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1. Uenn ocBOEHNS AUCLUMINHBI

chopMmpoBaTh y 0byvaoLWMXCsa LENOCTHOE NPEACTABNEHNE O TEOPETUYECKUX OCHOBAX U OCHOBHBbIX
MeToAax MoNekynsipHoi 6nodpnankm, o Bronarke MeMOpPaHHbIX MPOLECCOB, CTPYKTYPE U
PYHKLIMOHMPOBaHUN BUONOrMYECKNX MeMbpaH, OCHOBHbIX MeTO4ax NCCNeaoBaHNs MeEMOPaHHbIX
MPOLIECCOB, O TEOPETMYECKUX OCHOBAX Y OCHOBHbIX METOAAX N3YHEeHUs (POTOBMONOrNYecKmx
NPOLIECCOB, O TEOPETMYECKNX OCHOBAX M OCHOBHbIX METOAAX PaAnaunoHHON Brodpnamkm, ob
OCHOBHbIX 61MOM3MYeCcKnX MeTodax permcTpaumnn nokasarenen yHKUMOHaNbHON 0eATeNbHOCTH,
NPUMEHEHNEe NOMYyYeHHbIX 3HAHWIA N HaBbIKOB B PELEeHN NPOPeCCUOHaNbHbIX 3aAa4; 03HAKOMUTb
CTYAEHTOB C COBPEMEHHbBIM COCTOSIHMEM MEeANLMHCKON Buodonankn B Poccuiickoih denepaumm n 3a
py6exom.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen "b1.6.24 OucumnnunHbl (Mogynn)" OCHOBHOM
obpaszoBartenbHoit nporpammel 30.05.01 MeonumnHckas bnoxmmMmnst n oTHOCUTCS K 6a30BOIA
(obwenpodeccmnoHanbHom) Yact. OcBamBaeTtcs Ha 4, 5 kypcax, 7, 8, 9 ceMecTpbl.

[aHHas yyebHas gucumnanHa OTHOCMTCS K aucuunanHam 6a3oBoi YacTy NporpaMmel cneunaniTeTa
pasgena 'C.3 lNpodeccunoHanbHbin'. OcBanBaeTcs Ha 4-5 kypcax (7-9 ceMecTpbl).

OucumnnuHa ' MeonuuHekas 6rodomanka' npenoaaetcs Nocne 0CBOEHNS AMCUMNAnH 'dusnka’ n
'duaunonorus’. Obyyarowmecs NONXKHbI UMETb NpeacTaBneHne 06 OCHOBHbIX 3aKOHAaX OU3UKK 1
LNOCTUXEHUSAX B (OU3NONOTNN; OPUEHTMPOBATLCS B MPUMEHEHUN MeAULIMHCKON TexHukn. Kpome Toro,
obyyarowmnmcs HeobxoAMMo YMeTb NPOBOANTL AUCKYCCUMW, OTCTanBaTb COOCTBEHHYO NO3ULIMIO,
KPUTUYHO U CaMOKPUTUYHO COMOCTaBNATb Pa3fnyHble TOYKU 3PEHUSI.

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdppoBka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL MU

OK-1
(0blWeKyNbTypHbIE CMOCOBHOCTBIO K aBCTPakTHOMY MbIWEHWUIO, aHANN3Y, CUHTE3Y;
KOMMNeTeHuunm)

FOTOBHOCTbIO pelartb CTaHOapTHbIe 3a8a4u
OMK-1 NpogecCrMoHanbHOM 0eaTenbHOCTU C UCNONb30BaAHNEM

WH MaLMOHHbIX, Bubnuor NY4eCKnx B
(npodhbeccmoHanbHble ¢pop g” 0 , 0 Q orpacpu4eckinx pecypcos,
KOMMETEHLN) MeaMKO-bMonornieckon TEPMUHONOrK, }

NHPOPMALMOHHO-KOMMYHNKALUWNOHHbBIX TEXHONOMMNIA 1 y4eTOM

OCHOBHbIX TPebOBaHM NHAPOPMALMOHHOM 6e30MacHOCTM
OriK-5 CNOCOBHOCTBIO U FOTOBHOCTbLIO aHaNM3nMpoBaTb pe3ybTaTbl
(NMpodpeccroHanbHble COBCTBEHHOIN AeSTENbHOCTY ONsl NPeaoTBPAaLLEHUS
KOMNeTeHLmm) npodpeccrnoHanbHbIX OWNBOK

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CrpaHnua 3 n3 30. il yLH,lf[;F EPCHTET
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OMK-7 FOTOBHOCTbIO K UCMONb30BAHUIO OCHOBHbIX
N3NKO-XUMNYECKNX, MaTEMATNYECKMX U NHBIX
(MpOCPECCHOHANBHBIS g?:TZCTgeHHOHae(‘:-IHbIX ngHlele I/I?ACeTO,D,OB npuv peLweHnmn
KOMMeTeHuunn) y P p

npodoeccuoHanbHbix 3a4ad

CMOCOBHOCTBIO 1 FTOTOBHOCTbIO K OCYLLECTBAEHNIO KOMMNNEKCa
MEPOMNPUSATUIA, HANPAaBNEHHbIX HA COXPaHEHNe 1 YKpenneHme
300PO0BbS M BKNKOYAOLWKX B cebs hopMupoBaHue 300p0BOro
k-1 obpasza XusHu, NpeaynpexneHne BO3HNKHOBEHNA 1 (vnn)
pacnpocTpaHeHns 3aboneBaHunii, X PaHHIOK ANArHOCTUKY,
BbISIBNIEHME NPUYNH N YCNOBUIA UX BO3HUKHOBEHMWS U PasBUTUS,
a TakXe HanpasfeHHbIX Ha yCTpaHeHne BPeoHOro BANSHUS Ha
300POBbE YenoBeka PakTopoB cpenbl ero 0butaHms

CNOCOBHOCTBIO U FOTOBHOCTbIO K OpraHm3aumm v
OCYLLECTBNEHUNIO NPUKNALHBIX 1 NPAKTUYECKNX NPOEKTOB U MHbIX
Mk-11 MEPONPUATIIA MO N3Y4YEeHNI0 BUOPN3NYECKUX N UHBIX MPOLECCOB
N SBNEHWIA, MPONCXOAAWMNX HA KNETOYHOM, OPraHHOM ©
CVCTEMHOM YPOBHSIX B OpraHM3me Yenoseka

AK-12 CNOCOBHOCTBIO K OMNpeaeneHnto HoBbIX obnacTen nccnenoBaHus
1 npobnem B cgpepe paspaboTky BOPU3NYECKMX 1

(NMpodheccmoHanbHble .

KOMMETEHLM) JOU3NKO-XUMUYECKUX TEXHONOMMI B 34paBOOXPaHEHNN
CMOCOBHOCTBIO K OpraHmn3aLmmn 1 NpoBeaeHNIO HayYHbIX

MK-13 nccnenoBaHuii, BKIoYas Belbop Lenn n doopmMynnpoBKy 3anay,

(npodbeccmoHanbHble nnaHmpoBaHne, Noabop anekBaTHbIX METOA0B, cOOP,

KOMNeTeHLmm) 06paboTky, aHanM3 OaHHbIX 1 Ny6NnYHOe ux npeacTaBneHne ¢
y4yeToM TpeboBaHuiA MHGOPMALIMOHHO 6e30MacHOCTH

MK-4 FOTOBHOCTbIO K MPOBeAeHN0 nabopaTopHbIX N NHbIX

(NMpodheccmoHanbHble nccnenoBaHui B Lenax pacno3HaBaHUs COCTOSHUSA Ui

KOMMeTeHuunn) YyCTaHOB/IEHMS haKTa HaNM4ns UM OTCyTCTBUS 3aboneBaHus

MK-5 FOTOBHOCTbIO K OLleHKE pe3yNbTaToB nabopaTopHbIX,
WHCTPYMEHTaNbHbIX, MAaTONOro-aHar

(MpodpeccmonantHbie mcgngyloiaH?/m B ue’nﬂi oagngsia?aam?gggréﬂm5:: IT/I|)1(1|/|

KOMNeTeHLmm) P

yCTaHOBNEHUA cpaKTa Hann4mnsa mnn oTCyTcTBuA 3aboneBaHus

k-6 CMOCOBHOCTBIO K NPUMEHEHNIO CUCTEMHOr0 aHanuns3a B
N3y4eHnn BMoNornYeckmx CUCTEM

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHble 61M0dM3NYECKIE 3aKOHbI, NexXallne B OCHOBE (OYHKLIMOHNPOBAHMWS XUBbIX CUCTEM;

METOA0/M0rM4Yeckne NPUHUUMbI U3Y4eHUs! XUBbIX CUCTEM, BKNIHOYas MPUHLUMMbLI TEOPUM U MPaKTUKK
NNaHNPOBaHNS MeONKO-61MONOrMYeckoro aKCneprMeHTa, ero TeXHUYECKOro 1 MaTeMaTmyeckoro
obecneyeHuns;

OCHOBbI MONEKYNSIPHOW BUOGUINKIA: CTPYKTYPY HYKNENHOBBIX KUCNOT, 6ENKOB, NMMNNLO0B;
KOMMbIOTEPHbIE NPOrpamMMbl BU3yanuaaumm CTpykTypbl 6ekoB;

OCHOBbI h0TOOMOGUN3NKI: POTOBMONOrMYECKME NPOLECCHI, KONMYECTBEHHbIE 3aKOHOMEPHOCTH
MOrnoweHns ceeTa, OTONMNIOMUHECLIEHLIMIO BUONOrNYeCKNMN 06 bEKTAMU; XEMUTIOMUHECLLEHLINIO
6100H6BEKTOB; POTOXMMMYECKME NPEBPALLEHMS BMOMONEKY N, MeXaHW3Mbl OEACTBUS
yNbTPagoMoneToBoro n3ny4yeHns Ha 6enku, bnounanyeckne MexaHn3aMbl OTOOBNONOrNYECKNX
NPOLECCOB B KOXe (MHOYKLUMS 9pUTEMbI, (POTOKAHLIEPOreHe3, OOTOCUHTES BUTaMmmHa [l);
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

OCHOBbI BUOGU3NKIM KNETKN: OCHOBHbIE (OU3NYECKME XapaKTEPUCTUKN KNETKN; MONEKYNSIPHYHO
opraHusaumio 1 brogunanyeckre CBocTea MEMOPaHHbIX CTPYKTYP, COBPEMEHHbIE NPELCTaBNEHNS O
CTPYKType MeMbpaH, 0COBEHHOCTU CTPOEHUSI Pa3NNYHbIX BrioMeMbpaH, CBSA3b NX CTPYKTYPHOWA
opraHusauuu ¢ BbINONHAEMON PyHKUVEN;

TpaHCMopT BeLlecTB Yeped buonormyeckme MmembpaHbl (KONMYECTBEHHbIE 3aKOHbI NMepeHOCca BELLECTB
Yyepe3 MeMbpaHbl, NPOHNLAEMOCTb B1ONOrNYECKNX U MOAENbHBIX MEMOpPaH), OCHOBHbIE TUMbI
TpaHcnopTa BELWeCTB B XMBOW KNeTke; buogunanyeckne MexaHmambl reHepaumm MeMbpaHHbIx
NOTEeHLManoB (MOHHas NpMpoAa NOTEHLMANOB NOKOS U AEVACTBUS, CBS3b BENNYMHbI NOTEHUMana
NOKOS 1 AENCTBUS C KNETOYHbIM MeTabonm3MoM, 6rocranyeckme MexaHnambl reHepaumnm
noTeHuuana oencTeuns); 6Uocn3nky peuenummn; brnoranky MexkneTo4HbIX B3aMMoaenCTBIUIA;
OCHOBbI 6MOGU3NKIN TKAHEN U OPraHOB: BHYTPEHHWE 3NIeKTPUYECKME Nons TKaHel U OpraHoB;
NacCUBHbIE MEXaHUYECKME SBNEHUS B TKAHSIX U OpraHax; OCHOBbI M MEXaHU3Mbl FeMOAVHAMUKM;

OCHOBHbIE KNIMHUYECKNE METOAbI (PYHKLMOHANBHOW AMarHOCTUKW, (ON3NYECKME OCHOBLI METOL0B
PYHKLLMOHANBHOW AMarHOCTUKN;

PU3MKO-XMMMYECKME MEXAHWN3MbI NATONOTUN: POSb MOBPEXAEHNS Pa3nnYHbIX CTPYKTYP KNETKU B ee
naTonoruun; goocconunasHoe nospexaeHne MembpaH; NepekncHoe oOKUCNeHne NMNUOOoB;
OCMOTUYECKOE HapyLeHne CTPYKTYPbl Y GYHKLUMM KNETOK;

aneKkTprYeckmin Npoboit kak MEXaHN3M HapyleHns 6apbepHO PyHKUMM MembpaH B NaToNoruu;
HapyLeHne CTPYKTYpbl 1 coyHKLMA MeMBpaH npu ancopbummn 6enkoB 1 M3MEHEHNE COCTOSHNSA
NMNONPOTENLOB; HAPYLWEHNE KNETOYHOM NOBEPXHOCTU N MEXK/IETOYHbIX B3aUMOLENCTBUIA.

