,

MeMbGpaH MonyyeHne  nunocom.  [pumeHeHue | https://edu.vsu.ru/course/view.php?id=6715
NUNOCOM MpX WU3rOTOBIEHUN FEKAPCTB.
WNccneposaHne ocmoTudeckoi croikocty | AYMK "Brodusmka”
membpaH apuTpoLMTOB Npu Bo3aeicTeum | https://fedu.vsu.ru/course/view.php?id=9694
HEKOTOPbLIX  U3NYecknx  (pakTopoB..
CnektpodoTomeTp UVv-2401PC
(Shimadzu, AnoHna) wu nporpammHoe
npunoxeHne UVProbe pgnsa aHanmsa
KMHETVKM nNpoLiecca reMonumaa.

3.6 | buoanekTpuyeckme | Buabl GronoteHunanos, MexaHM3m AYMK «MeagunumHckasa 6uocunaunkay,
noteHumarnbl. dopmMmnpoBaHUsa NOTEHLMaNa NOKosi U https://edu.vsu.ru/course/view.php?id=6715
Broduanka aencteus. Cnocobbl namepeHus
KIIETOYHON ovnonoTeHuUuanos. PelueHne 3agay no QYMK "Brnoduauka”

NoABWMXXHOCTU 1 Teme. MIayyeHune aBTokonebaHui ¢ https://edu.vsu.ru/course/view.php?id=9694
MbILLEYHOTO NMOMOLLIbIO METOAOB MaTeMaTUYeCKoro
COKpalLLeHuns mMogenunpoBaHus. MNMocTpoeHue

pEerpeccrMoHHbIX Modenen B nporpaMmmve

STADIA

3.8 | PaguayuoHHas dunsmko-xmmmnveckme ocHoBbl aencteus | AYMK «MegumumHckas buodusnkay,

Buodmaunka VMOHU3NpYOWNX un3nydyeHun. [HosumeTp- | https://edu.vsu.ru/course/view.php?id=6715
pagmomeTp MKI-01-10/10. MNpunoxeHus
RadLabs 1 Monirad ansa nnaHiweTa OYMK "Brnogmamka”
https://edu.vsu.ru/course/view.php?id=9694

3.9 | KeaHTOBa4 MexaHn3mbl TepanesTuyeckoro | AYMK «MeguunHckasa 6nocusmkar,
Brodmanka. OencTeus YO-cBeTa Ha KpoBb. | https://edu.vsu.ru/course/view.php?id=6715
dotobuornorns  n | iccneposaHne BnvsHUA Y®-cBeTa Ha
dhoTomMeamuUMHa chnekTpanbHble xapaktepuctukn | AYMK "Buocunanka"

remornobuHa yenoseka. | https://edu.vsu.ru/course/view.php?id=9694
CnektpodoTomMeTp UV-2401PC
(Shimadzu, HAnoHuns) wn nporpammHoe

npunoxeHne UVProbe pgns aHanusa
crekTpanbHbIX XapaKkTepucTuk
OnoobbekToB. KccnepgoBaHne BRANSAHUSA
Y®-cBeTa Ha pyHKUMOHanNbHbIE CBOMCTBA

nmmcouunToB. MexaHnam
hOTOMHOYLIMPOBAHHOIO remonusa
3pUTPOLINTOB. BrnusHue
hoTONPOTEKTOPOB "
doTOCEHCUMONNN3ATOPOB Ha
(hOTONHOYLIMPOBAHHbIV remonun3s

3pPUTPOLINTOB.



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

13.2. Tembl (pasaenbl) AUCUUNIINHBI U BUAbI 3aHATUN

HaumeHoBaHwue Buabl 3aHATMIA (4acoB)

Ne

n/n TeMbl (pasgena) pynnoBble  CamocTtosiTenbHas

ONCUNNIUHDI KOHCYyInbTauunmn pa60Ta Beero

Jlekumn | Mpaktudeckue | JlabopatopHble

1 MpeomeT n 3agaymn
MeNLMHCKOWN
Oroun3uKN.
Mpobnemsbl
COBpPEMEHHOWN
OMoU3UKN.

2 FemoamHamumka 6 - 10 6 12 34

3 MonekynsapHas
Bbrodmanka B 10 - 16 8 12 46
MeauLIMHe.

4 CBob6oaHble
pagukanbl B
Ouocuctemax.
AHTMOKCUAAHTbI,
MexaHu3M

[EencTBuA.

5 Brodumsmka

10 - 16 8 14 48
mMembpaH

6 BroanekTpnyeckue
noTeHuuansbl.
Brodmamka
KNeTo4HON 6 - 4 6 12 28
NOABWKHOCTMU U
MbILLEYHOTO
COKpaLLleHNs

7 Brodmamka
peLenumm

8 PaanaunoHHas
Bbuodusmka

9 KBaHTOBas
Orodumauka.
doTobuonorus 7
doTomMeamUnHa

10 - 16 8 14 48

KoHTponb 36

Wroro: 64 - 96 56 108 360

14. MeToan4yeckue ykasaH1A Ans oby4varowmxcs no 0CBOGHUIO AUCLUNIIUHDI:

WMHpopmaums no ydebHonm pgucumnnuHe «Obuwas wn  MmeguumHckas 6Guodunsmkar
(ocHoBHas obpasoBaTenbHasi nporpammMa BbicLLEro obpasoBaHus No HanpaBfeHNO NOArOTOBKM
30.05.01 MeanuunHckas buoxmmus, y4ebHbIn nNnaH, paboyasa nporpammMma gncumnimnHel «Obas
N MeguumHckas Guodmsnka», POHObI OLEHOYHbIX CPeacTB, OCHOBHAsA M AOMOMHUTENbHas
nuTepaTypa) pasMmelleHbl Ha obpasoBaTenbHOM nopTane «ANEeKTPOHHbLIN yHuBepcuteT BIY»
(https://edu.vsu.ru/course/view.php?id=6715 n https://edu.vsu.ru/course/view.php?id=9694).

N3yuyeHne pucumnnmiel «O6waa v meamuuHckass 6Guodmauvka» npegycmaTpusaeT
yTeHuMe nekuun, nposefeHue nabopaTopHbIX 3aHATUIA, BbINOSIHEHWE KypcOBOW paboTbl U
CaMoCTOSATENbHYH paboTy CTyQEeHTOB.

OcBoeHve  copgepXaHusi  OUCUMMNMAWHBI  OCYLLEeCTBRSETCHS C  MCMNOMb30BaHWEM
ANCTaHUMOHHBIX obpasoBaTtenbHblX TexHorormn (JOT) — 3mekTpOHHbIX Y4YebHbIX KypcoB
"buocpunamka" n «MeanumHckas Brnodmsnka, pacnoNOXeHHbIX no agpecam:
https://edu.vsu.ru/course/view.php?id=9694 wun https://edu.vsu.ru/course/view.php?id=6715 Ha
noptane «AnNeKTpoHHbIN yHMBepcuteT BIY». Nepea Havanom y4yebHbIX 3aHATMI 00y4aroLmncs
OOJDKEH:

1. [lpoBepuTb HannumMe pgoctyna K Kypcy. B cnyyae BbissBNeHuss npobnem
CBOEBPEMEHHO 00paTUTLCA K NpenogaBaTento Uinn B CRyx0y TEXHUYECKOM NoaLEPXKKN.



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

2. 3yunTtb nHTEphenc Kypca, 3HaTb cnocobbl B3auMoaencTBus C npenogaBaTenieM B
pamkax QYK: coobuieHne Ha bopyme, oTnpaeka NMYHOro coobLleHns, Yart.

3. O3HakoMUTbCA C UEnbld WM 3agadaMyv OUCLMNIIUHBI, NepeyHeM opMUpyeMbIX
KOMMNeTeHUM 1 pe3ynbTaToB OByYeHWs, nporpammMon AUCLMNIMHBI, KaneHaapHbIM MAaHoM,
TpaekTopuen OCBOEHUA AUCUMMMWHBLI,  KOMMSIEKCOM BOMpPoOcoB W TpeboBaHun  Ons
NMPOMEXYTOYHOW aTTecTaunmn.

4. O3HaKOMUTLCS C NEepPeYHEM OCHOBHOW W AOMONHUTENbHOW NUTepaTypbl, a Takke
CMUCKOM  9NEKTPOHHbIX ObpasoBaTenbHbIX PEecypcoB, HeobxoouMbiX Ans  OCBOEHUS
ancumnnuubl. MonyynTb [OCTYN K ONEKTPOHHbIM OUMONMOTEYHBIM CUCTEMaM, Ha KOTopble
odopmneHa nognucka PreOy BO «BlyY».

CamocTtosaTenbHas  paboTa  CTyOEHTOB  OCYLLUECTBMSIETCA C  MCMNONb30BaHWEM
pekomeHaoBaHHbIX MOOK, yyebHUKOB 1 y4ebHbIX nocobuin B Xoae NoAroTOBKU K NEKLUNOHHBLIM U
nabopaTtopHbiM 3aHATUAM. CTy4EHTbl 3HAKOMSATCS C TEOPETUYECKMM MaTepuanom B npolecce
NEKLUMOHHOro Kypca U caMOCTOSATENbHO, NpopabaTtbiBaloT 1 yCBanBalOT TEOpPEeTUYECKME 3HAHUSA
C MCNONb30BaHNEM pPeKOMeHAyeMon y4ebHon nutepaTtypbl U y4ebHO-MeToaANYECKNX nocobun,
corrnacHo ykaszaHHomMy cnucky (n.15).

Ha nabopaTopHbIX 3aHATUSAX CTYAEHTbl B COCTaBe Masion rpynnbl BbIMOMHAT y4ebHo-
nccneposartenbckyto paboty. B xoge nabopaTopHbix paboT CTyAeHTbl NpuobpeTaroT HaBblkK
NpoOBEAEHUS  3KCMEPUMEHTA, YMEHUA  MHTEPNPETMpPOBaTb  MOMYYEHHble  pe3ynbTaThl,
obpabaTbiBaTb M MNpeAcTaBnATb MNOMyYeHHble AaHHble. B koHue nabopaTopHOro 3aHAaATuS
pesynbTatbl W Matepumanbl  ydebHo-uccrnegoBatenbckon  paboTbl  AOKNagblBalOTCs
npenogaeaTento, npu Heobxogumoctn obcyxgatlTca B rpynne (otyeTr o nabopaTopHOM
3aHaTumM). B cnydasix nponycka nabopaTopHOro 3aHATUS MO KakMM-nmbo npuymMHam CTyOeHT
00s13aH €ero CcamoCTOATENbHO BbLIMNOMHUTL MNOA KOHTPONEM npenogaBaTens BO Bpems
MHOMBMAYaNbHbIX KOHCYbTaunui.

