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

«BOPOHEXXCKWIA FOCYAAPCTBEHHbIIZ YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXAAIO

3asepytoLmii kadpegpoi
6UOhU3UKU U BUOMEXHO/102UU

_B.I'. Abmtoxos
%7 23.06.2021 .

PABOYASA MPOrPAMMA YYEBHOW ANCUUNNHbBI
B1.0.35 O6Lwasa n meguuuHcKkasa 6uocusmka

1. Kog n HaumeHoBaHue cneynanbHocTu: 30.05.02 MeanumHckas brnodusnka
2. Cneyunanunsauyuns: MegmunHckas modmsmka

3. KBanudukaymsa BbinyCKHUKA: Bpay-61odmsmnk

4. dopma o6yueHUA: ovHas

5. Kachegpa, oTBeualowan 3a peanvsayuio gucumnnamnHbl: kaegpa 6mounsnkm n
6MoTEXHOI0MNN

6. CoctaBuTENIU NpOrpamMmbl:

ApTioxoB Banepwuii Npuropbesny, OKTOP 6GUONOrMYECKUX HayK, npogieccop;
BawapuHa Onbra BnagMmnpoBHa, kKaHanaaT 61uosiorMyecknx Hayk, OUEHT;
Xonsska MapvHa 'eHHaabeBHa, AOKTOP GUONOTMYECKUX HayK, AOLEHT;
Kanaesa EneHa AHaTtonbeBHa, kKaHauAaT 6GMONOrMYEeCcKUX Hayk, OOUEHT

7. PekomeHAOBaHa: Hay4HO-MeTOANYECKMM COBETOM MeMKO-61OoNornyeckoro dpakynbrera,
npotokon ot 23.06.2021, Ne 5

8. YueOHbIih rog: 2023/24, 2024/25 CemecTp(bl): 7, 8,9



9. Llenu n 3agaum y4ue6HOW ANCLUUN/IUHDI

Lensmu ocsoeHus y4ebHoU oucyun/iuHbl AB/ISIOMCS:

— OB/lafileHne TeopeTNYECKOMN KOHLUENTyaslbHOM 6a30i AUCUUNIINHBI;

— OCBOEHMEe OCHOBHbIX TEOPETUUYECKNX MOSTOXEHUI BMOGIN3NKN KaK CaMOCTOATE IbHO
HayKu;

— NpUobpeTeHne 3HaHu 0 PU3NKO-XUMNYECKMX MpoLeccax U MexaHnsmax, Kotopble
Nexart B OCHOBE XM3HeaeATe/IbHOCTU 61MOI0rM4ecknx 06 bEKTOB;

— OB/lafleHne NpakTU4ecKUMn HaBblkaMy MPOBEAEHUA MeANLMHCKMX NccneaoBaHuii ¢
npUMeHeHNEM MeTOA0B 6MOGIN3NKMN.

3adayu y4yebHoUl oucyun/iuHbI:

— cthopmumpoBaTb 3HaHWE M NOHUMaHNe 6UOPN3NYECKMX SAB/TIEHNIA U NPOLLECCOB;

— HayynTbCA BbISABNATb €4AWHCTBO B MHOroo6pasum OMOSIOrMYecKUX SBJIEHUIA MyTEM
PackpbITUS  O6LUMX MOJIEKY/IAPHBLIX MeXaHW3MOB B3aUMOENCTBUM, Jiexalmx B OCHOBE
61ONOrMYEeCcKMX NPOLLeCCoB;

— cdopmupoBatb MpPefcTaB/ieHUss O  PErysiaTOpHbIX  MexaHusmax obecneyeHus
romeocrtasa XMBbIX CUCTEM, O MNPUMEHUMOCTU 3aKOHOB TEepPMOAMHAMWKM K OUOMOrMYeCcKUM
cuctemam; 06 0OCOBEHHOCTAX KUHETUKM BMOMOrMYecknx npoLeccoB; 0 MexaHusmax TpaHcnopTa
BELLECTB B XWUBbIX OpraHM3Max; 0 mexaHm3mMmax reHepaumm 61onoTeHunasnios;

— MONYYNTb MPaKTUYECKNE HaBbikW PaboTbl, OCBOUTbL OBMOM3MYECKME METOAbI aHaIN3a;
chopMmmpoBaTb  CMOCOOHOCTbL  pelwlaTb  OnNpefesieHHble  UccrefoBaTtesibCckue  3ajaqu,
yCTaHaBNMBaTb NMPUYNHHO-CNEeACTBEHHbIE CBA3M B (PYHKLMOHNPOBAHUN BUOOOHEKTOB;

— copmupoBatb  yMEHME  MNpoBOAUTb  KAYeCTBEHHbIM W KOJIMYECTBEHHbIN
hoTomeTpuyecknin u payopruMmeTpruyeckuin aHasIm3bl; PErMCTPUPOBaTbL XEMUTIOMUHECLLEHLMIO,
onpefenATb napaMeTpbl OGMOCUCTEMbI MO KUHETUYECKMM KPUBbIM  XEMWTHOMUHECLUEHUUN;
CTPOUTb JIMHENHbIE W Hes/IMHeNHble MaTemMartuyeckme MOoAeNnn, HaxoAuTb pelueHus Ans
NIMHEVHbIX MOAeNe aHa/IMTUYECKUM U YUCNEHHbIM MeTohamu, Bepuduumposatb napaMmeTpsl
Mogenein No sKCcnepuMmeHTasibHbIM AaHHbIM UK NO pe3ysibTataM KIMHUYECKOro uccnenoBaHns
C NPUMEHEHMEM LNPPOBbLIX TEXHOJIOTNA;

— NOYYNTb HaBbIKWU UHTEPNpeTaLun pesyibTaToB /1abopaTopHbIX NCCNef0BaHuUi;

— chopmupoBatb YMEHUS W HaBblKM MNPUMEHEHUSA MOJIyYEHHbIX TEeOpPeTUYeCcKUx W
NpakTUYecKnx 3HaHUn B MeAULMHCKOWN 1 Hay4YHO-UCCe0BaTes/IbCKOW AeATeNbHOCTHY,;

— cthopmupoBaTtb ymeHue popmynMpoBaTb M MjaHvMpoBaTh 3ajadn uccrefoBaHuii B
6uodmsrke, BOCNPON3BOANTL COBPEMEHHbIE METO/bI UCCefoBaHNA 1 pa3pabarbiBaTb HOBble
MeToAMYeckne noaxodbl ON1A pelleHns 3ajady  MeOmuKo-6MOosIorMyecknx uccnefoBaHuii
MCNOb30BaHNEM LMPPOBbLIX TEXHOMOTUNA.

10. MecTo yueOHOIi gucuunanHbl B CTpykType OOM:

YuebHaa gucumnnunHa «Obwas n megmunHckaa émousnka» 0THOCUTCA K 06A3aTesIbHbIM
ancumnanHam 6a3oBoit Yyactu bnoka 1 «AucuunivHbsl (Mogynn)».

TpeboBaHMA K BXOAHLIM 3HaHWUSM, YMEHUAM W HaBblkaM: YMEHME pellaTb CTaHAapTHbIe
3afaun  npoheccuoHanibHOM  OeATeNIbHOCTM € UCNOJIb30BaHMEM  MHOPMaLUMOHHbIX,
ouénmorpadpuyeckmx  pPecypcoB,  MeauKo-OMON0rMYeckon  TEPMUHOMOTUKM,  LMJIPOBLIX
TEXHO/IOTMA N YYETOM OCHOBHbIX TpeboBaHuUi WH(OPMaLUMOHHON 6e30MacHOCTU; YMEHUe
MNCNOMb30BaTb OCHOBHbIE (PU3MKO-XMMUYECKME, MATEMATUYECKME U NHbIE ECTECTBEHHOHAYYHbIE
MOHATUA N MEeTOAbl NPU peLleHnn NPpoddecCnoHasibHbIX 3a4a4y; YyMeHne oueHnBaTb pesybTaThbl
nabopaTopHbIX, UHCTPYMEHTa/IbHbIX, NaTON0r0-aHaTOMUYECKUX U UHbIX UCCNefoBaHnii B LEenax
pacno3HaBaHUsA COCTOSHUSA UMW YCTAHOB/IEHMA ddakTa Ha/Inunsa Uan oTCYTCTBUSA 3a60/1eBaHNS.

11. TIlnaHupyemble pe3ysibTaTbl OOyUeHHs] MO [JUCLMIUIAHE/MOAYMIO (3HAHHS, YMeHWs, HaBBIKH), COOTHECEHHbIe C
TIAHUPYEMBIMH pe3yJibTaTaMH OCBOeHUs1 00pa30BaTeIbHOM MPOrpaMMbl (KOMIIETEHIIUSIMA) U UHIWKAaTOPaMH WX JOCTH)KEHUS:



Kopg, HassaHune Koga(b) NupukaTop(bl) MnaHupyemble pesynbTatbl 06yveHns

KOMMEeTEHLMN
OrK | CnocobeH OrK- MpumeHseT 3HaTb: (PyHAaMeHTa/lbHble OCHOBbI 06Leid W
1 1CNosib30BaTh U 11 dyHaameHTaslbHble | MeAWUUHCKOW  6uochusmkn;  TeopeTuyeckne
NMPUMEHSATb N NpuKNagHble OCHOBB! MEeTO40B 61ogn3nUecKmx
pyHOAMEHTa/IbHbIE MeANLUHCKME nccnepoBaHnii;
1 NpUKIagHble 3HaHWA ans
MeanLUMHCKNe, NMOCTaHOBKN U yMeTb: CTaBWTb U pewwaTb NpodeccroHasibHble
€CTeCTBEHHOHAYYHbI peLueHus 3ajaun B o06nactu oblleii 1M MeauUMHCKONR
€ 3HaHua ans npodeccnoHasibHbIX | 6UOIN3NKY;
NMOCTaHOBKM 1 3agau
peLleHus B/afeTb: NPakTUYeCKMMU HaBbIkamMm
CTaHAapTHbIX U 61odh3nYeCKMX NccnefoBaHuii;
WNHHOBALMOHHbIX OrK- Wcnonbsyet 3HaTb TEOPETUYECKME N METOANYECKNE OCHOBBI
3agad 1.2 OCHOBHble 61ohmn3nku.
npodeccnoHasbLHoIA eCTeCTBEHHOHay4HbI
[eATenbHOCTM € MOHATUA 1 MeToAbl | yMeTb NPOBOAMTL Brodmanyeckoe
uccnefoBaHuii npu nccnegosaHve.
peLueHnm
NPOgIECCUOHATbHBIX | BNageTb HaBblKaMy NPUMEHEHNS TEOPETUYECKNX
3agad 3HaHW NPV PELLEHNN NPaKTUYECKMX
npodeccnoHasibHbIX 3a4a4
OriK WHTepnpeTtupyet 3HaTb TEPMUHOOINIO BUOIN3NKM, 3aKOHbI
1.3 pe3ynbTarhbl 6rodnsnku,
€CTeCTBEHHOHAYYHbI
X UccnepoBaHuli YMeTb 1CMNO0J/Ib30BaTh MHNOPMALMOHHbIE,
npu peLueHnm 6ubnvorpacpuueckme pecypcol g pelleHns
npocpeccnoHanbHbIX | cTaHAapTHLIX 3a4a4 B 061acT 6uodusnku.
3agau

B/1afeTb HaBblkaMun UCMO/Ib30BaHNs B CBOEN
pa6oTe nHopMaLMOHHO-aHa/IUTUYECKUX
CUCTEMbI 1 MHGDOPMALMOHHO-
TENEKOMMYHMWKALMOHHOM CETU «MHTEPHET»

12. O6bem AMCUMNNNHBI B 3a4eTHbIX eguHulax/yac. — 10 3E / 360 u.
dopma NpomMexyTouHou arrectaymm: 3adeT (7 cem), 3a4eT C oueHKon (8 cem); ak3ameH (9
cem)

13. Tpyj0eMKOCTb TI0 BUJjaM yueOHOM paboThl

. Bcero 7 cemecTp 8 cemecTp 9 cemecTp
Bupg yuebHol paboThl 4. 4., B chopme u. 4., B hopme 4. 4., B hopme
nrn??? nln nn
AyOuTOpPHbIE 3aHATUSA 160 48 64 48
NeKumm 64 16 32 16
B TOM npakTuyeckme — — — —
ancne: naboparopHble 96 32 32 32
rpynnosble 56 24 16 16
KOHCynbTaumm
CamocTosTenbHasa paborta 108 36 28 44
B TOM uucrie: Kypcosas paboTa - - - -
(NPOEKT)
dopma NPOMEXYTOYHO aTTecTauun 36 - - 36
(3Kk3ameH — 36 4yac.)
WToro: 360 | 108 108 144
13.1. CoaepxaHue ANCLUNANHDbI
Ne HanmeHoBaHne Peanusauusa pasgena gncumn/iviHel ¢
n/ pasgena CopepxaHue pasgena guCUnnIvHbl NOMOLLBIO OHNaliH-Kypca, AYMK *
n ANCUMNANHBI




1. lekuum

=

Mpeamer

n

3agaun obwen wn

MeAWLMHCKOW
6rodmsnku.
Mpo6nemsbl
COBPEMEHHOM
MeANLIMHCKOIA
61Modn3nKN.