2. DONTXEH yMeTb:
NCMNONb30BaTbh OCHOBHbIE BMOPUN3NYECKME 3aKOHbI, KOTOPbIE COCTABNSIOT OCHOBY
PYHKLIMOHNPOBAHNSA XMBbIX CUCTEM B HAY4YHO-UCCNEen0oBaTeNbCKON OeATEeNbHOCTH;

MOHMMaTb 3aKOHOMEPHOCTW Pa3BUTUS MONEKYNSIPHBIX MPOLIECCOB B KETOYHbIX CTPYKTypax, B
opraHax 1 TKaHsix; BnafeTb OCHOBAMUN 3KCMEPUMEHTaNbHbIX METOLOB 3N1EKTPUYECKUX,
Pann03NEeKTPOHHbBIX N3MEPEHWIA, OCHOBaMW NabopaTopHO TEXHMKN BMOdOM3MYECKOro
aKCrnepuMeHTa, MeToaamMm OU3NKO-XMMNYECKOrO aHanmaa;

NPUMEHATb NONYy4YEeHHblE 3HAHWUS W HaBbIKW B 0bpalleHnn ¢ nabopaTtopHbIMU TEXHNHECKNMU
yCTpPOMCTBAMUN AN151 3AEKTMBHOIO NPUMEHEHNS NPNBOPOB 1 BLUOPN3NYECKNX METOLOB B
NccnenoBaHUsIX U AMarHOCTUKE;

NPOBOANTbL KAYECTBEHHbIA 1 KONMYECTBEHHbI (DOTOMETPUYECKMIA aHaNN3; NPOBOANTb
Ka4YeCTBEHHbIA 1 KONMYECTBEHHbIA oNyopUMETPUYECKNIA aHaNN3; ONpeaensTb napameTpbl
6rocMcTEMBI MO KMHETUYECKUM KPVBBLIM XEMUTIOMUHECLIEHLIMM; C MOMOLLbIO METOAA
PNIyOPECLEHTHbIX 30HO0B ONPeaensiTb KONMMYECTBO XONECTEPUHA N HEMTPANbHBIX XUPOB B
CYCMEeH31MN KPOBM YENOBEKA;

MCnonb3oBaTb 3HAHUA 6I/IOCpI/I3VI‘-IeCKVIX MEXaHN3MOB BHYTPU- N MEXKNETOYHbIX B3aMMOLEeNCcTBumn
Ons NPOrHo3npoBaHMsA BO3MOXKHOCTU pa3BUTUA NaTtonorn4ecknx npoueccos B OpraHnM3me.

3. 0ONXeH BnageThb:

MeToLamMu MONEKYNsipHO 61Uodn3nkn; MeToaamm nccnenoBaHns MeMbpaHHbIX NPOLIECCOB;
MeTogamun uccnegoBaHms oTobronormyeckix NpoLeccoB; MeToAaMmn paanaunoHHon BMonanku;
mMeTonamm 06paboTkm AaHHbIX 6UOPN3NYECKOro aHannsa;

CMNEeKTPOOTOMETPMYECKUM aHANMN30M Pa3NNyHbIX BUONOrMYEeCKUX CUCTEM; METOAAMU
PNyopeCLIEeHTHOr0, XeMUTIOMUHECLIEHTHOTO aHaNn3a;

TeopeTn4HeCknmMm n MeToanyeCcknmin noaxongammn ansa n3y4eHmsa npuponbl 1 MEXaHN3MOB Pa3BUTUA
natonorn4yecknx npoueccos.

4. nONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

K MPOBELEHNIO MEAUKO-COLMANBHBIX 1 COLMANbHO-9KOHOMUYECKNX UCCNELOBAHWIA;
K OpraHvsauum u NpoBeAEHNIO HAY4YHOrO UCCNenoBaHMs Mo akTyanbHoi npobneme;
K MOAroTOBKE M Ny6NNYHOMY NPELACTABNEHMIO PE3YNbTATOB HAYYHbIX UCCNENOBAHWIA.
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpyaoeMKoCTb AMCUMNANHBI cocTaBnsieT 11 3a4eTHbix(ble) eamHuL(bl) 396 yaca(os).

dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMAUHBI: OTCYTCTBYEeT B 7 CEMECTpe; 3a4eT B 8 ceMecTpe;
9K3aMeH B 9 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucUUNIMHe/ MOLYIO
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy A0EMKOCTb Tekywue copmbl
N 'D'"Kn"g"lr;;}:;”b'/ CeNIechcemecrpa (B yacax) KOHTpOnsi
Nekumu MpakTnuyeckuelabopartopHbie
3aHATUSA paboTbi

Tema 1. Tema 1.
TeopeTtnyeckas u
MOneKynspHas
b6rodomarka. AnemeHTbl
TEoPUN NHGOPMaLNN 1
perynnpoBaHus
6ronornyecknx
npovieccos. [1epBblii 1
BTOPOW 3aKOHbI
TEPMOAMHAMMKMN N NX
NPVMEHMN-MOCTb K
6ronornyecknm
obbekTaM. KuHeTtuka
1 6ronornyecknx -
npoLeccoB.
Makpomonekynbl,
KOHdpopmaumn
OCHOBHbIX
6ronornyecknx
MaKpOMONEKY.
Brnodounaunka benka u
HYKNENHOBbLIX KUCNOT.
CTpykTypa 6enkoBbIX
monekyn. CTpykTypa
HYKNENHOBbLIX KMCNOT,
XpomaTtumHa.
MonekynspHble
CUTHaNbHbIE CUCTEMBDI.

YCTHbIA onpoc
1-7 14 42 0 MNpeseHTaums
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B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 6 n3 30. 111 yHlf[
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 2. Tema 2.
Brodmanka
dOTOOMONOrNYECKNX
npoLeccos.
MMornoweHwne ceeta B
6ronornyeckmx
cuctemax. l[NepsuyHbie 1
HayanbHble cTaann
gooTonpespalleHui
6romoneky’n.
NomnHecueHuns B
6ronornyecknx Konnoksunym
2. cuctemax. MexaHunambl / 8-9 6 8 0
dOTOOMONOrNYECKNX
npoLeccoB npu
nencTesunm
ynbTpagnoneToBoro
nanyyeHms. MexaHumam
CEHCMBUNN3NPOBAHHbIX
OTOOMONOrNYECKNX
npoLeccos.
lNprMeHeHne nasepHoro
N3ny4eHns B MeOULNHE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHwnua 7 ns 30. 111 yHlf[
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 3. Tema 3.
Brogounauka knetku,
OpraHoB 1 TKaHew.
OcHoBHble husnyeckune
XapakTepUCTUKK KNeTKu
1 MeMbpaHHbIX
CTPYK-TYp.
MonekynsapHas
opraHvsa-ums
MeMOpPaHHbIX CTPYKTYP.
TpaHcnopT BelwecTsa.
Buodunan-yeckue
MeXaHN3Mbl reHepaumm
MEMOpPaHHbIX
NOTEHLManos.
Brnodmanka
MEXKNETOYHbIX
B3aMMOOENCTBUMN.
Yenosek un cpmusnyeckmne
nons oKpyxatowero
Mupa.
ONeKTPOo-NPOBOAHOCTb
6ronornyecknx 8
"l06bEeKTOB.
ONeKTPonpoBOAHOCTb
TKaHen N MexaHn3Mmbl
nencreuns
3NEeKTPOMAarHUTHbIX
oakTopOoB Ha OpraHn3Mm.
OnekTpoMmo-rpagus,
cTaHgapTHas u
NHTErpupoBaHHas OMI.
ONeKTpooKynorpamma.
Onek-Tpokapaunorpacms
OCHOBHbIE KOMMOHEHTbI
OKTI". BunonspHble
OTBELEHUS, 3aKOH
OIHTX0BEHa,
OnekTpunyeckas ocb
cepaua.
OnekTposHuedanorpagps,
paccnabneHune n puTMmbl
moara. Anbga-puTmbl B
3aTbINOYHOM Jone.

[MpeseHTaums
[MncbMeHHoEe
1-7 14 56 0 JomMaluHee
3a0aHne

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

Crpanuua 8 ua 30. _—— o

o



Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 4. Tema 4.
Brodmanka
naronornyecknx
cocTosHuin. Ponb
noBpexaeHns
pas3nnyHbIX CTPYKTYP
KNeTKn B ee nNaTonoruu.
doconmnasHoe
noBpex-aeHue
membpaH. NepekncHoe
OKMCNeHNEe MeMbpaHHbIX
nmnnpos. MexaHnambl
noBpex-aeHuns
HYKJTEMHOBbIX KMUCNOT.
. HapyweHne kneto4Hom 8 8-9 6 8 0 Konnoksuym
NMOBEPXHOCTMU,
CTPYKTYPbl 1 GOYHKLMIA
MeMbpaH npu
apcopbunn 6enkos u
N3MEHEeHUN COCTOSIHUS
nMNonpoTenaos.
OnexTpuryeckuin npoboii
KakK MexaHu3m
HapylweHus 6apbepHoOi
yHKLMN MeMOpaH B
nartonoruu.
OcmoTunyeckoe
HapylleHne CTPYKTypbl 1
JOYHKLINUM KNEeTOK.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

Crpanuua 9 us 30. _—— o

o



Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 5. Tema 5.
Bruodonanka knetkn,
OpraHoB 1 TKaHen n
naronornyecknx
cocTosHUN. OCHOBHblEe
donsndeckne
XapakTepuUCTUKN KNeTKN
1 MeMbpaHHbIX
CTPYKTYP.
MonekynsapHas
opraHusauus
MeMOpPaHHbIX CTPYKTYP.
TpaHc-nopT BewecTsa.
Brnodmanyeckme
MeXaHn3Mbl reHepaLmm
MEMOpPaHHbIX
noteHumnanos. Yenosek
N puamnyeckne rnons
OKpyXatowero mvpa.
ONeKTPOo-NPOBOAHOCTb

6ronornyeckmnx

00bEKTOB.

onekTpommorpacdus, MNMpeseHTaums
5.[anekTpookynorpamma. 9 0 64 0 YCTHbIN onpoc

Onek-Tpokapaunorpacms
OCHOBHbIE KOMIMOHEHTbI
OKT.
OneKTposHue-ganorpadpus,
paccnabneHue n puTMmbl
mo3ra. Anbda-puTMmbl B
3aTbinoyHom gone. Ponb
noBpexaeHns
pasnnyHbIX CTPYKTYP
KNeTKn B ee nNaTonoruu.
doconmnasHoe
nospexneHve

membpaH. NepekncHoe
OKMCNEHNE MeEMOPaHHbIX
nMNNOoB.
SnexTpuryeckuin npoboii
KakK MexaHu3m
HapylweHus 6apbepHoOi
yHKLMN MeMOpaH B
nartonoruu.
OcmoTunyeckoe
HapylleHne CTPYKTypbl 1
JOYHKLINM KNEeTOoK.