Tekywaa artTectaumsa obecnedymBaeT npPOBEPKY OCBOEHUst Yy4ebHOro marepuana,
npnobpeTeHnst 3HaHW, YMEHMA U HaBbLIKOB B MNpoLEcce ayauTOPHOM M CaMOCTOATENbHOW
paboTbl cTyaeHToB, dopmupoBaHus komneteHuum (OMK-1.1, OlMK-1.2, OlK-1.3). Tekywas
atTectaumsa no gucuunnmHe «O6wan n meguumHckaa 6uodursnka» BKNKOYaET B cebs 3awwmTy
nabopaTtopHbix paboT. MnaHnpoBaHne 1 opraHn3aums TEKYLMX aTTeCTaumnin OCyLLECTBNAETCA B
COOTBETCTBUMMN C coepxaHMem paboyen nporpammbl U KaneHgapHO-TEMATUYECKMM MAaHOM C
npuMmeHeHnem oHaa oueHOYHbIX cpeacTs. Tekywlasa aTrectaumsa aBnseTcs obssaTtenbHou, ee
pe3ynbTaTbl OLLEHNBAIOTCS M MO peLleHnto Kadeapbl MOryT ObiTb yYTEHbI MPU MPOMEXYTOUYHOWN
aTTecTauumn oby4varoLmxca.

dopmamMm NPOMEXYTOYHOM aTTecTauuMmM 3HaHWW, YMEHUM U HaBbIKOB OOy4aroLmxcs
SABMAKOTCA 3a4€eT, 3a4eT C OLEHKON U 3K3aMEH.

15. NMepe4yeHb OCHOBHOW U OOMNONHUTENIbHOW NUTepaTtypbl, pecypcoB MHTepHeT, He0o6Xo0AUMbIX
ANA OCBOEHUA AUCLUNIIUHDI
a) OCHOBHasa nureparypa:

Ne n/n MNcTouHuK

Apmioxog B.I. CmpykmypHO- ¢byHKUUOHaIbHOe cOCmosiHue buoMemMbpaH U MEXKIeMOYHbIe
1.. | 83aumodelicmeusi : y4ebHoe nocobue / B.I. Apmioxos, M.A. HakeacuHa. - BopoHex : UL BI'Y, 2008.
— 156 c.

Guogpusuka : y4eb. dns sysoe | nod ped. B.I. Apmioxosa. — M. : AkaBemudeckul lNpoekm :
ExamepuHbype : [lenosas kHuea, 2009. — 294 c.

Kydpsuwoe FO.5. PaduayuoHHas buogpusuka. PaduoyacmomHbie U MUKPO8OIHO8bIE
3. | anekmpomazgHUMmMHbIe usrnydYeHus : y4eb. ons eysoe / HO.b. Kydpswos, FO.®. lNepos, A.b. PybuH. — M.
Q®usmamnum, 2008. — 181 ¢ — O6C «JlaHb». - URL: https://e.lanbook.com/book/2221#authors.

Pemusoe A.H. MeduuyuHckas u buonioaudeckas gpusuka : y4eb. 0ns eysoe | A.H. Pemusos. — TOOTAP-
4. | Medua, 2016. — 656 c. — O5C «KoHcynbmaHm cmydeHma» - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html

lMpakmukym no 6uogusuke | B.I. Apmroxos [u Op.] ; BopoHex. 2oc. yH-m ; [mod obw. ped. B.I".
Apmioxosa] .— BopoHex : UsGamenbckut dom BI'Y, 2016 .— 313 c.

6) dononHumernbHas umepamypa:


https://e.lanbook.com/book/2221#authors
http://www.studentlibrary.ru/book/ISBN9785970435779.html

Ne n/n UemoyHuk

Apmioxos B.I. Onmuueckue memoOb! aHau3a UHMakmHbIX U MoOuguUUpOB8aHHbIX bUOI02U4YECKUX
6. | cucmem: y4eb. nocobue | B.I. Apmioxos, O.B. [TymuHuesa. — BopoHex : u3d-8o BopoHex. eoc. yH-ma,
1995. — 280 c.

7 Kypc ¢pusuku : yuebHuk 0151 cmyad. 8y308, 0byuy. o ecmecmeeHHOHayu. HarnpasneHusm | A. H. Pemusos,
" | A. 4. lNomaneHko .— 3-e u3d., cmep. — M. : [Jpogha, 2006 .— 720 ¢

Pybur A.B. Buogpusuka : y4eb. dnsi 8ys08 : 8 2 m. | A.b. PybuH. — M. : N30-e0 Mock. yH-ma : Hayka,
8. | 2004. T.1 : Teopemuyeckasi buoghusuka. — 2004. — 462 c. T.2 : buoghu3uka KremoyHbIX rpoyeccos. —
2004. — 469 c.

B) MH(OPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchl (oduLmManbHble Pecypcbl MHTEPHET)*:

Ne n/n HemouHuk

1 OBC «3OnekTpoHHasa 6GubnuoTteka TexHuyeckoro BY3a» (OBC «KoHcynbTaHT cTydeHTa»). —
URL: http://www.studmedlib.ru

2 OB C YHusepcumemckasi bubnuomeka oHnatH. — URL: http://biblioclub.ru

3 OEC «MN30amenbcmea «JflaHby. - URL http://www.e.lanbook.com

4 OneKTPOoHHbIV KaTanor Hay4Hon 6nbnmoTtekn BopoHEXCKOro rocyaapCTBEHHOIO YHUBEpCUTeTa. —
www.lib.vsu.ru

5 Tekcmoeasi baza OaHHbIX MEOUUUHCKUX U buonioesudeckux nybrukayul Ha aHefuliCKOM S3biKe
HauuoHanbHoU meduuyuHckol 6ubnuomexu CLUA - URL http://www.ncbi.nlm.nih.gov/pubmed

6 https://edu.vsu.ru/course/view.php?id=6715 — 3YK "MeduyuHckas buogusuka” Ha nnamgopme
"OreKmpoHHbIl yHUgepcumem BIY"

16. NMepe4yeHb y4eOHO-MeTOANYECKOro obecnevyeHns Ans CamoCTOATENbHON paboTbl

Ne n/n McTouHmk
BawapuHa O. B. CnekmparnbHbie u xpomMamozpaghudeckue Mmemoodsl aHanusa buocucmem . y4yeb.
1. Mamepuarbi K 6onbwomy npakmukymy | O. B. bawapuHa, B. I. Apmioxos. - BopoHex : 138-go BI'Y,

2006. - 65 c¢. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf>

Apmioxos B.I". lNouck, cucmemamu3ayusi, 0bpabomka u aHanu3 uHgopmayuu 8 bUOUIUYECKUX U
2. buornoauyeckux uccriedosaHusix : y4yeb. nocobue / B.I. Apmioxos, E.A. Kanaesa, M.I". Xornseka ;
BopoHexckul eocydapcmeeHHbIl yHugepcumem. - BopoHex : U3damernbckul Oom Bl'Y, 2018. - 125 c.

BoinyckHble kganugukayuoHHble pabomebl: npasuna oghopmrieHuUs : y4ebHo-memoduyeckoe nocobue
3. 0rn1s1 8y308 / BopoHex. eoc. yH-m; cocm.: FO.A. JibiceHko, M.FO. pabosuy .— BopoHex : UTML| BI'Y,
2007 .— 22 ¢. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m07-9 .pdf>.

17. OOGpasoBaTesfibHble TEXHONOrMKU, UCNOSib3yeMble MNpu peanusauum y4ebHOM
AVUCLUMUMNIINHBbI, BKNOYaAs [AUCTaHUMOHHbIe oObpa3soBaTenbHble TexHonoruun (OOT,
3NeKTpOHHOoe obyyeHue (D0), cmewaHHoe o6y4yeHue):

Mpyn peanusaunyM AMCUMNIMHBLI UCMOSb3YOTCS SNEeMEHTbl 3NEKTPOHHOro 0by4yeHus,
ANCTaHLUMOHHbIE 0bpa3oBaTerbHbie TEXHOMNOMMMU, LMAPOBLIE TEXHOMOMUN.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCUUNSINHGBI:

YuebHasa ayautopus Ansi NpoBeaeHVs NEKLUMOHHOTO Tuna r. BopoHex, nnowaap
YHuBepcuteTckas, 4.1, nom.
CneuuanunsmpoBaHHas mebenb, npoektop Acer X115H DLP, akpaH ans npoektopa, | I, aya. 190

HoyTOyk Lenovo G580 ¢ BO3MOXHOCTLIO NOAKMYeHMs K ceTn «HTepHeT», WinPro
8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

YyebHasa ayantopusa Ang npoBeAeHUs 3aHATUA NEKLUMOHHOIO TMna r. BopoHex, nnowans
YHuBepcuteTckas, 4.1, nom.
CneuvanusmpoBaHHas mebenb, akpaH HacTeHHbIn Digis Optimal-C DSOC-1103, I, ayn. 365

npoekTop Acer X115H DLP, HoyTGyk Lenovo G500 ¢ BO3MOXHOCTbIO MNOAKIIOYEHMS
k cetn «MHTEepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google

Chrome
YyebHasa ayautopusi 4ns npoBeAeHUst 3aHATUIN CEMUHAPCKOro Tuna r. BopoHex,
(nabopaTopHble 3aHATWA), O11S NPOBEAEHWS TPYNMNOBbIX U MHAMBUAYATbHbIX YHuBepcuteTckas nn., a.1,

KOHCYMbTaLUWN, TEKYLLLEro KOHTPOIS U NPOMEXYTOYHON aTTecTauunm nom. |, aya. 61



http://www.studmedlib.ru/
http://biblioclub.ru/
http://www.e.lanbook.com/
http://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