MpeagmeT 1 3agaunm  obwein u
MeanUUHCKOW  6rodpmsnkn. Mpobnaemsbl
COBPEMEHHOIA MeANLUHCKOW
61ohn3NKK, NepCcnekTnBLl ee pa3BuTUA

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

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

FemogmHamuka

Obwwe BONPOCHI MEXaHWKM "
reMoAVHaMUKN: MOHATME  NOJIOXKEHUS,
CKOpOCTH, YCKOpEeHMs. 3aKoHbI
OBWKEHUA  Xuakmx — Ten.  OCHOBbI
MEXaHWKN  XWAKOCTEN:  HanpshkeHue,
rmgpocraTnyeckoe aasfieHune, BA3KOCTb.
Buabl  BA3KOCTU. HbLIOTOHOBCKME U
HEHbLIOTOHOBCKME XWOKOCTU. Teopema
BepHynnu. [BwxeHue KMAKOCTM B
TpyOGKax. MyaseneBckoe TeyeHue
XWIKOCTW B TpyOKe, uncno PeiHonbaca,
TYpOYy/IEHTHOCTb MPU TeYeHun B TpyoKe.
TeyeHVe >XUOKOCTM B CyxalLlelics,
W30rHYTO TpybKe, o06TekaHue Ten.
remMoguHaMmyeckme OCHOBBbI
KpoBoobpaLLeHus. NnHeliHasn n
o6beMHas CKOPOCTb KPOBOTOKA.
MeToab! n3mepeHns CKOpPOCTH
OBWKEHMA KpOBW. [pagneHT CKopoCTu
TEYEHUS] KPOBWU.

QYMK «MeamumHckas 6nodmanka,

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

QYMK "Buopmanka"
https://fedu.vsu.ru/course/view.php?
id=9694

MonekynsapHas
6uodmnsnka
MeAnLUUHE.

B

Buodmsnka 6Genka U HYKNEUMHOBbIX
kncnot. basa pgaHHbIX Protein Data
Bank, nnatcopmbl NCBI, EMBL.
JnHamnyeckoe nosefeHve 6eKOBbIX
monekyn. [MOoABMXHOCTb U HKECTKOCTb
CTPYKTYpbI 6eska. MoABWXHOCTb
6enKoBoOli  KoHchopMaumMm U PYHKUMK
6enkoB. O6WMe npeactaBneHns o
CTPYKTYype ¥ MexaHu3me [elicTBuA
hepMeHTOB. donauHr 6eKoB.
WanepoHsl 1 cdongasbl. BbonesHu
yesioBekKa, CBfA3aHHble C HapylleHuem
donguHra. [Jenartypauns 6eskoB.
MoHATME O pacnna.neHHol rnobyne.
dakTopsl, BbI3blBatoLLME
JeHaTypaLmoHHble N3MEeHeHNs
6€e/1KOBbIX MOJIEKY . MeTozbl
nccnefosaHva geHatypauny 6enkos, Ux
aHanms. MoHATMe o] nporeome.
MpoTteomuka, ee 3agadn. CTpyKTypHas v
hyHKUMOHauIbHasA npoTeoMuka. MeTogbl
N VHCTPYMEHTblI AN UCCefoBaHusA U
Mo4eNMpoBaHus NPOCTPaHCTBEHHOI
CTPYKTYpbI 6enka. MeToabl
MOEKYNSIPHON 61odn3nku
(anekTpodghopes, Xpomarorpadgus,
LeHTpudyrmpoBaHue,
cnekTpopoToMeTpuUs, MOMUHECLEHTHBI
aHann3, Macc-CrnekTpockonus u ap.) B
KIMHWYeCKoW  npaktuke.  CTpykTypa
HYK/TeHOBbIX KMUCNOT. Cwnbl
crabunusaunm CTPYKTYpbI
610NoIMMEpPOB. Ponb BOAbI B
hOpPMUPOBaHUN CTPYKTYPbI BUOMOSIEKY

QYMK «MepgmumHckasa 6uogmanka,

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

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

Ceob6oaHble

CBo60oaHble pagukasbl B BuocuctemMax.

QYMK «MeauumHckas brodumsmnka»,
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pagukanbl B | IX ponb B HOpMe M npu natonoruu. | https://edu.vsu.ru/course/view.php?

éuocucTemax. AKTUBHbIE hopMbl kucnopoga. | id=6715
AHTVOKCUAAHTbI, MepokcugHoe  OKUCNEeHVEe  NMNULOB.
MexaHu3m Okcup asota u ero 6uonornyeckasa | AYMK "Buodmsnka”
AelicTeus. ponb. AHTUOKCUAAHTbI, MexaHu3Mm | https://edu.vsu.ru/course/view.php?
OeNCTBUSA. BonesHu yesnoseka, | id=9694
CBSI3aHHbIE c HapyLleHnem
(PYHKLUMOHNPOBAHNSA  aHTMOKCUAAHTHOW | MeauumHckass OGuModinsnka: MONEKYNbl U
CUCTEMBI. 60ne3Hn
https://openedu.ru/course/msu/MEDBIO/
Buodhmamka MogenbHble  nunugHble  MembpaHbl. | AYMK «MeguumnHckasa 6nodmnanka,
MembpaH MpuMeHeHne nmnocom npu | https://edu.vsu.ru/course/view.php?
N3roTOBMIEHUN flekapcTB. MexaHusmsbl | id=6715
TpaHcnopTa BeLecTB yepes
6uonoruyeckue MeMO6paHbl. Bugbl | 3YMK "Buodmsumka”
MOHHbIX  KaHauioB, perynauma  ux | https://edu.vsu.ru/course/view.php?
paboThbl. CsobogHopaavkanbHble | id=9694
npouecchl B 6ruomembpaHax.
MepokcmgHoe  OKWC/IEHME  MNUAOB
Memb6paH. CoBpemMeHHas mMogesnb
MembpaHbl M poAb  AMNUEOB B
PYHKLNOHNPOBAHUN MeMb6paH.

MembpaHHble padTbl. X0/NeCcTepuH Kak
KOMMOHEHT K/NEeTOYHbIX MeMbpaH, ero
po/fib B pasBUTUX NaTooOrMiA.  Tunbl
KNIETOYHOIN rméenn. AnNonTo3 M HEKPOS.
Nx ponb B pasBuTMMA  NaATOMOMMIA.
HapyweHne  paboTbl  MeMbpaHHbIX
CMCTEM KaK OAHa M3 MPUYMH NaTosiorni
B (PYHKLMOHNPOBaHUS K/IETOK
(buonornyeckass cMepTb KIETOK Npu
TMMNOKCUK, NHTOKCUKaLWSIX,
MEXaHNYECKMX MNOBPEXAEHMAX TKaHEMN,
OTMOPOXEHUSAX U oXorax, AeicTeun
NOHN3NPYIOLLMX N3Ny4YeHnin).
HapyweHuns hyHKLMOHMpPOBaHUSA
MemMbpaH Kak CNeAcTBME W3MEHEHWS
aKTMBHOCTM  paboTbl  MEeMOPaHHbIX
pEPMEHTOB, [esaTenbHOCTH
MeMOPaHHbIX PELENTOPOB WM WUOHHbIX
KaHanoB.Ponb MeMOpaHHbIX CTPYKTYp
npu 3abo0/1eBaHNSAX HEPBHON CUCTEMBI,
npM  passuTUM  aTepocknepo3a U
MLLIEMNYECKON 6oNe3Hn cepaua.

Brvoanektpuyeckn | Bugpl  6umonoTeHumasioB, MexaHusm | QYMK «MepguumHckasa 6rogmamnka,

€ noTeHumasbi. hopmupoBaHMa  noTeHumana nokos. | https://edu.vsu.ru/course/view.php?
Buodhmamka YpaBHeHusi  HepHcTa, FonbamaHa, | id=6715
KNeTOYHOIA Tomaca, XogxknHa-Xakcnu. NMorteHuyman
NoABWMXHOCTU U OeNcTBuA, ero csoicTBa. buodmsmka | IYMK "Bruocmamnka”
MbILLEYHOr O HEepBHOrO umnynbca.MexaHusm | https://edu.vsu.ru/course/view.php?
cokpalleHus BO3HMKHOBEHMSA  aBTokone6aHuini B | id=9694
61010rNYECKNX cuctemax, | MeguumHeckaa 6uodmanka: MOeKybl U
pacnpocTpaHeHue aBTOBOJHH B | 6onesHn
BO36YUMbIX cpepax. Mpo6newmsbl | https://openedu.ru/course/msu/MEDBIO/
XPOHO6MoornK, 1CMNosib30BaHne
NPVHUMMNOB XPOHOMEANLMHBI B

paspaboTke METOL0B SIEUEHUS apUTMUT
cepaua n  gpyrux  3aboneBaHui,

CBSI3aHHbIX co CMOHTaHHO
BO36YAMMOCTbIO HEPBHbIX U MbILLEYHbIX
TKaHe.
1. | bruodmsnka Tvinbl KNTeTOYHbIX peuentopoB. | AYMK «MeanumHckas 6uocumsmka,
peuenuumn MexaHn3M nepefaun curHana B kneTky. | https://edu.vsu.ru/course/view.php?

JluraHa-peuenTopHoe B3aumogeicTteume. | id=6715
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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
https://edu.vsu.ru/course/view.php?id=6715
https://edu.vsu.ru/course/view.php?id=6715

MepBnYHbIE " BTOPWUYHbIE
MecceHmKepbl. MexaHu3m  AeiicTBust
rTOPMOHOB. Brodimsmka cnyxa.
CnyxoBble peLenTopbl, MexaHn3m
peuenuun 3BYKOBbIX KonebaHuii.
doTopeuenuusi, ee  MOJIEKYNSIPHblE
MexaHusMbl. CTpoeHWe nanoyek U
Koniboyek. doTOXMUYeckme
npeBpaLleHns pooNcuHa.

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

PagnaunoHHas
6rodmsmka

®U3NKO-XMMUYECKNE OCHOBbI [eNCTBUSA
NOHWN3NPYIOLLMX N3/TyYEeHNIA.
MonekynsipHble acrnekTbl
6ronormyeckoro Jencteus
VNOHU3MPYIOLLMX N3ydeHnii. MexaHn3mbl
MOr/IOWEHNSA  3HEPTUN  MOHU3NPYHOLLMX
nsnydeHunii. [JosumeTpusa. Bugpl [03.
B3aumopeiictene pasHbIX BMOB
NOHU3MPYIOLLLEro N31ydYeHns c
6riomonekynamu. MexaHu3m pasBUTUSA
nyyeBoro  nopaxexus. [posBneHve
Jly4eBOro NopaxkeHns Ha YpoBHE KeTKM.
TeopeTuyeckme  npefcrasfieHUss 0
MexaHu3mMe O6MOoMorMYeckoro AencTens
NOHU3NPYIOLWNX  U3Ny4YeHuit. Jlyuesas
60/1e3Hb YenoBeka. OnocpefoBaHHbIE U
oTAaNIeHHble 3 eKTbl 061yHeHNS.

QYMK «MepamumHckasa 6nodmanka,

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

QYMK "Buocpmanka"
https://fedu.vsu.ru/course/view.php?
id=9694

KBaHTOBas
6uodmsmka.
doTobuonorus
hoTOomMeMLMHA

n

KsaHTOBas 6rodumsmka.
SHepreTvyeckMe  YpoOBHW  MOJIEKY.
B3aumopeiicTBne KBaHTOB CBeTa C
Mosfiekynamu.  YCfnoBus  NOrNOLEHUs
KBaHTa CBeTa. OJIEKTPOHHbIE Mepexoabl
npw NOr/I0LWEHNN cBeTa B
6uomonekynax. KayecTBeHHble "
KO/INYECTBEHHbIE nokasarenu
nornoweHns  ceeta.  CnekTpaibHble
CBOWCTBA  HEKOTOPbIX  GMOMOAEKY.
JlloMunHecueHunsa.  ®nayopecueHums U
dhocopecueHUms. MpumeHeHne
JNIIOMWHECLIEHTHOrO aHasiM3a B 6uonorum
n meguumHe. ®yopecLeHTHbIe METKM U
30HAbl, WX NPYMEHEeHNe B MeauuuHe.
doTobmonoruyeckme npoueccbl M KX
cTagun. doTOXMMMyeckme
npespaLleHns 6rononumepos "
6uomembpaH. OCHOBHbIE HanpaB/IeHUS
hoTOMEeANUMHBI. doToTepanus.
doToamMHammnyeckas Tepanus.
doTOoNpoTEKTOPbI "
hoTOCEHCUONNN3ATOPBI, MEXAHU3MbI KX
aencreus. MoHsATne 06
WHAYLUPOBAHHOM M3y4veHun. MpuHumn
[encTBus rennin-HeOHOBOrO slasepa, ero
NpUMeEHEeHVEe B MeanLVHE.