Tema . Ntorosas
" |dopma KoHTpoOnNA

Tema . toroeas 9Kk3ameH
" |doopma KOHTpoONS 9 0 0 0

3ayet

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

Crpanuua 10 n3 30. _—— o
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

NTtoro 40 178 0

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. Tema 1. TeopeTnueckas u MoneKkynsipHasi 6uodpnanka. dnemeHTbl TEOPUN
MHpopMaLUKM U perynupoBaHus Guonornyeckux npoueccos. [MepBbiii U BTOPOM 3aKOHbI
TepMOAUHAMUKK U UX MPUMEHUN-MOCTb K 6Monormyeckum o6bektam. KuHetnka 6monornyeckmx
npoueccoB. Makpomonekynbl, KOHpOpMaLUN OCHOBHbIX 6MONOrMYECKUX MaKPOMOJEKYII.
Buocpusmnka 6enka u HyKNeMHOBbIX KUCNOT. CTpykTypa 6enkoBbiXx Monekyn. CTpykTypa
HYKJIEMHOBbIX KUCNOT, XpoMaTuHa. MonekynsipHbie CUrHanbHbie CUCTEMbI.

neKuunoHHoe 3aHsitne (14 4yaca(os)):

MpenmeT 1 3apayn buodounankn. KnbepHetTmyecknii NoAxXoa K NCCnenoBaHnto 61nonormiyeckmnx
cucteM. OCHOBHbIE MOHATMS TEOPUN CBS3W U TEOPUN MHCpOpMauUn. XapakTepHble CBONCTBA
CurHanoB u coobuieHwnii. PerynupoBaHue B cuctemax ynpasneHus. 3Ha4eHne kaHana obpaTHoi
cBsi3un, paboTa annapara cpaBHeHusi. PerynmpoBaHue Ha ypoBHE LLENOCTHOrO OpraHnama,
nopnepxaHvne romeoctasa. lNpumMepbl BUONOrMYECKNX CUCTEM PerynmpoBaHus. MNMoHsaTre
PYHKLIMOHANBbHOW CUCTEMBI. TUMbl TEPMOANHAMUYECKUX CUCTEM: 3aKPbITble (M30IMPOBAHHbIE U
3aMKHYTbIE) 1 OTKPbITblE CUCTEMBI. epBbIfi 3aKOH TepMOANHAMUKN. BTOpO 3aKOH TEPMOAUHAMMKMN.
MoHaTre aHTponun. OCOBEHHOCTN MPUOXEHNS BTOPOrO 3aKOHa TEPMOAMHAMUKY K BMONOrMYeCcKM
cuctemaM. YCnoBust yCTOMYMBOCTM CTALMOHAPHOIO COCTOSIHUS BAANN OT PaBHOBECHS.
OuccnnatmeHble cTpyKTypbl. Oblas xapakTepucTka peakuuii B Gonormiyecknx cuctemax.
KuHeTnyeckme moaenm npocTeiwmx TMNOB peakunii. SHeprus akTMBaunm 1 akTMBUPOBaHHbIN
KoMmnnekc. BHyTpu- n MexmonekynsipHble CUbl U B3aMMOAECTBMS BUOMAKPOMONEKYN: KyNTOHOBCKOE
B3aVIMOLENCTBME, NOH-AUMONbHbIE B3aMOLENCTBUS, BAHAEPBaaIbCOBbI CWbl, BOLOPOAHbIE CUbI,
cTepuyeckue cunbl (Cunbl aedoopMauii U HANPSXKEHNS BANEHTHbIX CBA3EN U YrNOB, CUbI
3aTOPMOXEHHOCTM BpaleHMs NENTUOHbIX FPYNn BOKPYr NPOCTbiX cBA3ei. KoHghopmMaumoHHas
noTeHumanbHas aHeprus 6enkoBbix Makpomonekyn. KOHGopMaUNOHHbIA aHanms. MepBuyHas v
BTOpUYHas CTpyKTypa b6enka. MepsuyHas n BTopuyHas cTpyktypa benka. YeTBepTuyHas cTpykTypa.
MonekynsipHble curHanbHble cucteMbl. OCHOBHbIE TUMbI KoNebaHnst aTOMOB B MONEKynax.
CokpatutenbHble 6enkn. buogouanka oBUXEHWIA.

npakTnyeckoe 3aHsitne (42 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 11 n3 30. 111 YHI:I
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

1. OnepauuvoHHas cuctema Windows 2. TekctoBbii npoueccop Microsoft Word. 3. NakeT rpagovku
Power Point 4. "'padunyeckne nHtepeicol 5. OnepaumoHHasa cuctema Delphi. 6. MeonumnHckue
NHPOPMaLMNOHHBbIE CUCTEMbI 1 TexHonorun 7. Q10 TemnepaTtypHbIi KO3IMULNEHT reMonunaa
sputpoumTos (P3IK). 8. BnmaHue KoHUEHTpauUUmM KMCNOTbl HA CKOPOCTb remonusa (P3K). 9.
AkTtunBHocTb HALLd-okcupenyktasbl cBeTswwmxcs baktepuin (cnektpogootomeTp). 10. N3yyeHne
KOHCTaHTbl Anccoumaumm cnaboit Kucnotbl U ocHoBaHms. (pH-meTp). 11. ViccnenoBaHue 6ydbepHbIx
ceowncTs (pH-meTp). 12. NccnenoBaHns akTMBHOCTU (PEPMEHTOB Xenyao4HOro coka ? TpuncuH 13.
PeweHwne Teopetnyecknx 3agad 14. OcMoTnyeckuii MeTon ? 3aBMCUMOCTb 06beMa KneTku ot
KOHUeHTpauuun conei. 15. Nenb-anekTpodpopes B arape. 16. CokpauweHmsa molwu. 17. CTpykTypa
MbIlWLbI ? capkomepbl. 18. MIsaomeTpuyeckoe n n30TOHMYECKOE PEXUM perncTpaumnm cokpaweHus
mbiwubl. 19. MNpsiMoe n HenpsiMoe pasapaxeHne NKPoHOXHOoN mblwubl. 20. ViccnenosaHue
32BUCMMOCTY aMnanTyabl COKpaLWEHS N30TMPOBAHHONM MbIlLbI OT CUJTbl pasapaxeHns. TeTaHyc.
21. Pernctpaumns cokpaleHunin rnankom molwubl. 22. OnbIT ["anbeaHu. 23. N3omeTpuyeckoe
cokpalleHue. Mpubopsbl: Sprorpady, AMHAMOMETP, TEH304ATYMKKN, CTUMYNATOP. 24. [oBEepXHOCTHOE
HaTsaXxXeHne(TOPCMOHHbIE BECHI, Mna3ma KpoBu, CNMPTOBbIE pacTBopsbl). 25. Onpenenexune
KOHUEHTpauun remornobrHa npu noMoLum cnekTpodoToMeTpa (CnekTpodoToMeTp). 26.
OnpepneneHne MeTreMornobuHa (cnektpopotTomeTp). 27. deppuumaHng Kanus n MeTreMornobumH
(cnekTpodonyopumeTp). 28. Mony4eHne BoccTaHoBNeHHoro remornobuHa (P3K). 29. OnpeneneHne
KOHLeHTpauuu remornobrHa npu noMoLm rpaaynpoBoyHoi kpmeoit (P3K). 30. CnekTp nornoweHms
romoreHata nuctbes (PK). 31. Onpenenerne auetnnxonmHa (P3K). 32. OnpenenerHne xenesa
(cnekTpogpoTomeTp mnn PK). 33. OnpeneneHne xnopodgounna (cnektTpognyopmumetp). 34.
PedpaktomeTp ? onpeneneHne KoOHUEeHTpauum BEIWeCTB.

Tema 2. Tema 2. Buodmsuka porobuonormyeckmx npoueccos. MornoweHne ceeTa B
6uonornyeckux cucrtemax. MepBuyHbIe U HavyanbHble cTagumn choTonpeBpaLLeHUN
6uomonekyn. JllommHecueHuus B bmonornyeckux cuctemax. MexaHnambi
choTobMonornyeckmx NpoL.eccos Npu AencTesmm ynbtpacdononeToBoro nanydyeHus. MexaHnsm
ceHcubunuaunpoBaHHbIX ¢poTobMonornyeckux npoueccos. lpumeHeHne nasepHOro
NU3Ny4YeHNs B MegULIMHe.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

OcHoBHble choTobuonormyeckune npoueccol. Ctaamm oTob1oNorMyecknx NPOLECCOoB.
OneKkTpoHHbIE Nepexoabl B BMoMonekynax npu nNornoweH1Mn ceeta 1 nioMmHecueHumn. CnekTpel
nornoweHns buomonekyn. Ob6nactTn NPUMEHeHNs CNEKTPOGOTOMETPUN B BUONOrMN N MELNLNHE.
3aBMCMMOCTb NOTOKA U MHTEHCUBHOCTU (DOTONMIOMUHECLIEHLIMM OT KOHUEHTpauun. CnekTpbl
POTONOMUHECLIEHLIN 1 CMEKTPbLI €€ BO30YyXAEHUSA. XEMUNIOMUHECLLEHUNS B BMONOrNYeCcKmX
cuctemax. dnsnyeckne n XMMmMYeckme akTnBaTopbl XeMuntoMMHecUeHunn. Ponb cBo60aHbIX
panvkanoB B reHepauny broxemmnioMmHecueHunn. OCHOBHbIE XapakTePUCTMKN OOTONPEBPaLLEHWIA
6riomonekyn. XapakTepucTuku COTHEYHOrO yNbTPadoMoneToBOro N3ny4eHns 3a npeaenamm
atomMocapepbl U Ha NoBepPxXHOCTM 3emnu. CnekTp NponycKaHMs CONMHEYHOrO N3NYYEHNS KMCNOPOLOM
1 030HOM atMocdoepbl 3eMnun. PasnunyHble gmanasoHbl GONOrMYecky akTMBHOrO
ynbTpacroneToBoro uanyyeHus. lledebHoe nencTBne ynbTpagoMoneToBoro N3ny4eHns Ha opraHnam
XUBOTHbIX 1 Yenoseka. Tunbl pOTOCEHCMOMNN3MPOBAHHBIX NPOLIECCOB NOBPEXAEHNS
6ronornyecknx 06 beKToB. POTONOBPEXAEHNE MONEKYN HYKNENHOBBLIX KACNOT B MPUCYTCTBUM
ncopaneHoB. NpuMeHeHVe NasepoB B MeanuuHe. JlazepHas xupyprus, nasepHas tepanus,
hoToanHamuyeckas Tepanus. JJonneposckas CNeEKTPOCKONUS U ee NPUMEHEHNE.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

1. CnekTpothnyopmuMeTpms 1 ero MCNonb3oBaHME B MeAMKO-OMONOrMYeCcKmx ccnenoBaHus. 2.
CTtpoeHune conyopecueHTHOro Mmukpockona. 3. Ontunyeckoe paspewenue. 4. MNMpuHunn FRET
MUKpockonuu (TeopeTuyeckas 3agada + naboparopHas pabota. 5. BnusiHue pH ? Ha cBeveHum
donyopogoopa (acridin orange bunu Rhod B). 6. AgantomeTp. 7. Peructpauns cnektpos
hnyopecLeHLMn NMrmMeHToB. 8. ABCOpPOLMOHHAS CNEKTPOCKOMMUS NMUIMEHTOB PacTeHUiA. 9.
BbluncneHune koHUeHTpauwmii xnopodpunnos a u 6. 10. iccnenosaHne cnekTpanbHbIX CBONCTB
nekapcTBEHHbIX cpencTs (pnbodnasuH. Butamnu C, agpeHanvH).

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Crpanuua 12 ns 30. 11} yLH,lf[
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Tewma 3. Tema 3. Buocbuamnka knetTku, opraHoB n TkaHein. OCHOBHble pu3anyeckme
XapaKTepUCTUKMU KNIeTKN U MeMOpaHHbIX CTPYK-Typ. MonekynsipHasi opraHu3a-uus
MeMOpaHHbIX CTPYKTYp. TpaHcnopT Bew,ecTBa. Buocpuamn-yeckme mexaHnambl reHepauum
MeMOpaHHbIX NoTeHUuuanoB. Buogpnanka meXxKneTouHbix B3aMMoaencrTesmn. Yenosek n
chmanueckue Nons OKpyxaroLLero Mmpa. dNeKTpo-npoBoOAHOCTb OUONOrMYecknx 06 LEKTOB.
AneKTponpoBOAHOCTb TKAaHEM U MeXaHU3Mbl AeNACTBUS NEeKTPOMarHMTHbIX ¢pakTopoB Ha
opraHn3aM. dnekTpoMuo-rpachusi, ctaHpapTHasa U nHTerpmpoBaHHas SMI.
AnekTpooKynorpamma. dnek-Tpokapauorpacusi, ocHoBHble KOMMOHeHTbl AKI. bunonsipHble
oTBeAeHUsl, 3aKOH AUHTXOBEHa, AneKTpuyeckas ocb cepaua. dnekTpoaHuedanorpacus,
paccnabneHune n puTMbl Mo3ra. Anbdoa-puTMbl B 3aTbi/IOYHOM Oorne.