CneuvanusmpoBaHHas mebenb, nabopaTopHas nocyga, pH-mMeTp nopTaTUBHbIN
HI183141, mukpockonbl Mukme, CnektpodotomeTp M13-54-00 Y, nporpammHo-
MeToAMNYECKUIA KOMMNIEKC BroxmmunioM.aHannaa, ueHtpudyra Eppendorf, werikep-

nHKyb6aTop ansa nnaHweta Elmi SHAKER ST 3

YyebHasa ayautopus Ans NnpoBeAeHUs 3aHATU CeMUHapCKOro Tuna
(nabopaTopHble 3aHATWSA), ANS NPOBEAEHWS rPYNNOBbIX U UHAMBMAYarbHbIX
KOHCYNbTauUu, TEKYLLEro KOHTPOSA U NPOMEXYTOYHOW aTTecTaumm

KomnbtoTephbl Celeron, Pentium, npoektop Sanyo, WinPro 8, OfficeSTD, Kaspersky

Endpoint Security, Google Chrome

r. BopoHex, nnowagb
YHuBepcutetckas, 4.1, nom.
|, ayn. 67

19. OueHoY4HbIe cpeacTBa And nposeageHusn TeKyI.I.l,eVI n npome)KyTquoﬁ aTrecTauum

cnegyoLmx pasaenos AUCUUNIVHBIL

Mopsiaok OLEeHKM 0CBOEHMST oBy4atoLmmMmcst y4eGHOro MaTepuana onpeaensieTcsi CogepKaHmeM

Ne HanmeHoBaHune KomneTteHuma(n) WHankaTop(bl) 4OCTMXKEHUSA OueHoYHble

n/n pasgena KOMMNEeTEHL N cpefcTea

OVCLMNIVHBI
(mopyns)

1. MpeomeT n Or1K-1. CnocobeH OlMK-1.1. MpumeHsaeT Bonpoc k 3aveTty
3agaun NCMnonb30BaTh M NPUMEHATb dyHOAaMeHTanbHbIe U Ne 1
MeaULMHCKON dyHOaMeHTanbHbIE U npuknagHble MeanLnHCcKne
Brodusmkm. npvknagHble MeguuuHCKME, 3HaHWS 515 MOCTAHOBKN 1
Mpobnembl €CTeCTBEHHOHayuYHble peLleHus
COBpPEMEHHOM 3HaHWS O11s NOCTAHOBKM U npodeccuoHarnbHbIX 3agad
MeOULIMHCKON peLLeHNsi CTaHAAPTHBIX 1
Orour3uKK. WHHOBALMOHHbIX 3aday

npocdeccuoHansHom
nesarensHocTn
2. emoanHamuka Or1K-1. CnocobeH OlK-1.1. MNMpumeHsieT Bonpocel k

NCcnonb30BaThb U MPUMEHATb dyHAaMeHTanbHbIE U 3aveTy NeNe 2-7;
dyHOaMEHTanbHbIE U npvknagHble meguumHckne | JlabopaTopHas
npvknagHble MeauUmHcKne, 3HaHWs 451S MOCTAHOBKN U paboTa Ne 1;
€CTECTBEHHOHay4YHble 3HaHUS peLleHns MpakTuyeckoe
O NOCTaHOBKM M peLleHmnst npodeccuoHanbHbIX 3agay | 3agaHue IV
CTaHAapTHbIX U Ol1K-1.2. UcnonbayeT
WHHOBALMOHHBbIX 3agay OCHOBHbIE
npodeccrmoHansHoOM €CTEeCTBEHHOHayYHble
OeATenbHOCTU MOHATUSA N MeToabI

nccrnegoBaHuin nNpu

peLleHum

npocpeccroHanbHbIX 3agad

3. MonekynsipHas Ol1K-1. CnocobeH OlK-1.1. MNMpumeHseT Bonpoch! k
Brodumaunka B NCMNonb30BaTh U NPUMEHATb dyHOAMEHTanbHbIE U 3a4eTy NeNe 8-
MeauuuHe. dyHAaMeHTanbHbIE U npuknagHble MeguunHckne | 23;

npviknagHble MeanumHcKne, 3HaHWS A58 MOCTAHOBKN 1 JlabopaTopHas
€CTeCTBEHHOHay4Hble 3HaHNA peLueHus paboTa Ne 2
O NOCTaHOBKM 1 peLueHns npodeccnoHarnbHbIX 3agad
CTaHOApPTHbIX U
WHHOBALMOHHbIX 3a4a4 Or1K 1.3. MHTepnpeTunpyeT
npodeccrmoHansHom pesynbTaThbl
nesarensHocTn €CTEeCTBEHHOHaY4HbIX

nccnegosaHun npm

peLleHnn

npodeccnoHanbHbIX 3agad




nccnegosaHuin npm
peLleHnn
npodeccuoHarnbHbIX 3agad

Or1K 1.3. MHTepnpeTunpyeT
pesynbTaThbl
€CTEeCTBEHHOHAaY4HbIX
nccrnegoBaHum npu
peLleHnn
npodeccnoHarnbHbIX 3agad

Ne HanmeHoBaHue KomneTteHuma(n) WHankaTop(bl) HOCTMXKEHUSA OueHoYHble
n/n pasgena KOMMEeTEHL MU cpencTtea
ONCUNNIUHBI
(Mogynist)

4 CsoboaHble Ol1K-1. CnocobeH OlK-1.1. MNMpumeHseT Bonpochl k
pagvikansl B | UCMOJSIb30BaTb U NPUMEHATL yHOaMeHTarnbHbIe U 3ayeTty NeNe 24-
Buocuctemax. dyHOaMeHTanbHbIE U npuknagHble meguunHckne | 30;
AHTUOKCMAAHTBI, | NpUKNagHble MeanUnHCK1E, 3HaHWA A58 NOCTaHOBKM U JlabopaTopHble
MeXaH13M €CTEeCTBEHHOHay4Hble 3HaHUA peLleHus paboTbl NeNe 3-5
OencTBUS. 01151 NTOCTaHOBKU N peLleHnst npodeccuoHarnbHbIX 3aa4

CTaHOApPTHbIX U OlK-1.2. UcnonbayeT
WHHOBALMOHHbIX 3a4au OCHOBHblE
npoceccuoHanbHoON €eCTeCTBEHHOHay4YHble
JesarensHocTn MOHATUSA N MeToabI
nccrnegoBaHum npu
peLleHum
npocheccuoHanbHbIX 3agay
OrK 1.3. UHTepnpeTtupyet
pesynbTathbl
€CTeCTBEHHOHAaYYHbIX
ncecnegoBaHun npu
peLleHum
npodeccnoHanbHbIX 3agad

5 Buodumanka Ol1K-1. CrnocobeH OlK-1.1. MNMpumeHseT Bonpock! k

MeMOGpaH MCMNonb30BaTh U NMPUMEHATb yHOaMeHTarnbHbIE U 3ayeTy NeNe 31-
dyHOaMeHTanbHbIe U npuknagHble meguunHckne | 40;
npuknagHble MeavumHcKue, 3HaHWA AN NocTaHOBKN U JlabopaTopHble
€CTeCTBEHHOHay4Hble 3HaHns peLleHuns paboTbl NeNe 6-7;
01151 NOCTaHOBKU N peLleHnst npodpeccroHanbHbIX 3agay | Mpaktuyeckoe
CTaHOApPTHbIX U OlK-1.2. UcnonbayeT 3apaHwe |
WHHOBALMOHHbIX 3a4ay OCHOBHblE
npoceccuoHansHoON eCTeCTBEHHOHay4YHble
nesarensHocTn MOHATUA N MeToabI

nccnegoBsaHun npm
peLleHnmn
npodeccuoHarbHbIX 3aa4
OlNK 1.3. NHTepnpeTupyet
pesynbTathl
€CTeCTBEHHOHAaYYHbIX
nccnegoBaHun npm
peLleHun
npoceccnoHanbHbIX 3ag4ad

6. Buoanekrpuyeck | OMNK-1. CnocobeH OlK-1.1. MNMpumeHseT Bonpoch! k
ne noTeHumansl. | UCNONb30BaTb U NPUMEHATb dyHOaMeHTanbHbIE U 3a4eTy NeNe 41-
Brodmamka dyHOaMeHTarnbHble U npuknagHble MmeguunHekme | 43;

KrneTo4Hown npuknagHble MeauumHCKue, 3HaHUA A1 NOCTaHOBKN U Bonpocsbl k

NOABWXHOCTU U €CTeCTBEHHOHay4Hble 3HaHUA peLleHus ak3ameHy NeNe 6-

MbILLEYHOTO 45151 NOCTaHOBKU N peLleHns npodeccnoHanbHbIX 3agay | 8;

COKpaLleHus CTaHOApPTHbIX U OlK-1.2. UcnonbayeT JlabopatopHasi
WHHOBALMOHHbIX 3agad OCHOBHblE paboTta Ne 8;
npodeccuoHarnbHoON €©CTeCTBEHHOHay4YHble MpakTuyeckune
[eATenbHOCTN MOHATUA U METOAbI 3apaHu4 I, 1l




