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

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

YTBEPXAAIO

3aBsepylonii kaenpo
61odM3MKN 1 BUOTEXHOOTNN

e / e B.I. ApTiOXOB

21.03.2022

PABOYAS MPOrPAMMA YYEBHOW ANCUUNTMTTNHDbI
B51.B.04 Buodn3mnka KneTku

1. Kog u HammeHoBaHuMe cneunasibHOCTM:
30.05.02 MeguumHckasa 6uodgomamka
2. Cneyunanunsauyuns: MegmunHckas émocmsmka
3. Ksanudmkauma BbinyckHUKa: Bpay-61modunsnk
4. dopma 06y4YeHunA: ovHas
5. Kacheagpa, oTBeuatowian 3a peanmsayuio gUCLUNAUHBI: 6MOUN3MKN 1 BUOTEXHONOTUN

6. CocTaButenu nporpammbl: BawapuHa Onbra BnagMmmpoBHa, kaHaMaaT 6GMOoN0rMyeckunx
HayK, AOLEHT,

HakBacnHa MapuHa AnekcaHApoBHa, AOKTOP 610/1. HayK, AOL.

7. PekomeHpgoBaHa: HMC meguko-6mnonormnyeckoro gpakynbteta, npotokon Ne 2 ot 21.03.2022

8. YueOHbIii roa: 2027/2028 CemecTp(bl)/TpumecTp(bl): B



9. Llenu n 3agaum y4ye6HOW AUCLUN/IUHDI
Lensimu ocsoeHus y4ebHOoU oucyurn/iuHbl A8/1SK0MCS:

- OCBOEHME CTy[EHTaMW COBPEMEHHbIX NPeACTaB/IEHUIA O CTPYKTYPHOI opraHu3aumm
K/TETOYHbIX KOMMOHEHTOB U MexaHu3Max UX (PYHKLMOHWPOBAHMSA B HOpMeE, NMpu BO3AENCTBUU
(PU3MKO-XMMMYECKMX  (DAKTOPOB U  PasBUTUM  NATOMOTMYECKUX COCTOSIHWIA  OpraHu3ma,
tbopmupoBaHMe  CMOCOGHOCTM  yCTaHaB/MMBaTb  MPUYMHHO-C/IEACTBEHHbIE  CBSI3U B
(pYHKLMOHMPOBAHNN PETY/IATOPHBIX CTPYKTYP KNETKH,

- 0becneunTb HasMumne y CTyfeHTa NoHUMaHUA NMPUMEHeHUs 6ModPn3NYEeCcKUX 1 PU3NKo-
XMMUYECKNX TEXHO/IOTUI B 34paBOOXPaHEHNN,

- cdpopmmupoBartb CMOCOOGHOCTL BbIABAATL NPO6/EMbl B chepe OGuousnyeckux u
PU3MKO-XMMUYECKMX TEXHO/IOTUIA B 34paBOOXPaHEHUM

3adayqu y4yebHOU OuCyUr/IUHbI:

- N3y4nTb Knaccudpmkaumo, coctas, CTPYKTYPY, (OU3UKO-XMMUYECKME CBOCTBA, OYHKLIM
KOMMOHEHTOB MeM6paH, 0CO6EHHOCTUN NX MEXMOEKYNSIPHbIX B3aVMOAENCTBIIA;

- MONy4YeHNe NPaKTUUECKUX HaBLIKOB paboTbl, 60/1ee NOSIHOe OCBOEHUE CTy[AeHTamu
610hM3NYECKNX METO0B aHaNN3a; METOI0B UCCNEAOBaHNS MEMOPaAH; METO0B MOJTyYEHUS U
HanpaB/ieHVs1 UICNOb30BaHNSA UCKYCCTBEHHbLIX MEMOpPaH;

- U3yYeHne MexaHW3MOB TpaHCrnopTa BELeCcTB U MOHOB Yepe3 MembOpaHbl, CTPYKTYPHO-
(PYHKLUMOHA/IbHON  OpraHuM3auun NepeHOCUYMKOB, KaHasloB, TpPaHCMOPTHbIX ATdas; posb
6uomembpaH B nMpoueccax nepegayn WHopMauum B KNETKY, B OCYL,EeCTBIEHUN W
perynnpoBaHnM MeTabosiMyeckmx MpPoLECCOB B KIETKE, B MEXK/IETOYHbIX B3aMMOAENCTBUSIX;
cnoco6bbl MoanrkaLmm Mmemopan;

- MOHMMaHWe CyWHOCTU romeocTasa, MyTeili nepefayn curHana B KIeTKy W ero
npeobpa3oBaHnsl; MOJIEKYNSIPHO-KNETOUYHbIX MEXaHW3MOB perynsiumm  6UOXMMUYECKUX W
610hM3nNYECKNX NPOLEECCOB B KIeTKe

- pacwucpoBka NEPBUYHBIX MOMEKYNSPHbIX MPOLLECCOB, JfleXawmux B OCHOBE
(byHKLMOHMPOBAHMSA KNETKM B HOPME 1 NMPY NaTo/I0rMK1, MEXAHN3MOB Pa3BUTUS NATONOTNYECKMX
COCTOSIHWIA OpraHM3Ma 4esioBeKa, CBA3aHHbIX C HapylleHWEeM CTPYKTypbl W OyHKUWIA
MeMOpPaHHbIX KOMMOHEHTOB

- CNOCO6HOCTL peLlaTh onpeaesieHHble 1ccneaoBaTenbCekue 3a4aumn.

10. MecTo yueOHOIi gucuunanHbl B cTpykType OOMM:

AvcumnnvHa oTHocuTCA K 610Ky 6a30BbIX AvcumnivH (mogyneit) (b.1), yacTb,
dhopmMmpyemas yyacTHMKaMmn obpasoBaTesibHbIX OTHowWweHui (B.1.B.). JaHHas gucumninHa
AaBnseTca npegwecteytower 6noky 2 (Mpaktukn) n 6noky 3 (FocygapcTBeHHasi UTOroBast
aTTecrayus) nporpamMmei.

11. TIlnaHupyemble pe3ysibTaTbl OOyUeHHs] MO [JUCLMIUIAHE/MOAYMIO (3HAHHS, YMeHWs, HaBBIKH), COOTHECEHHbIe C
TIAHUPYEMBIMH pe3yJibTaTaMH OCBOeHUs1 006pa30BaTe/IbHOM MPOrpaMMbl (KOMITETEHIIUSIMA) U UHIUKAaTOPaMH WX JOCTHKEHUS:

Kopg, HasBaHune Koa(bl) MHankaTop(bl) MnaHMpyemble pesynbTaTbl 00yYeHNs
KOMNeTeHLmMn
MK-3 CnocobeH MK-2.3. | Onpepensert HoBble | 3HaTb:  COBPEMEHHble  MpeAcTaB/fieHMs O
npoBOANTb obnactu CTPYKTYPHOW OpraHu3auum KOMMOHEHTOB K/1eTKU
Hayu4Hble nccnefoBaHusa u N MexaHn3max Ux (PyHKLMOHMPOBaHUS B HOPME,
nccnepoBsaHus B npo6aembl B cchepe | npy BO3LENCTBMN (DU3MKO-XMMUYECKUX (DAKTOPOB
obnactu pa3paboTku M pasBUTUN psiga NaTONOMMYECKUX COCTOSHWUIA
MeaMUVHbI U 6rogmanyeckux n | opraHvmama
6uonorun PU3NKO-XUMUYECKNX
TEeXHOMorni B YMeTb: UCNO/b30BaTh TEOPETUYECKME 3HAHUS B
3[paBoOXpaHeHNn | obnactm  6uodm3nKM  KNeTkm B Gyayulen




npodheccuoHasibHON [eATENBHOCTY, CBSA3AaHHOM C
nccnefoBaHneM  CTPYKTYPHO-(RYHKUMOHAIbHOTO
COCTOSIHMA MeMb6paH W ApYrMX KOMMOHEHTOB
K/IETOK.

BnageTb: HaBblkamMy WCCNeAOBaHWSA KNEeTOK C
MOMOLLLID  (U/TYOPECLIEHTHOTO  MUKPOCKONa,
CKaHVpYIOLLEro  3M1eKTPOHHOTO  MUMKpOCKoNa,
BblAE/IEHNS Pa3fIMUHbIX KIEeTOK W KNEeTOYHbIX
KOMMOHEHTOB, UCC/eA0BaHNA WX CTPYKTYPHO-
(PYHKLUMOHANBHOTO COCTOSIHUA B HOPME M B
YyCNOBUSAX aencreus hM3UKO-XUMUYECKNX
hakTopOoB..