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

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

2. NpakTuyeckne saHATUS

HE NpeayCMOTPEHbI

3. JlaGopaTopHble 3aHATUA

NEN

remognHammnka

Buapl BA3kocTn. OnpeaeneHne BA3KOCTH
pasnn4yHbIX pacTsopOB.
Xapaktepuctuyeckas BA3KOCTb
610N0IMMEPOB. HbtoTOHOBCKME "
HEHbLIOTOHOBCKME XUAOKOCTU. PelueHne
3aa4 no teme

QYMK «MepgmumHckasa 6uogmanka,

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

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

MonekynspHas

ViccneposaHve MPOCTPaHCTBEHHO

QYMK «MeamnumHcKas 61nodmanka,



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

6rnodmsmka B

CTPYKTYpbI 6esKoBbIX Monekyn in silico.

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

MeauuvHe Ba3sbl paHHbIX  Protein Data Bank, | id=6715
nnaropmsl ncbi, embl. Mouck
romMo/10roB LesieBoro 6enka. | AYMK "Bruodusnka"
BbisiBneHne KoHcepBaTuBHbIX | https://edu.vsu.ru/course/view.php?
nocnegosartesnibHocTen B 6enke. lMouck | id=9694
NOTEHUMa/TbHbIX CaliTOB CBSA3bIBAHUS.
AHanns NPOCTPaHCTBEHHOW
opraHusaumm MOEKY b 6enka.
Mporpammbl BLAST, ClustalW, BioEdit,
Vftstro, Mole.
CBob6oaHble OnpegeneHne akTUBHOCTU HEKOTOPbIX QYMK «MepguunHckas brodumsmnka,
pagukasnbl B | (hepMeHTOB aHTUOKCMAAHTHOW cucTembl | https://edu.vsu.ru/course/view.php?
éuocncTemax. yenoseka. BnvaHve dmsnyecknx id=6715
AHTUOKCUAAHTbI, (hakTOpOB Ha aKTMBHOCTb AAHHbIX
MexaHU3Mm hepmeHTOoB. OnpeferieHne ypoBHSA QYMK "buodpmanka"
aencrens MOJ1 MeTOAOM XEMUTIOMUHECLEHLIMN. https://fedu.vsu.ru/course/view.php?
N3yueHne npoaykumm AGK id=9694
HeliTpoduiammu ¢ NOMOLLBI MeToada
WHAYLUMPOBAHHOW XEMW/IKOMUHECLEHLMM
Brodmnsmka MogenbHble  unugHble  MembpaHbl. | AYMK «MeaunumHckas 6rognsmka,
MeMbpaH MonyyeHne nunocoMm. [MpumeHeHune | https://edu.vsu.ru/course/view.php?
NINNOCOM MNPV U3rOTOBNEHUN NekapcTs. | id=6715
ViccnepoBaHne OCMOTUNYECKOW
CTOMKOCTU MembpaH 3apuTpounToB npu | AYMK "Brodmnsnka"
BO3J4eNCTBMN HekoTopbiX dmsmuecknx | https://edu.vsu.ru/course/view.php?
haktopoB.  CnektpodpotomeTp  UV- | id=9694
2401PC  (Shimadzu, AnoHusa) n
nporpammHoe npunoxexHne UVProbe
ONa  aHanmM3a  KUHETMKW  rpouecca
remosiuaa.
BrnoanekTprnyeckn | Bugpl 6MONOTEHUMAIOB, MEXAHW3M QYMK «MepguumHckas 6rodgmamnka,
€ noTeHumansi. hopMUpoOBaHMA NOTEHLMasa NoKos U https://edu.vsu.ru/course/view.php?
Brodmnsmka fgelictens. Cnocobbl M3MepeHns id=6715
KNeTOYHOIA 6uonoTeHumanos. PelueHune 3agay no
NoABWMXHOCTU U Teme. N3ydyeHne aBTOKOMe6aHuii ¢ QYMK "buodmsmka"
MbILLEYHOr0 NMOMOLLIbI0 METOA0B MaTEMATUYECKOrO https://edu.vsu.ru/course/view.php?
COKpalLleHns MoZenmpoBaHus. lNoctpoeHve id=9694
perpeccroHHbIX Moeneli B nporpaMme
STADIA
PagvaunoHHas ®U3NKO-XMMUYeCKMe OCHOBbI AelicTBus | AYMK «MeanuuHckas 6uocmsnka,
6uodmsmka NOHM3NPYOLWMX M3nydeHnin. [o3mmeTp- | https://edu.vsu.ru/course/view.php?
pagvuomeTp MKI-01-10/10. MNpunoxeHuns | id=6715
RadLabs 1 Monirad gns nnaHweTta
QYMK "buodumsumka"
https://edu.vsu.ru/course/view.php?
id=9694
KBaHTOBas MexaHun3Mmbl TepaneBTmyeckoro | AYMK «MegnumHckas 6uocmsnkas,
6uodmsmka. OeNCTBMSA Y®d-cBeTa Ha KpoBb. | https://edu.vsu.ru/course/view.php?
doTobuonorns un | MiccnegosaHne BAUAHUA Y®d-cBeTa Ha | id=6715
dhoTomeguunHa cnekTpasibHble XapaKkTepucTukm
remornobuHa yenoseka. | AYMK "brnodmnsnka"
CnekTpodoTomeTp UV-2401PC | https://edu.vsu.ru/course/view.php?
(Shimadzu, #noHus) wn nporpammHoe | id=9694

npunoxeHve UVProbe pana axanusa
cnekTpanbHbIX XapakTepucTuk
61M006BEKTOB. ViccnenoBaHne BNUSAHUSA

Y®-cBeTa Ha (PYHKUNOHASIbHbIE
cBoiictBa  nuvmcouuToB.  MexaHusm
(POTOMHAYUMPOBAHHOTO remosmsa
3pUTPOLNTOB. BnnaHve
(hOTONPOTEKTOPOB n
(hOTOCEHCMOUIN3ATOPOB Ha
POTONHAYUMPOBAHHLIN reMosin3



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

| | apuTpouuTos.

13.2. Tembl (pa3fenbl) AUCLUIUIMHBL U BU/bI 3aHATHIA

HavmeHoBaHne Buapbl 3aHATHIA (YAcoB)

No

n/n TeMbl (pasgena) FpynnoBble CamMocToATesIbHas

Bcero
ANCUNNNNHBI KOHCy/bTauumn paboTa

Nekyum | MpaxTnyeckue | JlabopaTopHble

1 Mpegvetr n 3agauv
MeANLMNHCKO
6rodnsnku.
Mpo6nemsl
COBpPEMEHHOM
61Modn3nKN.

2 remogmHamuka 6 - 10 6 12 34

3 MonekynspHas
6uodmsmka B 10 - 16 8 12 46
MeauLlnHe.

4 CBo6oaHble
paaukanbl B
o6nocuctemax.
AHTUOKCUAAHTI,
MexaHn3M

OeNCTBUS.

5 Brodmsmnka

10 - 16 8 14 48
Memb6paH

6 Brnoanektpnyeckue
noTeHuuasbl.
Buodpumsmka
K1IEeTOYHOW 6 - 4 6 12 28
NOABWXHOCTU Y
MbILLEYHOTO
COKpaLLeHus

7 Buocdhmamka
peuenuun

8 PaavaunoHHas
6uochmsnka

9 KBaHTOBas
6rodmsmka.
doTobuonorus 7
doTOoMeAMLMHA

10 - 16 8 14 48

KoHTposib 36

NToro: 64 - 96 56 108 360

14. MeToauuyeckue ykasaHus ANns o6yyaroLmnxca no 0oCBOEHNIO ANCLUNJIUHDbI:

NHpopmauma no yyebHoi aucumniimHe «O6LAs M MeauuMHCKas 6rnodmn3nka
(ocHOBHas obpasoBartesibHas NporpamMmma BbicLIero o6pasoBaHUsA No HaNpaB/IEHMIO MOArOTOBKM
30.05.02 MeguumuHckaa 6uocmsnka, yyebHbIi nnaH, paboyass nporpamMma  AUCUMNAVHBI
«Obwaa un mMeguumHckaa Ouodomsvka», OHAblI OLEHOYHbIX CPeAcTB, OCHOBHas U
JOnonHUTeNbHas nutepaTtypa) pasMelleHbl Ha obpasoBaTesibHOM nopTasie «3EeKTPOHHbIN
yHUBepcuUTeT Bry» (https://edu.vsu.ru/course/view.php?id=6715 n
https://edu.vsu.ru/course/view.php?id=9694).

N3ydyeHne pucumnavHbel «O6wasa n MeguumHckaa 6uodusnka» npegycMmarpmsaet
YTeHWe Nekuuii, npoBefeHne nabopaTopHbIX 3aHATWI, BbINO/IHEHWE KypCcOBOI paboTbl U
CamMoCTOATE NIbHYI0 paboTy CTYAEHTOB.

OcBoeHVe  cofepXaHus  OUCLMMNJIMHBI  OCYLIEeCTBNAeTCA C  MCMOJ1Ib30BaHWEM
ONCTaHUNOHHBLIX 06pasoBartesibHbiX TexHonornin (AOT) — 3MeKTPOHHbIX YYEOHbIX KypCcoB



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

"Buodomamka” n «MeanunHckas 61odmsnka», pacnonoXeHHbIX no agpecawm:
https://edu.vsu.ru/course/view.php?id=9694 u https://edu.vsu.ru/course/view.php?id=6715 Ha
noptasie «DNEKTPOHHbIN yHBepcuTeT BI'Y». MNepen HavyasioM yYeOHbIX 3aHATUIA 06Yy4atoLLniics
[OJIKEH:

1. MMposepuTb Hanume pgoctyna K Kypcy. B cnyyae BbisiBfieHUA npobnem
CBOEBPEMEHHO 06paTUTLCA K NPenosaBaTtesito Un B CNYXO0Y TEXHUYECKON NOALEPXKKN.

2. VI3yuntb MHTepgeinc Kypca, 3HaTb cnocobbl B3auMOLENCTBMA C npenojasaTesnieM B
pamkax QYK: coobLieHne Ha dpopyme, OTnpaBKa JIMYHOro COObLLEeHns, yar.

3. O3HakoMUTBLCA C Uesbld U 3ajadamMn  OUCLUMNIIMHBIL, NepeyHeM opMupyemMbix
KOMNEeTeHUMIA 1 pe3ysibTaToB 00y4yeHus, NPorpaMmon OUCLUMNAVHBI, KaslleHA4apHbIM M1aHoM,
TpaekTopvel OCBOEHWS  OUCUUM/IVHBI,  KOMIMJIEKCOM  BOMPOCOB W  TpeboBaHui O/
NPOMEXYTOUYHOW aTtTecTauun.

4. O3HaKOMUTBLCA C MEepeyHeM OCHOBHOW W AOMOJSIHUTE/SIbHON NuTepartypbl, a Takxe
CMUCKOM  3/IEKTPOHHbIX  06pa3oBaTesfibHbIX  PEecypcoB, HeoOXoAUMbIX A/ OCBOEHWUS
ANCUMNIMHBL. TloNyunTb [OCTYN K 3/IEKTPOHHbIM OUOG/IMOTEYHBIM CUCTEMaM, Ha KOTopble
odpopmsieHa nognucka ®reOy BO «BlY».

CamocTtoaTenbHass pabota CTYAEHTOB  OCYLECTBASAETCA C  WUCMNOJIb30BaHUEM
pekomeHaoBaHHbIX MOOK, y4e6HUKOB 1 Y4e6HbIX NOCO6WUIA B XO4€e NOATOTOBKM K NNEKLMOHHBLIM U
nabopatopHbIiM 3aHATUAM. CTyAeHTbl 3HAKOMATCA C TeopeTUYeckMM maTepuasioMm B npouecce
NIEKUMOHHOI0 Kypca 1 camoCTOSATe/IbHO, NpopabdaTtbiBaloT U ycBauBatoT TeOpeTUYeckme 3HaHus
C UCMO/Ib30BaHWEM PEKOMEHAYEMOW Yy4eOHOW nuTepatypbl U y4eOHO-MeToAMUYECKMX NOCOOUA,
COrsiacHo ykasaHHoMy cnucky (n.15).