Ne HanmeHoBaHue KomneTteHuma(n) WHankaTop(bl) HOCTMXKEHUSA OueHoYHble
n/n pasgena KOMMEeTEHL MU cpencTtea
OVCLMNIVHBI
(mMogyns)
7. Buodumanka Ol1K-1. CnocobeH OlK-1.1. MNMpumeHseT Bonpochl k
peuenumn MCnonb30BaTh U NMPUMEHATb yHOaMeHTarnbHbIe U ak3ameHy NeNe 1-
byHOaMeHTanbHbIe U npuknagHble MeguumnHckne | 5
npvknagHble MeauumHcKne, 3HaHWS A58 NOCTaHOBKN 1
€CTEeCTBEHHOHAYYHbIE 3HaHUS peLLIeHNs
01151 NTOCTaHOBKU N peLleHnst npodeccnoHanbHbIX 3agad
CTaHOApPTHbIX U
WHHOBALMOHHbIX 3a4au
npoceccuoHanbHoON
JesarensHocTn
8. PagnaunonHas Orl1K-1. CnocobeH OlK-1.1. MNMpumeHsieT Bonpocbl K
Buodmsmka ncnonb3oBaTh U MPUMEHATL dyHOaMeHTarnbHble U ak3ameHy NeNe 9-
dbyHOaMeHTanbHbIE U npvknagHble meguunHckme | 15;
npvknagHble MeauumMHcKme, 3HaHUA s NOCTaHOBKA U JlaBopatopHas
€CTECTBEHHOHAaY4YHbl€ 3HaHUS peLleHns pa6boTa Ne 9;
0N NOCTaHOBKM M peLleHmnst npodeccrmoHanbHbIX 3agav | lMpaktudeckoe
CTaHOapPTHbIX U Or1K-1.2. UcnonbayeT 3apgaHune V
WHHOBALMOHHBIX 3agau OCHOBHbIE
nNpodeCccuoHanbHOM €CTeCTBEHHOHAaYYHble
OeATenbHOCTU MOHATUSI U METOAbI
nccrnegoBaHuin nNpu
peLueHum
npodeccuoHarnbHbIX 3agay
OlNK1.3. NHTepnpeTtmpyeT
pe3ynbTaThbl
€CTEeCTBEHHOHAaYYHbIX
nccrnegoBaHum npu
peLueHnm
npodeccuoHarnbHbIX 3a4a4
9. KBaHTOBas Or1K-1. CnocobeH OrK-1.1. MpumeHseT Bonpocel k
Buodusmka. NCMnonb30BaTh U NPUMEHSATb dyHOAMeEHTarnbHbIE U ak3ameHy NeNe
doTtobuonormaun | yHOaMeHTanbHbIE U npuknagHble meguunHckme | 17-32;
doTomeamumnHa npvknagHble MeanumHcKne, 3HaHWS 4518 NOCTAHOBKN U JlabopaTopHkle

eCTeCTBeHHOHay4Hble 3HaHunA
ONs NOCTAHOBKM M peLleHmnst
CTaHOapPTHbIX U
WHHOBALIMOHHbIX 3a4ay
npodheccuoHanbHoON
[esaTensHocTU

peLleHns
npocpeccrmoHanbHbIX 3agad

OMNK1.3. NHTepnpeTtupyeT
pesynbTaThbl
€CTECTBEHHOHAY4HbIX
ncenegoBaHun npm
peLleHnn
npocpeccroHanbHbIX 3agad

paboTbl NeNe 10-
11

MpomexyTouHasa aTrectauus
dopmMa KOHTpons — 3a4eT (7 cemMecTp), 3a4eT C oLeHKou (8 cemecTp), ak3ameH (9
cemecTp)

MepeyeHb
BOMPOCOB K
3ayeTy,
MNepeyeHb
BOMPOCOB K
9K3aMeHy;,
MpakTnyeckue
3agaHns




20. TunoBble OLEeHOYHbIE CpeaACcTBa U MeToAUYECKMe MaTepuanbl, onpegensiowue npoueaypbl
oLeHuBaHuA

20.1. TeKyWwmi KOHTPOJb YCNEeBaemMoCTH

KoHTponb ycneBaemocTy No AUCLMMNIIMHE OCYLLECTBIAETCS C MOMOLLbHO CrieaytoLnMX OLEHOYHbIX
CPeacTs:

20.1.1. MepeyeHb NpakTUYECKUX 3aAaHUM (3apay)

|. Buonoaudeckue membpaHbl. Cmpykmypa, ceolicmea

1. YpgenbHas anekTpuyeckasi €MKOCTb MeMmOpaHbl akCoHa, W3MepeHHasi BHYTPUKINETOYHbIM
MUKPOSNEKTPOAOM, okasanachb paBHon 0,5 mukpodapaa/cm?. Mo dopmMyne Nnockoro KoHaeHcaTopa
OLLEeHNTb TOMLWMHY rapodobHOro cnost MemopaHbl C ANINEKTPUYECKON NPOHNLLAEMOCTLIO, PaBHON 2.

2. Kakoe pacctosiHMe Ha NOBEPXHOCTM MeMOpaHbl 3puTpoLMTa NpoxoguT monekyna docdonunuaa 3a 1
cekyHOy B pesynbTaTe nartepanbHou guddpysmn? KoadbduumeHT natepanbHon Anddysmm npuHATb
pasHbIM 1072 M?/c. CpaBHUTE C OKPYXHOCTLIO 3pUTPOLIMTA ANAMETPOM 8 MKM.

3. MNpu casoBom nepexoge MeMbpaHHbIX HPOCHONUNMAOB M3 KUOKOKPUCTANIMYECKOr0 COCTOSIHUA B
renb TonwmHa 6ucnos nameHseTcsa. Kak npn 9aToM M3MEHUTCH aneKkTpuyeckass eMKOCTb MemMbpaHbl? Kak
N3MEHNTCHA HAaNPSXXEHHOCTb ANEKTPMUYECKOro nons B MembpaHe?

4. C nomMoLpto CMMH-MeYeHbIX Monekyn dpocdonmnnuaoB YCTaHOBMNEH FPaaneHT BA3KOCTM NO TOMLWMHE
MeMbpaHbl. OnuNTe 3KCNEPUMEHT. ['Ie BA3KOCTb BhILIE: Y MOBEPXHOCTM MEMOpaHbI UK B ee LeHTpe?
5. Kak namenutcsa obneryeHHas andgdysms MOHOB Kanus ¢ ydacTMeM MONEKynbl BanNMHOMULMHA nocrne
dasoBoro nepexoaa MeMbpaHHbIX NUNNA0B U3 XUOKOKPUCTANNIMYECKOro COCTOSIHWUS B refb?

6. OcmoTuveckun apdeKkT B XKMBbIX KMETKax CONPOBOXAAeTCsl MX HabyxaHMem B rMNOTOHMYECKOM
pacTBope W cXaTuem B runepToHndeckoMm. byaet nn HabnwogaTbCss ocMoTUYecKkuii adbdekT npwu
HaKOMMEeHNN NOHOB HAaTPUS MO CXEME aHTMNopTa? cxeme cumnopTa?

7. TlokasaTb, 4YTO YypaBHeHUMe HepHcTa-MNnaHka cBoauTCA K ypaBHeHuMo Puka ana auddysnin
He3apsKeHHbIX YacTul,

8. ®epmeHT K'/Na'-ATdasa B nnasmatnyeckon membpaHe 3puTpoLMTa COBEPLUNT LLECTb LUKNOB. Kakoe
KONMMYECTBO MOHOB HATPUS U Kanusa npu 3TOM ObiNo akTMBHO TpaHCNopTMpoBaHO? CKOMbKO 3Heprum
ObINO MpM 3TOM M3pacxogoBaHO, eciv rMaponua ogHoro mons AT® conpoBoXgaeTcsi 0CBOOOXAEHNEM
33,6 k[x? SdPHeKTUBHOCTb NpoLecca SaHeEPreTM4eckoro conpsikeHns ycrnosHo cuntatb 100 %.

9. B KneTo4HbIXx MembpaHax U3BeCTHbI TPM MOHHLIX Hacoca: K'/Na'- Hacoc, NPOTOHHbIN Hacoc,
KanbumeBbl Hacoc. Kakum obpa3oM ocyLLecTBnsSeTCAa NpyM 3TOM aKTUBHbBIA TPAHCMOPT CaxapoB U
aMUHOKUCNOT?

10. Bo3mOXeH N1 O4HOBPEMEHHbIN TpaHCMEMOPaHHbIN NEePeHOC MOHOB Kanus M HaTpusi NO cxeme
cumnopTa? Mo cxeme aHTunopTa? o cxeme yHunopTta?

11. O6bAcHUTE BGUOCDMINYECKUN MEXaHU3M OEeNCTBUS AOa TETPOLOTOKCMHA M MECTHOro aHecTeTuka
TETPasTUI aMMOHUS.

12. Kak cooTHOCATCS NpoHMLaeMoCcT MeMbpaHbl akcoHa KanbMapa A8 pasnuyHbIX MOHOB B MOKOE U
npu BO36YXaeHnn?

[Il. Buoanekmpu4veckue nomeHyuarbi

1. Kakor TpaHCMnopT MOHOB CO30aeT MeEMDOpPaHHYH0 pa3HOCTbL NMOTEHLUMANIOB: NMAaCCUBHbBIN U aKTUBHBLIN?
OTBeT nosicHuTe.

2. Yto OonblUe: CKOPOCTb pacrnpOCTPaHEHUs SJIEKTPUYECKOro CurHama no npoBoAamM MOPCKOro
Tenerpada unm cKopocTb pacnpoCTpaHEHUs1 HEPBHOrO MMMynbca No membpaHe akcoHa? Moyemy?

3. Kak cooTHOCATCS NPOHUL@EMOCTU MeMOpaHbl akCoHa Kanbmapa Ansi pas3nunyHbiX MOHOB B MOKOE U Mpu
BO30YyxaeHun?

4. Yemy paBHa HanpshKeHHOCTb 3NEKTPUYECKOro nons Ha memMbpaHe B COCTOSIHUM MOKOS, €Cnu
KOHLIEeHTpauUua WOHOB Kanug BHYTPU KneTkn 125 Mmone/n, cHapyxu 2,5 mMmonb/n, a TonuwuHa
MembpaHbl 8 HM?

5. PaccuvTtante amnnutygy noteHumana gencTBus, €Cnv KOHLUEHTPaLMsa Kanus 1 HaTpus BHYTPU KNETKK
BO3OyaMMON TKaHM COOTBETCTBEHHO: 125 mmonb/n, 1,5 mmonb/n, a cHapyxu 2,5

MMonb/n 1 125 mmonb/n.

lIl. Buogbusuka MbiLIEe4YHO20 COKpaLleHUsI
1. Tpw MbILWEYHOM COKpaLLIEHUN:



a. Hutu akTMHa ckonb3sAT BHYTPb CapkoMepa BAOMb MMO3UHA
0. Muno3suH cxxnmaeTtcs NnogobHO NpyxnHe

B. MOCTUKM NPUKPENnATCA K aKTUBHbIM LLleHTpaM akTuHa

r. MocTukmn pasmbikatoTca

2. Cuna cokpalleHusi, reHeppyemMasi MblLLEN, ONpeaensaeTcs:
a. ANIMHOW aKTUBHOW HUTU

© M3MEHeHNeM CUIbl, FTeHEPUPYEMO OQHNUM MOCTUKOM

B. KONMN4YECTBOM OLHOBPEMEHHO 3aMKHYTbIX MOCTUKOB

r. yNpyroctbto MMO3NHOBOW HUTMK ;

IV. FfemoduHamuka

1. Pagnyc cocyaa ymeHbLlumnncsa BaBoe. Bo ckonbko pas nameHuTcss o6beMHas CKOPOCTb KpOBOTOKA Npu
Hen3MeHHOM nepenage gaBneHns?