JNeKunoHHoe 3aHsitne (14 yaca(os)):

MonekynsipHasi opraHnsaumnsi MeMbpaHHbIx CTPYKTyp. MembpaHa kak yHUBepcanbHbli KOMMOHEHT
6uonornyecknx cmcteM. KonnyectBeHHble 3aKOHbI NePeHoca BELLECTB Yepe3 MeMbpaHbl
(knaccuchukaums npoLeccoB nepeHoca NOHOB (BelecTB) Yepe3 MeMbpaHbl). [laccuBHbIA TpaHcnopT
BewwecTs. lNpoHnMuaemocTs MembpaH anst Boabl. OCHOBHOE ypaBHEHWe anekTpoanddysum
(ypaBHeHue HepHcTta-lNnaHka). TpaHcnopT BewecTs Yepe3 MeMbpaHbl nyTeM obnerdyeHHowm
ancpcpysmmn. Oudpdoyamnsi, ocMoc 1 domnbTpaums. dnekTpodoopes MOHOB Heped MeMOpaHbI,
NPOBOAMMOCTb MeMbpaH ANsi NOCTOSIHHOrO Toka. EMkocTb MembpaH 1 nmneaaHc. MeTtoabl M3y4eHust
nMnegaHca. 3aBMCMMOCTb UMMedaHca OT 4acToTbl TOKa. AKTUBHbIVA TPAHCMNOPT BELWECTB B XMBOW
KneTke, ero aHepretuka. lNMpumepsl akTnBHOro TpaHcnopta (Na+- K+ - Hacoc, Ca ? Hacoc, | ? Hacoc,
BO4OpPOLHAs nomna). [oBEpPXHOCTHbIE 3apsabl U NOBEPXHOCTHBIA NoTeHuman. MloHHas npupoaa
noTeHUManoB Nokos n oenctens. PaBHoBeCHble noTeHumnansl HepHcTa-IoHHaHa. Ponb akTneHOro
TpaHcnopTa MOHOB B reHepauun NoTeHLUMANoB NOKOS. DNEKTPOreHHbI Hacoc. OcobeHHOCTH
NpOoBEeOEHNS HEPBHOMO UMMyNbCa B MUENN3NPOBAHHbIX HEPBHbIX BONIOKHAX. [1poBeaeHne HepBHOro
MMMyfbca Yepes3 cnHanTuyeckne MembpaHbl. dNeKTpUYeckme N XuMmnyeckne cuHancol. Prnsmyeckue
nons, KOTOpble reHepupyeT opraHnMam B npouecce pyHKUMoHnpoBaHus. CoBCTBEHHbIE oU3NYeckme
nons opraHmama yenoseka. Bugbl onsnyeckmx nonen 4enoseka, Ux UCTOYHUKN. MeTtoabl
crneungunyeckoro anekTponeyeHus. ManbeaHn3auns n anekTpodoopes. dnekTponepnbpunsums m
9NEKTPOCTUMYNALMSA cepaLua. DNEKTPOCOH, 3NeKTPOHAPKO3 U 9NEKTPOLOKOBas Tepanms.
MarHutoTtepanus. lNaccusHbie anekTpuydeckme asneHuns. NpoxoxaeHne NoCTOSHHOIO U
NepeMeHHOro Toka Yyepes bronormyeckne TkaHu. dnekTpokapanorpadoms, OCHOBHbIE KOMMOHEHTD
OKT. bunonspHble oTBEOEHNS, 3aKOH DNHTXOBEHA, dnekTpuyeckas ocb cepaua. lNaronornyeckune
Tnbl K. dnekTpmnyeckasi akTMBHOCTb MbllL,. dnekTpomuorpadoms (SMIM) rnobanbHas n
nokanbHasl. AneKTpoHenporpadons. INeKTpookynorpamma. InekTpoaHuedanorpadus,
paccnabneHune n puTMbl MO3ra.

npakTnyeckoe 3aHsitne (56 yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHwnua 13 n3 30. 111 YHI:I

S OEMALIGH



Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

MonekynsipHasi opraHmaauusi buonornyeckux membpaH. (Hactb 3aHATUS KOMNbloTepHast). N3yyeHne
aKTMBHOr0 TpaHcrnopTa UOHOB. HabnoaeHne akTMBHOMO TpaHCNopTa MOHOB HATPUs Yepes KOXyY
NArywKku. MiaydeHne 3aBnNCMOCTM akTUBHOIO TPAHCMOPTA MOHOB HATPUS OT UHIMBMPOBaHNS 0bMeHa
BELeCTB. YCTaHOBKA ONS PErNCTpaLMmM SNEKTPUYECKUX XapakTePUCTUK KIEeTOYHbIX MeMOpaH.
ONEeKTPUYECKME CXEMbI A1 PErMcTpaLmm SNeKTpuYeckmx xapaktepmuctmk. MukpoanekTpog,
npenycunuTtenb, UHAPAEPEHTHbIN 3NEKTPOL, MUKPOMaHUNynaTop, ocumnnorpad, umgposomn
BonbTMeTp. MuKkpoanekTpoaHasa TexHuka. IarotosneHne MmkpoanekTponos. BHekneToyHas
perncTpauuns anekTpu4eckmnx notTeHumnanos Hepea. NpurotosneHue npenapata. CTuMynaumsa Hepea,
perucTpauns HepsHoro nmnynbca. 3ydeHune ceowcts L B akcnepumeHTe. 3yuntb ceonctea N/
(nopor Bo36yXAeHUs, AIMTENbHOCTb, CKOPOCTb, BIMSIHUE aHECTETUKOB, 3aKOH ?BCE WU HNYEro?).
BHyTpuknetTo4yHas perncrpaums anekTpuyeckmnx notTeHumanos HeipoHa. lNpurotosneHne
npenapara. Pernctpauns MembpaHHOro noteHumana v noteHumnana oencTems OT CMOHTaAHHO
aKTMBHbIX HEPBHbIX KNEToK. dnektporeHes B knetkax. M1, MMO. 1. MO meton namepexuns. 2.
Mpupopa M, ero pacyer. 3. MNMpupopna MM, ero pacyer. 4. loHHble noTokun. 3yyeHne mexaHnama
doopmupoBaHna AMI™ yenoeeka. dnektTpommorpadpums I. Llenb pabotbl: 1. Ha y4ebHOM MakeTe
Hay4nTbCS N3MEPSTb PA3HOCTb MOTEHUMANO0B Mblwubl. 2. Hay4nTbcst 06 SCHATb CMbICT Pa3HOCTU
noteHumanos. 3. Pernctpaunsa OMI Ha annapate ?buonak?, ?Henpo-OMI?, ?Henpo-OMI-Mukpo?.
N3yueHne mexaHmama cpopmmpoBaHust KI™ yenoseka (Mo Teopumn ditHTXoBeHa). Llenb pabotol: 1. Ha
y4ebHOM MakeTe Hay4yMTbCs M3MepPsiTb Pa3HOCTb MOTEHLMANOB C NMoObIX ABYX ToYek. 2. Hayuyntbes
00 bSACHSTb CMbICN @aHanorosoi mogenu. 3. Ha y4ebHOM MakeTe Hay4nTbCsl UBMEPSATb Pa3HOCTb
noTeHumanoB ¢ nobbix Tpex Todek. 4. Pernctpaumsa 9KI Ha annapate ?brnonak?. CoBpeMeHHble
MeTOoAbl permctTpaunn n aHanmsa 9. SnekTpoaHuedanorpadus.

Tema 4. Tema 4. Buochusmnka natonorm4yeckmx coctosiHum. Ponb noBpexneHusi pasnuyHbixX
CTPYKTYp KNneTku B ee naronoruu. docconunasHoe nospex-geHne MmemopaH. NepekucHoe
oKucneHne MeMbpaHHbIX NMnNuaoB. MexaHM3Mbl NOBPEX-AEHUSI HYKNIeMHOBbIX KUCIOT.
HapyLueHue KneTo4yHOM NOBEPXHOCTU, CTPYKTYPbI U cPyHKLUIA mMeMbBpaH npu agcop6buum
6enkoB 1 U3MEHEHUMN COCTOSIHUS NIMMONPOTENAOB. DNEKTPUYECKUIA NPO6ON KaK MeXxaH1U3Mm
HapyLwieHns 6apbepHon pyHKUMN MeMOpaH B natonormn. OcCMoTMYECcKoe HapyLueHue
CTPYKTYpPbl U (PYHKLIMUN KNETOK.

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

B3anMocBA3b naTonornyeckmnx U3MeHeHun Ha ypoBHe KneTkn n opraHmama. lNospexaatowme
areHTbl: Temnepartypa, BUANMoe, ynbTpadononieToBoe N NOHMU3NPYIOLWEee N3Ny4eHns, XuMn4eckme
coelIHEHUS, N3MEHEHME MOHHOro cocTaea cpenbl, pH, ocMoTuyeckoe naeneHune. Ponb
noBpexaeHns MembpaH B pasBUTUN KNETOYHOW naTtonormun. lNMocnencTenst 4ns KNeTKn NoBpexXaeHns
nnasmaTtnyeckon membpaHbl, MeMBpaH MUTOXOHAPWUIA, TU30COM, SAEePHON MeMBpaHbl. OCHOBHbIE
PU3NKO-XMMUNYECKINE NPUYMHBI HapyleHNs GapbepHbIX CBONCTB MEMOpPAH: NEPEKNCHOE OKUCTEHNE
NMNNOOB, (PEPMEHTATMBHOE paclienieHne nunuaos u 6enkoB, UAMEHEHUE 3apsaa 1 KOHbopMaLunm
6enkoB, ancopbuns MHOPOOHbIX 6eNKOB, OCMOTUYECKOE pacTsxeHne MmembpaH. PacnpocTtpaHeHne
CBSI3aHHbIX C MeMbpaHoit dpocchonunas. NepekncHoe okKMcNeHne NMNMO0B Kak dyHOAMEHTaNbHbIN
MexaHn3M MeMbpaHHou natonornn. IameHeHne onanko-xmMmMmyecknux CBOMCTB XPOMOCOMHOr0O
annapara npw 0encTBumn Ha KNeTky domsan4eckmnx gpakTopoB: MOHU3VPYIOLEro 1 CBETOBOIO
N3ny4YyeHns, ynbTpassyka. SiBneHne anekTpuyeckoro npobos MembpaH. MpnynHbl HapyLweHns
OCMOTUYECKOro paBHOBECUSA MeXay KNeTKOM U CPpenown, Mexay KNneTkon n Kneto4yHbiMum
opraHennamu, BbIK/IOYEHNE KNETOYHbIX "HACOCOB", CABUM B MOHHOW NPOHNLIAEMOCTM MEMOPAH.
LeicTerne hapmakonornyeckmx npenapartos (ANYypPeTrkn, CEPAEYHbIE INKO3NAbl, aHTUONOTNKM) Ha
OCMOTMYECKOoe paBHOBECKE.

npakTnyeckoe 3aHsitne (8 4aca(os)):

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
Crpanunua 14 n3 30. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

1. 'vnep 1 runoToHNYecKkoe paspyweHne apuTPOLUTOB UM PacTUTENbHbIX KNeTok. 2. OnpeneneHune
KeTOHOBbIX Ten B Moye. 3. OnpeneneHuve rnoko3bl B Kposu. NHCTpymeHTol PEK, cnekTpodotomeTp
n cnekTpodonyopumetp 4. Oenctene UV Ha xnopodpunn. 5. A3MEHeEHNe KOHLEHTpaUMK BHE- 1
BHYTPUKNETOYHOW KOHUeHTpauun (Na+- K+) n BnugHue Ha N4 v MT1. 6. iamepeHne KoHUueHTpaummn
6enKoB 1 HYKNEeNHOBbLIX KUCNOT (CnekTpodpoToMeTp). 7. M3yyeHne cnekTpoB NorioweHns
remornobvHa, cBA3aBLWero K1Ucnopom, n ceobogHoro remornobunHa. 8. OnpeneneHne akTMBHOCTY
AT®da3 no ckopocTn obpasoBaHnsi HeopraHudeckoro goocdata. 9. OnpeneneHune HaTpus, Kanus,
Kanbuus B KPOBU MOHOCENEKTMBHbIE MeTobl. 10. CnekTpoMeTpuyeckne 1 KonopuMeTpuyeckme
MeToObl onpeneneHns oeppuTuHa 1 TpaHcepprHa ? MCTOYHUKOB Xenesa ? B kposu. 11.
OnpegnenexHne mnornobrHa B KpoBW Kak nokasatenst MHdpapkta? 12. OnpeneneHue caxapa. 13.
Mpoba Ha ckpbiThln Anabet. Narywka n X4r