Ha nabopaTopHbIX 3aHATUAX CTYAEHTbl B COCTaBe Masioi rpynmnbl BbINOSHAKT y4yebHo-
nccnefoBartesibCkyto paboty. B xofe nabopatopHbiXx paboT CTyAeHTbl NprobpeTatoT HaBbIKK
NpoOBeAEHNA  JKCMEepUMEHTa, YMEHUA  WHTeprnpeTupoBatb  MNOJIyYEHHble  pe3yfbTaThl,
obpabatbiBaTb M NPeACTaBNATb MNOJMyYeHHble AaHHble. B KoHue nabopaTopHOro 3aHATUA
pesynbTatbl W MaTtepuasibl  y4ebHO-uccnegoBaTeNbCko  paboTbl  goKNa4blBaTCA
npenogasaTesito, Npu HeobxoAMMOCTU 06CyxaalTca B rpynne (oTyeTr O snabopaToOpHOM
3aHATUN). B cnydasx nponycka /1abopaTtopHOro 3aHATUSA MO KakMM-/iMb0 npuynHam CTyAeHT
0653aH €ero camMOCTOATENIbHO BbINOIHUTL MOJ, KOHTPOJSIEM npenojasaTenis BO Bpems
NHONBUAYA/TbHBIX KOHCY/IbTaUNiA.

Tekywaa arrectaumss obecneuvBaeT MPOBEPKY OCBOEHUA Yy4yebHOro maTepuana,
npuobpeTeHna 3HaHui, YMEHWA W HaBblKOB B MNpouecce ayAuTOPHOM U CamMOCTOATE IbHOW
paboTbl CTyAeHToB, hopmupoBaHus komneteHumin (OMK-1.1, OlK-1.2, OlK-1.3). Tekywas
aTTectaynsa no gucuunnuHe «O6was n MmeamumHckas uodhmsrka» BKIKOYaeT B cebsa 3awuTy
nabopartopHbIX paboT. MNaHMpoBaHne 1 opraHn3aunsa TEKYLLMX aTTecTauuin OCyLLEeCTBNSAETCA B
COOTBETCTBUM C cofepxaHnem paboyei nporpaMmbl U KasleHAAPHO-TEMATUYECKAM M/1aHOM C
npMMeHeHneM hoHAa OLLEHOYHbIX CpeacTB. Tekyllas atTectauus ABnaseTca 06a3aresibHOW, ee
pe3ynbTarbl OLEHMBAOTCA N MO peLleHnto kadeapbl MOryT ObITb YUYTEHbI NPU NPOMEXYTOUYHOWA
aTTectauumn oby4yaroLmnxcs.

dopmMaMy NPOMEXYTOYHON arTecTaumn 3HaHWN, YMEHU UM HaBblKOB 0Oy4aroLmnxcs
ABNAKTCA 3a4eT, 3a4eT C OLeHKOM 1 3K3aMeH.

15. NMepeyeHb OCHOBHOII N AONONHUTE/NbLHOI NUTepaTtypbl, pecypcoB MHTepHeT, He0GXoAUMbIX
AN OCBOEHUA ANCLUNNNHDI
a) OCHOBHas nuTeparypa:

Ne n/n NCTOYHUK

Apmioxos B.I. CmpykmypHO- thyHKUUOHA/IbHOE COCMOsIHUE BUuoMeMbpaH U MEXK/1emoyHble
1.. | B3aumodelicmasusi : y4ebHoe nocobue / B.I. Apmioxos, M.A. HaksacuHa. - BopoHex : UL BIrY, 2008.
— 156 c.

Buodhusuka : y4eb. 0151 8y308 / nod ped. B.I. Apmioxosa. — M. : Akademudeckuli lpoekm :
EkamepuHb6ype : enosasi kHuza, 2009. — 294 c.

Kydpsiwos t0.6. PaduayuoHHas 6uogu3uka. PaduoyacmomHsblie U MUKPOBO/IHOBbIE
3. | annekmpomacHUmMHbIe U3/iy4yeHus : y4eb. 0715 8y308 / t0.b. Kydpsawos, 10.®. Nepos, A.b. PybuH. — M. :
dusmamsium, 2008. — 181 ¢ — 36C «/laHb». - URL: https://e.lanbook.com/book/2221#authors.



https://e.lanbook.com/book/2221#authors

Pemuszos A.H. MeduyuHckasi u buosiocudeckas (husuka : y4eb. 0515 sy3o8 / A.H. Pemu3os. — FTS0OTAP-

4. | Medua, 2016. — 656 c¢. — 3b6C «KoHcy/iemaHm cmydeHma» - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html
5 lMpakmukym no buogbusuke / B.I. Apmioxos [u dp.] ; BopoHex. 2oc. yH-m ;| [no0 o6w. ped. B.T.

Apmiroxosa] .— BopoHex : Vizdamesnbckull dom By, 2016 .— 313 c.

6) dono/sIHUMeE IbHas1 iumepamypa:

Ne n/n

VIcmoYyHUK

Apmioxos B.I. Onmuydeckue Memodbl aHa/1u3a UHMakKmMHbIX U MOAUhULYUPOBAaHHbLIX 6UOI02UYECKUX

6. | cucmewm: y4eb. nocobue / B.I. Apmroxos, O.B. NymuHyesa. — BopoHex : u30-80 BOPOHEX. 20C. yH-ma,
1995. — 280 c.
7 Kypc ¢busuku : y4ebHUK 07151 cmyd. B8y308, 06y4. N0 ecCmecmBeHHOHayy. HanpassieHusim / A. H. Pemu3os,
" | A A. NMomaneHko .— 3-e u3d., cmep. — M. : Apogha, 2006 .— 720 ¢
PybuH A.B. buogusuka : yueb. o151 8y308 : 8 2 m. / A.b. Py6uH. — M. : M130-80 MocK. yH-ma : Hayka,
8. | 2004. T.1 : Teopemuyeckas buogpusuka. — 2004. — 462 c. T.2 : buoghusuka K/1emo4HbIX NPOYECCOB. —|

2004. — 469 c.

B) MHhOPMALIMOHHBIE 3/IEKTPOHHO-06PAa30BaTe/IbHbIE peCYPChl (OhnLMANbHbIE PECYPChI MHTEPHET) :

OBC «32nekTpoHHasa 6u6MoTeka TexHudeckoro BY3a» (DBC «KOHCynbTaHT CTyAeHTa»).

ONEeKTPOHHBIN KaTanor HayuyHoit 6uGNMOTEKM BOPOHEXKCKOTO rOCYAapCTBEHHOMO YHUBEpPCUTETA.

Tekcmosasi 6aza 0aHHbIX MEOUYUHCKUX U buosioaudeckux nybsukayuli Ha aHa/1ulickoM si3biKe
HayuoHasibHol MeduyuHckol bubnuomeku CLUA - URL http.//www.ncbi.nlm.nih.gov/pubmed

No n/n VIcmoYHUK
— URL: http.//www.studmedlib.ru
2 3b6C YHusepcumemckas 6ub/iuomeka oHnatH. — URL: http.//biblioclub.ru
3 3B6C «M30amesibcmsa «/laHb». - URL http.//www.e.lanbook.com
4 .
— www..lib.vsu.ru
5
6 "3/1eKMpPOHHbIT yHUBEpcumem BIY"

https://edu.vsu.ru/course/view.php?id=6715 — YK "MeduyuHckas buogbusuka"” Ha nnamgopme

16. TTepeueHb yuebHO-METOANUECKOTO 0OECTIeUeH s /11 CAMOCTOSITe/IbHON paboThl

Ne n/n

MNCTOYHUK

1.

bawapuHa O. B. CnekmpasibHble U XpoMamozpaghuyeckue Memoobl aHasiu3a buocucmem : y4eo.
Mamepuasibl K 60/1bWoMy npakmukymy / O. B. bawapuHa, B. I. Apmioxos. - BopoHex : 1130-80 BI'Y,
2006. - 65 ¢c. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf>

Apmioxos B.T". [Touck, cucmemamu3sayusi, o6pabomka U aHa/iu3 UHghopMayuu 8 bUOhU3IUYECKUX U
buosioauveckux uccsedosaHusix ;| y4eb. nocobue / B.I. Apmioxos, E.A. Kanaesa, M.I". Xosnsiska ;
BopoHexckuli 2ocydapcmseHHbIl yHusepcumem. - BopoHex | I3damesbekuli dom BIY, 2018. - 125 c.

BbinyckHble kBa/lughukayUoHHbIe pabombl. npasusia 0ghopM/IEHUS | y4eBHO-Memodu4veckoe hocobue
0/19 B8y308 / BopoHex. eoc. yH-m; cocm.: KO.A. JibiceHko, M.1O. pabosuy4 .— BopoHex : VML By,
2007 .— 22 c¢. — <URL :http://www.lib.vsu.ru/elib/texts/method/vsu/m07-9 .pdf>.

17. OOGpasoBaTtesibHble TEXHOJ/IOTMNU, WUCNONb3yeMble MNpuU peanusaumm YydyeoOHOI
OVCUMIJINHBLI, BK/IOYasA [UCTAHUUOHHble o6Gpas3oBaresibHble TexHonorun (AOT,
3NeKTPOHHOe obyueHue (30), cmelaHHOe 06yUYeHune):

Mpn peanu3auny AUCUUNANHBE UCTIONb3YIOTCS 3/1IEMEHTbI  3/IEKTPOHHOTO 06YyYeHus,

ANCTaHLUMOHHbIE o6paaoBaTeanb|e TEXHO/10TUN, LWI(prBbIe TEXHO10TUN.

18. MaTepuaibHO-TeXHHUUECKOe 0becrieueHre AUCLATUTAHBI:

YuebHasi ayamTopus Ans NpoBeaeHUst NEKUMOHHOTO TUna r. BopoHex, niolagb

YHuBepcuteTckad, 4.1, nom.

CneunannsvpoBaHHas mebenb, npoekTop Acer X115H DLP, akpaH gns npoektopa, | I, aya. 190

HOyTOYK Lenovo G580 ¢ BO3MOXHOCTbIO NOAK/IOYEHUSA K ceTU «/HTepHeT», WinPro
8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

Yue6Hast ayautopust AN1a NPOBeAEHNS 3aHATUI NTEKLIMOHHOIO TUna r. BopoHex, nnoliaab

YHuBepcuteTckasi, 4.1, mom.

CneunannsnpoBaHHas Mebesb, 3KpaH HacTeHHbIN Digis Optimal-C DSOC-1103, I, ayg. 365



http://www.lib.vsu.ru/elib/texts/method/vsu/m07-9_.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf
http://www.ncbi.nlm.nih.gov/pubmed%20
www.lib.vsu.ru
./www.e.lanbook.com%20
http://biblioclub.ru/
http://www.studmedlib.ru/
http://www.studentlibrary.ru/book/ISBN9785970435779.html

npoektop Acer X115H DLP, HoyToyk Lenovo G500 ¢ BO3MOXHOCTbLIO NOAKIOYEHUSA
K ceTn «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google
Chrome

Yue6Hasi ayautopusi A/1s NPOBeAEHUs 3aHATMI CEMUHAPCKOro Tuna
(naGopaTopHble 3aHATWS), A1 NPOBEAEHVS TPYNMNOBbIX U MHAMBUAYAIbHBIX
KOHCY/TbTaLMIA, TEKYLLETO KOHTPOJIS U MPOMEXYTOUHOW aTTectauum

CreuuannsmpoBaHHasa mebesnb, nabopatopHas nocyga, pH-meTp nopTaTvBHbIii
HI83141, mukpockonbl Mukmen, CnektpodgotomeTp M3-54-00 Y®, nporpaMmHo-
METOAMYECKUIA KOMNIEKC BMOXMMUIIIOM.aHaNn3a, LueHTpudyra Eppendorf, welikep-

MHKyb6aTop ansa nnaHweta Elmi SHAKER ST 3

r. BopoHex,
YHuBepcuteTckasa nn., 4.1,
nom. |, aya. 61

YuebHasn ayauTopusi 418 NPOBEAEHNS 3aHATUI CEMUHAPCKOro Tuna
(na6opatopHble 3aHSTVS), 418 NPOBEAEHNS TPYNMNOBbIX U UHANBUAYA/TbHBIX
KOHCY/IbTaLMI, TEKYLLETO KOHTPO/IA U MPOMEXYTOUHOI aTTecTauum

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

Endpoint Security, Google Chrome

r. BopoHex, niowanb
YHuBepcuteTckad, 4.1, nom.
I, aya. 67

19. OueHOUHbIe cpeacTBa ANsl NPOBeAEeHUA TeKyLLeld U NPOMEXYTOUHOI aTTecTaumii

cneayoLwmx pasaenos ANCUMNANHBGI

MopaaoK OLEHKM OCBOEHUSI 0OyYarLWMMINCS y4ebHOro MaTepumana onpeaensieTcsi cofepxaHnem

No HavmeHoBaHue KomneTteHuus(n) MHankaTop(bl) LOCTVXKEHNS OueHouYHbIe

n/n pasgena KOMNeTeHLun cpepcTsa

OVCUMNIINHBI
(moayns)