2. Bblumcnute gaBneHne KpoOBWM Ha paccTosHMM 5 €M OT Hayana cocyga, ecrnv B Hayane cocyga
nasnenve coctasnset 10* Ma, ero paguyc 1 mMm, BaskocTb kpoeu 0,005 MMasc, NUHENHas CKOPOCTb
aBwxeHuns kpoemn 20 cm / c.

3. Bo ckonbko pa3 M3MeHUTCS CKOPOCTb NafeHns AaBneHus B Havane AMacTtonbl, ecrnv ruapaBnuyeckoe
COMpOTUBIEHNE MENKNX cOCyaoB yBenuumnock Ha 20 % ?

4. Bo CKOMnbKO pa3s ruapaBnnMyeckoe COnpoTUBMEHME yyYacTka aopTbl (paguyc aopTel 1,25 cM) MeHbLue,
YyeM rMapaBfNYecKoe COMPOTMBIIEHME Yy4yacTka apTepun ToW e AnuvHbl (paguyc aptepum 2,5 mm)?
BsiskocTb KpoBu B apTepumn coctaensieT 0,9 BA3KOCTU KPOBK B aopTe.

5. Bo ckonbko pa3 OOSMKHO YBENWMYUTLCA AaBrieHME KPOBM B Hayane KpynHoro cocyga, u4Tobbl npu
cyxeHun ero npoceeTta Ha 30 % JaBneHve Ha BbIxoAe U3 cocyda U 0ObeMHAs CKOPOCTb KPOBOTOKA
octanucb 6bl NpexHumu? B OTCyTCTBME CyXeHWUst NageHve faBneHust B cocyde coctasnset 0,2 oT
AaBneHus B Havarne cocyaa.

V. PaduayuoHHas buogusuka

1. B oprannam yenoseka nonano 0,1 % usotona **!l ot ero cyTouHoit noTpebHocTn 150 Mr. Ckonbko
aTOMOB 3TOro M30TOMNa pacnageTcs B OpraHn3Me execeKkyHaHO B Te4YeHue NepBoro yaca (cumtatb, YTO B
nepBbIi Yac CKOPOCTb pacnaja NOCTOSAHHA).

2. PagnoakTuBHbIN Npenapar nmeeT NocTosHHyto pacnaga X = = 1,44*10% ' . Yepes ckonbko BpeMeHy
pacnagetca 75 % nepBoHa4vanbHOro KonndecTsa saep?

3. Msarkne TkaHu 4YenoBeka NogBeprarnTca pagnoakTMBHOMY obrnyyeHuto B TedeHne 1,5 4aca, npu 3aTom
3KCNo3numnoHHasa gosa coctasuna 0,6 peHtreHa. Yemy paBHa nornowleHHast no3a B pagax? Kakosa
MOLLIHOCTb 3KCMO3ULMOHHOM A03bl? Kak COOTHOCATCA Mexay cobon aKcnosnumoHHasa n buonornyeckas
[o3bI?

4. Kakyto onacHOCTb AN 4enoBeka HeceT BbIOPOC pasnuyHbIX pPafMoOaKTMBHbBIX M30TOMOB B
aTMocepy? OOMHakoBO NuM AencTBMe UX Ha opraHuam? Kakme OCHOBHble nokasatenu onpenenstor
cTeneHb UX BO3AENCTBUSA Ha OpraHn3m?

20.1.3. MNepe4yeHb nabopaTopHbIX paboT

1. BuckosumeTtpusa. OnpegeneHve BA3KOCTM pas3nuuHbIX pactBopoB. OnpegeneHve BA3KOCTU
GrononNnMmMepoB 1 BUONOTMYECKUX KNLOKOCTEN.

2. VlccnepgoBaHue NpoCTpaHCTBEHHOWM CTPYKTypbl 6enkoBbix monekyn in silico. MNMonck romonoros
uenesoro 6enka. BoisiBneHve koHCepBaTUBHBLIX NocnegoBaTtenbHocTen B 6enke. MNonck noteHumanbHbIX
CanToB CBSA3bIBaHWUA. AHaNn3 BHYTPEHHEN CTPYKTYpbl Monekynbl 6enka. MNporpammel BLAST, ClustalW,
BioEdit, Vftstro, Mole.

3. OnpegeneHne akTMBHOCTM HEKOTOPbIX (PEPMEHTOB AHTUOKCUOAHTHOW CUCTEMbI YerioBeka.
BnunaHue domsnyecknx paktopoB Ha akTUBHOCTb AaHHbIX (OEPMEHTOB.

4. OnpegeneHune ypoHs MNOJ1 MeToaoM XeMUIMIOMUHECLIEHLIMMN.

5. WayyeHne npoaykuum ADK HenTpodunamm C nomouwbio MeToga MHAYUMPOBaHHOM
XEMUNIOMUHECLEHLNK

6. Mony4yeHne nunocom. NpuMeHeHne IMNOCOM NpPu U3roTOBSIEHUN SIEKapCTB.

7. WccnepoBaHve OCMOTMYECKOM CTOMKOCTM MeMOpaH 3puUTPOUMTOB NpU  BO3AENCTBUM
HeKkoTopbIX duaundecknx caktopoB. Cnektpocdotometrp UV-2401PC (Shimadzu, HAnoHuns) u
nporpammHoe npunoxerHve UVProbe ons aHanusa KMHETMKKM npoLecca remMonmaa.



8. W3yyeHne aBTOKONEOGAHMMA C NOMOLBLID METOOOB MaTeMaTMYecKoro MoOenvMpoBaHUs.
MocTpoeHue perpeccnoHHbix mogenewn B nporpamme STADIA

9. WNccnepoBaHve pagmoakTMBHOCTM obpasua B 3aBUMCUMOCTM OT reOMETPUYECKUX YCROBUN
cyeTa. ViccneposaHne npoHMKalLWen CNocoBHOCTU paaMoakTMBHbBIX YacTuy. OueHka paguaunuoHHOM
obcraHoBku. [JoaumeTp-pagmometp MKI-01-10/10. MpunoxeHuna RadLabs n Monirad gnsa nnaHwera.

10. WNccnepoBaHve BnvsiHUS Y®-cBeTa Ha ChnekTpalnbHble XapakTepUCTUKM remornobuHa
yenoseka. CnektpocpotomeTtp UV-2401PC (Shimadzu, AnonHusi) n nporpammHoe npunoxenne UVProbe
AN aHanusa cnekTparnbHbIX XapakTepUCTUK BUOOOBEKTOB.

11. UccnepoBaHue BnvsaHUA Y®O-ceeTa Ha OyHKLMOHAaNbHbIE CBOMCTBA NMMMEOLMTOB.

12. MexaHu3m (pOTOMHAYLMPOBAHHOIO remMonmnsa 3puTpounToB. BnusHue hoTonpoTeKTOpoB U
doToceHcnbunmnaaTopos Ha POTOMHAYLIMPOBAHHBIN FEMOSNN3 3PUTPOLINTOB.

Mpumepbl nabopaTopHbIX paboT

Na6opaTtopHasa paboTa. /ccnegoBaHne NpPoOCTPaHCTBEHHOW CTPYKTYPbl BEMKOBLIX MONEKY in
silico. MNMouck noTeHUManbHbIX CAaNTOB CBSA3bIBAHUS.

MaTtepuanbl 1 obGopyaoBaHue: MepcoHarnbHbI KOMMbIOTEP C AOCTYNOM B  WHTEPHET,
nporpamma MAESTRO.

Llenb paboTbl: aHanu3 pacnpeaeneHnss aMmMHOKUCIOTHBIX OCTAaTKOB Ha MOBEPXHOCTN 6enkoBoWn
rnodynebi.

Xona paboTbl

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

2. B OKHO noucka BBeCTU Ha3BaHWe hepMeHTa Ha aHrn. a3blke unu ero ID. HaxaTtb «Searchy.

3. B HOBOM OKHe HaXkaTb Ha CCbINKy «Structure».

4. B OTKpbIBLLEMCSH CMINCKE HAUTU TpeByeMyLo CTPYKTYPY.

5. CkavaTtb mogenb pepmeHTa B hopmarte .pdb (ccbinika B npaBoM BEPXHEM YIIy).

6. 3anyctuTb nporpammy Maestro, OTKpbIBaeM B HEN CKavyaHHYLO CTPYKTYypy. Bknagku «Projecty,
«Edit», «View», «Workspace», «Display Atoms», «Representation» gormxHbl 6bITb aKTUBHbI.

7. Y6paTtb C n306paxkeHNss MOA4ENM MOJSeKynbl BOAbI U NIUraHAoB.

8. [1na 6onbluen HarnNsSAHOCTM OTPasnTb Ha MOAENN ANeMEeHTbl BTOPUYHOWN CTPYKTYPbI.

9. PasBepHyTb MoAenb crneumanbHbiM KHOMKaMn B IEBOM KpaHeEM psay naHenu.

10. BeibpaTb cTpoky «Select».

11. B OTKpbIBLLEMCSI HOBOM OKHE OTKPbITb BKaaky «Residuey, BbibpaTb cTpoky «Residue type»
n Haxatb «Cys» (aHanornyHo «Trp», «Tyr», «Phey), «<Add» n «OK».

12. CoxpaHuTb NONy4YeHHbIE N306paKeHNS.

13. CpenaTtb BbIBO4 O BCTPEYaEMOCTU LEeneBbIX aMUHOKUCMOTHBLIX OCTATKOB Ha MOBEPXHOCTU
Mornekynbl 6enka.

Na6opaTtopHaa pabota. PUINKO-XMMUYECKME OCHOBbI AEWCTBUS NOHUIUPYIOLLNX WN3STYYEHWIA.
Pabota ¢ npunoxeHnsimn RadLabs n Monirad.