12. O6beM gNCUUNIUHBbI B 3a4€eTHbIX eguHuuyaxiuac — 3/ 108.

dopma NPoMeXyTOUHOI aTTecTaumm — 3aveT

13. TpyA0eMKOCTE 110 BiJaM yueGHOM paboThI

TpyooOEeMKOCTb
Bupg yuebHol paboTbl Bcero Mo cemecTpam
No cemecTpa No cemecTpa
AyANTOPHbIE 3aHATUSA 40 40
JNiekunn 16 16
npakTnyeckme - -
B TOM 4unCne; nabopartopHble 16 16
rpynnosble 8 8
KOHCY/IbTaumm
CamocTosaTesbHas paborta 68 68
B TOM YUC/IE: KypcoBas paboTa (MPOeKT)
dopma NPOMEXYTOYHOWN aTTecTauum
(9K3aMeH — __4ac.)
VToro: 108 108

13.1. CopeprkaHue JUCLUIIAHBL

Ne n/n

HanmeHoBaHuve pa3sgena
ANCUMNNNHBI

CopepxaHue pasgena AUCUmUnvHbI

Peanusauus
pasgena
ANCLUN/INHBI C
MOMOLLbIO
OHNaWH-Kypca,
QYMK*

1. lekuum
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BeepgeHve B 6Uodn3nky
MeMOPaHHbIX Y KNEeTOUHbIX
npoLeccos

CTpyKTypHO-
doyHKUMOHaNbHas
opraHu3auus KOMNOHEHTOB
6uomembpaH

Brohunsmka KNeTknm — BaxXHeRLWWi pa3aen 6uodmsnku.
Brocusmka membpaH Kak K1lo4eBoin pasgen
6r1odm3nkn kneTkn. MepcnekTuBHbIE HanpaB/ieHWs
6uonsnkun KneTkn. Metoapl UccnefoBaHNs MeEMOPaH:
broxnmmnyeckme, rnogmnsmnyeckme, usnoaornieckme,
reHeTunyeckme, MMMyHosiornyeckme. buodmsnueckme
MeTOoAbl UCCNnefoBaHNsa membpaH: AnpakuoHHbIe
(peHTreHoBcKas gudipakums, agndpakumsi HENTPOHOB);
pe30HaHCHbIE (S4EePHbIN MarHUTHbIA Pe30HaHC,
3NEKTPOHHbIN NapaMarHnTHbI pe3oHaHC); onTuyeckme
(abcopbumoHHas crnekTpockonus, dayopecueHUns n
mMeTop, (h/TlyopecLeHTHbIX 30HA0B, AUcnepcus
ONTUYECKOTO BpaLLeHus, KpYroBOi ANXPOn3Mm,
NHhpakpacHasa cnekTpooToMeTpUs);
anddpepeHurasnibHan ckaHupyoLas
MUKPOKa/I0pPUMETPUS; METOL, paAN0aKTUBHbIX METOK;
MeTOoA, MOAeNIMpoBaHns memopa.

Knaccudpmkauus, coctas, CTPYKTYpa, U OYHKUNN
MeM6paHHbIX MMNnMAoB. OCOGEHHOCTM NIMNUAHOTO
cocTaBa MembpaH KNeToK NPoKapuoT, 3ykaproT U
BMPYCOB.

da3oBble  nepexodbl  NMNUAOB B MembpaHe.
JINOTpONHbIA 1 TEPMOTPONHbIA  Me30Mopthr3m
nmnngos  6uomemM6paH.  KuMHKM,  MexaHu3m  ux
obpaszoBaHus. CTpyKTypHas acummeTpus vnuaos.
CBsA3b Mexay (pa3oBbiM COCTOSIHMEM MNULOB W
dyHKumen wmembpaH. Knaccudmkauusi, CTpyKTypa,
PYHKUMN N NoKasmM3auma MemOpaHHbIX  6eskoB.
CTpyKTYpHO-(OyHKLMOHasIbHasA opraHu3aums
MEMOPaHHOTO  Kapkaca 3JpUTPOLMTAPHOA  KIETKW.
XapakTepucTMka OCHOBHbIX O€/IKOB 3pUTPOLMTapHON
MeMbpaHbl: CMekTpuHa, akTuHa, 6enka nonocel 3,
IMMKOOPUHOB U Ap. XapakTepucTuka YrieBoAHbIX
KOMMOHEHTOB 6Guomem6paH. CTpykTypa M QYyHKUUN
nnasmarnyeckmx membpaH Ha npumepe Mem6paH
spuTpounToB.  OCOBEHHOCTM  MEXMOJEKY/IAPHbIX
B3auMoAeicTBuii B MembpaHax. ®n3nyeckme OCHOBBI
BHYTPMMEMOpPaHHbIX B3aVMOAENCTBWIA. Nvnng-
nvnugHsle,  6enok-nunugHble 1 6esloK-6enkoBble
B3auMOAelcTBUA B MeMbpaHax, WX posb B
(QYHKLUMOHMpOBaHUN  6ruomembpaH. [loHATMe 06
aHHYAPHbIX MNMaax.

1.2

Mem6paHHbIii TpaHcnopT

O6buwaa xapakTepucTvka MpoOLECCOB TpaHcrnopTa
BELIECTB 4epe3 MembpaHy. [BWXywme Cuibl |
MEeXaHN3Mbl MeMO6pPaHHOro TpaHcnopTa.
TepMogMHAMUYECKMNE  YpPaBHEHUS U KpUTepuu
MPOLECCOB MAacCUBHOTO U aKTMBHOIO TpaHcnopra.
MaccmBHbIi ~ TpaHCNOPT  BelecTB.  [lacCuBHbIN
TpaHcnopT WNOHOB. YpaBHeHMs anddoysum,
NPOHULLAEMOCTH, KOHCTaHTa NPOHNLLAEMOCTH.
WHOYLMPOBaHHBIA WOHHbLIA  TpaHCnopT. [oABWXHbIE
nepeHoCcCUnKN (noHoghopsl). Vcnonb3oBaHue
NOHOOPOB B UCC/ef0oBaHMSAX MEMOpPaH 1 MeauUUHE.
VOHHBI TpaHCMOPT 4epe3 CefieKTUBHbIE KaHaslbl.
Knaccudpmkauma  MOHHbIX  kaHasioB.  CTPYKTypHO-
(PYHKLUMOHa/IbHast  opraHm3aumsi  MOHHbIX  KaHas10B
mMemb6paH (noTeHuman3aBucumble KasimeBble,
HaTpueBble, Ka/bUuMeBble KaHanbl). [uckpeTHoe
onncaHne TpaHCNopTa Yepe3 WOHHble  KaHasibl.
AKTMBHbIA  TpaHcnopT. [lepBUYHO- W  BTOPUYHO-
aKTMBHbIN TpaHcnopT. CTPyKTypa, PYHKLMOHASIbHbIE U
dun3nko-xmmmyeckne ceoictea Na, K- ATdasbl n Ca —
AT®da3bl. MonekynsipHble 0CHOBbI DYHKLMOHUPOBaHNS
CUCTEM BTOPMYHO-AaKTMBHOIO TpaHcnopTa. [lepeHoc




yepe3 Mem6paHy MakpoMOJIEKY/1 U YACTULL: 3K30LMTO3
1 3HAOLMTO3.
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Mpobnemsl nepegaun
WHopMaLnK B KNeTKy
Ponb Memb6paH B
MEXKNETOUHbIX
B3aMOAENCTBUSIX

O6wasa xapakTepucTuka  MpoLeccoB  nepegayv
nHcopmaumm B knetke. [OHATME O NEPBUYHbLIX U
BTOPMWYHbIX MecceHapKepax. Knaccudmkanus,
0CcobBeHHOCTH CTPYKTYPHO-PYHKLMOHa/IbHOW
opraHmsaumMm  MemMbpaHHbIX  6eflkOB-pPeLenToOpoB.
Mem6paHHblE peuenTopbl: accoumMmpoBaHHble ¢ G-
6enkamn, Cc EepMeHTaTUBHON  aKTUBHOCTbID U
peuenTopbl — WOHHbIE KaHaslbl. BHYTPUKNETOYHbIE
peLenTopbl.

BHYTPUKNETOUHbIE CUTHAJIbHbIE NYTW. BTOpPUYHbIE
MecceHpKepbl. XapakTepucTuka ageHnnaTumknasHoro
nyTM nepefayn curHana B K/ETKy. XapakTepuctuka
dochomHo3nuTMAHOrO nNyTM nepefjayv curHana B
kneTky. Ponb akTuBHbIX (hOpM KMCnopoga B npoLeccax
CUrHanNbHOW TpaHcaykuun. [MyTu HelporymopasnbHol
perynsaummn yHKLUIA KNeTok.

OCHOBHblE (DOPMbI MEXK/TETOUHBLIX B3aUMOLENCTBUIA.
Po/nb KOMNOHEHTOB GMOMEMOpPaH B OCYLLECTBIEHMU
MEXKNETOUHbIX B3auMoAeincTBuid. MNpukpenuTesbHble,
3anuparoLlime n KOMMYHUKaALMOHHbIE KOHTaKTbl Mexay
kneTkamu. AfresmBHble 6e/lkn MembpaH: MHTErpuHbl,
KaZrepuHbl, CeNeKTUHbI, UMMYHOTN06Y/IVHBI.

14

YpoBHM perynsumu
KNeTOYHOro oTBeTa.
Cnoco6bl perynauumn
aKTUBHOCTN (hepMEHTOB.
Perynsums KonmyecTBa
hepmeHTa B KeTke nyTem
M3MEHEHUSI CKOPOCTU €ro
CMHTE3a U pacnaga.

ANnocTepuyecknii MexaHusm perynsaumm axkTMBHOCTU
depmeHTOB. Mopenu annocTepuyecKknx
B3aVMOAENCTBUIA. M3ocTepuyeckas perynsuyusi.
AACOPOLMOHHBIA MexaHn3M Perynsiyun  akTMBHOCTU
dhepmeHTOB. Accoumauna u guccoumnaumsa 6eskoB Kak
cnocob perynauum nx  (QyHKUMOHAMbHBIX CBOWCTB.
KoBaneHTHad mogudmkaumsi 6GefnkoB B K/IETKe.
Kackagbl  (hepMeHTaTMBHbIX  peakuuin u  ux
dousnonoruyeckas posib

KocTutyTuBHble 1 MHOYyuubesnoHble  hepMEeHTHI.
Perynauua  6uocuHTesa  6enkoB.  O6bume un
cneymduyeckme TPaHCKPUMNLMOHHbIE hakTopbl.
MpoueccuHr PHK. CtabunbHocte MPHK. Perynauyus
TpaHcnsaumMm (No3MTUBHAsSA, HeraTMBHasi U ToTaslbHas
perynsuusl). CopTmpoBka 6e/koB B kneTke. Perynsauns
pacnaga 6enKoB B K/1eTke.