Tema 5. Tema 5. Bnochmusnka KneTku, opraHoB U TKaHen U NaToNoOrM4ecKUX COCTOAHUN.
OcCHOBHbIe (h13nyeckme xapakTepuCcTMKn KNeTkm u MeMbpaHHbIX CTPyKTyp. MonekynsipHas
opraHusauusi MeMbpaHHbIX CTPYKTyp. TpaHc-nopT BewecTsa. Buocpusnueckne MmexaHn3smbl
reHepauun meMbpaHHbIX NoTeHuunanoB. Yenosek u cpusanyeckue Nons OKpyxaroLLero Mupa.
OneKkTpPO-NPOoBOAHOCTb 6MONOrMYECKMX 06 BEKTOB. neKTpoMuorpadcums,
aneKTpooKynorpaMma. dnek-Tpokapauvorpacusi, OCHOBHble KOMNOHEeHTbl KT .
AnekTpoaHue-thanorpadcus, paccnabneHme n putMbl Mo3ra. Anbcpa-puTMbl B 3aTbIJIOYHOWN
pone. Ponb noBpexaeHUsi pas3fiyHbIX CTPYKTYP KeTKu B ee natonoruu. docconmnasHoe
nospexaeHue MmembpaH. NMepekMcHoe okucneHne MeMopaHHbIX MMNUO0B. DNEKTPUYECKUN
npo6on KaKk MexaHU3M HapyLleHUs 6apbepHon hyHKL MU MeMOpaH B NaToNoOrum.
OcMmoTnyeckoe HapyLueHue CTPYKTYpbl U (PYHKLIMU KNeToK.

npakTudeckoe 3aHsitne (64 yaca(os)):

1. 'vnep n runoToHNYeckoe paspyweHne apuTpPoOLMTOB UM PaCTUTENbHbIX KNeTok. 2. OnpegeneHne
KeTOHOBbIX Ten B Moye. 3. OnpeneneHuve rnoko3bl B Kposu. NHCTpyMeHTol PEK, cnekTpodoTomeTp
n cnektpodonyopumetp 4. Oencteue UV Ha xnopodgomnn. 5. I3MeHeHne KOHUeHTpauumn BHe- 1
BHYTPUKNETOYHOW KOHUeHTpauun (Na+- K+) u BnuaHue Ha M4 v MI. 6. UamepeHne KoHUeHTpaumm
6enKoB N HYKNENHOBbLIX KUCNOT (CNeKTpodoToMeTp). 7. V3yyeHne cnekTpoB NornoweHms
remornobuHa, cBs3aBllero KMcnopoa, 1 ceobonHoro remornobuHa. 8. OnpeneneHne akTMBHOCTU
ATda3 no ckopoctn obpasoBaHns HeopraHudeckoro goocgparta. 9. OnpeaeneHne HaTpus, kanms,
Kanbuns B KPOBU MOHOCENEKTUBHblE MeTobl. 10. CnekTpoMeTpuyeckne 1 KonopuMeTpuyeckme
MeTobl onpeneneHns oeppuTuHa 1 TpaHcepprHa ? MCTOYHUKOB Xenesa ? B Kposu. 11.
OnpepnenexHne mnornobrHa B KPoBM Kak nokasartens nHopapkra? 12. OnpeneneHue caxapa. 13.
Mpoba Ha ckpbITbi anaber. Jlarywka n X4l

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
CrpaHnua 15 n3 30. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 1. Tema 1.
TeopeTtnyeckas u
MOJeKynspHas
brogomamnka. AnemMeHThbI
TEeopUn NHGoPMaLNA 1
perynnpoBaHus
6ronorn4yecknx noaroToBka K o4
npoveccos. [lepBbili 1 npeseHTauumn
BTOPOW 3aKOHbI
TEPMOAMHAMUKMN N NX
NPVMEHMN-MOCTb K
6ronorn4ecknm
obbekTaM. KuHetuka
’ 6ronorn4yecknx
NpPOLIECCOB.
Makpomonekynbl,
KoHdpopmaummn
OCHOBHBbIX
6ronorn4yecknx
MaKpOMONeKyn.
Brodhunauka benka n NOAroTOBKa K
HYKNENHOBbIX KUCOT. YCTHOMY Onpocy
CTpykTypa 6enKoBbIX
monekyn. CTpykTypa
HYKNENHOBbIX KUCOT,
XpomaTuHa.
MonekynsipHble
CUTHaNbHbIE CUCTEMBDI.

Tema 2. Tema 2.
Buodunanka
hoTobronornyeckmnx
NpOLLECCOB.
MMornoweHwve ceeTa B
6ronornyeckmnx
cuctemax. [lepBryHbie 1
HayanbHble cTagnm
dooTonpeBpaLleHui
6riomonekyin.
JTloMnHecueHumMs B
6ronornyeckmnx noaroToBka K
‘lcuctemax. MexaHunambi KONNOKBUYMY
hoTobmonornyeckmnx
npoLLEeCccoB npu
JencrTesnu
YNbTpagnoneToBoro
na3nyyeHuns. MexaHmam
CEeHCUBUNN3NPOBAHHDBIX
hoTobronornyeckmnx
NpOLLECCOB.
[MprMeHeHne nasepHoro
N3ny4eHns B MegmUmHe.

npe3eHTauus

24 YCTHbI OnpocC

16 KOMNOKBUYM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHwnua 16 n3 30. 111 yHlf[
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 3. Tema 3.
Bruodomsnka knetkn,
OpraHoB 1 TKaHewn.
OcHoBHble (husnyeckne
XapakTepUCTUKN KNeTKn
N MeMbpaHHbIX
CTPYK-TYP.
MonekynspHas
opraHusa-ums
MeMOpPaHHbIX CTPYKTYP.
TpaHcnopT BelwecTsa.
Brnodomsn-yeckne
MEXaHU3Mbl reHepaumn noaroToBka NnUCbMeHHOoe
MeMOpPaHHbIX JoMalHero 18 nomalluHee
NnoTeHunanos. 3afaHus 3afaHue
Brodmsnka
MEXKNETOYHbIX
B3anMo4enCTBUNA.
Yenosek n consnyeckme
nons okpyxatowero
Mupa.
ONeKTPO-NPOBOAHOCTb
6ronornyeckmnx
3-|o6bexTos. 8 1-7
ONeKTPOnpoBOAHOCTb
TKaHen N MexaHn3mbl
nencreus
9NEeKTPOMarHUTHbIX
(0akToOpOB Ha OpraHn3Mm.
IneKTpoMmno-rpacms,
cTaHpapTHas u
NHTEerpmposaHHas SMrI .
INeKTpooKynorpamma.
Inek-Tpokapamorpagus,
OCHOBHbIE KOMMOHEHTbI
OKT". bunonspHble
OTBeOEeHWS, 3aKOH
OIMHTXOBEHA,
onekTpuyeckas ocb
cepaua.
IneKTpoaHuedanorpadpps,
paccnabneHvne n puTMmbl
mo3ra. Anbgoa-puTMmbl B
3aTblfIOYHOM Jone.

noarotoBka K

1
npeseHTaunmn 8 npeseHTauuns

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

Crpanunua 17 n3 30. SRR 3.0
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

Paspen

OucumnnuHbl CemecTp

Tema 4. Tema 4.
Brodmsnka
nartonornyecknx
cocTosHuiA. Ponb
noBpexaeHns
pasnnyHbIX CTPYKTYP
KNeTKn B ee NaTonoruu.
doconmnasHoe
noBpex-aeHune
membpaH. NepekncHoe
OKMCNEHNE MEMOPAHHBbIX
nmnngos. MexaHnambl
noBpex-aeHuns
HYKNEeNHOBbIX KUCNOT.
HapyweHne kneto4Hom 8 g.g [moAroToeka Kk 14
NMOBEPXHOCTH, KONNOKBUYMY
CTPYKTYPbl 1 QOYHKLMIA
MeMbpaH npu
ancopbunn 6enkos u
N3MEHEHUN COCTOSHNS
nMnonpoTenaos.
SnekTpuryeckuin npoboi
KakK MexaHn3m
HapylweHns 6apbepHoii
doyHKLMN MeMOpaH B
nartonoruu.
OcmoTnyeckoe
HapyLlleHne CTPYKTypbl 1
JOYHKLINM KNEeTOoK.

KOnnokenym

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 5. Tema 5.
Brodunauka knetku,
OpraHoB 1 TKaHewn n
NaTonornyeckmnx
cocTOoAHWNA. OCHOBHbIE
donsndeckue
XapakTepUCTUKN KNeTKM
1 MeMbpaHHbIX
CTPYKTYP.
MonekynspHas
opraHmsauus
MeMOPaHHbIX CTPYKTYP. MOAroroBka k 23 npeseHTauus
TpaHc-nopT BelecTsa. npeseHTauumn
Brnodmsnyeckme
MEXaHU3Mbl reHepaumm
MeMOpPaHHbIX
noTeHumanos. Yenosek
1 comsnyeckmne nons
OKpyXatowero Mvpa.
ONeKTPO-NPOBOAHOCTb
6ronornyeckmnx

00 BHEKTOB.
SnekTpomumorpacdus,
5.|anekTpookynorpamma. 9
Snek-Tpokapauvorpadvs,
OCHOBHbIE KOMMOHEHTbI
OKT.
INeKTPOo3HLUe-ganorpagms,
paccnabneHvne n puTMmebl
mMo3ara. Anbga-puTMmbl B
3atbinoyHom gone. Ponb
NOBPEXAEHNS
PasnUYHbIX CTPYKTYP
KNeTky B ee naTonorum.

docponunasHoe NnoaroToska kK

nospexanaeHve CTHOMY Onpoc
MembpaH. MNepekncHoe g y onpocy

OKMCNEHNE MEMOPAHHBbIX
NMNNOOB.
SnekTpuryeckuin npoboi
Kak MexaHu3m
HapylweHns 6apbepHoii
doyHKLMN MeMOpaH B
naTonoruu.
OcmoTnyeckoe
HapyLleHne CTPpyKTypbl 1
JOYHKLINM KNEeTOoK.

NTtoro 160

23 YCTHbI ONpoC

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CrpaHnua 19 n3 30. il yLH,lfIP EPCHTET
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

B xoe 0CBOEHUSI AMCLMNANHBI NPY NPOBEAEHNN ayANTOPHbIX 3aHSATUIA UCMOMNb3YOTCS cneayowme
obpazoBatefibHble TEXHONOMUN: Nekuun, nabopatopHble paboTbl, CEMUHAPCKUE 3aHATUSA C
NCMONb30BaHNEM aKTUBHbIX M UHTEPAKTMBHbIX OOPM NPOBeAeHWS 3aHsATUiA. Mpu opraHnsauum
CaMOoCTOATENbHOW paboTbl 3aHATUIA UCNONL3YIOTCS cneaytolwme obpa3oBaTeNibHble TEXHONOMMN:
L0KNaabl C KOMMbOTEPHBIMU NPEe3eHTaUMsMN, TECTUPOBaHNE, KOHTPONbHbIE PaboThl.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. Tema 1. TeopeTuueckas u monekynsipHasi 6Mocon3mnka. dneMeHTbl Teopun
MHdoOpMaLLIUK U perynmpoBaHus 6uonormyeckux npoueccos. [MepBbifi U BTOPOW 3aKOHbI
TepMOAUHAMUKM U UX MPUMEHU-MOCTb K Guonornyeckum obbvektam. KuHetuka 6monormyeckmx
npoueccoB. Makpomonekynbl, KOHOPMaLUN OCHOBHbIX 6UONIOrMYECKUX MaKPOMONEKY.
Buodpunsnka 6enka n HyKNeunHoBbIX KUCNOT. CTpyKTypa 6enkoBbix Monekyn. CTpyktypa
HYK/IeMHOBbIX KMUCNOT, XpoMaTuHa. MonekynsipHbie CUrHasibHble CUCTEMbI.

npe3eHTaumns , NpMMepHbIE BOMPOCHI:

1. MpeameT n 3apaum 6nocomankm. 2. YpoBHM B1UOGM3NYECKX UCCNEROBAHMWIA: OPraHN3MEHHBIN,
KNEeTOYHbIN, MonekynspHbiA. 3. OCHOBHbIE MOHATUS TEOPUN CBA3M U TEOPUM MHGDOPMaLINN. 4.
BbluncneHne nHgopmaunm, e anHULBI 3MepeHns nHgopmauumn. 5. KogupoesaHue HacneacTBeHHOM
nHgpopmaumu. 6. Nepenaya n nepepaboTka MHPOPMaLMK B HEPBHbIX LIeHTpax. 7. PerynnposaHue B
cuctemax ynpasneHus. 8. [oHaTME 0 KavecTBe perynuposaHus. 9. PerynmposaHne Ha ypoBHE
LLeNOCTHOro opraHvMama, nogaepxanve romeoctasa. 10. TepmoamHammka GMonorn4eckmx CUCTEM.
11. lNepBbill 3aKOH TEPMOANHAMMKM U €r0 NPUMEHNMOCTb K Bronormyeckmm obbektam. 12. Btopoi
3aKOH TepMOAVHAMMKW, ero OCHOBHble doopmynunposku. 13. KuHeTnyeckme CBOMCTBA 3NeMEHTaPHbIX
HeobpaTUMbIX 1 0OpaTUMbIX peakLmiA.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