Matepuanbl u o6opyanoBaHue: [JosmmeTtp-pagnometp MKI-01-10/10. MpunoxeHna RadlLabs n
Monirad

LUenb paboTbl: Nno3HakoMuTbCA ¢ paboTon npunoxeHni RadlLabs n Monirad, npoBecTu oueHKy
paguaumoHHon o6CTaHOBKM B nNpefernax y4ebHoro kopnyca.

Xopa paboTbl

1. YcTtaHoBuTb npunoxeHns RadLabs n Monirad ns Google Play n o3Hakomntbca ¢ nx paboton
(MogpobHasa uMHCTpyKUMs  docTynmHa no  ccbifke:  http://www.ecorad.com/bitrix/templates/aspro-
scorp/images/RadLabs_0.pdf)

2. MNMpoeectn nameperHne MAL nocnegoBaTesibHO Ha KaXaoM aTaxe Kopnyca.

3. lNMpoBecTn namepeHuMe MMNOTHOCTM MOTOKa [(-4yacTuy nocrnefoBaTeflbHO Ha KaXOoM aTaxe
kopnyca.

3. CoxpaHnTb NOMy4YeHHbIE pe3ynbTaThl.

4. MNpoaHanuanpoBaTb pe3ynbTaTbl U caenaTb BbIBOL4 O paavMauuoHHOW ob6CcTaHoBKE B y4eOHOM
Kkopnyce.

OTBeTUTbL Ha BONPOCHI:

1. Yto npeactasnseT cobon pagnoakTUBHBIN pacnag 3neMeHToB?
2. JanTe xapakTep1CcTMKy BUOOB pagnoakTMBHOIO pacnaja.
3. ChopmynupyinTe 3akOH paguoakTMBHOIO pacnaja.


http://www.ncbi.nlm.nih.gov/
http://www.ecorad.com/bitrix/templates/aspro-

4. OxapaKkTepuaynTte 4eTEKTOPbl MOHUINPYIOLLUNX U3MTYHEHWUIA.
5. OnuwuTe NpMMeHeHne pagmMoakTMBHbBIX M30TOMNOB B G1onornm n meguumnHe.
6 O6nactb NPUMEHEHUS U BO3MOXHOCTU npunoxeHnin RadLabs n Monirad.

OnucaHune TexHonorum nposegeHusA TeKyu.l,eﬁ aTTecTauumn

Tekywasi aTTectaums NPOBOAMTCS B COOTBETCTBMM C [lonoXeHWeM O Tekyliel attecTtauuu
obyvalowmxcs Mo  nporpammaM  Bbicwero  obpa3oBaHMsi  BOpOHEXCKOro  rocyapCTBEHHOrO
yHuBepcuTeTa. Tekywas atTectaumsi NpoBoauTcs B (popMe OTYETOB O BbIMOSIHEHWM NabopaTopHOM
paboThbl.

OT1yeT 0 BbINONTHEHUM NnabopaTopHOM paboThbl
LLlabrioH oTyeTa 0 BbINONTHEHUM NTAabopaTopHON padoThl
OtyeT o0 BbINONHeHUM nabopatopHon pabotel Ne  <HasBaHMe TeMbl™>, BbIMNOMHEHHOW B paMKax
ancumnnuniel 51.6.43 O6was 1 meanuuHckas paguobuonorust oby4arowmmcs kypca <®./1.0.>,
cneumanbHocTb — 30.05.02 MeanumnHckasa buodunsnka

Llenb paboTbi:

O6opyaoBaHue un maTtepuanbl:

Xopa paboTbl: (KpaTkoe onucaHne xoga paboTbl C yKas3aHWMEM NEPBUYHBbIX AAHHBLIX, PACHETHbIX
dopmyn, pe3ynbTaTtoB NPOMEXYTOUYHbIX M KOHEYHbIX PacyeTOB; UINMOCTPATUBHbIN MaTepuan (rpaduku,
doTorpacum u np.), obobLatowme Tabnuubl)

BbiBoabl:

TpeboBaHMA K BbINOSTHEHUIO 3a4aHUN (MU WKanbl U KPUTepUnN oLeHMBaHNA):

Kputepusamm oueHnBaHms BbINOMHEHUS nabopaTopHOM paboTbl ABMASIOTCS:

— noAaroTtoBka K 3aHATUIO (odpopmneHve 3aHsaTua B paboyen TeTpaaum B COOTBETCTBMM C
METOAMYECKMMUN PEKOMEHAAUNAMN);

— OTBETbI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUS N coaepKaHuto nabopaTopHon paboThl;

— aKTUBHOCTb Y CAMOCTOSTENBHOCTb NPW BbINOMHEHUW 3aAaHNUI;

— odhopMIIEHNE pe3ynbTaToOB B COOTBETCTBUN C METOAMYECKMMU PEKOMEHAALMAMN;

— yMeHue aHanuauMpoBaTtb, OOCyxAaTb MOMNyYeHHble pe3ynbTaTtbl W CaMOCTOATENbHO
dopmynmpoBaTb BbIBOAbI;

— YMeHue peluaTb npakTuieckne 3agaHus (3agayum) no TemMe BbINOMHEHHOW paboThl.

PaboTta cumMTaeTcsa BbINOMHEHHOW WM 3a4YTEHHOW, eCnn CTyOEeHT B KOHLUE 3aHATMS npeacTaBun
OT4YeT B COOTBETCTBUMN C AaHHBIMU METOANYECKUMU PEKOMEHAALMSIMMU.

20.2. NMpomexyToyHas aTrecTauus
[MpomexyToyHaa aTTectauus No OUCUUMINHE OCYLLECTBNAETCA C MOMOLLbIO CrieayroLmnx
OLIeHOYHbIX CPeacTB:

20.2.1. NepeyeHbL BONPOCOB K 3a4eTy
1. MpeomeT 1 3agavm meguumHckon 6uodmsmkmn. MNMpobnembl  NEPCNeKTUBLI Pa3BUTUS COBPEMEHHON
MEANLNHCKON BUOGUIUKN.
2. 3akoHbl gBwxeHus Xungkux ten. OCHOBbl MEXaHUKK XUOKOCTEN: HanpshKeHne, rmgpocraTtnyeckoe
AaBreHue, BA3KOCTb.
3. Buabl BA3kocTu.
4.  3akoH HbtoToHa B peonornm. HetoTOHOBCKME Y HEHbIOTOHOBCKUE XXMAKOCTMU.
5. Teopema BepHynnu. [IBnxxeHue xnakoctn B Tpybkax. [Nyasenesckoe TedeHme Xnakoctu B Tpyoke,
yncno PenHonbaca, TypbyneHTHOCTb Npu TeveHun B Tpyoke.
6. TeudeHne XnOKoCcTUu B CyXaloLLencs, n3orHyTon Tpybke, obtekaHue Ten.
7. FemognHammnyeckne OCHOBbI KpoBooOpalleHus. JIMHenHass 1 obbeMHasi CKOPOCTb KPOBOTOKA.
MeToabl M3MepeHusi CKOPOCTU [OBWXKEHWA KpoBUW. [pagueHT CKopocTM TedeHus KposBu. MeTtoabl
onpeaeneHns BA3KOCTM KPOBW.
8. Bruodunanyeckme ceoricTea bernka.
9. donguHr 6enkos. OnbIT AHMHCeHa. Mapagokc JleBeHTans, ero peLleHne.
10. OTanbl bonamHra. WanepoHsl, nx dpyHkunn. donaasbl, X QYyHKLMK.



11. WHCTPYMEHTbI M3y4eHUss MPOCTPaHCTBEHHOM CTPyKTypbl 6enka in silico. basa gaHHbix PDB.
Mnatdopmbl NCBI, EMBL.

12. TllapHble W MHOXECTBEHHble BblpaBHUBaHWA. BbigBNeHWe YHUKanbHbIX W KOHCEPBATUBHbLIX
nocnegosartenbHocten. MNMporpammbl BLAST, ClustalW, BioEdit.

13. AHanu3 aMMHOKUCIIOTHbIX OCTaTKoB, (POPMUPYIOLWMX MOBEPXHOCTb GenkoBon  rnobynbl.
Mporpamma MAESTRO.

14. AHanu3 BHYTPEHHEeN NPOCTPAHCTBEHHOW CTPYKTypbl GenkoBon Monekynbl. [Mouck nonocten,
kaHanos v nop. MNMporpamma MOLE.

15. bBonesHu Yenoseka, CBA3aHHbIE C HApyLUeHNeM honanHra.

16. MeToabl MONeKynsapHoM 6MOUINKN B KITMHNYECKOW NPaKTUKE.

17. TeopeTn4yeckme ocHOBbI MeToAa anekTpodopesa.

18. TeopeTundeckne oCHOBbI MeToAaA renb-punbTpauun.

19. TeopeTuyeckue 0CHOBbI MeTOAA YNbTpaueHTPUdyrMpoBaHus.

20. TeopeTuyeckme OCHOBbI CrEKTPOOTOMETPUYECKOro aHanmsa. Bo3amMoXXHOCTM cnekTpodoTomeTpa
UV-2401PC (Shimadzu, AnoHns) n nporpammHoro npunoxexHusa UVProbe ana getanbHoOro aHanusa
CNeKTparnbHbIX XapakTepucTnk 6Mo0OHLEKTOB.

21. [OuddepeHumanbHaad M npounsBogHas crnektpodoTomeTpusi. Bo3MOXHOCTM crnekTpodoToMeTpa
UV-2401PC (Shimadzu, AnoHnsa) n nporpammHoro npunoxexHumss UVProbe gns getanbHOro aHanusa
CMNeKTparbHbIX XapakTepUCTUK BMOOOBLEKTOB.

22. TeopeTnyeckme oCcHOBbI rTyOpECLIEHTHOMO aHanuaa.

23. TeopeTtunyeckue OCHOBBI mMeToaa BMOXEMUMIOMUHECLIEHLINN. NHayunpoBaHHas
XemunomuHecueHunsa. KnHeTnka xeMumnioMuHeCcLLEHLINN.

24. CsobogHble pagukanbl B buocuctemax. Mx ponb B HOpMe 1 Npu NaTosormu.

25.  AkTuBHbIE OOPMbI KUCIOpOAA.

26. [lepokcuaHoe OKUCneHne NUNnOoB.