15

MeanuuHCKMe acnekThbl
BUOU3NKN KNETKU

Cnocobbl MoandvKaLmMn NPUPOAHBLIX N NCKYCCTBEHHbIX
membpaH. CBO6OAHOpaAuKanbHOE  NepoKcMaHoe
OKMUCNleHVMe nMnNuaoB Memb6paH B HOpme U Npu
naTofiorMyeckux  npoueccax. AKTUBHble  (hOPMbI
KACNOpoJa, MexaHusm ux o6pas3oBaHusi, CBONCTBA,
nytm  yTwimsauum, poib B PerynnpoBaHum
MeTabo/IMYecknx  MNpoLeccoB B  GuocucTemax.
AHTUOKCMAAHTbI, UX Knaccudmkaums, nokaamsaums,
CBOINCTBA, MexaHM3Mbl OMOSIOrMYECKOro AelcTBuS.
MoHATNE 0 NPOOKCUAAHTaX U OKUCINTENbHOM CTPecce.

Peflokc-perynaumss  —  oAMH U3 MEeXaHW3MOB
perynnpoBaHns MeTaboMuYecKnx MpOoL,eCCoB.
MatosiorMv  opraHvMaMa 4esioBeKa, CBsi3aHHble C
VHTEHCUgVKaLMEN CBO6GOAHO-paANKasIbHBIX

npoueccosB. KnetouyHaa rubenb. Anonto3. Hekpos.
AyTogparns. Posib  KOMMOHEHTOB 6uomembpaH B
peanvsaunn npoLeccos KNIETOYHOA rméenu.
MatonorMm opraHusma 4YenoBeka, CBsA3aHHble C
yCUMIEHMEM W OcnabfieHnemM MpOLLECCOB KIETOYHOIA
rméenun. Perynauus npoueccoB KNEeTOYHOoN rnbenu.
WmMmyHonatonormm,  cCBA3aHHble C  HapylleHVeM
CTPYKTYPHbI 1 (OYHKUMIA  yenoseka. [latonornu
yenoBeKa, CBfA3aHHble C HapyLWEeHWAMWU MWOHHOro
romeocrasa K1EeTOK " OYHKLUMOHPOBaHUS




| Mem6paHHbIX TPAHCMOPTHbIX CUCTEM.

2. MpaKTuyeckKue 3aHATUS

He npegycmoTpeHsbl

3. labopaTopHble 3aHATUSA

3.1 BeepgeHve B 6Uodn3nky MeToAbl nccnenosaHuA 6uomembpaH: -
MeMOpaHHbIX U KNeTOUYHbIX | Broxumuyeckme,  6uodmanyeckme, reHeTuveckue, -
npoLeccos hmsmonornyeckme, UMMyHosiornyeckue. Bolgenexume n
CTpyKTypHO- pasgenenne buomembpaH. MiaeHtudkauns memopaH.
PYHKLMOHaIbHas BoigeneHne wmembpaH 3puTpoumToB. OnTMYeckme
opraHmsaumsi KOMMOHEHTOB | METOA4bl  UCCNeAoBaHWss Memb6paH.  D/IEKTPOHHO-
6ruomembpaH MMKPOCKOMMYECKNe MeToAbl UccregoBaHms MmemopaH.

MpoToyHas uuTOChsIyOpUMETPUS B  UCCNefoBaHun
6uomemMbpaH. dnyopecueHTHass  MUKpockonus B
nccnefoBaHun memopaH.
CTpyKTYpHO-QYHKUMOHa/IbHAA opraHu3auns memoépaH
KNeToK KPOBMW. WccneposaHve CTPYKTYPHOTO
COCTOSIHMS  3pUTPOLMTAPHBLIX ”N  AMMAOUUTAPHBIX
MeM6paH ¢ NoMOoLLbI0 (h/TyOpPeCUEHTHbIX 30HA0B.

3.2 Mem6paHHbIi TpaHCNOPT - -

3.3 Mpo6nemsbl nepegaun | CUrHanTpaHcAyKTOpHbIe CUCTEMBI KNETKN. -
MHopMaummn B KNeTky PeuenTtopsbl. BTopuyHble MecCeHKepbl. -
Ponb Memb6paH B | OnpegenexHe ypOBHS MOHOB KasibLMs B KneTkax B
MEXKIETOYHbIX HOpME ¥ Mnocne BO34eNCTBUA  (PUNKO-XMMUYECKNX
B3aUMOLENCTBUSAX hakTopoB.

OnpegeneHne ypoBHSA PeLenTopoB Ha MOBEPXHOCTH
numdooumnTapHbix  MembpaH B HOpME U nocne
BO3ENCTBMSA (PU3NKO-XMMNYECKMNX areHTOB.

34 YpoBHH perynauun | NccnegosaHne YpPOBHSA KaTa/IMTUUECKOW aKTUBHOCTM -
KNeToYHOro oTBeTa. | nakraraerngporeHassl W cyKuuHataerngporeHassbl -
Cnoco6bl perynauum | nIMmMdouMTOB Nocsie BO3AencTBUS OU3NKO-XUMUYECKIMX
aKTMBHOCTN (DEPMEHTOB. areHToB.

Perynauusa konuyectsa WccnepoBaHne KMHETUYECKUX CBOWCTB HEKOTOPbIX
hepmeHTa B KNeTke nytem KNEeTOYHbIX (PepMeHTOB B YC/IOBUSAX pas/IMyHOro
N3MEHEHWNS CKOPOCTM ero MUKPOOKPY)XEHUSI

CYHTE3a 1 pacnaja.

35 MeanuymHckue acnekTtbl | ccneposaHue MHTEHCVBHOCTU cB06OAHO- -

6UOOU3NKN KNETKN pagvikanbHbIX npoLeccos Ha MOBEPXHOCTU
SpUTPOLNTAPHBIX M JIMMAIOUNTAPHBIX  KIETOK.
Wccneposaxve aHTUpaAnKasIbHO aKTMBHOCTK
NeKkapCcTBEHHbIX npenapaTos. VccneposaHve
CTPYKTYPHO-(PYHKLMOHA TbHbIX Moandomkaunin
3pUTPOLUTaAPHBIX Mem6paH B NpUCYTCTBUN

JIEKAPCTBEHHLIX Npenapartos.

13.2. Tembl (pa3genbl) AMCLUIIMHEL ¥ BU/b] 3aHATHHA

Ne n/
n

HanmeHoBaHue

Buapl 3aHATUIA (KONNYECTBO 4YacoB)

Tembl (pasgena)

Nexkuun
OVNCUMNNHBI

MNpakTnyeckne

['pynnoBbie

NabopatopHble
KOHCY/bTaumn

pa6boTta

CamocTosTenbHas

Bcero

11

BeefeHve B
61ohn3nky
MeMOpPaHHbIX U
K/IETOYHBIX
npoLeccos. 4
CTpyKTYypHO-
PyHKLMOHasIbHA
A opraHusaums
KOMMOHEHTOB
bruomembpaH

28

1.2

Memb6paHHbIi
TpaHcnopT

11

13

Mpobnemsl

27




nepegaum
nHdopmaumm B
KNeTKy. Posnb
MembpaH B
MEXKNETOUHbIX
B3aMMO/EeNCTBMSA
X

1.4 YpoBHU
perynsaumm
KNeToYHOro
oTtBeTa. Cnocobbl
perynsaumm
aKTUBHOCTM
hepMeHTOB.
Perynaunsa 4 - - 2 18 24
KonuyecTsa
hepmeHTa B
KneTke nyTem
N3MEHEHNSA
CKOPOCTK ero
CuHTEe3a "
pacnaga.

1.5 | MeauuuHckne
acnekTbl -
61Mohn3NKN
KNeTku

NToro: 16 - 16 8 68 108

14. MeToguuyeckue ykasaHusl A/t 06y4alomxcsi N0 OCBOEHUIO AUCLMUN/INHBI:

NHdpopmaums no  yyebHo  aucumnnmHe  «buodmsmka  kneTkm»  (OCHOBHas
obpasoBatesibHasi nporpaMmma BbiCLLIEro 06pa3oBaHust Mo HanpaesieHno noarotoBkn 30.05.02
MeanunHckas 6mnodhmsmka, y4ebHblidi nnaH, pabodvasi nporpamma AUCUMNIMHbL «Brnodmnsnka
KNeTkn», ooHAbl OLLEHOYHbIX CPeACcTB, OCHOBHAsA U AONOMHUTE NIbHAA NuTepaTypa) pasmMeLleHbl
Ha o6pa3oBaTe/lbHOM nopTasie «DNIEeKTPOHHbIA yH1BepcuTeT BIY» (https://edu.vsu.ru).

N3yyeHne pucumnnmHbl «O6Was M meguuMHcKas Ouodm3uka» npegycMmarpusaeT
YTeHue NeKuuin, NnposeaeHne NabopaTopHbIX 3aHATUI, CAMOCTOATE/IbHYI0 paboTy CTYAEHTOB.