1. BnusiHne Temnepatypbl Ha CKOPOCTb peakuun B buonornyeckux cuctemax. 1. KuHetumka
NPOCTENWNX PepMeHTaATUBHbIX peakuuni. 16. BHyTpu- n MexXMonekynspHbie Cuibl 1 B3anMoOeNCTBUS
6uomakpomonekyn. 17. Baammogneincteme 6MOMakpoMONEKyn C NuraHnamm B YCNOBUSIX PABHOBECKS.
18. KoonepatumBHoe cBsA3bIBaHME kKucnopona remornobmnHom. Kpmeas okcureHaumm. AHanms
paBHOBeCMKS CBA3bIBaHUSA kucnopoda. 19. CBa3b Mexay CTPYKTYPOA U MEXAHU3MOM
oyHKUMOHMPOBaHMS remornobuHa. 20. BnusHue noHHow cunbl n pH Ha TepMOCTabunbHOCTb ABOHOW
crnvpanu u Ha nnaesneHne NonnMHykneotTnaos. 21. MNMepBryHas 1 BTopynyHasa CTpykTypa benka.
PacnpocTtpaHeHHOCTb BTOPUYHBIX CTPYKTYP B 6enkax, BINSHNE 9NEKTPOCTATUYECKMX CUT 1
rmapocobHbIX B3aMMOAENCTBUIA HA CTabUIbHOCTb BTOPUYHOM CTPYKTYPbl MONMNENTNAO0B 1 6ENKOB.
22. TpetuyHas cTpyktypa 6enka. [MnoTHOCTb yNakoBKM aMUHOKMCNOTHBIX OCTAaTKOB B MOJIEKYax
6enka. 23. Pnsnyeckne NPUHLMNLI camoopraHnsaumm 6enkoBbix Monekyn. 24. MonekynsipHbole
curHanbHble cuctembl. 25. Oblwmne 3aKkOHOMEPHOCTH peLenunn. 26. IOHOTponHble 1 MeTaboTpPOonHble
peuenTopbl.27. CokpaTtutenbHble 6enkun. brocunaunka osuxeHuin. 28. MukpoTpyboukm un
MukpodpmnameHTbl. CokpatutenbHble 6enkn. Ponb TybynmHa.

Tema 2. Tema 2. Buodmasuka coorobuonormyeckmnx npoueccos. MornoweHve ceeTa B
6uonornyeckux cucrtemax. MepBuyHbIe U HavyanbHblie cTaguu cpoTonpeBpaLLeHUun 6UomMoneKyI.
NioMmnHecueHunsa B 6uonornyeckux cucremax. MexaHnambl ooTo6MONOrMYECKMX NPOLLECCOB
npv OencTBvum ynbTpacononeTtoBoro usnyyeHms. MexaHmam ceHCMOMNN3NPOBaHHbIX
choTtobmonornyeckux npoueccos. [[pumeHeHne NasepHOro U3ny4yeHust B Me guLUHe.

KOJTTOKBUYM , NMpMMepPHbIE BOMPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

1. OcHoBHble POTOBMONOrNYeCcKNe NPOLIECCHI, SNEKTPOHHbIE Nepexobl B Griomonekynax npu
MOrNOWEHMN CBeTa M NtoMnHecLeHUMK. 2. CnekTpbl NornoweHns Griomonekyn, o0cobeHHoCTH
MOrnoweHns ceeTa B B1UONOrn4ecknx cucTemax: BNMsHNE HEPaBHOMEPHOro pacnpeneneHns Monekyn
N cBeTopaccesHus, BNusHUe opueHtTaumm monekyn. 3. duddepeHunanbHas n npon3soaHas
CMNEeKTPOGOTOMETPUS MHOrOKOMIMOHEHTHbIX Bronornyecknx 06 bekToB: 06nacT NpUMeHeHMs
cnekTpodooToMeTpun B Bronorumn n meauumHe. 4. NepeHoc sHeprum aNeKTPOHHOro BO3byX OeHUs B
6uonornyecknx cuctemax. 5. OCHOBHbIE XapakTePUCTMKM GOOTOMNPEBPALLEHNA BOMONeKyn,
pasnnyHbie BUAbl KBAHTOBbIX BbIXOO0B 0OTONPEBpalLeHnin. 6. CnekTp NponyckaHust CONHEYHOro
N3y4eHNs KUCNOpPOaOM U 030HOM atMocdepbl 3emnun. 7. IHakTuBmpytowee oencTeme
Y®-unanyyeHus Ha 6enku. 8. XeMuntoMMHecLeHUUS B BUONOrMYECKUX CUCTEMAX, OCHOBHbIE
XapakTepuUCTUKN XEMUMIOMUHECLIEHLUMN: NOTOK U3Ny4EeHUS, KBAHTOBbIN BbIXO4, CMEKTP U3NnydYeHus. 9.
Mcnonb3oBaHne XeMUNIOMUHECLIEHTHBIX METOA0B B Bronorum n meguunHe. 10. NMurMeHTaumns Koxm
nofn OeACTBMEM yNbTpachnonetToBoro 1 suamnmoro ceeta. 11. JledebHoe oeicteune
YNbTPagoMoneToBOro U3Ny4eHns Ha OpraHn3M XMBOTHbIX U YenoBeka. 12. Jlazepbl kak MUHCTPYMEHT
MeaunKo-bronorn4ecknx MccnegoBaHuii: nasepHas XMpyprus, nasepHas tepanusi,
gootoamHammyeckas tepanms. 13. OCHOBHble MEXaHM3Mbl TEPANEBTUYECKOro AENCTBUSA Na3epHOro
N3Ny4yeHns: PoToCEHCUBUNN3NPOBaAHHAA aKTMBaUUS KNeToK, (ooTopeakTMBaLms (oepMeHTOB,
gooToguccoumnaLmsa KoMnIeKkCcos MOHOKCHaa a3oTa.

Tewma 3. Tema 3. Buodpousmnka knetTku, opraHos n TkaHein. OCHOBHble pu3anyeckme
XapaKTepUCTUKM KNeTKU U MeMOpaHHbIX CTPYK-Typ. MonekynsipHas opraHu3a-uus
MeMb6paHHbIX CTPYKTYp. TpaHcnopT BewiecTBa. Buodusn-ueckme mexaHusmbl reHepauum
MeMO6paHHbIX NoTeHuuManoB. Buodusnka MexkneToyHbIx B3auMmonencTemn. Yenosek n
c¢pmanueckme nons oKkpyxaroLLero Mmpa. dNeKTpo-npPoBoAHOCTb 6MONOrMYEeCKMX 06 HEKTOB.
AneKkTponpoBOAHOCTb TKaHe U MexXxaHN3Mbl A,eCTBUS NIeKTPOMarHMTHbIX 0akTopoB Ha
opraHusm. AneKTpoMuo-rpadoms, ctaHgapTHasi u UHTerpmposaHHasa M.
AnekTpooKynorpamma. dnek-Tpokapavorpacdusi, o0cCHoBHble KOMMOHeHTbl AKI. bunonsapHblie
oTBeAeHUsl, 3aKOH DUHTXOBeHa, neKTpuyeckasa ocb cepaua. AneKTpoaHuedanorpadpms,
paccnabneHune n puTMbl Mo3ra. Anbcpa-pUTMbl B 3aTbIZIOYHON Aone.

nMCbMeHHOe JoMallHee 3anaHne , NpuMepHbie BOMpocChl:

1. OCHOBHblE (PM3NYECKMNE XAPAKTEPUCTMKUN KNETKN N MEMOPAHHBIX CTPYKTYP. 2. MembpaHa kak
YHMBEpPCAbHbIA KOMMOHEHT BUONOrMYeCKnX cuctem. 3. PrU3nKo-XMMNYecke CBOMCTBa MEMOPaHHbIX
NMNUAOB, CBOMNCTBA POCONNMNIOHBIX MOHOCNOEB; BIUSIHNE HA 3TV CBOWCTBA XUPHOKMCNOTHOrO
cocTasa hochonmnmnaos, XonectTeprHa, TemnepaTypbl, 6€n1KoB, HEOPraHNYeCcKX NOHOB. 4.
XapakTtepuctka membpaHHbIx 6enkoB, 0COBEHHOCTN MONEKYNSIPHON opraHn3aunn membpaHx
3PMTPOLMTOB Y LMTONNA3MaTUHECKNX MEMOPaH opyrunx Knetok. 5. MaccuBHbI TpaHCMOPT BELWECTB,
OCHOBHOE ypaBHeHue anekTpoanddysum (ypaeHeHne HepHcta-lNnaxka). 6. NpocTtas andpdysus,
TPaHCMNOPT BeLeCTB Yepe3d MeMbpaHbl NyTem obneryeHHon andgoapy3unn. 7. ConpsixXeHHble MOHHble
NOTOKWN Yepe3 MeMOpaHbl BE3UKYNSPHbIX CTPYKTYP. 8. AKTMBHbIA TPAHCMOPT BELWECTB B XUBOW
KneTke, ero sHepreTrka, ponb NEPEHOCHMKOB B MEXAHW3ME aKTUBHOro TpaHcnopTa. 9. MoHHas
npvpoLa NOTEHLMANOB NOKOSA N OENCTBMS, PaBHOBECHbIE NOTeHumansl HepHeTta-JoHHaHa. 10.
Brogounanyeckmin MexaHmam reHepaumm noteHumnana gencteus. 11. Ponb NOHOB kanbums B
reHepauun noteHumana LencTBns B HEPBHOM BONIOKHE U HEPBHOM kneTtke. 12. OcobeHHOCTH
NPOBELAEHNS HEPBHOIO UMMNyNbCa B MUENN3NPOBAHHbBIX HEPBHbIX BONOKHAX. 13. OnekTpnyeckne un
XUMUYECKMNE CMHANCHI, NOHHASA MPOHMLAEMOCTb CMHANTMYECKMX MeMbpaH 1 npmpoaa
CMHanTM4eckoro noteHumana. MoctcmHanTnyeckme MmembpaHbl, METOAb! N3YYEHNS
XONMMHOPELENTOPOB, MONEKYNSPHASA OPraHn3aumsa n MexaHn3m OencTeus xonmHopeuentopa. 14.
EcTecTBEHHbIE NCTOYHMKM SNEKTPOMArHUTHBIX U3NYYEHWUIA, B3aMOOENCTBME 3NEKTPOMArHUTHbIX
N3NYy4eHWiA C BELLECTBOM.

npe3eHTauunsa , npMMepHble BOMPOChHI:

KTPOHHEBH
B_EPCHTET
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

15. CobCTBEHHbIE hU3MYECKME MONS OpraHM3Ma YenoBeka, BUabl on3nyeckmx none Yenoseka, nx
NCTOYHUKN. 16. DNeKTPONPOBOOHOCTb TKAHEN N MEXaHU3Mbl ENCTBUS SNEKTPOMArHUTHbIX (PakTopoB
Ha opraHuaM. 17. MpoxoxaeHne NoCTOSIHHOro U NepeMeHHOro Toka Yepes buonornyeckune tkaHu. 18.
3aBUCMOCTb 9EKTPOMPOBOAHOCTN, EMKOCTU N ANBNEKTPUYECKON MPOHMLAEMOCTM OT YaCTOThbI
nepemMeHHOoro Toka. 19. 3nekTporpammbl 1 NPOCTPAHCTBEHHOE pacnpeneneHne noteHumana kak
OCHOBHbIE XapakTEePUCTUKN BHELHNX 3NEKTPUYECKUX nonemn TkaHen n opraHos. 20. Tokosas npupoga
BHELHWX 3NEKTPUYECKUX NOMEN TKaHe! N OpraHoB, KNeTkn Kak TOKOBble 3NeKTpuyeckne reHepartopsl.
21. Hecneumndmyeckne agopekTbl Npu 3M1eKTPOMarHUTHbIX BO34ENCTBUAX, METOAbI
Hecneungmnyeckoro anekTponedyeHns. 22. MexaHnambl cneundn4eckoro Bo34enCTBnS
9NEKTPUYECKMX (PaKTOPOB, METOAbl CMEeUNPUIecKoro anektponedeHuns. 23. dnsmnyeckme oCHOBbI
perncTpauumn anekTpokapanorpaMmm npu pasnmnyHbliX 0TBeAEHNSX. 24. DNEKTPUYECKUIA BEKTOP
cepAua Kak AunosnbHbIA MOMEHT 3KBUBaNEHTHOrO 3M1EKTPMYECKOro ANNons Mmokapaa,
anekTpu4yeckasi ocb cepaua. 25. AnekTpokapanorpadusi, 0CHoBHble KoMNoHeHTbl K[, bunonsipHole
OTBeOeHNs, 3aKOH DNHTX0BEeHa, naTonorundeckmne tunol IKI. 26. SnekTprnyeckas akTUBHOCTb MbiILLL,
anekTpommorpadpus (OMIN) rnobanbHas 1 nokanbHas. 27. AnekTpoaHuedanorpadus, paccnabneHune
N pUTMbl Mo3ra. 28. CnekTp MowHocTn O3, Obwas dopmyna ons aucnepcun 30 ; KO3PULMEHT
B3aVIMHOW NOMNapHON KOPPensunm anekTpu4yeckon akTMBHOCTN HEMPOHOB. 29. Anbdra-puUTMbl B
3aTbINIOYHOM mone, natonornyeckas Sl .