1. Mpeamet n OlK-1. CnocobeH OrlK-1.1. MpumeHsaeT Bonpoc Kk 3auety
3apaun 1CMnosib30BaTb N NPUMEHATL hyHOameHTasIbHble U1 Ne 1
MeOULNHCKOM hyHAamMeHTasIbHbIE 1 npvknagHble meguumuHckue
6uohm3nkm. npuknagHble meauumHckne, 3HaHWA 4N NOCTAHOBKM U
Mpob6nemsbl ecTeCTBEHHOHayuYHble peLueHus
COBpPEMEHHOV 3HaHWA 19 MOCTaHOBKM 1 npogyeccuoHasibHbIX 3a4au
MeANLUHCKOM peLueHna cTaHdapTHbIX 1
61ohn3nKN. WHHOBALMOHHbIX 3adau

npodheccnoHanbHol
JeaTenbHoCTU
2. remoanHamuka OrK-1. CnocobeH OlK-1.1. NpumeHaeT Bonpochl K

NCnosb30BaThb U NPUMEHATL hyHOAMEHTaNbHbIE U 3a4yeTy NeNe 2-7;
hyHOaMeHTa/bHbIE 1 npvknagHsle meguumMHckne | JlaboparopHas
npuknagHble MmeauumMHckne, 3HaHWA ONA NOCTAHOBKM U pa6oTa Ne 1;
ecTeCTBEHHOHayuYHble 3HaHUA pelueHns MpakTnyeckoe
0191 NOCTaHOBKU U peLleHns npogyeccnoHasibHbIX 3ada4 | 3agaHue IV
CTaHOapTHbLIX 1 Orl1K-1.2. cnonb3yet
MHHOBALMOHHbIX 3a4au OCHOBHblE
npoeccnoHanbHo €eCTeCTBEHHOHay4Hble
aeaTtenibHoCTU NMOHATUA U METOAbI

nccnenoBaHuii npm

peLueHmm

npogreccuoHasibHbIX 3a4au

3. MonekynspHas OrK-1. CnocobeH OlK-1.1. NpumeHsaeT Bonpochl K
6uochmsnka B NCnosb30BaThb U NPUMEHATb hyHOaMeEHTaNbHbIE U 3aueTy NeNe 8-23;
MeguunHe. hyHOaMeHTaNbHbIE 1 npuknagHsle meguumMHckne | JlabopartopHas

npuknagHble meauumMHckne, 3HaHWA ONA NOCTAHOBKM U pabota Ne 2
ecTeCTBEHHOHayuYHble 3HaHUA peLueHns
[N151 NOCTAHOBKN U peLLeHns npogyeccuoHasibHbIX 3a4ad




nccnenoBaHuii npm
peLleHnn
npodgpeccrmoHabHbIX 3a4a4

Ne HanmeHoBaHue KomneTteHunsa(n) MHamkaTop(bl) 4OCTUXKEHUSA OueHoYHble
n/n pasgena KoMneTeHLun cpencrea
OVCUMNINHBI
(Mogayns)
CTaHOapTHbIX 1 OlK 1.3. uTepnpeTtupyet
WHHOBALMOHHbIX 3a4au pesynbTarhbl
npoceccnoHanbHol eCTeCTBEHHOHAaYYHbIX
AeaTenbHoOCTU nccnefoBaHuii npu
peLueHum
npodpeccuoHanbHbIX 3agad
4 CsobogHble OrlK-1. CnocobeH OlMK-1.1. NpumeHaeT Bonpochbl K

pagukansl B | MCMO/Ib30BaTb Y NPUMEHATb yHOaMeHTaNbHbIE U 3a4yeTy NoNe 24-

éuocucTemax. hyHOaMeHTa/bHbIE 1 npvknagHole meguunHckue | 30;

AHTUOKCUAAHTBI, | NpUKNagHble MmegnumHCKue, 3HaHWA ONA NOCTAHOBKM U NabopaTopHble

MexaHn3m €CTeCTBEHHOHay4Hble 3HaHuA peLleHuns paboTbl NeNe 3-5

neincTaus. [N151 NOCTAHOBKN U peLLeHns npogeccrmoHanbHbIX 3a4a4
CTaHAAPTHbLIX 1 OrlK-1.2. icnonb3syet
MHHOBALMOHHbIX 3a4au OCHOBHblE
npoeccnoHabHo eCTeCTBEHHOHayu4Hble
featenbHoOCTU NMOHATUA U METOAbI

nccnefoBaHuii npu
peLueHum
npodyeccuoHasIbHbIX 3a4au
OlK 1.3. uTepnpeTtupyet
pesynbTarhbl
eCTeCTBEHHOHAYYHbIX
uccnefoBaHuii npu
peLueHum
npog)eccnoHasibHbIX 3a4a4
5 Buodpmsmka OrK-1. CnocobeH OrlK-1.1. NMpumeHsaeT Bonpocsl K

mMeMbpaH MCMNoJ/Ib30BaTh N NPUMEHATb oyHAaMeHTasIbHblE U 3a4yeTy NeNe 31-
hyHAaMeHTasIbHbIE 1 npvknagHsle meguunHckue | 40;
npuknagHblie meauumMHckne, 3HaHWA 4N NOCTAHOBKM U NabopaTtopHble
ecTecTBeHHOHay4YHble 3HaHuA peLueHus paboTtbl NeNe 6-7;
N5 NOCTAaHOBKN U peLleHns npodpeccuoHasibHbIX 3a4a4 | Mpaktuyeckoe
CTaHAAPTHbLIX U Orl1K-1.2. cnonb3yet 3agaHwve |
WHHOBALMOHHbIX 3a4au OCHOBHble
npocheccrnoHanbHol eCcTeCTBEHHOHAayu4Hble
feaTenbHoOCTU NMOHATUA U METOAbI

uccnefoBaHuii npu
peLueHum
npog)eccnoHasibHbIX 3a4a4
Or1K 1.3. HTepnpeTtupyeT
pesynbTarhbl
€CTeCTBEHHOHAaYYHbIX
nccnenoBaHuii npm
peLueHum
npogpeccrmoHanbHbIX 3ada4
6. Buoanektpuyeck | OMK-1. Cnoco6eH OlK-1.1. NpumeHsaeT Bonpochl K

ne noTeHunasbl. | UCNONb30BaTb W NPUMEHATb hyHOaAMEHTaNbHbIE U 3a4yeTy NoNe 41-

Brodmnsmka hyHOaMeHTaNbHbIE 1 npvknagHble meguumMHckue | 43;

KNEeTOUHOW npuknagHble meauumMHckne, 3HaHWA ONA NOCTAHOBKM U Bonpocebl K

MOABMXHOCTM U ecTeCTBEHHOHayuYHble 3HaHUA pelueHns 3k3ameHy NeNe 6-

MbILLEYHOr0o [N151 NOCTAHOBKN U peLLeHns npodleccuoHavibHbIX 3a4a4 | 8;

CcoKpaLleHus CTaHOapTHbLIX 1 Orl1K-1.2. cnonb3yet NabopaTtopHas
MHHOBAUMOHHbIX 3a4a4 OCHOBHbIE paboTa Ne 8;
npodeccnoHanbHoIA eCTeCTBEHHOHaYyuHble MpakTuyeckue
[eATeNnbHOCTH NOHATUA N MeTOAbl 3agaHusa 1, 1




Ne HanmeHoBaHue KomneTteHunsa(n) MHamkaTop(bl) 4OCTUXKEHUSA OueHoYHble
n/n pasgena KoMneTeHLun cpencrea
OVCUMNINHBI
(Mogayns)
OlK 1.3. uTepnpeTtupyet
pesynbTarhbl
€CTeCTBEHHOHAYUHbIX
ncecnefoBaHuin npu
peleHnn
npodpeccuoHanbHbIX 3agad
7. Brodmnsmka OrlK-1. CnocobeH OlMK-1.1. NpumeHaeT Bonpocsl K
peLenuuu NCMoNb30BaTb U NPUMEHATb hyHAaMeHTasIbHblE 1 9k3ameHy NeNe 1-
dhyHAaMEHTasIbHbIE 1 npuknagHble MeguumHckme | 5
npukiagHblie MeguumHckme, 3HaHWs 415 NOCTaHOBKN U
eCTeCTBEHHOHAaYUHble 3HaHWA peLleHns
L7191 TOCTAHOBKM U1 peLleHuns npogpeccrmoHanbHbIX 3ada4
CTaHapTHbIX 1
WHHOBAUMOHHbIX 3a4a4
NpogieCccUoHasIbHOV’
AeaTenbHoCTU
8. PagnaunoHHas OrK-1. CnocobeH OrlK-1.1. MpumeHsaeT Bonpochl K
6rodmsnka NCnonb30oBaTb U NPUMEHSATb dyHAaMeHTasIbHblE U 3k3ameHy NeNe 9-
dhyHAaMeHTasIbHbIE 1 npuknagHole MeguumHckme | 15;
npuknagHble MeguumHckme, 3HaHWsA 151 NOCTaHOBKN U NabopartopHas
ecTeCTBEHHOHAayUHble 3HaHUA peLueHus paboTa Ne 9;
N5 NOCTAHOBKN U peLLeHns npodpeccuoHasibHbIX 3a4a4 | Mpaktuyeckoe
CTaHAAPTHbLIX U OrlK-1.2. cnonb3yet 3agaHune V
WHHOBALMOHHbBIX 3a4au OCHOBHble
npocheccnoHanbHo eCTeCTBEHHOHay4Hble
[esATeNbHOCTM MOHATUA U MeTOoAbI
uccnefoBaHuii npu
peLleHnn
npog)eccnoHasibHbIX 3a4a4
Or1K 1.3. HTepnpeTtupyeT
pesynbTarhbl
€CTeCTBEHHOHAYUHbIX
ncenenoBaHuii npm
pelleHnn
npogreccuoHasibHbIX 3a4au
9. KBaHTOBas OrK-1. CnocobeH OlK-1.1. NpumeHsaeT Bonpochl K
6uocpmanka. NCNosb30BaThb N NPUMEHATL hyHOaMeEHTaNbHbIE U ak3ameHy NeNe
®oTobuonorna n | pyHaamMeHTasibHble 1 npvknagHsle meguumMHckne | 17-32;
hoToMegnumnHa npuknagHble MmeauumMHckne, 3HaHWA ONA NOCTAHOBKM U Nab6opartopHble

€CTEeCTBEHHOHAay4Hble 3HaHWS
L7151 NOCTAHOBKM U peLleHmns
CTaHAAPTHbIX 1
WHHOBAaLMOHHbIX 3a4a4
npodeccnoHanbHoIA
[esATeNbHOCTH

peLleHus
npodyeccmoHasbHbIX 3aaa4

OlK 1.3. NuTepnpeTtupyet
pesynbTarhbl
€CTeCTBEHHOHAYUHbIX
ncecnefoBaHuin npu
peleHnn
npodpeccuoHanbHbIX 3agaq

paboTbl NeNe 10-
11

MpomexyToyHasa aTTectaums
dhopma KOHTPOSIA — 3a4eT (7 cemecTp), 3a4eT C OLEeHKol (8 cemecTp), ak3ameH (9
cemecTp)

MNepeueHb
BOMPOCOB K
3ayery,
MNepeueHb
BOMPOCOB K
3K3aMeHy;
MNpakTnyeckne
3afaHus







20. TuNoBble OLEHOYHbIE CpeAcTBa U MeToAUYEecKue MaTepuasibl, onpegensowme npoueaypbl
OoLeHUBaHUs

20.1. TeKywmii KOHTPO/Ib YyCNeBaemMoCcTun

KoHTposib ycneBaemocTy No AUCLMMNJIMHE OCYLLECTBNAETCA C MOMOLLLIO C/ieyHLnX OLEeHOUHbIX