OcBoeHMe  cogepxaHus  AUCUMMNJIMHBI - OCYLIEeCTBNAETCA C  MCMOJ1Ib30BaHWEM
ANCTaHLUMOHHBIX Oobpa3soBaTtefibHblX TexHosornin (AOT) — 3MEeKTPOHHbLIX Y4YebHbIX KypcoB
"Buodpunsuka" n «MeanumnHckas 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 «9NEKTPOHHbIN yHUBepcuTeT BI'Y». Mepen HavyasioM yUYeOHbIX 3aHATUIA 06y4atoLLNiCs
[OJDKEH:

1. MMposepuTb Hannume pgoctyna K Kypcy. B cnyyae BbisiBfieHUs npobnem
CBOEBPEMEHHO 06paTUTLCA K NPenoaBaTtesito Un B CNYXO0Y TEXHUYECKON NOAAEPXKKN.

2. VI3yuntb MHTepeinc Kypca, 3HaTb cnocobbl B3auMOAENCTBMA C npenojasaTesnieM B
pamMkax QYK: cooblieHne Ha dhopyme, OTnpaBKa JIMYHOro COO0LLEeHUs, Yar.

3. O3HakOMUTBLCA C Uesbld U 3ajadamMy  OUCLMUNIIMHBIL, NepedyHeM opMupyemMbIx
KOMMNEeTeHUMIA 1N pe3ybTaToB 00y4YyeHus, NPOorpaMmon AUCUMNAVHBI, KasnieHO4apHbIM M1aHoM,
TpaekTopMel OCBOEHWS  OUCUUM/IVHBI,  KOMIMJIEKCOM  BOMPOCOB W  TpeboBaHui  O/is
NMPOMEXYTOYHOM aTTecTaumm.

4. O3HaKOMUTBLCA C MepeyHeM OCHOBHOW W AOMOJSIHUTE/SIbHON NuTepartypbl, a Takxe
CMUCKOM  3NIEKTPOHHbLIX  Ob6pasoBaTesibHbIX  PEeCcypcoB, HeoOXoAMMbIX O/ OCBOEHUS
ANCUMNINHBL. T1oNy4nTb AOCTYN K 3/IEKTPOHHbIM OUOG/IMOTEYHbIM CUCTEMaM, Ha KOTopble
odpopmsieHa nognucka ®reOy BO «BlyY».

CamocTtoaTenbHass pabota CTY[EeHTOB  OCYLECTBASAETCA C  WUCNOMIb30BaHUEM
PEKOMEHAOBAHHbLIX YYEOHMKOB W y4yebHbIX MOCO6WMiA B XoAe NOArOTOBKM K nabopaTtopHbIM
3aHATUAM. CTyAeHTbl 3HaKOMATCA C TeOpeTUYecKMM MaTepuasiom B npouecce NeKUNOHHOro
Kypca, CcamoCToATeNbHO npopabarbiBaloT U ycBavBalT TeopeTuvyeckne 3HaHua C



NCMo/b30BaHMEM pPEKOMeEHAYeMON y4yebHOW nutepatypbl U y4ebHO-MeToAMUYECKMX NOCOOUiA,
COr/1iacHo ykasaHHoMy cnucky (n.15).

Ha nabopaTopHbIX 3aHATUSAX CTYAEHTbl MO0 MHAMBUAYA/IbHO, MO0 B COCTaBe Masioi
rpynnbl  BbINOJSIHAKT Yy4yebHO-uccnegoBaresnibCkyto paboty. B xoge nabopatopHbix paboT
CTY[EHTbI NpMOGpeTaOT HaBbIKN 06paLLEeHNs ¢ BMOIOTNYECKUMN 0O bEKTaMK AN onpeaeneHns
NX  OMOIU3NYECKMX  XapaKTepUCTUK, YMEHWe onpefensitb 3TU  XapakTepUCTUkn U
aHanM3MpoBaTb NOJlyYeHHble pe3y/ibTaTbl. B KOHUe NnabopaTopHOro 3aHATUS pe3ynbTaTbl U
mMaTepuasibl  y4ebHO-UccnefoBaTesnlbCkon  paboTbl [0KN1aAbIBAOTCA npenogasaTento, npu
Heob6xoguMocTn obcyxpatotca B rpynne (oTyet o nlabopartopHoM 3aHAaATMM). B cnydasax
nporycka /1abopaTopHOro 3aHATUSA MO0  KakUM-Mbo npuunmHam CTyAeHT o06a3aH  ero
CaMOCTOATE/IbHO BbINOMHUTL MOA, KOHTPO/IEM MNpenogasartesiai BO BPeEMS WHAUBUAYaASIbHbIX
KOHCY/IbTaLNiA.

Mepepn Ha4yaIoM yYEOHbIX 3aHATUIA 06yYaroLMIACA LOSTKEH:

1. O3HakOMUTLCA C Le/fbid M 3ajadamn OUCUUM/IMHBI, NepedyHem hopMupyembIxX
KOMMeTeHUnii n pe3ynbTatoB 00y4yeHUs, NporpaMMol AUCLMNAUHBLI, KasleH4apHbIM MNiaHoM,
TpaekTopueli OCBOEHWS  AUCUWIM/IMHBI,  KOMMJIEKCOM  BOMPOCOB W TpeboBaHui  Ans
NPOMEXYTOYHON aTTecTaumm.

2. O3HaKOMUTbLCA C MepevyHeM OCHOBHOW W [OMNOSIHUTE/IbHOW NuTepaTtypbl, a Takke
CMUCKOM  3/IEKTPOHHbLIX  0Opa3oBaTesfibHbIX  PECypCcoB, HEOOXOAUMbIX ANsi  OCBOEHWUS
ANCUMNTINHBI.

3. MonyunTb [OCTYN K 3NEKTPOHHbIM OMOG/IMOTEYHBIM CUCTEMAM, Ha KoTopble
odpopmsieHa nognucka ®reOy BO «Bly».

Tekywas artectaumss obecneyvBaeT MPOBEPKY OCBOEHMSA Yy4yebHOro maTepuana,
npuobpeTeHnsa 3HaHW, YMEHWA U HaBbIKOB B MNpoLecce ayAuMTOPHOM W CcaMOCTOATesIbHOW
paboTbl CTyAEHTOB, (hopMUpOBaHUA nNpodeccuoHasibHbiXx kKomneTeHumn (MK-3.3). Tekywias
arrectaumsa no gucumnivHe «brnodmsnka knetTku» NpoBOAUTCA B BUAE NMUCbMEHHOIO 3a4aHus
Mo NEKUMOHHOMY KYpCYy M BKHOYaET B Cebsl perynsipHble oT4eTbl CTYAEHTOB N0 1abopaTopHbIM
pabotam. Mpu NOAroTOBKE K OTY4eTaM CTYAEHTbl U3y4alT U KOHCMEKTUPYIT PeKOMEHAyeMyto
npenogaBsaTteniem yyebHy0 nuTepaTtypy, CamoCTOSATE/IbHO OCBaMBAKT MOHATUIAHBLIA annapart.
MnaHvpoBaHMe N opraHu3auusi NPOBEPKM B XOAE TEKYLMX aTTecTaunini 3HaHui, YMEHWin 1
HaBblKOB OCYLLECTBNSIETCA B COOTBETCTBMM C cogepxaHvem paboyeil nporpammbl U
KasieH4apHO-TEMATUYECKM MN1aHOM C NpUMeHeHneM (DoHAAa OUEHOYHbIX cpefcTB. Tekyuwias
aTTectauma aBnseTca 06a3aresibHON, ee pe3ybTaTbl OLEHNBAKTCA B 6aU//IbHOM cucTemMe 1 no
peLueHunto Kaeapbl MOryT 6bITb YYTEHbI MPU NPOMEXYTOYHON aTTecTauumn obyyaroLmnXCs.

dopmMoil NPOMEXYTOYHON aTTecTaunm 3HaHWN, YMEHWA N HaBbIKOB 00YyYaloLMXCS
ABNSETCA 3a4eT.

15. MMepeyeHb OCHOBHOW W AOMNOJIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHET,

HeOGXO,qI/IMbIX ANl OCBOEHUA ANCUUNNTUHDbI

a) OCHOBHas nuTeparypa:

Ne n/
n

MCTOYHMK

Buoxumusi / nod peo. E. C. CesepuHa .— Mocksa : FT'9OTAP-Medua, 2014 .— .— ISBN ISBN 978-5-

9704-2786-6 .— <URL:http://www.studmedlib.ru/book/ISBN9785970427866.html >

dusuka u buoghusuka [S71eKmpPoHHbIU pecypc] : yuebHuk / B. . AHmoHos, E. K. Kozsosa, A. M.

2 YUepHbiw. - 2-e u30., ucnp. u don. - M. : FTOOTAP-Medua, 2015. - 35C "KoHcysibmaHm cmyodeHma”, -

URL:http://www.studentlibrary.ru/book/ISBN9785970435267.html

0) JoTI0/IHUTeMbHAS JINTEpaTypa:

Ne i/
n

MicmoYHuk

Apmioxos B.I". buosioaudyeckue MemMbpaHbl: CmpykmypHasi opa2aHu3ayusi, hyHKyuu, Moouukayusi
3 PU3UKO-XUMUYECKUMU a2eHmamu : yyeb. nocobue. / B.I. Apmioxos, M.A. HakgacuHa. — BOpoOHexX:
M130-80 BopoHex. eoc. yH-ma, 2000. — 296 c.

Apmioxos B.I". Buogpusuka: y4e6Huk 0718 BY308 / nod ped B.I. Apmioxosa. - M. : Akademuyeckuli
npoekm, 2009. - 294 c..

Apmioxos B.I". MonekynsipHasi 6uogbusuka: MexaHU3Mbl MPomekKaHusi u peaynsyuu



http://www.studentlibrary.ru/book/ISBN9785970435267.html
http://www.studmedlib.ru/book/ISBN9785970427866.html%0A

BHYMPUK/EMOYHbIX fipoyeccos : y4eb. nocobue / B.I. Apmioxos, O.B. bawapuHa ; BOpoOHexX. 20C. yH-
m .— BopoHex : 1130-80 BopoHex. 2oc. yH-ma, 2012 .— 219 c.