Tema 4. Tema 4. Buochusmnka natonorm4yeckmx coctosiHum. Ponb noBpexneHusi pas3nuyHbixX
CTPYKTYp KNneTku B ee naronorun. docconunasHoe nospex-geHne MmemopaH. NepekncHoe
oKucneHne MeMbpaHHbIX NMnNuaoB. MexaHM3Mbl NOBPEX-AEHUSI HYKNIeMHOBbIX KUCIOT.
HapyLueHue KneTo4yHOM NOBEPXHOCTU, CTPYKTYPbI U cPyHKLUIA MeMbBpaH npu agcopobuum
6enkoB 1 U3MEHEHUMN COCTOSIHUS NIMMONPOTENAOB. DNEKTPUYECKUIA NPO6ON KaK MeXaH1U3Mm
HapyLwieHns 6apbepHon pyHKUMN MeMOpaH B natonormn. OcCMoTMYECcKoe HapyLueHue
CTPYKTYpPbl U (PYHKLIMUN KNEeTOK.

KONNOKBUYM , MpUMeEpPHbIEe BOMPOCHI:

KETPOHHBH
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

1. B3anMOCBA3b NaToNormyeckmnx U3MEHEHMM Ha YPOBHE KNEeTKM 1 opraHnama. 2. [lospexgarowme
areHTbl: Temnepartypa, BUONMOoe, ynbTpadonoeToBOE N NOHM3NPYIOLWEE N3NYyYeHNs, XUMNYeckme
COeOUHeHuns, N3MeHeHe MOHHOro cocTasa cpenbl, pH, ocMoTnyeckoe pasneHuve. 3. Ponb
HapyLeHNs NOHHOro roMeocTasa, cUCTeM BUOSHEPreTUK U CUCTEM BUOCMHTE30B B Pa3BUTUM
KNeTOYHOWM NaTonornm, NOPOYHbIV LMKN B KNETOYHOK naTtonorun. 4. Ponb NnoBpexaeHns MembpaH B
pasBUTUM KJIETOYHOW NaTonorum, NOCNeacTBUSA ANS KNEeTKN NoBpeXaeHnsa nnasmaTnyeckom
MeMOpaHbl, MeMbpaH MUTOXOHLPWUIA, NN30COM, SiAepHOn MeMbpaHbl. 5. OCHOBHble
PU3NKO-XMMUNYECKINE NPUYMHBI HapylleHNs GapbepHbIX CBONCTB MEMOpPaH: NEPEKNCHOE OKUCTEHNE
NMNNOOB, (PEPMEHTATMBHOE pacliensieHne nunuaos u 6enkos, UAMeHeHUe 3apsiaa 1 KoHopMaLnm
6enkoB, ancopbunsi UHOPOOHbIX 6eNKOB, OCMOTUYECKOE pacTsiXeHne MembpaH. 6. Ponb aktusaumm
gooccponmnas B MOBPEXAEHUN KNETOK NPpU TKaHEeBOW rMNoKCuu, TpaHcopmaums pusnyeckon
CTPYKTYpbI 1 NMPOHULLAEMOCTM MEMOpaH B peaynbTtate AeicTBust gpocdponmnas. 7. NepekncHoe
OKMCNEHME NNNNA0B Kak PyHOAMEHTaNbHbIA MexaHn3M MembpaHHoi natonoruun. 8. Metoapbl
N3y4YeHNs1 NePEKNCHOrO OKUCNEHMS NMNMNA0B: aHann3 NoTpebneHns KNCnopoaa 1 HakonneHus
pasnnYHbIX NPOOYKTOB MEPEKNCHOr0 OKMUCEHWS, U3MEPEHME XeMUntoMuHecueHumn. 9. lNepekncHoe
OKUcneHne nunuaooB nog gectenem Y@ obnyyeHus, peakumm obpbiBa Leneli; ponb MOHOB Xenesa u
NUNUAOHBIX aHTUOKCMOAHTOB B 9TOM npouecce. 10. MeHepaums cBoboAHbIX paankanos B LiEnsix
nepeHoca anekTpoHa, posib MOHOB Xenesa B reHepauny cBoboaHbIX paankanos. 11.
CynepoKcuaHbIi U TMAPOKCUIbHBIA paankanbl, MeToAbl X 0OHAPYXEHWS, CUHTNETHbIA KMCNOPOL, 1
ero OencTBue Ha KNeToYHble CTPYKTYpbl. 12. Kputepwuia, onpenensiowmin ponb nepekncHoro
OKNCNEeHUs B pa3BuUTUM JAHHOrO TMNa nNaToiorMyeckoro npoLiecca: yBenmyeHne ypoBHA NpoaykToB
NnepekmnCcHOro OKUCNeHNs; N3MeHeHne YPoBHSA TUONOB, XeMUTIOMUHECLIEHLNW, aHTUOKCUOAHTOB;
BANSHME aHTUOKCUOAHTOB Ha pa3BuTUe natonormyeckoro npouecca. 13. OCHOBHbIE TUMbI
naTonorn4yeckmx NpoLLeccoB, CBA3aHHbIE C MEPEKNUCHBIM OKUCNEHVEM NNNNLO0B: aBUTAMUHO3bI,
He[oCTaToK ceneHa B nuile, MHTOKCMKauumn, 0encTBMe NMOHN3NpPYoLWen paguaunn, nencTene
Y®dnyyeit, BocnaneHue, katapakTta u apyrue rnasHole 60nesHun, 601e3Hn MMMYHHOW CUCTEMBI,
atepocknepos. 14. NIameHeHne Pusnko-XMMnM4eCcKnx CBOMCTB XPOMOCOMHOrO arrnapara npu
JEeNCTBUM Ha KNeTKy dom3nyeckmnx gpakTopoB: MOHN3MPYIOLWEro U CBETOBOMO U3My4eHuns, YnbTpasBsyka.
15. SlBneHune anekTpnyeckoro npobost MembpaH. 16. MpryrHbl HapYLWEHNS OCMOTMYECKOr0
paBHOBECUA MeXay KNeTKOW U cpeoi, Mexay KNeTkon 1 KNneTo4yHbIM1 opraHennamu, BblknoyeHne
KNeToYHbIX "HAacoCoB", CABUIMM B MOHHOM NpoHMLaeMocTn MembpaH. 17. MocneacTems HapylweHns
OCMOTMYECKOrO PaBHOBECUS: U3MEHEHNE 06 beMA KNETKM N N3MEHEHUE NPOHULLAEMOCTN TKaHEBbIX
6apbepoB, N3MeHeHNe obbemMa 1 HapylweHne gOyHKLMA MUTOXOHAPWIA.

Tema 5. Tema 5. Bnochmusnka KneTku, opraHoB U TKaHen U NaToNOrM4ecKUX COCTOAHUN.
OcHoBHble (hn3anyeckme xapakTepMCTUKM KN1IETKM U MeMOpaHHbIX CTPYKTyp. MonekynsipHas
opraHu3auusi MeMbpaHHbIX CTPYKTyp. TpaHc-nopT BewecTsa. Buocnanueckme mexaHnambi
reHepauumm MeMbpaHHbIX NoTeHLuanoB. Yenosek n chnanuyeckme rnosns OKpyxaroLLero Mupa.
AneKTpo-NPOBOAHOCTb 6MONOrMYECcCKMX 06 bEKTOB. AneKTpoMuorpadus, aneKTpooKynorpaMmma.
Anek-Tpokapauorpacusi, ocHoBHble KOMNOHeHTbl K. AnekTpoaHue-cpanorpacus,
paccnabneHune n putMbl Mo3ra. Anbcoa-puTMbl B 3aTbiIo4HON aone. Ponb noBpex.neHus
pPasnnUYHbIX CTPYKTYP KNeTKu B ee natonorun. docdonunasHoe noBpexmeHme memopaH.
MNepekncHoe okucneHne MeMopaHHbIX MTMNUAO0B. INEKTPUYECKMn NPobon KaKk MexaHu3m
HapyLleHnsa 6apbepHon pyHKLMKN MeMbpaH B natonorun. OcMoTnYecKoe HapylLueHue
CTPYKTYpPbl U PYHKLIMU KIETOK.

npe3eHTauuns , npMMepHbie BOMPOChHI:

KTPOHHEBH
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PernctpaunoHHbIn HoMep 5AE
CrpaHnua 23 n3 30. 111 YHI:I

S OEMALIGH



Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

11. CynepoKCUOHbIA 1 TMAPOKCUNBHBIA paaukanbl, METOLbl X 0BHaPYXEHWS, CUHINETHbIA KUCNOPOa
N ero OencTBue Ha KneTo4yHble CTPYKTypbl. 12. Kpntepuid, onpenensiowmnin ponb NepekncHOro
OKNCNEeHUs B pa3BuUTUM JAHHOrO TMNa NaTofiorMyeckoro npoLecca: yBenmyeHne ypoBHA NpoaykToB
NepekmnCcHOro OKUCNeHns; N3MeHeHne YpPoBHSA TUONOB, XeMUNTIOMUHECLIEHLNW, aHTUOKCUOAHTOB;
BANSHME aHTUOKCUOAHTOB Ha pa3BuTUe natonormnyeckoro npouecca. 13. OCHOBHbIE TUMbI
naTonorn4yeckmx NpoLLeccoB, CBA3aHHbIE C MEPEKNUCHBIM OKUCNEHVEM NNNNLO0B: aBUTAMUHO3bI,
He[oCTaToK ceneHa B nuile, MHTOKCMKauumn, 0erncTBMe NMOHN3NpPYoLWen paguaunn, nencTene
Y®dnyyeit, BocnaneHue, katapakTta u apyrue rnasHole 60nesHun, 601e3Hn MMMYHHOW CUCTEMBI,
atepocknepos. 14. NIameHeHne Pusnko-XMMn4eCcKnx CBOMCTB XPOMOCOMHOrO arnrnapara npu
JEeNCTBUM Ha KNeTKy dom3nyeckmnx gpakTopoB: MOHN3MPYIOLWEro U CBETOBOMO U3My4eHus, YnbTpasBsyka.
15. SlBneHune anekTpryeckoro npobosi MembpaH. 16. MprymHbl HapYLWEHNS OCMOTMYECKOrO
paBHOBECUA MeX Oy KNEeTKOW 1 cpenoi, Mexay KNeTkon 1 KneTo4yHbIMn opraHennamu, BblknoyeHne
KNeToYHbIX "HAacoCoB", CABUIMM B MOHHOM NpoHMLaeMocTn MembpaH. 17. NMocneacTems HapylweHns
OCMOTMYECKOrO PaBHOBECUS: U3MEHEHNE 06 beMA KNETKM N NBMEHEHUE NPOHULLAEMOCTM TKaHEBbIX
6apbepoB, N3MeHeHne obbema 1 HapylweHne gOyHKLMA MUTOXOHAPWIA.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