CpefAcTB:
20.1.1. NepeyeHb NpaKTUYECKMUX 3apaHuii (3aga4)

|. Buosioauyeckue membpaHbl. Cmpykmypa, csolicmsa
1. YpenbHas anekTpyyeckas €MKOCTb MeMOpaHbl akcoHa, W3MepeHHass BHYTPUKIETOYHbIM
MVKPO3/1IEKTPOAOM, OKasasachk paBHoit 0,5 Mukpodpapag/cm?. Mo chopmyne n/oCcKoro KoHaeHcaTopa
OLLEeHUTb TOJLWMHY TMAPOPOBHOro €108 MembpaHbl C AU31EKTPUYECKOA MPOHULAEMOCTbIO, PaBHOM 2.
2. Kakoe paccTosiHme Ha NoBepXHOCTM MeMOpaHbl 3puTpoumuTa NPOXoaAnT monekyna docdgonvnuaa 3a 1
CeKyHy B pesynbtate natepasibHoil anddysmn? KoadhcomumeHT natepasnbHoOn anddysnm npuHATb
paBHbIM 10*? M%/c. CpaBHUTE C OKPYXXHOCTbIO 3pUTpOLMTa AVAMETPOM 8 MKM.
3. Mpu das3oBoM nepexoge MeMOpaHHbIX OCHONUMUAOB U3 XUOKOKPUCTAIIMYECKOTO COCTOSIHUA B
reflb TOMIWMUHA 6UCI0A n3MeHsAeTcs. Kak npu aTOM U3MEHUTCS 3/1eKTpruyeckast EMKOCTb MeMbpaHbl? Kak
N3MEHUTCS HaNPsHXXeHHOCTb 3/1IEKTPUYECKOro Nosisi B MeMmbpaHe?
4. C NOMOLLbIO CMNH-MeYeHbIX MOJIeKy/T POCONNNUAOB YCTAHOB/IEH TPAANEHT BA3KOCTU MO TOJMLMHE
MeMOpaHbl. OnuwnTe aKCNepuMeHT. IF'ae BA3KOCTb BbILE: Y NOBEPXHOCTM MeMOPaHbI UK B ee LieHTpe?
5. Kak nsameHutcst obsieryeHHas andpdysnsa MOHOB Kaulnsl ¢ yHacTUeEM MOJIEeKY/bl BA/IMHOMULUMHA nocrie
dhazoBoro nepexoga MeMOpPaHHbIX NMUNUAO0B U3 XUOKOKPUCTAISIMYECKOTO COCTOAHWUSA B reNb?
6. OcmoTMyecKknini aDEKT B XMBbIX KNETKaX COMPOBOXAAETCA UX HabyxaHMem B TMNOTOHUYECKOM
pacTBope M CXaTuem B runeptoHu4eckoM. byaeT nv Habnwgarbca OCMOTUYECKMA 3dIEKT npu
HaKoM/IeHNN NOHOB HATPUA NO CXeMe aHTUnopTa? cxeme cumnopra?
7. TokasaTb, 4TO YypaBHeHWe HepHcTa-MnaHka cBOAMTCA K YypaBHeHW ®uka ana  anddysui
He3apsHKeHHbIX YacTul,
8. ®epmeHT K'/Na'™-ATdaza B nnasmaTtmyeckoin MembpaHe apuTpoLuTa CoBepLUMA LWeCTb UMKIoB. Kakoe
KO/IMYECTBO MOHOB HATpUS U Kannsa npu 3TOM 6bI/I0 akTUBHO TpaHCnopTupoBaHO? CKOJIbKO 3Hepruu
ObI/1I0 NpPY 3TOM U3PacxoAoBaHO, eCNX TMAPOAN3 0AHOro Mosst AT conpoBOXaaeTcs 0CBOOOXAEHNEM
33,6 k? SdhdeKTMBHOCTbL NpoLecca 3HepreTMYecKoro ConpsixeHnsa ycnoBHo cumntatb 100 %.
9. B K/1eTo4YHbIX MeMbBpaHax N3BECTHbI TPU MOHHBIX Hacoca: K*/Na*- Hacoc, NMPOTOHHbIN Hacoc,
Ka/ibLMeBbIl Hacoc. Kakvm o06pa3om OCyLeCcTB/ISeTCS MpU 3TOM akTVBHbIA TPaHCMOPT caxapoB U
aMWHOKNCNOT?
10. BO3MOX€EH N1 OAHOBPEMEHHbI TpaHCMeMOpaHHbI NepPeHOC MOHOB KaslMs M HaTpus Nno cxeme
cumnopTta? Mo cxeme aHTunoprta? No cxeme yHunoprta?
11. O6bACHUTE GMO(U3MYECKUI MexaHU3M [EeNCTBUS f4a TeTPOAOTOKCMHA M MECTHOro aHecTeTuka
TeTpasTuI aMMOHUA.
12. Kak COOTHOCATCA NPOHMLAeMOCTM MeMb6paHbl akcoHa KasibMapa A5 pas/iMyHbiX MOHOB B MOKOE U
npu BO36YX4eHUN?

[l.buoanekmpuyeckue nomeHyuasibl

1. Kakoii TpaHCNopT MOHOB CO34aeT MeMOPaHHYI0 Pa3HOCTb NOTEHUMAIOB: NACCUBHbIA WU aKTUBHBIN?
OTBeT noscHuTe.

2. Yto 60sblIe: CKOPOCTb PacnpoCTpaHeHUs 3/1eKTPUYECKOro CurHasa no nposBojam MOPCKOro
Tesierpaga navM CKOpoCTb PacrnpoCcTpaHeHVA HEPBHOMO NUMMy/bca No MembpaHe akcoHa? Nouemy?

3. Kak COOTHOCATCS NPOHMLAEMOCTM MeMBpaHbl akCoHa Kanbmapa A1 pa3/iMyHbIX MOHOB B MOKOE 1 Npu
BO36YXAeHUN?

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

5. PaccuuTtalite amnauTtygy noTeHumana geicTBusi, €C/iM KOHLEHTPaunus Kans n HaTpus BHYTPU KITETKM
BO30YAUMOW TKaHW COOTBETCTBEHHO: 125 mmonb/n, 1,5 Mmonb/n, a cHapyxun 2,5

MMonb/n 1 125 mmons/n.

[ll.Buoghu3uka MbIEYHO20 COKpaweHus

1. lNpun MbILLEYHOM COKpaLLEeHUU:

a. Hutn akTMHa CKONbL3AT BHYTPb capkomMepa BA0/1b MUO3MHA
6. MNO3MH CXMMaeTCs NOA06HO NMpPYXUHe



B. MocCTukn NPUKPENNAKTCA K aKTUBHbIM LIEHTPAM akTUHa
r. MOCTUKM pa3mMblkaroTcs

2. Cwuna cokpalleHusi, reHepupyemMasi MbllLEel, onpeaenseTtcs:
a. ANIMHOWN aKTUBHOWM HUTK

6 U3MEHEHMEM CUSbl, TEHEPUPYEMOI OAHUM MOCTUKOM

B. KO/IMYECTBOM OAHOBPEMEHHO 3aMKHYTbIX MOCTUKOB

r. YNpyroctbto MMO3UHOBOWN HUTW ;

IV.[emoOuHamuka

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

2. Bbluncnvte pasneHne KpPoBM Ha paccTosHMM 5 CM OT Havasna cocyja, ecnu B Havane cocyfa
faBneHve cocTtaensiet 10* Ma, ero paguyc 1 mm, BA3KocTb KpoBu 0,005 lMaec, /IMHeliHas CKOPOCTb
asmxeHns kposn 20 cm / c.

3. BO CKONbKO pa3s N3MeHUTCA CKOPOCTb NajeHnsa AaBfieHns B Havasie MacTtosibl, eC/v rmapasnnyeckoe
COMpOTMB/IEHME MENKNX COCYAO0B yBennuuaock Ha 20 % ?

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

5. Bo CKONbKO pa3 [O0/MKHO YBENMUUTLCA AaB/ieHWe KPOBW B Hadasle KPYnHOro cocyga, vtobbl npwu
cyXeHuun ero npocseta Ha 30 % pgaBfieHVe Ha BbIXo4e U3 cocyfa M 06beMHasi CKOPOCTb KPOBOTOKA
oCcTaNUCb Obl NpPexHUMN? B OTCYTCTBME CYXeHus najeHue fasBfeHus B cocyge coctasnsetr 0,2 oT
JaBneHuns B Havyasie cocyga.

V. PaduayuoHHasi uoghusuka

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

2. PaanoakTuBHbI npenapaTt umeeT NocTosiHHYto pacnaga X = = 1,44*10* u* . Yepes cKo/IbKO BPpEMEHU
pacnagetca 75 % nepsBoHavyasibHOroO KOMMyecTsa aaep?

3. MArkve TkaHu yenoBeka MnoAsepralTcs pagnoakTMBHOMY 06/1yd4eHuo B TedeHre 1,5 yaca, npu aTom
aKcnosuumoHHaa posa coctasuna 0,6 peHTreHa. Uemy paBHa norfoweHHas fosa B pafax? Kakosa
MOLLHOCTb 3KCMO3ULMOHHOM [03bl? Kak COOTHOCATCA MeXay CO60i 3KCNOo3MUMOHHaA 1 Guonormyeckas
[03b1?

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

20.1.3. NMepeyeHb NabopaTopHbIX padoT

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

2. ViccnepoBaHre NpOCTPAHCTBEHHOW CTPYKTYpbl 6€NKOBbIX Moekyn in silico. NMouck romosoros
Lenesoro 6esika. BbisiBfieHVe KOHCepBaTUBHbIX NocnefoBartesibHOCTeN B 6esike. Monck noTeHumanbHbIX
caliToB CBA3blBaHWs. AHa/IN3 BHYTPEHHEN CTPYKTYpbl Monekybl 6enka. Mporpammbl BLAST, ClustalW,
BioEdit, Vftstro, Mole.

3. OnpegeneHve akTUBHOCTU HEKOTOPbIX (DEPMEHTOB AHTUMOKCUAAHTHON CUCTEMbl 4YesiIoBeKa.
BnusaHve domsnyecknx hakTopos Ha aKTUBHOCTb aHHbIX (DEPMEHTOB.

4. OnpegeneHuve yposHA MOJ1 MeTOA0M XEMUTIOMUHECLEHLUW.

5. W3yyeHnne npoaykumm A®PK HeliTpohmnamy C MNOMOLWBI MeToda WHAYLMPOBAHHOM
XeMUTIOMUHeCLeHLNN

6. MNMonyyeHne nunocom. MNprmMmeHeHne IMNOCOM MNPV N3roTOBJ/IEHUN NIEKAPCTB.

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

8. WM3yyeHne aBTOKOMIE6AHUI C MNOMOLLBbID METOAOB MaTeMatuyeckoro MoLevMpoBaHus.
MocTpoeHne perpeccrnoHHbIX Mogernei B nporpamme STADIA



9. WccnepoBaHne pagMoakTMBHOCTM obpasua B 3aBWCUMOCTU OT FeOMETPUYECKUX YCOBUIA
cyeTa. MccnepgoBaHne NPOHMKAKOLWEn CNOCOOGHOCTM pPafMoakTUBHbLIX YacTul,. OueHka paguauvioHHON
o6cTaHoBKKU. [lo3umeTp-pagnomeTp MKI-01-10/10. MpunoxeHna RadLabs n Monirad ana nnaHwera.

10. WccnepoBaHne BNUSHUSA Y®-cBeTa Ha CNEKTpasibHbie XapaKTepUCTUKM remoriobuHa
yenoseka. CnektpogotomeTp UV-2401PC (Shimadzu, AnoHnsa) 1 nporpammMmHoe npunoxeHne UVProbe
ONA aHanM3a crekTpasibHbIX XapakTepucTUK 6BMO06HLEKTOB.

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

12. MexaHn3m (POTOMHAYUMPOBAHHOIO reMosiM3a 3puUTPouUnTOB. BriMsiHMEe (hOTONPOTEKTOPOB U
dhoToceHcnbrnn3aTopos Ha POTOMHAYLIMPOBAHHbIA TEMOJIN3 3PUTPOLUTOB.

Mpumepbl Na6opaTopHbIX paéoT

NaGopaTtopHasa pa6oTa. /iccnegoBaHue NPOCTPAHCTBEHHOW CTPYKTYPbl GE/IKOBbIX MOJEKY/ in
silico. MoncK NOTEHLMa/IbHbIX CATOB CBSI3bIBAHUSI.

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

Lenb pa6oTtbl: aHaM3 pacnpegeneHms aMMHOKUC/IOTHBIX OCTaTKOB Ha NOBEPXHOCTU GEe/KOBOWA
rno6yneol.

Xop paboThbl

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

2. B 0KkHO novicka BBECTM Ha3BaHWe hepMeHTa Ha aHr/1. aA3blike unn ero ID. HaxxaTb «Search».

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

4. B OTKpbIBLUEMCA CNUCKE HaWTN Tpebyemyto CTPYKTYpY.

5. CkauaTb mogenb chepmeHTa B hopmare .pdb (ccblika B NpaBoOM BEPXHEM YIy).

6. 3anyctutb nporpammy Maestro, OTKpbiBaeM B Hell CKayaHHyH CTpYKTypy. Bknagku «Project»,
«Edit», «View», «Workspace», «Display Atoms», «Representation» f0/DKHbl ObITb aKTUBHbI.

7. Y6patb C n306paxxeHnsa mogenu Mosiekysibl BoAbl U NNraH4oB.

8. [lns 6onbluelt HarNAgHOCTM OTPa3nTb Ha MOAENN 3/IEMEHTbI BTOPUYHON CTPYKTYPbI.

9. Pa3BepHyTb MoAesb crieynanibHbIM KHOMKamMn B J1IEBOM KpaiHeM psay naHenu.

10. BblbpaTb CTPOKy «Select».

11. B oTKpbIBLLEMCA HOBOM OKHE OTKPbITb BK1aaKy «Residue», Bbl6patbk CTpoKy «Residue type»
N HaxaTtb «Cys» (aHaNormMyHo «Trp», «Tyr», «Phe»), «Add» 1 «OK».

12. CoxpaHuUTb NO/yYEHHbIE N300PaXEHNSI.

13. Coenatb BbIBOA, O BCTPEYaAEeMOCTW LesIeBbIX aMWHOKUC/IOTHbLIX OCTATKOB Ha NOBEPXHOCTU
MOJIEKY bl Besika.

Na6opatopHasa pa6ota. DU3NKO-XMMUYECKME OCHOBbI AENCTBUSA WMOHU3UPYIOLLNUX W3/TYHEHWA.
Pa6ota ¢ npunoxeHunamm RadLabs 1 Monirad.