6 Mywkambapos H.H. MonekynsipHasi 6uosioausi : y4eb. nocobue / H.H. Mywkambapos, C./1. KyaHeyos.
— M. : OO0 «MeduyuHcKoe UHhopMayuoHHoOE azeHmcemBox», 2003. — 544 c.

®dyHOameHmasibHasi U K/IUHUYecKasl ¢huduosioaust | y4ebHUK 07151 cmyo. BbICW. MeO. yyeb. 3asedeHul
7 u buos. ¢hak. yH-mos, 06yu. no crneyuasbHocmu "®dusuosioaus” / nod ped.: A.l. KamkuHa, A.A.
KameHckozo; nep. ¢ aHen.: M.A. KameHckol [u dp.]; nep. ¢ Hem.: E.H. baH3zesoka [u dp.] .— M. :
Academia, 2004 .— 1072 c.

B) UH(POPMALMOHHbBIE 3/IEKTPOHHO-06pa3oBaTe/ibHbIE pecypchbl (ohuuymanbHble pecypcbl MIHTEPHET):
Ne n/n VicmoyHuk

1 D1ekmpoHHast bubiuomeka BY3a. Pexxum docmyna: http.// www.lib.vsu.ru
2 ODEC "KoHcysibmaHm cmyodeHma” : https.//www.studentlibrary.ru
3 BEC «M30amenbcmsa «/laHb». - URL http.//www.e.lanbook.com
4 Tekcmogasi 6aza OaHHbIX MEOUYUHCKUX U 6uosio2udeckux rybsiukayuli Ha aHe/IuliCKoMm S3bike
HayuoHasbHoU MeduyuHckol bubiuomeku CLUA - URL http.//www.ncbi.nlm.nih.gov/pubmed |

16. MepeyeHb y4eOGHO-METOANUYECKOrO 06ecneyeHnsa ANns CaMOCTOATENIbHON padoThbl

Ne n/n VICTOYHMK
Apmioxos B.I". buosioaudeckue MemMbpaHbl: cmpyKmypHasi op2aHusayusi, hyHKyuu, Moouchukayusi
1 hU3UKO-XUMUYECKUMU a2eHmamu : y4yeb. nocobue. / B.I. Apbmroxos, M.A. HaksacuHa. — BopoHex: M130-

80 BopoHex. 2oc. yH-ma, 2000. — 296 c.

Apmioxos B.I". MonekynsipHasi 6uopu3uka: MexaHU3Mbl MPOMeKaHusi U peaysiyuu BHymMpUK/I€MOYHbIX
2 npoyeccos : y4e6. nocobue / B.I. Apmioxos, O.B. bawapuHa ; BopoHex. 2oc. yH-m .— BopoHex : V130-
80 BopoHex. 2oc. yH-ma, 2012 .— 219 c.

Apmioxos B.I. CmpykmypHO-hyHKYUOHA/IbHOE COCMOsIHUE BuoMeMbpaH U MEXK/IemOoYHble

3 B3aumodelicmaus : y4eb. nocobue / B.I. Apmioxos, M.A. HaksacuHa. — Boporex : VML BIry, 2008. —
156 c.
4 lMpakmukym rno éuogbusuke / [B.I. Apmioxos u dp.] ; BopoHex. 2oc. yH-m | [Mod obw. ped. B.T.

Apmioxosa] .— BopoHex : i3damesibckuli dom Blry, 2016 .— 313 c.

17. OOGpasoBaTtesibHble TEXHOJ/IOTMNU, WUCNONb3yeMble MNpuU peanusayum YydyeoOHOI
OAVCUMIJINHBLI, BK/IOYasA [UCTAHUUOHHble o6Gpa3oBaresibHble TexHonorun (AOT,
3neKTpoHHoe o6yuyeHue (30), cmelwaHHOe 0GyUYeHue):

Mpn peanu3auuy AUCUUNANHBE WUCTIONb3YIOTCS 3/1EMEHTbI  3/IEKTPOHHOTO 06YyYeHus,
[IMCTaHLMOHHbIE 06pa30oBaTe/IbHbIE TEXHOOMUN, LNGPOBLIE TEXHOMOTUN.

18. MaTepuasnibHO-TeXHuueckoe obecrieueHue JUCIUTUTAHBL:

YuebHas ayamTopusa 415 NpoBefeHus 3aHATUM r. BopoHex, nnowans YHuBepcuteTckas, 4.1, nowm. |,
NeKUNOHHOro Tnna aypn. 365

CneuuyanusnpoBaHHasa mebersb, akpaH ans
npoektopa, npoektop Acer X115H DLP, HoyT6yK
Lenovo G500 ¢ BO3MOXXHOCTbIO MOAK/IHOYEHUSA K CETU
«HTepHeT», WinPro 8, OfficeSTD, Kaspersky
Endpoint Security, Google Chrome

YuebHasn ayautopus ANsi NPOBeAeHUs 3aHATUIA r. BopoHex, niouwiaab YHuBepcuteTckasa, 4.1, nom. I,
ceMUHapCKoro Tuna (nabopaTopHble 3aHATUSA), ANA ayq. 61

NPOBELEHUA TPYMNOBbLIX U UHANBUAYASIbHbIX
KOHCYNbTaLMii, TEKYLLLEro KOHTPO/IA U MPOMEXYTOYHO
aTrectauun

CreuyuyannampoBaHHasa mebesnb, nabopartopHas
nocyaa, pH-meTp noptatusHbliii HI83141,
MUKpockonbl Mukmea, CnektpodpotomeTp M3-54-00



http://www.ncbi.nlm.nih.gov/pubmed%20
./www.e.lanbook.com%20
http://www.lib.vsu.ru/

Y®, nporpaMmMHO-METOANUYECKNIA KOMMIEKC
GroxmmMmunom.aHannsa, LueHtpudyra Eppendorf,
Lelikep-nHKyb6aTop ans nnaHweta Elmi SHAKER ST

3
YuebHas ayautopusi 45t NPOBEAEHUS 3aHATUIA r. BopoHex, nnowanb YHnBepcurteTckas, 4.1, nom. I,
CEMMHapCKoro Tuna (nabopatopHble 3aHATUS), Ansi ayn. 68

NpPoBeAEeHUs rPYMNMNoBbIX Y UHANBUAYAbHbIX
KOHCY/bTaLUiA, TEKYLLLETO KOHTPO/IS U NPOMEXYTOUHOIA
arTecTayum

CneuyannavpoBaHHast Mebesib, GUOXUMUYECKNI
nomuHomeTp BXJ1-07, cnektpodhotomeTp CP-2000; BeCh!
nopTaTvBHble Scout-Pro, AUCTUNATOP C 6akoM
HakonuTesnem Liston;

KOMMbLOTEp (CMCTEMHbI 610Kk Celeron, MOHMTOP
SyncMaster 753DFX); MeLLasika

MarHuTHas MS-300; mykpockon megyumHckuii BUOMEL,
ncnosnHeHne BUOME/ 2;

MOOW/IbHbIA KOMMBLIOTEPHBIN kKomnekc KAV-M; pH-meTp
KapMaHHbIIA, KOPOTKWIA 3NEKTPOA;

CyLunniKa /1a nocyabl anekrpuyeckasn dkpoc M3-2010;
Tepmocrtar JIAB-TXK-TC-01/12-100;

TepmMocTarT TBepAoTe bHbIN LndpoBoii Bio TDB-100;
TEepMOCTAaT 3/IEKTPUYECKNT

Cyx0BO3AyLUHbIA TC-1/80 CIY; "YHunnaH" nnaHLweTHbIl
dhoToMeTp € 2-M5 hunbTpamu;

ueHTpudpyra MiniSpin as1s npobupok; Y3-aucneprartop
SONICATOR Q500, QSONICA;

pOTOpHbIN ucnaputess IKA RV-10

19. OLeHOUHbIE cpeacTBa ANl NPOBEAEHUS TeKylleli U NPOMEeXYTOUYHOW aTTecTauuii

[NopAAOK OLEHKWN ocBoenuns obydarommumuIcs yueGHOTO MaTeprasia ONpe/essieTcs CofiepKaHueM CJIeyIOMX pa3iesioB
JUCLIATIIAHBL:

HavmeHoBaHue MHankaTop(bl)
Ne KomneTteHuua(u
n/n | Pasfena ancunnnHb ) [OCTVXEHNA OueHouHble cpeacTea
(moayns) KoMneTeHumm
BBegeHne B 61nodnsmky
MeMOpPaHHbIX U
OTueTbl CTYAEHTOB MO BbINO/IHEHUIO
K/TE€TOYHbIX NPOLECCOB.
CTpYKTYpHO- nabopaTtopHbIX paboT, TeCTUpOBaHMe,
1. MK-2 MNK-2.3 YCTHbI onpoc, komnnekT KM k
hyHKLMOHasTbHas o
NMPOMEXYTOUHO aTTecTaumm
opraHusauus
KOMMOHEHTOB
6uomembpaH
MeM6paHHbIi YcTHbI onpoc, komnnekt KM k
2 | TpaHcnopT MK-2 MK-2.3 MPOMEXYTOUYHO aTTecTaumm
Mpobnembl  nepegauu OT4eTbl CTYAEHTOB MO BbINO/IHEHUIO
NHhopMaUMn B KIETKY. nabopaTopHbIX paboT, YCTHbIA onpoc,
3 | Ponb mMemb6paH B MK-2 MkK-2.3 KoMniekT KM K NpoMeXXyTO4YHOW
MEXKNETOUHbIX aTTectaumn
B3aMMOAENCTBUSAX
4 | YpoBHU perynauum MK-2 MNK-2.3 YCTHbIn onpoc, komniekT KM k
K/1IeTOYHOTO oTBeTa. NMPOMEXYTOUHO aTTecTaumm
Cnocobbl  perynsauun
aKTUBHOCTU
hepMeHTOB.
Perynauma konuyectsa
bepmeHTa B  KIeTke
nyTem N3MeHeHNs