27. Okcmp asoTa u ero bmonormyeckas porb.

28. AHTMOKCMAAHTbI, MEXAHM3M OENCTBUA.

29. ®epMeHTbl aHTUOKCUOAHTHOW CUCTEMBI, KaTanuanpyemble MU peakLmu.

30. bornesHu yenoBeka, cBA3aHHbIE C HApyLeHUeM (PYHKLMOHUPOBAHWUA aHTUOKCUOAHTHOW CUCTEMBI.
31. MogenbHbie NUNuaHbIe MeMOpaHbI.

32. [lpumMeHeHne NMNocom npu N3roToBMEHNN NlEeKapCTB.

33. MexaHu3mbl TpaHcnopTa BeLwecTs Yepes bruonornyeckme memopaHsbi.

34. Bwuabl MOHHbIX KAaHANoOB, perynaumnsa ux paboTol.

35. CsobogHopaauvkanbHble npouecchl B buomembpaHax.

36. CoBpemeHHass Mogernb MeMbpaHbl W ponb NUNUAOB B (PYHKUMOHUPOBAHUM  MeMOpaH.
MemOpaHHbIe padThl.

37. XonecTtepwH Kak KOMMOHEHT KIIETOYHbIX MeMOpaH, ero posib B pa3BuTUM NaTONOrMN.

38. Twvnbl kKNeTo4HOM rMbenn. ANoNTO3 N HEKPO3. VX ponb B pasBUTUN NaTOSOMMIA.

39. HapyweHune paboTbl MeEMOpPAHHBIX CUCTEM KaK OfHa M3 NPUYMH NaTonormi B OyHKLMOHMPOBAHUSA
KneTok (6uonoruyeckass cMepTb KNETOK MpU MMMOKCUM, UHTOKCUKALMSIX, MEXaHUYECKNX MOBPEXAEHUAX
TKaHen, OTMOPOXEHNAX N OXorax, AeNCTBUN NOHU3NPYIOLLNX U3MYyYEHUI).

40. HapyweHuss ¢YHKUMOHNPOBaHNS MeMbpaH Kak cneacteve WM3MEHeHUMst aKTMBHOCTU paboThbl
MeMbBpaHHbIX PepPMEHTOB, AeATENBbHOCTU MEMBPAaHHbBIX PeLenTopPoB NN MOHHBIX KaHAMoB.

41. Bwugbl GuonoTeHUnanoB, MexaHu3Mm ¢OopMMpoBaHMS MNOTeHUMana nokos. YpaBHeHus HepHcTa,
lonbamaHa, Tomaca, XomKKnHa-XaKkcnu.

42. TloTeHuuwan gencteus, ero ceonctea. OcobeHHOCTU NoTeHunana 4encTBusA cepaeyHon MbiLLbl.

43. Buodursmka HEpPBHOro UMnNyrbCca.

20.2.2. MNMepeyeHb BOMPOCOB K 3K3aMeHY
1. doTopeuenuus, ee MoneKkynspHole MmexaHuambl. CTpoeHue nanodek n konboyek cetyaTkm rnasa.
doToXxMMMYeCKMe npeBpalleHna pogoncuHa. MexaHmam popMrMpoBaHNS peLenTopHOro noTeHunana B
3puUTEnbLHOM peLenTope.
2. Bruodunanka crnyxa. CriyxoBble peLenTopbl, MeXaHU3M peuenumn 3ByKOBbIX konebaHui.
3. Twvnbl kNeToYHbIX peuenTtopoB. CBoKCTBa peLenTopos. JluraHa-peLenTopHoe B3auMoaencTaue.
4. MexaHn3m nepegaymn curHana B KneTky. [1epBrUYHbIE N BTOPUYHbBIE MECCEHXKEPSI.
5. MexaHnam gencteus rmapodobHbIX rOPMOHOB Ha MOJSEKYNAPHO-KNETOYHOM YpOBHEe. MexaHnsm
AenCTBMA rMapoUITbHBIX FTOPMOHOB Ha MOSEKYIAPHO-KITETOYHOM YPOBHE.



6. MexaHn3m BO3HMKHOBEHUS aBToKonebaHuin B OuonorMdyeckux cuctemax, pacnpocTpaHeHue
aBTOBOJSIH B BO30OyauMMbIX cpepax. Peakumsa BenoycoBa — XaboTWHCKOro kak Mogenb BO3HUKHOBEHMS
aBToKone6aHun.

7.  Tpobnembl XxpoHOBUONOIMK, NCNONB30BAHME MPUHLMINOB XPOHOMEANLMHBLI B pa3paboTke MeToaoB
neyeHnsa apuTMUMn cepgua u gpyrux 3aboneBaHUNn, CBSA3AHHbIX CO CMOHTAHHOM BO3GYyOUMOCTbIO
HEpPBHbIX N MbILLEYHbIX TKaHEN.

8. Marematnyeckne wmopgenn B 6uonorun. Wcnonb3oBaHve  UMGPOBbLIX  TE3HOMOTMA B
mMoaenvpoBaHuun. M3ydyeHne aBTokonebaHum ¢ NoOMOLLbIO METOO0B MaTeMaTuyecKoro MoAenMpoBaHus.
9.  ®PU3UKO-XMMUYECKNE OCHOBbI AENCTBUSA MOHU3NPYIOLLMX N3MYHEHUN.

10. [osbl vOHM3MpPYOWEro usnydYeHns. [eTekTopbl MOHU3MPYIOLWNX n3nydeHnn. [punoxeHna ans
po3nmeTpoB RadLabs 1 Monirad.

11. TeopeTudeckme npeacTaBrneHUss O MexaHuaMe Ouonormyeckoro AencTBUs WOHU3UPYIOLWNX
nanyyeHun. MonekynsipHble acnekTbl OMOMOrM4eckoro [OencCTBUS  MOHUBNPYIOWNX  U3ITYyYEHUA.
Baanmogencteune pasHbiX BUOOB MOHN3NPYIOLLETO N3NydYeHus ¢ Bruomonekynamum.

12. MexaHn3Mbl NOrNOLWEHNS AHEPTUN NOHU3VPYIOLLNX N3MYYEHUI.

13. MexaHu3am pasBUTUSA NTy4EBOIO NOPaAXKEHUSA.

14. TlposiBNeHne ny4eBOro nopaxeHnsi Ha ypoBHE KIETKN.

15. Jlyyeas 6ones3Hb YernoBeka. OnocpenoBaHHbIe U OTAANEHHble ahdekTbl 0BnyveHus.

16. Cnocob6bl ge3akTuBaunmn Bo30YKOEHHbLIX COCTOSHUMNA.

17. JlloMMHecueHuus, NpMMEHeHe NIOMUHECLLEHTHOIO aHanm3a B MeANLIMHCKON ANarHOCTUKeE.

18. ®dnyopecueHTHble METKM 1 30HAbI, UX MPUMEHEHNE B MeauLMHE.

19. doTobuonornyeckne NpoLecchl U X CTagmu.

20. doToxmmudeckmne npespalleHnst buononmmepos n GrnomembpaH.

21. OcHoBHble HanpaBneHus poToMeauLMHbI.

22. doToTepanus.

23. MexaHu3mbl TepaneBTnyeckoro aenctema Y®-ceeta. Mictopus npumeHeHnsa Y D-06nyveHns Kposu.
MeToabl Y®-061y4yeHns KpoBMu.

24. doToaMHammyeckas Tepanus. doTONPOTEKTOPSI, MeXaHU3Mmbl nx AEeNCTBMS.
doToceHCMbUnM3aTopbl, MexaHu3Mbl UX AencTBus. DPOTONPOTEKTOPbl U (POTOCEHCUBUNIM3aTophI,
ncnonb3yemMble Npy MetToaax PoToNneveHus.

25.  OxkucnutenbHbI CTpecc npu ¢potoTepanuu.

26. TloHATMe 06 wWHAOYUMPOBaAHHOM Wu3nyyYeHun. Jlasepbl. Bugbl nasepoB, 0COGEHHOCTM KX
Ounonornyeckoro oencTens

27. JlasepHoe 0b6nyyeHne, OCHOBHbIE NapaMeTpbl.

28. T[MpumeHeHune nasepHoro obnyyvyeHns B MeguumHe.

29. T[puHUMN gencTBnA reniMm-HeOHOBOIO Nnasepa, ero NPUMMeEHeHne B MeguumHe.

30. [JlasepHas Tepanus, MexaHu3Mbl nevyebHoro addekTa.

31. BnusiHne HU3KOMHTEHCMBHOIO Na3epHOro N3nyyYyeHns Ha MeMbpaHb! KIeTOK KPOBMW.

32. ®oToMHAYUUPOBAHHbIA anonTo3 U HEKPO3 NENKOLMTOB.

OnucaHue TeXHONOrMM NpoBeAeHUs
MpomexXyToyHas aTTecTauusi NpoBOAMTCA B COOTBETCTBUM C [lONOXKEHMEM O NPOMEXYTOYHON
aTTecTauum obyyaroLmxcs no nporpammam BbicLLero o6pasoBaHus.
KOHTpONnbHO-U3MepuTENbHblE MaTepuarnbl MNPOMEXYTOYHOW aTTecTauun BKkoyawT B cebs
TeopeTuyeckne BOMPOCHI, MO3BONSOLME OLEHUTb YPOBEHb MONYYEHHbIX 3HAHW, W MpakTU4Yeckoe
3aJaHve (Ans sKk3aMeHa), No3BONALLEE OLEHUTb CTENEHb CHOPMUPOBAHHOCTN YMEHWIA U HaBbIKOB.

I'IpM oueHmBaHNN NCNOJIb3YHTCA Ka4eCTBEHHAA U KONMM4YeCTBEHHAA LWKallbl OLEHOK.



Mpumepbl KOHTPONBHO-U3MEPUTENbHbLIX MaTepuanoB ANA NPOMEXYTOUYHbIX aTTecTauum no
aucumnnuHe 561.0.35 O6wasn n meguumHckaa 6uodursmka
YTBEPXOAKO
3aBegyrowmn kadegpon
61odmnsmnku n GrotTexHonormm

B.I". ApTioxoB
. .2021r.
CneuuanbHOCTb 30.05.01 MeduuyuHckasi buoxumusi
OucuunnuHa 51.0.35 Obwas u meduuuHckas buoghusuka
Kypc 4
dopma obyueHus O4YHasi
Bua koHTpons 3auyem
Bug atTectauuu rPOMEXYMOYHast

KoHTponbHo-u3MepuTenbHbln matepman Ne 1

1. MyaseneBckoe Te4YeHWe XMAOKOCTU B TpyOKe, uncno PenHonbaca, TypOYyneHTHOCTb NpU TeYeHUn B
TpyOke.
2. ®epMeHTbl aHTMOKCUOAHTHON CUCTEMBI, KaTanManpyemMble MU peakLmu.