Martepuanbl n o6opygoBaHue: [JosmmeTp-paanomeTp MKIM-01-10/10. Mpunoxenuna RadlLabs n
Monirad

Lenb pa6oTbl: NO3HAKOMUTLCS C paboToi nNpunoxeHuin RadLabs n Monirad, npoBecTn OueHKy
paanaunoHHO 06CTaHOBKM B Npeaenax yuebHoro kopnyca.

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

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

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

3. poBecTn M3MepeHue MNJIOTHOCTM MOTOKa [-4acTul, MocnefoBaTes/ibHO Ha KaxkAOM 3dTaxe
Kopnyca.

3. CoxpaHuTb NoslyyeHHble pesynbTarhl.

4. MpoaHanu3npoBaTb pe3ynbTaTbl U cAenatb BbIBOA O paavalMOHHON 06CTaHOBKE B y4EOHOM
Kopnyce.

OTBeTUTb Ha BOMPOCHbI:

1. Yto npeacrtaBnsieT coboii pagnoakTUBHbIN pacnag 3/IEMEHTOB?
2. [lainTe xapakTepucTrKy BUAOB paanoakTMBHOMO pacnaja.
3. Cchopmynupyiite 3aKOH pagnoakTMBHOIO pacnaja.
4. OxapakrepusyiTe AeTeKTOPbl NOHU3UPYHOLLNX N3NYyYEHWA.
5. OnuwunTe NpUMeHeHne paaMoakTUBHbLIX N30TOMOB B 6MO0TMK N MefuLMHE.



6 O6/1aCTb NPUMEHEHUS 1 BO3MOXHOCTW NpuioxeHnin RadLabs n Monirad.

OonucaHue TeXHOJIOTNN npoeepeHus TEKyU.leﬁ atTectauuun

Tekywas aTrectaums NpoBOAWUTCA B COOTBETCTBUM C [1ONOXeHVWeM O Tekyllei aTrectauuu
obyvallxca NOo  nporpaMMam  BbICLIEr0  06pa3oBaHusi  BOpPOHEXCKOro  rocyapCTBEHHOrO
yHuBepcuTeTa. Tekywas arrectauns npoBoAMTCS B (pOpPMe OTYETOB O BbINOSIHEHWMU /1a60pPaTOpPHON
paboThbl.

OTueT O BbINOJIHEHUU Na6opaTopHOIi paboThl
LLla6noH oTyeTa 0 BbINOIHEHUW /TA60PaTOPHON pPaboThl
OT4yeT 0 BbINONHEHWM nabopaTopHoi paboTbl Ne _ <Ha3BaHMe TeMbl>, BbINO/IHEHHOWN B pamKax
ancumnnaviel b1.6.43 O6wan n meguuMHcKkas pagnmoduonorns obydawouwmmes  kypca <®.1.0.>,
cneynansbHocTb — 30.05.02 MegumumHckas 6rogusnka

Lenb pa6oThbl:

O6GopyaoBaHMe U MmaTepuasbl:

Xopa pa6oThbl: (kpaTKkoe onucaHne xoda padoTbl C yKazaHWeM MepBUYHbIX AaHHbIX, pacyeTHbIX
dopmys, pe3ynbTaTtoB NMPOMEXYTOUHbIX M KOHEUHbIX pacyeToB; WIIKCTPATUBHbBIA MaTepuas (rpadounku,
cdhoTorpadum 1 np.), obobularouime TabnnLbl)

BbiBOAbI:

Tpe6oBaHUA K BbINO/MIHEHUIO 3a4aHUI (MU WKaNbl U KPUTEPUN OLleHUBaHUA):

Kputepuamm oueHnBaHUA BbINOIHEHMA NnabopaTtopHO paboTbl ABAKOTCA:

— NOoAroToBKa K 3aHATMIO (OgoopMm/iIeHME 3aHATUSA B paboyeil TeTpaaun B COOTBETCTBUM C
MeTOANYECKUMUN peKOMeHAaLMAMM);

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

— aKTMBHOCTb M CaMOCTOATENbHOCTb NP BbINOSIHEHUN 3a[aHWIA;

— ohopmneHne pesyibTatoB B COOTBETCTBMM C METOAMYECKAMU PEKOMEHLALNAMN;

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

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

PaboTa cunMTaeTcs BbIMOJIHEHHOW W 3a4TEHHOW, eCc/in CTYAEHT B KOHLUE 3aHATUS npeacTtaBun
OTYeT B COOTBETCTBMM C AAaHHbIMU METOANYECKUMU PEKOMEHAALNSAMMU.

20.2. NMpomexyToyHas atrectayus
MpomexyToyHaa aTTectauMs Mo AUCUMNJIMHE OCYLLEeCTB/IAETCA C MNOMOLLbID CnenyoLwmx
OLLEHOYHbIX CPenCTB:

20.2.1. MNepeyeHb BONPOCOB K 3a4eTy
1. MpegMeT 1 3aga4m MeauUMHCKON 61uor3snkn. MpobaemMbl U NepcrnekTnBbl Pa3BUTUS COBPEMEHHOM
MeANUNHCKOM 61OdIN3NKN.
2. 3aKoHbl ABWKEHUS XNakux Ten. OCHOBbI MeXaHVKN XWAKOCTEW: HanpshkeHue, rmugpocraTnyeckoe
JaBneHune, BA3KOCTb.
3. Buabl BA3KOCTWN.
4. 3akoH HeoToHa B peonorun. HoloTOHOBCKME N HEHBIOTOHOBCKMNE XUOKOCTH.
5. Teopema bepHynnn. [lBmxeHune XnaKkoctu B Tpyokax. NyaseneBckoe TeYeHMEe XNOKOCTU B TPYOKe,
yncno PeiHonbaca, TYpOyeHTHOCTb NPy TeYeHun B TpyoKe.
6.  TeuyeHue XMOKOCTU B CyXaloLLelics, 30rHyTol Tpyoke, ob6TekaHue Ten.
7. FemogMHaMMyeckne OCHOBbI KpoBooOpalleHusi. JInHeliHasa 1 06beMHasi CKOpPOCTb KpPOBOTOKA.
MeToabl M3MepeHWs CKOPOCTU [ABWXEHUS KPOBW. [pajMeHT CKOPOCTM TeuyeHus KpoBu. MeTonpbl
onpepeneHns BA3KOCTN KPOBMW.
8.  Brodwmsunuyeckune ceoiicTBa 6eska.
9. donanHr 6enkoB. OnbIT AHMHCEHA. Mapaaokc JleBeHTass, ero peLleHue.
10. 3ranbl dongmHra. LanepoHsl, nx dyHKumn. dongassl, Nx yHKUUK.
11. WHCTpyMeHTbl M3y4YeHUss MPOCTPaHCTBEHHOM CTPYKTypbl 6enka in silico. basa paHHbIX PDB.
Mnatdopmel NCBI, EMBL.



12. TllapHble N MHOXECTBEHHble BblpaBHMBaHUA. BbIiBNeHMe YHUKaNbHbIX W KOHCEepBaTUBHbIX
nocnepgoBatenbHocTel. Mporpammbl BLAST, ClustalW, BioEdit.

13. AHaM3  aMWHOKMCNOTHbIX OCTaTKOB, (QOPMUPYIOLMX MOBEPXHOCTb  6esiKoBOW  rN1o6ysbl.
MNporpamma MAESTRO.

14. AHanu3 BHYTPEHHEN NPOCTPAHCTBEHHOW CTPYKTYpPbl 6GEMKOBOW MOAekynbl. [Mouck nonocTei,
kaHanos n nop. Nporpamma MOLE.

15. BbonesHu yenoBeka, CBA3aHHbIE C HapyLleHneM honguHra.

16. MeToabl MOMEKYNAPHON BUOUN3NKA B KNMHUYECKOWN NPAKTUKE.

17. TeopeTnyeckne oCHOBbI METOAa 3nekTpodopesa.

18. TeopeTuyeckne oCHOBbI MeToAa resb-punbTpaunn.

19. TeopeTnyeckne OCHOBbLI METOAA Y/IbTPaLEHTPUDYrpoBaHNS.

20. TeopeTuyeckme OCHOBbI CNEKTPOOTOMETPUYECKOTO aHaIm3a. Bo3MOXHOCTK criekTpodhoTomeTpa
UV-2401PC (Shimadzu, AnoHns)) 1 nporpammHoro npunoxeHus UVProbe gna getanbHOro aHanmsa
CNeKTpaUTbHbIX XapakTepUCTUK BMOOOBHEKTOB.

21. [OundbdpepeHumnanbHas 1M nNpou3BofdHas CnekTpogoToOMeTpusi. BO3MOXHOCTM chekTpodoToMeTpa
UV-2401PC (Shimadzu, AnoHus) u nporpamMmmHoro npuioxeHusa UVProbe ansa getanbHOro aHanmsa
CNeKTpaUTbHbIX XapakTepUCTUK BMO0OBHEKTOB.

22. TeopeTtnyeckne O0CHOBbI du/lyopecUeHTHOro aHamsa.

23. Teopetuyeckue OCHOBbI MeToga 61oXeMUIIOMUHECLIEHLMN. VHayumpoBaHHas
XeMUIOMUHeCUeHUNS. KMHeTnka XeMUIIOMUHECLEHLNN.

24. CsobogHble pagukasibl B brocructemax. Vix posib B HOpMe v Npu naTonormu.

25. AKTMBHblE (DOPMbI KMCIOPOAA.

26. TlepokcupHOe oKUC/eHne NMnnaoB.

27. Okcup asoTta u ero buonornyeckas poseb.

28. AHTUOKCMAAHTbI, MEXaHU3M AEeNCTBUS.

29. ®epMeHTbl aHTUOKCUAAHTHON CUCTEMbI, KaTaIn3MpyemMble MU peakLmm.

30. bBonesHn yenoBeka, cBA3aHHbIE C HapyLLeHeM PYHKLMOHMPOBAHNA aHTUOKCUAAHTHON CUCTEMBI.
31. MopgenbHble NUNUAHbIE MEMOPAHBI.

32. TllpymMeHeHne NMNoCcoM Npu N3roToBMEHUN JIEKAPCTB.

33.  MexaHu3mbl TpaHcnopTa BeLecTB Yepes3 61osiornyeckme MeMopaHsl.

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

35. CBob6ogHopaaukanbHble npoLecchbl B GuomemopaHax.

36. CoBpeMeHHasdA wMofeflb MeMOpaHbl W pPoOSb  JIMNUGOB B (DYHKUMOHMPOBAHMM  MeMOpaH.
MembpaHHble padTbl.

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

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

39. HapyweHne paboTbl MEMOpPaHHbLIX CUCTEM Kak OAHA M3 NPUYMH NATONOrMMin B (PYHKLMOHMPOBAHMWSA
KNeTok (6uonornyeckas CMepTb KAETOK MPU TMNOKCUKN, MHTOKCUKALMAX, MEXaHNYECKMX MOBPEXAEeHUAX
TKaHe, 0TMOPOXEHNSAX N OXOrax, AeNCTBUN NOHU3UPYHOLLMX N3YUYEHUA).

40. HapyweHua QYHKUMOHMPOBAHMUA MeMbOpaH Kak CrefcTBue W3MEHEeHWs akTUBHOCTM paboTbl
MeMOpaHHbIX (PEPMEHTOB, AeATENIbHOCTM MEMOPaHHbIX PELLENTOPOB WV MOHHbLIX KaHa0B.

41. Bwuabl 6uonoTeHUManoB, MexaHusm (OpMMPOBaHMA MOTEHUMana MNoKosl. YpaBHeHus HepHcTa,
FonbgmaHa, Tomaca, Xo4KKMHA-Xakcaun.

42. TloTeHuman geicteus, ero ceoilictea. OCoOb6eHHOCTY NoTeHumMana AencTBusa cepAeyHON MbiLLbl.
43. burodm3snka HepPBHOIO NMMynbCa.

20.2.2. NepeyeHb BOMNPOCOB K 3K3aMeHY
1. doTopeLenuus, ee MOMeKyspPHbIe MexaHu3Mbl. CTpoeHne nasiodek U Konboyek cetTyaTky rnasa.
doToXMMUYeckme npespaleHns pogorncrHa. MexaHm3m hopMyMpoBaHusA peulenTopHOro noTteHuvana B
3pUTENIbHOM peLenTope.
2. Brodmsnka cnyxa. CnyxoBble peuentopbl, MEXaHU3M peLenLymmn 3ByKOBbIX Kosie6aHuiA.
3. Tunbl KNETOYHbIX peuenTopoB. CBOICTBA PeLLEnTOpPOoB. JlIraHa-peLenTopHOe B3aMMoAencTeme.
4. MexaHn3Mm nepegayn curHasia B KNeTky. lNepBruyHbIe N BTOPUYHbIE MECCEHKEPbI.
5. MexaHn3m AencTBus rmapoo6HbIX TOPMOHOB Ha MOEKY/ISIPHO-KNETOYHOM YpPOBHE. MexaHn3m
AelcTBUA rnapodun/ibHbIX TOPMOHOB Ha MOJIEKY/ISIPHO-KNIETOYHOM YPOBHE.