HavmeHoBaHue NHaukaTop(bl)
Ne KomneTteHuua(1
o/n | PasAena ancumnamHbl ) [OCTVXKEeHNA OueHouHble cpeacTaa
(monyns) KOMMNeTeHL MK
CKOPOCTM €ro CMHTe3a U
pacnaga.
MeauurHCKMe acnekTbl OTueTbl CTYAEHTOB MO BbINO/IHEHUIO
61OPN3NKN KNETKN nabopaTtopHbIX paboT, YCTHbIW onpoc,
5 MK-2 MK-2.3 koMnnekT K/IM K MpoMeXyTO4HO
aTrectaumn
MpomexyToyHasa aTTecTaums MMepeyeHb BONPOCOB K 3a4yemy
dhopma KOHTpOIs — 3a4et Mpakmuydeckoe 3adaHue

20. TunoBble OLIEHOYHbIE CpeAcTBa U MeToAMYecKuMe MaTepuasibl, onpegensioume
npoueaypbl OLeHMBaHUA

20.1. TeKywmiA KOHTPO/Ib YyCNeBaemMocTun

20.1.1. TecTOBbIe 3a4aHUA
Ne 1 «<BBegieHUe B 6M0hU3NKYy MEMOPAHHbIX N KJIETOYHbIX NPOLEeccoB»
3adaHue 1. OueHUTb, BEPHO /1N CYXAEeHMe:

1. [Ana  vccnepoBaHUs  M3MEHEHWA  CTPYKTYPHOrO  COCTOSIHUS MeMOpaHHbIX  6eskoB
NCNOMb3YHT METO/L, PEHTIEHOCTPYKTYPHOIO aHa/In3a.

2. [leTepreHTbl B OCHOBHOM WCMNO/Mb3YHT ANS BbIAENEHUA U OYUCTKM Nepudepuyeckmx
MeMOpaHHbIX 6Ee/KOB.

3. Brodgmsnyeckne meToabl ncciefoBaHMa NO3BOMAKOT U3yvaTb NOABMXKHOCTb U YNaKOBKY
yrneBoAopoAHbIX Lenen NMnuaos.

4. MUKPOBA3KOCTb GOMeMbpaH nccneaytoT Npu NOMOoLLM MeToAa resib-xpomarorpacdum.

5. Ona  pasgeneHns  MemOpaHHbIX  NIMNUA0B  MNPUMEHSAOT  MEeTOf,  TOHKOC/IOMHOM
Xpomarorpacdun.

6. B3anmopeiictBme 6enka ¢ AMNUAHOM MeMOpaHo B MOAE/IbHOM 3KCMEepUMEHTE MOXHO

n3yyartb NPy NOMOLLY MeToAa pasnoaKkTUBHBIX M30TOMOB.
3adaHue 2 . Omsemumb Ha BOMPOCHI:

1. Ha3oBuTe OCHOBHbIE rpynnbl METOA0B MCCe0BaHUs 6omemMobpaH. YTo OHY MO3BOMAIOT
n3yyatb?

2. Kakve meTtofpl mccnefoBaHMA WUCMOMb3YKT ANSA U3YYEHUA CTPYKTYPHOrO COCTOSHUSA
NMNUOHOrO KOMIMOHEeHTa buomembpaH?

3. Kakvne wmeToabl wuccnefoBaHWs  UCMOMb3YKOT AN U3YYeHUsA  6enoK-NUNULHbIX
B3aMMoeincTenini B buiomemoépaHax?

Ne 2 «CTPYKTYPHO-(PYHKLMOHA/IbHAasA OpraHm3auusi KOMMNOHEHTOB MeMOpaH»

3adaHue 1. BbibpaTtb npaBu/ibHblE OTBETHI:

1. K nHTerpanbHbIM MeMOpaHHbIM 6e/ikamMm OTHOCATCSA: a) CNeKTpuH; 6) poAorncuH; B) 6enok
nonocsl 3; 1) Na, K— AT®asa; A1) akTuH; €) rnmMkoopuH.

2. B membpaHax aykapuoT npeobsiajalowmMy no COLEPXaHUI0 /nuaaMmmn ABMSIOTCA: a)
dhochaTanNHO3NUTOST, 6) doochaTngnnxonuHx; B) doochaTmanncepuH; r)
dhochatngnnataHoiamuH; ) COUHIOMUENNH; €) KapANOSIUMKH; X) XONIeCTEPUH.

3. B dopmupoBaHuM MeMOpaHHOro ckesieTa 3pUTPOUUTOB YYacTBYHOT: a) akTuH; 0)
rNMUKODOPUH; B) CMEKTPUH; I) POAOINCUH; A1) aHKUPUH; €) 6es10K Nosochkl 3.

4. MembpaHHbIe yrneBobl BbINOSHAKT (OYHKUMK: @) CTPYKTYPHYHO; ©) TPaHCMNOPTHYHO; B)

3HepreTUYeckyto; ) CcTabunu3upyroLlylo; [) yyacTve B WMMYHOJIOTMYECKUX peakuusx; e)
yyacTue B MeXK/1eTOUHbIX B3aUMOeNCTBUAX.

5. TonuwmHa membpaHbl B cpefHem cocTtasniseT: a) 10 aHrctpem; 6) 10 HM; B) 0,1 MKM; )
10 MKMm.
6. B Hopme nunngHasa yactb 6uoMembpaH Ao/MKHA HAXOAUTLCA B Crieyowem n3nyeckom

COCTOSIHMM: &) XMAKOM amoppHOM; 6) TBEPAOM KPUCTa/I/IMHECKOM; B) TBEPAOM aMOPIHOM; T)
XUOKOKPUCTaUTTNYECKOM.



7. MonspHble TONOBKM /NUNWAOB B MeMbOpaHe 3apshkeHbl: a) MNONOXUTENbHO; 06)
oTpuLaTeslbHO; B) HENTPaJ/IbHbI.

8. OCHOBHbIM CTPYKTYpOOOpasytoLwmm KOMMNOHEHTOM NUNUAOB MeMOpaH SABMSETCH: a)
couHrommenvH; 6) kKapanonunuH; B) ocdarngnnataHonammt; r) dpocdpaTnanicepuH.

9. CopepxaHune 6erika B apuTpoumnTapHoin membpaHe cocTtaBnseT: a) 33%; 6)18%; B)50%;
r)75%.

10.  ®a30BbIii Nepexoq NMNUAHOro 6ucnos MemobpaH 13 XUOKOKPUCTa/I/IMYECKOro COCTOAHUSA
B resib COMPOBOXAAETCH: &) YTOHbLUEHNEM MeMOpaHsbl; 6) ToNLWMHA MEMOpPaHbl HE MEHSETCH; B)
yTOJLWEHNEM MeMbpaHbI.

3adaHue 2. [Jamb onpeoesieHusi NoHAMUSM:

a) nepudpepuyecknini MembpaHHbli 6es10K; 6) NMOTPONHbLIA Me30Mopdn3M; B) «donn-gosion»-
nepexop,; r) BEKTOPHbIi MeMOpaHHbIii 6eok.

3adaHue 3. OmBemumb Ha BOIpPOCHI:

1. Ha kakue rpynnbl noapasfensotT membpaHHble 6esikn? KakoBbl OCOOEHHOCTU UX
CTPOEHMA U BbINOHAEMblE DYHKUNNT?
2. Kakme cBoicTBa /iMNUAHLIX  MOJIEKY/1  06ecneynBaloT  BbIMOSIHEHNE  (DYHKLMN

MeMO6paHHbIMU 6esikaMn?
Ne 3 NMpob6nembl nepegavu nHhopmMmauum B KIETKY
3adaHue 3. OmBemumb Ha BOIPOCHI:

1. UTo npeactasnisieT co60i MmeMOpaHHbIil Kackaz, nepefayn BHELHEro curHana B KeTky?
Kakve npoueccbl ob6ecneymBatoT KOMMNOHEHTbI 3TOrO Kackaga?

2. UTo npeacTaBnsalT co60i BTOPMUHbIE MecceHaXepbl? KakoBa nx posb B KNeTke?

3. UTo npeacTtaBnsalT coboit peuentopbl? KakoBbl MX OCO6GEHHOCTU? Ha kakme Tunbl

noapasaensaoT PeLenTopbl, yYacTBYHOLLME B NPUEME BHELLIHETO CUrHaa B KIeTKy?

Kputepumn oueHku
OLeHKa «3ayTeHO» BbICTaBNAETCHA CTYAEHTY, €C/IM BbINO/IHEHO MpaBW/IbHO He MeHee 60 %
TECTOBbIX 3a/1aHNi1, BbINO/IHEHBbI 3a4aHns 2 1 3;
OLEHKa «He 3a4TeHO» - eC/iM BbIMNOJIHEHO MpaBubHO MeHee 60 % TecTOBbIX 3adaHui, ”
BbINOJSIHEHO TOJIbKO OAHO M3 3agaHunin Ne 2 1 Ne 3.