Mpenogaeartensb 0O.B. bawapuHa
YTBEPXXOAIO
3aBegyrowun kadenpon
61MoM3MKM N BUOTEXHOOTM
B.I. ApTioxoB
. .2021r.
CneumanbHocTb 30.05.01 MeduyuHckas buoxumusi
Oucuunnuna 51.0.35 Obuwas u meduyuHckas buoghusuka
Kypc 5
dopma oby4eHus O4YHasi
Bug koHTpons 9K3aMeH
Bug atrectauuu MPOMeXXymoYHasi

KOHTPOSbHO-N3MepuTenbHbIi Matepunan Ne 2

1. MexaHn3m chopMMpPOBaHMs peLENTOPHOro NoTEHUMana B 3puTefibHOM peLenTope.

2. OkncnuTenbHbIN CcTpecc npu hoToTEpanuu.

3. ®epmeHT K'/Na*-ATdasa B nnasmatnyeckon membpaHe 3puTpoLMTa COBEPLUN LLECTb LIMKNOB. Kakoe
KONMMYECTBO MOHOB HATPUSA N Kanusi Npu 3TOM ObINO aKTMBHO TpPaHCMOPTMPOBaHO? CKOMbKO 3HEpPruu
ObINO MpM 3TOM M3pacxogoBaHO, eciv rMaponu3 ogHoro mons AT® conpoBoXxgaeTcsi 0CBOOOXAEHNEM
33,6 kx? SddhekTUBHOCTb NpoLecca aHepreTuyeckoro conpsikeHns ycnosHo cuntatb 100 %.

lNpenopaBaTtenb M.I. XonsiBka

TpeboBaHMA K BbINOSTHEHUIO 3a4aHUN (MNU WKanbl U KPUTEpUnN oLueHMBaHNA):

1) nonHoTa w”n 06GOCHOBAHHOCTbL OTBETA; 2) YMEHMEe MNoNib30BaTbCs TEPMUHOIIOTMEN,
dhopmynMpoBkamMu, NOMOXEHUSMU U nNpuMmepamn; 3) cTeneHb CaMOCTOATENIbHOCTU MPU BbIMOSTHEHUN
KOHTpOnbHOW paboTbl, 4) cnOCOOHOCTb POpPMYNMPOBaThL 3aKIOYEHME U BbIBOADI.

LLikana oueHnBaHus:

OueHka "3auyTeHO" BbICTaBnsieTcs oOOy4yaloweMycsi, €cnM OH [OEeMOHCTpUpyeT 3HaHue
TEOPETUYECKMX OCHOB MeauuMHCKOW 6unodmankmn, cnocobeH CcamMoCTOATENbHO WM C  MOMOLLBbIO
npenogasaTtens pelaTtb NpakTnyeckne 3agaudu.



OueHka "He 3auTeHO" BbicTaBndeTcd obyyaroemycs, ecnm OH OEMOHCTPUPYET OTPbIBOYHbBIE,
parmMeHTapHble 3HaHMA B obnactm MeguumHcKoM ©Oumodmankn, ponyckaeT rpybble ownbkn,
OEeMOHCTPUpPYEeT OTCYTCTBUE YMEHUIM N HABLIKOB PELLEHUS NPaKTUYeCcKnx 3agad.

OueHka "oTnn4YHO" BbICTABNSAETCS, €CnNn 00yYaloWUNCss AEMOHCTPUPYET 3HAHNE TEOPETUYECKMX
OCHOB MeAMWLMHCKON BUOU3MKN, yMEHNE OOBSACHATL TEOPETUYECKME NOCTPOEHMUS, MPUMEHATDL 3HAHWUA U
HaBblkK B 0611aCTN MeaMUMHCKON BUobn3nKn ansa pelleHnst npodeccnoHasnbHbIX 3agau.

OueHka "xopowo" BbICTaBNAeTcs, ecnu obydarowmnca agonyckaeT Herpyoble ownbku wnm
HETOYHOCTU MNpo oTBeTe Ha Bonpocbl KVMMa, HO gaeT npaBurbHble OTBETbl HAa LOMOMHUTENbHLIE
BOMpoCbl. HegoctatoyHO NpoOOAEeMOHCTPUPOBAHO 3HAHME WU codepKaTcs OTAenbHble npobernbl BO
BNageHUM TEOPETUYECKUM M NPAKTUYECKUM MaTepuarnom.

OueHka "yooBneTBopuUTENbHO" BbICTABMASETCSA, €cnv 00y4valoWwmnincs 4eMOHCTPUpyeT YacTUYHbIe
3HaHua B obrnactm MeguuuHckon 6uMomsnKM, MNU MMEeT HECUCTEMHOE YMEHWME MNoNb30BaTbCH
nabopaTopHbIMM MeToA4aMuM ANA pPeLeHns NpodeCcCcMoHanbHbIX 3a4aq.

OueHka "HeygoBneTBOPUTENbHO" BbICTABAAETCHA, ecnu  obyyalowmncs  OeMOHCTpupyeT
OTPbIBOYHbIE, (bparMeHTapHble 3HaHWdA, gornyckaeT rpybble ownbkn, OEMOHCTPUPYET OTCYTCTBUE
YMEHUN TMPUMEHATb 3HaHMA M HaBblkM B 06MacTM MeguuMHCKOM Buousmkn  ans  peleHus
npodeccmoHarbHbIX 3aaau.

I'Iepequb 3apaHuun oans npoBepKu C(IbOpMVIpOBaHHOCTVI KOMnNeTeHUNn:
®0C

1) TecToBblE 3aaaHMs: ( WIT.)

Bce 6enku nornowiatoT kBaHTbl CBETA
a) B Y®-06nactu cnekTpa

6) BugmMmon obnacTtu cnektpa

B) B AnanasoHe anvH BoriH 300-500 Hm
r) B guanasoHe gnvH BonH 400-700 Hm

XKunakocTtu, BA3KOCTb KOTOPbIX HE 3aBUCUT OT peXMMa UX TeYeHUs1, Ha3blBaloTCS
a) HEHbIOTOHOBCKUMM

©) HEHOTOHOBCKMMU

B) ngeanbHbIMU

r) BA3KOCTb BCEX XXMAKOCTEN 3aBUCUT OT peXxmnma nx Te4eHns

2) cMTyaLUWOHHbIE 3a4aHnNs C pa3BEPHYTbIM OTBETOM CIOXHbIE:

Bo ckomnbko pa3 rugpaBnuyeckoe COMPOTUBIIEHWE Y4yacTka aopTbl MEHbLUe, YeM TMgpaBfiMyeckoe
COMNpOTUBIEHNE OOUHOYHOrO Kanunnapa? Paguyc aopTbl ry = 5 MM, Kanunnapa ren = 4 MkM. [1nvHa y4dacTtkos
aopThbl U Kanunnsipa O4MHaKoOBbI.

PeLleHue:

W=(8nl)/xr?,

roe W - rmgpaBnvyeckoe CONpPOTUBIEHUE; N - BA3KOCTb XXMAKOCTH, | - AnmMHa cocyaa, r - paguyc cocyaa.
BA3KoCTb XMOKOCTM U AfMHA COCYA0B OOVMHAKOBbLI, MO3TOMY OTHOLUEHWE rMOpaBUYECKUX COMPOTUBIIEHUI
Kanunnspa n aopTbl OyaeT paBHO 06paTHOMY OTHOLLEHMIO X PaguyCcoB B YETBEPTOW CTEMNEHN:

W an/Wa= ((8nl)/nr4,<ar.) / ((8nl)/nr4a)= ol r*an=5%/ (4><10'3)4 = 2,44x10% pas.

3) cuTyaumnoHHbIe C pa3BEePHYTbIM OTBETOM NPOCTbIE

Kakoln TpaHCnopT MOHOB co3gaeT MeMOpaHHY pa3HOCTb MOTEHLUMANIOB: NACCUBHBIN MU akTUBHBbIN? OTBET
nosiCHUTE.

OtBeT: AKTUBHbIN. Pa3HOCTb SMEKTPUYECKNX NMOTEHLMANOB MEXOY HAPY>KHOW M BHYTPEHHEN MOBEPXHOCTAMM
Buonornyeckon membpaHbl 00ycrnoBrneHa HEOAUHAKOBOW KOHLIEHTpaLMeE NOHOB, rNaBHbIM 06pa3oM, HaTpus,
Kanus n xrnopa. [laccuBHbIA TpaHCNOPT WMOHOB MAET MO rpagueHTy KOHLUEeHTpauuu u cnocobcecTByeT ee
BblpaBHUBaHWIO MO 06e CTOpPOHbI MemMOpaHbl. B OTCyTCTBME pasHuubl Mexay KOnnM4ecTtBOM 3apsidoB C
HaPY>XHOW N BHYTPEHHEW CTOPOHbI MEMOpaHblI Pa3HOCTN MOTEHLUMANOB HE BO3HMKAET. AKTUBHBIA TPAHCMNOPT
HanpaBneH NPOTMB rpagueHTa KOHLUEHTpauum 1 NpUBOAUT K TOMY, YTO COAEP’KaHNE MOHOB HaTpUS, Kanusa u
Xfiopa C HapyXHOW W BHYTPEHHEWN CTOPOH MeMOpaHbl CTAaHOBUTCS HEOOWHAKOBbIM, W BCMeACTBME 3TOW
pasHuLbl B HA MeMbpaHe hopmumpyeTcs noTeHuman (noTeHuman nokos).

4) 3apaHus, TpebytoLLero KOpoTKOro oTeeTa

0033 - 3TO SHEPrUsi MOHU3MPYIOLLErO U3NyYeHus, NOrnoLweHHas B eAuHMLEe Maccbl obrydaemMoro
BellecTBa, namepsieTcs B pesix.
OTBeT: nornowieHHasa gosa