6. MexaHu3M BO3HVMKHOBEHUSA aBTOKOo/ie6aHuin B OMOAOrMYECKMX cucTtemax, pacnpocTpaHeHune
aBTOBOJIH B BO30yaMMbIX cpepax. Peakuns Benoycosa — XXab0TUHCKOro Kak MogefNlb BO3HUKHOBEHUSA
aBTOKO1EBAHWIA.

7. Mpo6sieMbl XPOHOOBMOOTNK, UCMOJIb30BaHNe NPUHLUMNOB XPOHOMEAMLMHbI B pa3paboTke MeTo40B
neyeHnss apuTMUA cepaua M Apyrux 3aboneBaHWuil, CBA3aHHbIX CO CMOHTaHHOW BO30GYAUMOCTbLHO
HEPBHbIX 1 MbILLEYHbIX TKAHEN.

8. MaTtemaTuyeckme mogenn B 6uonorun.  Mcnonb3oBaHve  UUPPOBLIX  TE3HONOMMA B
MozenmpoBaHun. VisyyeHne aBTokosie6aHnin ¢ NOMOLLbI0 METOL0B MareMaTnyeckoro MoAesiMpoBaHus.
9. ®U3NKO-XMMUYECKME OCHOBbI AENCTBUSA MOHU3NPYIOLLMX N3TYHEHUIA.

10. [J03bl MOHM3MPYKOWETO M3/yYeHuUs. [eTeKTopbl WMOHU3MPYKOLWMX WU3nydeHuin. MpunoxeHnsa ans
po3nmeTposB RadLabs 1 Monirad.

11. TeopeTuyeckue npeacTaB/ieHNs O MexaHu3Me OMOJIOTMYEecKoro AelCTBUA  NOHU3MPYHOLMNX
n3nyyveHnin. MonekynsipHble acnekTbl OGMOMOrMYECKOro  AEeNCTBUA  MOHUSUPYIOLUMX  U3/TYHYEHWA.
B3anmogeicTeme pasHbiX BUAOB MOHM3UPYIOLWETO M3/yYeHnst ¢ BOMOeKy1amu.

12. MexaHu3mbl NOMMOLWEHUS 3HEPTUN NOHMN3NPYIOLLIMX U3MTYYEHWIA.

13. MexaHu3M pa3BUTKS JIyYEBOTO NOPaKEHUS.

14. TlposBneHne fIyd4eBOro NopaxxeHUs Ha YPOBHE KITeTKM.

15. JlyyeBasi 6051e3Hb Yenoseka. OnocpefioBaHHble U OTAasIeHHble 3DdEKTbI 06NYHEHUS.

16. Cnocobbl ge3aKkTmBaunm BO30YXXAEHHbIX COCTOSAHUIA.

17. JIIOMUHECUEHUMS, MPUMEHEHNE NIOMUHECLLEHTHOIO aHa/IM3a B MEAULMHCKOM AnarHOCTUKe.

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

19. ®oTo6UONOrMYEcKne NPOLECChl U UX CTaAuN.

20. doToXMMUYeCKMe npeBpaLleHns 61uononnmvepos N GuomemopaH.

21. OcHOBHble Hanpas/ieHnsa (poToOMeANLMHBbI.

22. ®dotoTepanus.

23. MexaHu3mbl TepaneBTMYECKOro aeiicteunsa Yd-ceeta. ictopus npuMeHeHust Y ®-06/1y4eHNs1 KpOBMW.
MeTtoabl Y®-06/1y4eHNss KPOBMW.

24. ®oToaMHamMmyeckas Tepanus. doTonpoTekTopsbl, MeXaHU3Mbl nx aencrteus.
doTOoCEHCUONNN3ATOPbI, MexaHu3Mbl WX AelcTBMA. POTONPOTEKTOPbI M (POTOCEHCUOUNN3ATOPSI,
ncnosib3yemMblie npu metogax ooTosieHeHus.

25. OKucAuTesnbHbIN CTpecc npu otoTepanmu.

26. TloHsATMEe 06 WHAYUUPOBAHHOM U3yyeHun. Jlazepbl. Buabl nasepoB, OCOOEHHOCTU KX
61onornyeckoro AencTema

27. JNasepHoe 06s1y4yeHne, OCHOBHbIE NapaMeTpbl.

28. TMpumeHeHne nasepHoro o6sy4yeHns B MeauunHe.

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

30. JlazepHasd Tepanus, MexaHn3Mbl ie4yedbHoro achdekra.

31. BnsHWE HU3KOUHTEHCMBHOIO /Ia3€PHOIo U3/Ty4eHMa Ha MeMOpPaHbl KNeTOK KPOBU.

32. ®oTOMHAYLMPOBAHHbI anonTo3 U HEKPO3 NIENKOLINTOB.

OonucaHue TeXHOMOrMn NpoBeaeHns
MpomMexyTouHast aTTecTtauusi NpoBOAUTCA B COOTBETCTBUM C [1O/I0KEHMEM O NPOMEXYTOYHO
aTtTecTalum 06y4atoLMXCsl N0 NporpamMmmam BbICLLErO 06pa30BaHus.
KOHTpONbHO-U3MepuTebHble MaTepuasibl  NMPOMEXYTOYHOM aTTecTauuyM BK/IOYAKT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSIIOLME OLEHUTb YPOBEHb MOJYYEHHbIX 3HAHWIA, WM NpPaKTUYeckoe
3aflaHne (415 3K3aMeHa), N03BO/IAIOLLEE OLEHUTL CTENEHb CDOPMMPOBAHHOCTN YMEHWUIA N HABBIKOB.

Npu oueHnBaHMN UCNOJBb3YIOTCA KayeCTBEHHAas N KOJINYeCTBEHHAas LWKasibl OL,EHOK.



Mpumepbl KOHTPOJIbHO-U3MEPUTESIbHBIX MaTePUasIOB A1 NPOMEXYTOUHbIX aTTecTauuii no
ancuyunnuHe B1.0.35 O6was n meguLUMHCKaa 6nodnsnka
YTBEPXJAHKO
3aBeayrowuii kaceapoii
61MOdN3NKN N BUOTEXHOIOTNN

B.I. ApTioxoB
. .2021r.

CneunanbHoOCTb 30.05.02 MeduyuHckasi buoghusuka

OuncumnnnHa 61.0.35 O6bwas u meduyuHckasi buoghusuka

Kypc 4

dopma 06yyeHus oyHasi

Bug koHTpOns 3a4em

Bug attectaymm npomMexymoyHasi

KOHTpObHO-n3MeputenbHbIin matepuan Ne 1
1. MNya3eneBckoe TeYeHue XMUAKOCTM B TpybKe, uncno PeilHonbAaca, TypOy/leHTHOCTb NpU TeyeHuu B

Tpyo6Ke.
2. ®epMeHTbI aHTUOKCUAAHTHOM CUCTEMbI, KAaTaIN3NPYyEMbIE UMW peakLmu.

lNpenogaBartenb O.B. ballapnHa

YTBEP>XJAHO
3aBeayowuin kapeapoii
61MON3NKN N BUOTEXHOIOTNN

B.[". ApTioxoB
. .2021r.

CneunanbHOCTb 30.05.02 MeduyuHckas buoghusuka

OuncumnnnHa 61.0.35 O6was u meduyuHckasi buoghusuka

Kypc 5

dopma 06yyeHus OYHas

Bug, koHTpoNA 3K3aMeH

Bug attectayum npomexymoyHasi

KOHTpO/IbHO-n3MepuTesibHbIn matepuan Ne 2

1. MexaHn3m OpMUPOBaHUS PELLENTOPHOrO NOTEHLUMana B 3puTeNbHOM peLenTope.

2. OKMCNUTENbHBIN CTpecc npu hoToTepanuun.

3. depmeHT K*/Na™-ATdasa B nnasmaTnyeckolr membpaHe spuTpoLmTa COBEPLUN WECTb LUMKNOoB. Kakoe
KO/IMYECTBO MOHOB HATPUA N Kasius NpU 3TOM OblJI0 aKTUBHO TPaHCMopTUpoBaHO? CKOMbKO 3HEprun
6b1/10 NpY 3TOM U3pPacXof0BaHO, €C/IM MMApPosIM3 0AHOro Mo AT® conpoBOXAAaeTCss 0CBOOOXAEHMEM
33,6 k[x? SdhPheKTUBHOCTL NnpoLecca 3HepreTUYeckoro ConpsKeHns YC1oBHO cunTaTb 100 %.

lMpenopasatesib M.I". Xondaeka

Tpe60BaHuUA K BbINO/THEHUIO 3aZaHUii (MU WKa/Ibl U KPUTEPUUN OLLEHUBAHUA):

1) nonHota W O0OOCHOBaHHOCTbL OTBETA; 2) YMEHWe noMb30BaTbCsd TEPMUHOOTMEN,
hopMyNMpoBKaMu, MOMNOXEHUAMU U MpuMepamu; 3) CTeneHb CaMOCTOATE/IbHOCTU MPU BbINOSIHEHUN
KOHTPO/IbHOI paboTbl, 4) CNOCOBHOCTbL (hOPMYyNMPOBaThb 3aKNHYEHNE U BbIBOAbI.

LLikana oueHnBaHuS:

OueHka "3auTeHO" BbICTABMSETCS OOyvalollemMycs, €ec/M OH [AEeMOHCTpPUpYeT 3HaHue
TeopeTUYecKnx OCHOB MeLUUUHCKOM 6Modn3nkM, CcrnocobeH camMoCTOATENIbHO WX C  MOMOLLbIO
npenojaBsartens peLlatb NpakTuyeckme 3agaun.



OueHka "He 3a4TeHO0" BbICTaB/IAETCA 00yvaloLLEeMycs, ec/iv OH AEeMOHCTPUPYET OTPbIBOYHbIE,
parmeHTapHble 3HaHWs B 006/1aCTM  MeAMUMHCKON 6uodn3nkM, Aonyckaet rpybble  OLNOKN,
AEMOHCTPUpPYET OTCYTCTBME YMEHUI 1 HABbLIKOB PeLLUeHNs NPakTUYecKnx 3aaau.

OueHKa "OT/IMYHO" BbICTABASAETCH, €C/IN 0OYyYalOLINACA AEMOHCTPMPYET 3HAHNE TEOPETUYECKMX
OCHOB MeOUUNHCKOM B1OdIN3NKK, YMEHNE OO BbACHATL TeOpeTMYECKE NOCTPOEHUS, NPUMEHATb 3HAHUSA 1
HaBbIK/ B 06/1aCTN MeULMHCKOV 6MOM3NKN AN peLueHns NpothecCnoHabHbIX 3a4au.

OueHka "XopoLlo" BbICTaBNASETCA, ecnu obyyawwmiica AonyckaeT Herpyoble ownbku wnnm
HEeTOYHOCTM MpO OTBeTe Ha Bornpocbl KVMMa, HO fgaeT npaBwu/ibHble OTBETbl Ha LOMNOJIHUTESIbHbIE
BOMNPOCLI. HeaoctatoyHO NPOAEMOHCTPUPOBAHO 3HAHWE WKW cofepxartcs oTAesibHble npobesnbl BO
B/1IaJIEHVN TEOPETUYECKMM U MPaKTUYECKM MaTEPUaUIOM.

OueHka "ya0BeTBOpPUTE/IbHO" BbICTAB/IAETCA, €C/IM 00yHatoWMIACa AEMOHCTPUPYET YaCTUYHbIEe
3HaHWsa B obnactm MefuUUHCKOW O6uou3nKM, WAN UMeeT HecUCTeEMHOe YMeHWe M0/1b30BaTbCA
nabopaTtopHbIMK MeTodamMu A1 peLleHns NpogecCcnoHasTbHbIX 3a4au.

OueHka "Hey[0B/ETBOPUTE/ILHO"  BbICTAB/SAETCA, ec/nv  0obydvalluiica  OeMOHCTpupyet
OTPbIBOYHbIE, (pparMeHTapHble 3HaHWs, [AonyckaeT rpybble OwnbkM, AEMOHCTPUPYEeT OTCyTCTBME
YMEHWIA MPUMEHATb 3HAHMA W HaBblkMW B 006N1acTM MeAUUMHCKOA OuMou3nkn A8 peLleHus
npodgoeccroHasbHbIX 3a4au.
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	Способен использовать и применять фундаментальные и прикладные медицинские, естественнонаучные знания для постановки и решения стандартных и инновационных задач профессиональной деятельности
	ОПК-1.1
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	ОПК 1.3
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	ОПК-1.1. Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач
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