20.1.2. MepeyeHb NPaKTUYECKUX 3aaHUN:

Na6opartopHas pa6oTa Ne 1. BblgeneHne apuTpoLuTapHbIX MEMOpPaH U3 KPOBU AOHOPOB
Llesib paboTbl: OCBOEHME MeTo/a BblAe/IEHNS IPUTPOLUTAPHBLIX MEMOPaH.

Matepuasibl 1M o6opygoBaHMe: KpPOBb [OHOPOB C  aHTUKOAry/nsiHTOM, X/10puUfA, HaTpus,
TpUCrugpokcuMmeTuiaMMHomeTaH  (TpUC), COMsHass  KucnoTa, aTuieHAvaMuHTeTpaaueTar
(BATA), ueHTpUbyXHble NPOGUPKK, LEHTPUYXHbIe Becbl, UeHTpudyra, pH-meTp,
nacTepoBCKMe NUNeTku, ouibTPoBasIbHaA bymara.

Xopg paboTbl:

KpoBb C aHTuKOary/iaHToOM ueHTpudpyrnposatsb npu 3000 06/MyH B TeyeHre 10 MuH. Miasmy u
BEPXHMIA CNOWN NENKOUMTOB OTOOpaTb MacTepoBCKOM MUNETKOW U yAannTb. DPUTPOLUTLI TpU
pasa NnpoMbITb OX/1aXAEHHLIM pacTBOpoM, cogepxawmm 0,145 monb/n NaCl B 0,02 monb/n
Tpuc-HCl 6ydepe (pH 7,6), KaxXablii pa3 ocaxpas KIeTKM B TOM Xe pexume. MembpaHsbl
SPUTPOLNTOB MOJTyHatoT NyTeM FMMNOOCMOTUYECKOIO reMosin3a Ux pacTBOpoM, cofepxatimm 10
mmosnb/n S4TA B 10 mmons/n Tpuc-HCI 6ydepe (pH 7,6). 4na 3Toro ognH 06beM OTMbITbIX
3PUTPOLIMTOB GbICTPO M 3HEPrMyHo nepemMellatb ¢ 20 o6beMamu oxnaxaeHHoi ao 4 °C
remMosi3npytoLLein cpefbl 1 BblAepXartb Npu 3To Temnepartype B TedeHne 15 muH. F'emonusar
ueHTpudpyrnposaTtb Ha ueHTpudpyre npu 18000 06/MuH B TeueHue 15 MuH. HagocafouHyro
XNOKOCTb YAa/InTb, a 0caflok MeMobpaH npombITb Tpy pasa 20 o6bemamn 10 mmonbs/n Tpuc-HCI
oydepa (pH 7,6), Kaxgblhi pa3 ocaxgad MembpaHbl B TOM Xe pexume. B pganbHenwmx
3KCNeprMeHTax UCNosib30BaTb CBEXENPUrOTOB/IEHHYHO CYCNEeH3n0 MeMbpaH.

OTBETUTL Ha BONPOCHI:



1. Mouyemy apuTpoLMTapHble MeM6paHbl SBAAOTCA YA06HOW Mofenbilo Ans W3ydeHus
CTPYKTYPbI I CBOICTB MEMGPAH K/1eTOK?

2. OxapakTepu3oBaTb 0COOEHHOCTU CTPYKTYPbl U OYHKLMIA SPUTPOLUTAPHBIX MeEMOpaH 1 nx
KOMTMOHEHTOB.

3. Kakne KOMMOHEHTbl BXOAAT B COCTaB MeMOpaHHOro Kapkaca 3puUTpouuTOB? Kakue
(pyHKLMM BbINONHAET MEMOpPaHHbIN Kapkac?

4. Kakne meTofbl MOTyT 6bITb MCNOMb30BaHbI A1 BblAENEHUA 3PUTPOLIUTAPHbLIX MeEMOpaH?
5. Kakve meTobl MCMO/b3YT A1 U3YYEHUSA CTPYKTYPHOTO COCTOSIHUSA 3PUTPOLMTAPHbIX

MeM6paH? YTo No3BoNsoT NccenoBaTb 3T MeToAbl?

LLla6/10H oTUeTa O BbINOJIHEHMUN 1aGOPaTOPHON PaGoThl
OTyYeT 0 BbINOAHEHMM NabopaTopHoi paboTbl No  <HasBaHWe TeMbI>, BbINO/IHEHHOW B pamKax
ancumnnuiel 61.B.0O.4 brnodusnka kneTknobyyarowmmes kypca <®.1.0.>, cneymanbHOCTb —
30.05.02 MeguumHckasa buodmnamnka
Lenb pa6oTbl:
OTanbl pa6oThbl:
O6opypaoBaHue U maTepuasnbl:
Xop paboTbl: (KpaTkoe onncaHue xoga paboTbl C yKa3zaHMEM MEePBUYHbIX AaHHbIX, PaCYeTHbIX
dhopmyn, pesysibTaToB MPOMEXYTOUHbIX W KOHEYHbIX pacyeToB; WNKOCTPATUMBHbLIA MaTepuan
(rpadoukun, chotorpadpmm v np.), oboo6LaoLme Tabnuubl)
BbiBOAbI:

Kputepun oueHKu:

Kputepnsamm oLeHBaHVS BbINOSTHEHUS TA6OPATOPHO PaboThbl SIBASOTCSA:

— noAroToBka K 3aHsaTUO (OChOpMNEHME 3aHATUA B pabodeii TeTpaaum B COOTBETCTBMM C
METOANYECKMYN PEKOMEHAALUSMMU);

— OTBETbI Ha YCTHbIE BOMPOCHI N0 TEMe 3aHATUSA 1 CoAepXaHUo labopaTopHo paboThl;

— aKTMBHOCTb 1 CAaMOCTOSITE/IbHOCTb MPU BbINO/THEHUN 3a[jaHNIA;

— ohopmMsieHNe pe3ynbTaToB B COOTBETCTBUN C METOANYECKUMIN pEKOMEHAALMSMY;

— YMEeHVWe aHaM3npoBaTb, O06CYXAATb MNOJYYEHHblE pe3ynbTaTbl W CaMOCTOSATE/IbHO
thopmynmpoBaTtb BbIBOAbI.

PaboTa cuMTaeTcs BbINO/IHEHHON W 3aYTEHHON, €C/N CTYAEHT B KOHLE 3aHATMSA npeacTaBun
OTYET B COOTBETCTBMM C AAHHbIMU METOANYECKMMU PEKOMEHAALMSMU.

20.2. NMpomeXxyToyHaa arrecrtauus

MpomexyToyHasa aTTecTaums no AUCUUNIVHE OCYLLECTB/IAEeTCA C NOMOLLbIO C/lefyoLLmX
OLEHOYHbIX CPEeACTB: KOHTPOJIbHO-U3MepUTEesIbHble MaTepuanibl K 3a4veTy, BbINOJSIHEHUE
NPakTUYEeCKNX 3afaHni

NMepeueHb BOMPOCOB K 3a4eTy:
1. OnpepeneHve n PyHKUUN GuomembpaH. Nctopusa nccnegosaHns brnomemopaHx.
2. MeTopgpl nccnenoBaHus 6uomembpaH: 6roxmmmnyeckue, dmsnonornyeckme,
MMMYHOJIOTUYecKune, reHeTnyeckne, buodusnyeckme. Vix xapakrepucrumka.
3. buodmsnyeckme MeToAbl WCCNefoBaHUA MembOpaH: AudpakuMoHHble (PeHTreHOBCKas
andopakumsa, gudgpakums HEeMTPOHOB); pPe30HaHCHble (S4EpPHbIA  MarHWTHbIA  pe30HaHc,
3/IEKTPOHHbIA  NapaMarHUTHbIA pe3oHaHCc); onTuveckne (abcopbunoHHas CrNeKTPOCKOMNus,
hnyopecueHuns 1 MeTon IyOpPeCUEHTHbIX 30HAOB, AMCNEepCcUus ONTUYECKOro BpalleHus,
KpyroBoi ONXPOU3M, NH(ppakpacHas crnekTpodoToMeTpus); anddpepeHymansHas
CKaHVpyoLWwasa MUKPOKa/IOpUMETPUS; METO[, pafvOaKkTVBHbIX METOK; MeTo[ MOoAesIMpoBaHus
MeMObpaH.
4. Knaccudpmkaums, cocTtas, CTPYKTypa, M QYHKUUM MeMOpaHHbIX simnuaos. OCOB6eHHOCTU
NMNUAHOrO cocTaBa MemMoOpaH KNeToK NpoKapuoT, aykapuoT 1 BUPYCOB.



5. da3oBble nepexopl MNUA0B B MembpaHe. JINOTPONHbIA 1 TEPMOTPOMNHbIA Me30MopdIn3m
nmnnagos  6uomem6bpaH. KuHkM, MexaHu3M wux o6bpasoBaHus. CTpyKTypHas acummeTpus
nmnuaoB. CBA3b Mexay dpa3oBbiM COCTOSAHUEM NUNNA0B U (DYHKLMEN MeMbpaH.

6. Knaccudoukaums, CTpykTypa, PyHKUMM 1 nokanusaums meMmopaHHbIX 6esKoB.

7. CTpyKTYpHO-(DYHKLMOHa/IbHAsA opraHmsaumss MemMOpaHHOro Kapkaca apuTpoLMTapHOi
KNeTKN. XapakTepucThka OCHOBHbIX OE/IKOB 3pUTPOLUTAPHON MeMbpaHbl: CNeKTpuHa, akTuHa,
6eska nonocsl 3, rAMKOOPUHOB 1 Ap.

8. XapaktepucTuka yrneBoAHbIX KOMNOHEHTOB GuomMeMbpaH.

9. CTpykTypa 1 hyHKUMN NnasmaTnyeckmx memopaH Ha npumepe meMbépaH apnuTpoLUTOB.
10.0c06eHHOCTN MEXMONEKY/IAPHbIX B3auMOAENCTBMIA B MeMbpaHax. Pusmyeckne OCHOBbI
BHYTpMMeEMOpPaHHbIX B3auMoAenCTBUIA. Junua-nunugHsle, 6enok-nunuaHsie n 6enok-6enkosbie
B3aMMOEeNCcTBUs B MeMOpaHax, UX posib B (DYHKUMOHMpPOBaHMM GuomembpaH. MoHAThe 06
aHHYNAPHbLIX MNuaax.

11.Pa3Bute npeacTaBNeHWA O CTPYKTYpPHOW  opraHusauum  6uomemb6paH. Mopgenu
6uomembpaH: AaHnannn u daBcoHa, PobepTcoHa, 3nHrepa n HuMkonbCoHa, KoHeBa 1 coTtp. U
AP-

12.V/ickycCcTBEHHblE MeMOpaHbl, JIMNOCOMbI WM MPOTEO/INMOCOMbI, METOAbl WX MNOJSTyYeHUs,
CTpOEeHMe, CBOWCTBa, MNPUMEHEHME B pas3/iMyHbIX o06nacTax 6uonormm u  MeauuuHbI.
B3avmopgeincteme NMNOCoM C K1eTKaMu.

13.06wan xapaktepucTuka npoueccoB TpaHcnopTa BELLECTB 4yepe3 MembOpaHy. [Buxyline
CW/bl N MexaHu3Mbl MeMbpaHHOro TpaHcrnopTta. TepMoAvHaMUYeckme ypaBHEHUA U KpUTepun
MPOLLECCOB MAaCcCVBHOTO Y aKTUBHOIO TpaHcnopTa.

14.T1acCcuBHbIA TpaHCNOPT BeLlecTB. lMaccuMBHbLIA TPaHCNOPT MOHOB. YpaBHeHus auddysun,
MPOHMLLAEMOCTH, KOHCTaHTa NPOHNLAEMOCTMW.

15.IHAYUMPOBAHHbIA  WMOHHLIA  TpaHcrnopT. [loABWMXKHblIE  MEPEHOCUYUKN  (MOHOOpbI).
cnonb3oBaHe NOHOOPOB B UCCef0BaHNAX MeMOpPaH 1 MeguumHe.

16.V/IOHHbIN TpaHCMoOPT 4Yepe3 CesieKTUBHble KaHasibl. Knaccudukauna MOHHbIX KaHasloB.
CTpYKTYpHO-hYHKLMOHA/TIbHAA OpraHM3aunsa NOHHbIX KaHas10B MeMbpaH (MoTeHunan3aBucuMble
KasnmeBble, HaTpueBble, KasibLeBble KaHasbl).

17. AnckpeTHOe onncaHue TpaHcnopTa Yepes NOHHbIE KaHaubl.

18. AKTMBHbIN  TpaHCropT. [lepBUYHO- M BTOPUYHO-aKTMBHbLIMA  TpaHcrnopT. CTpyKTypa,
hyHKLUMOHaNbHbIE U n3nKo-xMmmnyeckune ceoiictea Na, K- ATdasbl n Ca — AT®asbl.

19. MonekynapHble OCHOBbI (DYHKLUNOHNPOBAHMA CUCTEM BTOPUYHO-aKTUBHOIO TpaHcnopTa.
20.TlepeHoc yepe3 MembpaHy MakpoMOJIEKY/T N YACTULL: 3K30LUTO3 U IHLOLMTO3.

21.06wan xapakTepuctuka npoueccoB nepefayn WHgopmauun B KneTke. [loHATME O
NepBUYHbIX N BTOPUYHBIX MECCeHpKepax.

22.Knaccmgmkaums, 0CO6eHHOCTM CTPYKTYPHO-(PYHKUMOH&/IbHON OpraHn3auun MemoOpaHHbIX
6e/iKoB-peLenTopos.

23. XapakrepucTtvka ageHnNaTuMKIasHoro nyTy nepefaym curHania B KeTky.

24, XapaktepucTnka oocpOMHO3NTUAHOIO MYTW Nepeayn curHasna B KneTky.

25.Y4yacTtne KOMMNOHEHTOB 6MOMeMOpaH B OCYLLECTB/IEHUN U PeryiMpoBaHnn MeTabomyeckmnx
npoLeccoB B keTke. ALCOPOUNOHHBIR TUN perynsauun metabonusma. NoHaTne o metabosioHe,
dmsnonornyeckoe 3HavyeHve ero obpasoBaHus. NPOCTPaAHCTBEHHO-CTPYKTYpPHass opraHm3auus
dpepMeHTHbIX CUCTEM K/IETKM (Ha NpUMepe IMKOSIUTUYECKOTO KoMiekca v unkna Kpebca).
26.71yTn HelporymopasibHOM perynsumm pyHKUMiA KNeTok.

27.AnresnBHble 6e1kM MeMbpaH: UHTErpuHbI, KagrepviHbl, CENEeKTUHbI, UMMYHOT100YINHbI.
28.Po/ib KOMMNOHEHTOB 6GuomMeMOpaH B OCYLLECTB/IEHUN MEXKNEeTOYHbIX B3auMOAENCTBUIA.
MpuKpenuTenbHble, 3anMparoLmne 1 KOMMYHUKaLMOHHbIE KOHTaKTbl MEXAY KneTKamMu.
29.MeT0oAbl MOAMGIMKALNN NPUPOLAHBIX Y UCKYCCTBEHHBLIX MEMOpPaH.

30.CBobogHOpaankasibHoe MEePOKCUAHOE OKUC/eHVe JiMNuaoB mMemMbpaH B HOpMeE U npu
naTosiorMyeckmx npoueccax.

31.AKTMBHbIE (POPMbI KUC/IOpPO4a, MeXaHU3M uxX obpa3oBaHWs, CBOWCTBA, MyTW YTUIM3auun,
POib B peryiMpoBaHun Metabosimyeckux npoueccoB B buocucTemax.



32. AHTMOKCUAAHTbI, UX Knaccudukaums, nokanmsauns, CBOMCTBa, MexaHu3Mbl G1MONOrMYEeCcKoro
fericteus. MNMoHATME O NMPoOOKCUAAHTax MU OKACUTESIbHOM cTpecce. Pefokc-perynsaums — oavH
N3 MexaHU3MOB peryimpoBaHnsa meTabosimyecknx NpoLeccos.

33.KnetoyHasa rmnbenb. Anonto3. Hekpos. Aytodparns. Posib KOMMOHEHTOB 6GuomembpaH B
peann3aunmn NpoLLeccoB KNeTOYHON rmnéenu.

34.Tartonornn opraHM3Ma 4esioBeka, CBA3aHHble C yCW/IEHWEM W oc/iabsieHneM MnpoLLeccos
KNeTouHon rméenn. Perynauusa npoueccoB K1eTOUYHOM rnéenu.

35. iMmyHOonaTonornm, cBa3aHHble C HapyLLeHNEM CTPYKTYPHbI U (DYHKLMIA YenoBeka.
36.lMartonormn 4YenoBeka, CBSA3@HHble C HapPyLEHWsSMW MWMOHHOIO romMeocTasa K/IeToK W
(pYyHKLMOHNPOBaHNS MEMOPAaHHbLIX TPAHCMNOPTHbIX CUCTEM.

37.2Heproconpsaraowme memopaHbl: onpegeneHve, knaccugukaumsa, 0CO6eHHOCTN CTPOEHUS
1 PyHKUMOHMpPOBaHuA. ConpsraroLye oakTopbl, conpsratLmne NoHsbI.

38.bunoreHe3 memb6paH.

OueHka 3HaHWil, yMEHWUIA U HaBbIKOB, XapakTepuaywoulas aTtanbl (opMUpPOBaHUSA
KOMNeTeHUMA B pamkKax W3yyeHus AUCUMNIUHBbI OCYLLECTB/SETCA B Xo4e TeKkywen wu
NPOMEXYTOUYHOW aTTecTauuii.

Tekywias arrectayuMsi nNpoBOAUTCA B COOTBETCTBUM C [MONOXEHNEM O TeKyllen
aTTecTayum obydyawwmxca nNo nporpaMmmMamM  BbIClIEro 06pa3oBaHNA  BOpOHEXCKOro
rocyapCTBEHHOIO YyHuBepcuTeTa. Tekywas artrectaumsa arrectaumm BKIKYalOT B cebs
perynsipHble oTYeTbl CTYAEHTOB NO NabopaTtopHbiM paboTam, BbINO/IHEHME TECTOB U 3aaHunii K
pasgenam AucunnanHel. Kputepum oueHnBaHus npyBeeHbl Bbille.

MpomexyTouyHass aTTecTayms nNpPOBOAMTCS B COOTBETCTBMM C [1ONOXEHMEM O
NPOMEXYTOUYHOW aTTecTauum obyyaroLmnxcsa no nporpaMmmam BbiCLLEro 06pa3oBaHus.

KOHTPONbHO-N3MepUTENbHbIE MaTepuasibl NPOMEXYTOYHON aTTecTauuu BK/IYaloT B
cebs TeopeTUYeCcKMe BOMNPOCHI, MO3BOJIAOLNE OLEHUTb YPOBEHb MOJTYYEHHbIX 3HAHWIA.

Mpn oOueHMBaHMM WUCNONb3YETCA KOMIMYECTBEHHas LKasa OueHOK. Kputepun
OL|EHVBaHNS NPUBEAEHDI BbILLE.
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