1. OCHOBHblE (OM3NYECKMNE XapaKTEPUCTMKN KNETKN 1 MeMBpaHHbIX CTPYKTYp. 2. MembpaHa kak
YHUBEpPCaSbHbIA KOMMOHEHT BUONOrMYecknx cuctem. 3. PrUsnKo-XMMmnyecke CBoCTea MeEMOPaHHbIX
NMNUOoB, CBOMNCTBA POCHONUMUAHBIX MOHOCNOEB; BNAHNE HA 3TN CBOMCTBA XWUPHOKUCNOTHOrO
cocTaBa pochonmnmnaoB, XonectTeprHa, TemnepaTypbl, 6enKoB, HEOPraHNYeCcKX NOHOB. 4.
XapakTtepuctka membpaHHbIx 6enkoB, 0COBEHHOCTN MONEKYNSIPHON opraHu3aunn membpaH
SPUTPOLMTOB 1 LMTOMNNA3MaTUYECKNX MeMbpaH apyrux knetok. 5. MaccrBHbIn TpaHCNOPT BELWECTB,
OCHOBHOE ypaBHeHue anekTpoanddysum (ypaBHeHne HepHcTa-lnaHka). 6. [NpocTtaa andpdoysuns,
TPaHCMNOpPT BeLecTB Yepe3d MeMbpaHbl nyTem obneryeHHon ondodpyaun. 7. ConpsikeHHble MOHHble
NOTOKWN Yepe3 MeMBpaHbl BE3UKYNSIPHbIX CTPYKTYP. 8. AKTMBHBbIA TPAHCMOPT BELWECTB B XXUBOW
KneTke, ero sHepreTuka, posib NepeHOCYNKOB B MEXaHM3Me aKkTUBHOro TpaHcnopTta. 9. loHHas
npupoaa noTeHunanos Nnokos N oencTens, paBHOBECHbIe noTeHumans HepHcta-doHHaHa. 10.
Buodumnanyeckuin MexaHM3m reHepaunmn notTeHumana gencrens. 11. Ponb MOHOB Kanbums B
reHepauuy noteHumana oencTemsi B HEPBHOM BOJIOKHE M HepBHOI knetke. 12. OcobeHHOCTU
NpOBEOEHNS HEPBHOMO UMMYyNbCa B MUENN3NPOBAHHbIX HEPBHbIX BOMOKHAX. 13. SnekTpuyeckue n
XUMUYECKMNE CMHANChl, NOHHAsA NPOHMLAEMOCTb CMHANTMYEeCKMX MeMbpaH 1 npupona
cvHanTn4yeckoro noteHumana. MoctcmHanTnyeckme membpaHbl, METOAbI N3YYEeHNS
XONIMHOPELENTOPOB, MONEKYNApHasa opraHmsaumsa n MexaHnu3m OencTeus xonnHopeuenrtopa. 14.
EcTecTBeHHble NCTOYHWKN 3NEKTPOMArHUTHbIX N3Ny4EeHWI, B3aUMOOENCTBNE 3N1EKTPOMArHUTHbIX
n3nyyeHuii ¢ BewecTBoM. 15. CobCTBEHHbIE hn3MYEeCcKme NONs opraHM3Ma Yenoseka, Buabl
JoM3nYeCcKnX Nonen Yenoseka, NX UCTOYHNKN. 16. DNeKTPONPOBOAHOCTb TKAHEN N MEXaHU3MbI
NEeNCTBUS 3NIEKTPOMArHUTHbIX 0akToOpoB Ha opraHuam. 17. MNpoxoxaeHne NoCTOAHHOMo U
NepeMeHHOro Toka Yyepes bronornyeckne TkaHu. 18. 3aBNCUMOCTb SNEKTPONPOBOLHOCTM, EMKOCTU U
ON3NEKTPUYECKON NPOHNLAEMOCTI OT YaCTOTbl NEPEMEHHOr0 Toka. 19. SnekTporpammsol 1
NPOCTPaHCTBEHHOE pacrnpeneneHne notTeHumana kak OCHOBHbIE XapakKTepUCTUKN BHELWHUX
9NEeKTPUYECKMX nonen TkaHen n opraHos. 20. TokoBasg Npupoaa BHEWHMX 3N1EKTPUYECKUX Nonei
TKaHen 1 opraHoB, KNEeTKM Kak TOKOBbIEe anekTpuyeckme reHeparopsl. 21. Hecneundouyeckme
adppeKTbl MPUN 3NEKTPOMArHUTHbIX BO3AENCTBUSAX, METOObI HECMELIMPUYECKOro 3N1IeKTpoNieyeHuns. 22.
MexaHn3mbl cneungu4eckoro BO34eNCTBUS aNEKTPUYECKUX DaKTOPOB, METOAbI CNeundunyeckoro
anexkTponeyeHuns. 23. duamyeckme 0CHOBbI perncTpaumm anekTpokapanorpamMm npu pasnmyHbIx
OTBEOEHUSX. 24. DNEKTPUYECKUA BEKTOP CepaLa Kak AMMONbHbLIA MOMEHT 9KBUBANEHTHOrO
9NEeKTPUYECKOro AMnons Mmokapaa, anekTpuyeckas ocb cepaua. 25. dnektTpokapaorpagus,
OCHOBHble KoMnoHeHTbl K™, BrnonsipHble 0TBEAEHNS, 3aKOH DAHTXOBEHA, NAaTONOrMYeckme TUnbl
9KI. 26. dnekTpmyeckasi akTMBHOCTb MbIlWL, anekTpomuorpadoms (OMIM) rnobanbHas n nokanbHasl.
27. 9nekTpoaHuedanorpadus, paccnabneHvne n putMmbl Mo3sra. 28. Cnektp mowHoctn 33, Obwas
doopmyna gnsa ogucnepcum 930 ; KOaPPULMEHT B3aMMHOI NONAPHON KOPPENALMN SNEKTPUYECKON
aKTUBHOCTWN HEMPOHOB. 29. Anbda-puTMbl B 3aTbIIOYHONM Oone, natonorndeckas 99l .

UtoroBas cpopma KOHTpons
3a4eT 1 9K3aMeH (B 9 cemecTpe)
Utorosas cpopma KOHTpons
3a4eT 1 9K3aMeH (B 8 cemecTpe)
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MpvMepHbIe BONPOCHI K

Bonpochl k 3a4ety

1. OCHOBHblE (PU3NYECKNE XapakTEPUCTMKN KNEeTKN 1 MeMOpaHHbIX CTPYKTYp. MonekynspHas
opraHv3aums MeMbpaHHbIX CTPYKTYpP. XapakTepunctuka MembpaHHbIx 6enkoB.

2. MaccuBHbIA TpaHCnopT BewecTs. duddoyams, ocmoc 1 punbtpaums. OCHOBHOE ypaBHEHMe
anexTpoanddysunn (ypasHeHne HepHcra-lnaHka). TpaHcnopT caxapos v aMMHOKUCIIOT Yepes
MeMOpaHbI C y4acTnem nepeHocynkoB. OBMeHHas ondgy3ns.

3. npOHI/ILI,aeMOCTb B6UoNOrMYecknx N MoaenbHbIX MeM6paH. Ce43b NnPoOHMUAEMOCTN MeM6paH C
pacTBOPMUMOCTbLIO NPOHMKaKWKMX BEWECTB B nnuaax.

4. Brogounanyeckmnini MexaHmam reHepaumm noteHumana geinctens. OcobeHHOCTN NPOoBeaEeHNS
HEepPBHOro UMMynbca B MUENNU3NPOBAHHbLIX HEPBHbIX BOJIOKHAX.

5. OnekTpnyeckne n XMMn4eckne cuHancol.
6. MNpoxoxaeHne NoCTOSIHHOMO 1 MePEMEHHONO ToKa Yepea bronornyeckmne TKkaHu.

ViMnepaHc: ero aktmeHas (oMmyeckas) 1 peakTMBHas (EMKOCTHas) coctasnsaowme. 3aBUCUMOCTb
9NEKTPONPOBOAHOCTM, EMKOCTM U ONSNEKTPUYECKON NPOHMLAEMOCTU OT YacTOTbl MEPEMEHHOIO
TOoKa. ECTeCTBEHHbIE UCTOYHNKN SNEKTPOMArHUTHbLIX U3Ny4YEeHWIA, B3auMogencTene
9NEKTPOMArHUTHbIX U3Ny4YEHWI C BELECTBOM.

7. 9nekTpokapaunorpadus, OCHoBHble KOMMNOHeHTbl OKI, BunonsipHble 0TBEAEHMS, 3aKOH
dliHTx0BeHa, natonormyeckme Tvnbl AKIT, anekTpommnorpadoust (SMIM) rnobanbHas 1 nokanbHas.

8. OnekTpoaHuedanorpadus, paccnabneHune n putmbl Modra. Cnektp mowHoctn 33,
Anbgpa-pnTMbl B 3aTbINIOYHOW Jone, natonorundeckas 930 .

9. B3anMocBsi3b NaTONOMMYECKNX UBMEHEHNIA HA YPOBHE KNETKU 1 opraHuaMa. Ponb noBpexaeHuns
MeMOpaH B pa3BUTMM KNETOYHOM NATONOrUN, NOCNEACTBUS ANS KNETKN NOBPEXAEHUS
nnasmaTtnyeckoin MembpaHbl, MeMbpaH MUTOXOHAPWUIA, TM30COM, SiAEPHON MEMOpPaHDI.

10. OCHOBHblE (PU3NKO-XMMUNYECKUE NPUYMHBI HAPYLWeHNs 6apbepHbIX CBONCTB MEMOpPAH:
NepPeKNCHOE OKUCNEHNE NUNUAOB, (DEPMEHTATNBHOE pacLienseHne nunnaos n 6enxkos,
OCMOTMYECKOE pPaCTSXEHNE MEMOPaH.

11. AHanu3 noTpebneHns KMcnopoaa 1 HakonIeHUs PasnuyHbIX NPOLAYKTOB NEPEKNCHOrO
OKMCNEHUS, N3MepeHne XeMUNIOMUHECLIEHLINN.

12. CBob60OOHOpaAMKaNbHbIE MPOLIECCHI M TKAHEBAS TMMNOKCUS.

13. VIameHeHne om3nKo-XmMmnyYecknux CBOMCTB XPOMOCOMHOI0 annapara npu encTsmm Ha KneTky
Jom3nyecknx dpakTopoB: MOHNIMPYIOLErO 1 CBETOBOr0 U3Ny4YeHus, ynbTpassyka.

14. SlBneHune anekTpnyeckoro npobosi MembpaH. CHUXEHME aNEKTPUYECKON MPOYHOCTU MeMBpaH
(noTeHumana npobos) Npy NEPEKNMCHOM OKUCIEHUN NUNULOB, AEACTBUN hoccponmnas,
OCMOTMYECKOM pacTsxXeHnn MembpaH, ancopbummn 6enkos.

15. MNprynHbl HAapyLEeHs OCMOTMYECKOro paBHOBECUS MeXAY KNEeTKOW 1 cpenon, Mexay KneTkom 1
KNEeTOYHbIMW OpraHennamu, BbiKto4eHne KNeToyHblX "HacocoB", CABUMM B MIOHHOW NPOHMLAEMOCTH
MeMOpaH.

Bonpochbl kK ak3amMeHy

1. MembpaHa kak yHuBepcabHbIi KOMNOHEHT Buonormnyeckux cuctem. CBoincTea choccponmMnnaHbIX
MOHOC/IOEB; BNNSIHNE Ha 3TV CBOMCTBA cOocTaBa ooCONNNMA0B, TeMMNepaTypbl, 6ENKOB.

2. OCHOBHOE ypaBHeHue anekTpoanddysnm (ypasHeHne HepHcrta-lNMnaHka). Oudbdy3ns, ocMoc
ounbTpaumns. ObmeHHas andpdyams. TpaHCNopT BewecTs Yepe3 MeMbpaHbl NyTemM obneryeHHowm
andaoy3unn.

3. MNMoTeHumanbl Nokos 1 gencTens. loHHas npupoga noTeHUnanos NoKos U OeNCTBUS.
PaBHoBecHble noTeHumansl HepHcta-loHHaHa.

4. AKTMBHbIN TPAHCMNOPT BELECTB B XMBOM KNeTKe, ero aHepreTvka. Ponb NepeHocynkos B
MexaHn3Me akTMBHOro TpaHcnopTa.

5. OnekTpuyeckne n xumMmyeckne cmHancol. IoHHasi NpoHMLaeMoCTb CUHANTUYECKNX MeMOpaH 1
npuvpoga CMHaNTMYeCcKoro noTeHumnana.
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6. MexaHn3m nonsipmsaumm B 6ronornyecknx TkaHsx. Buabl nonspusaumm. OcobeHHOCTM CTPYKTYpPbI
KNeToK 1 TKaHel, nexatime B OCHOBE UX 9NEKTPUYECKMX CBOMCTB. KoadhgouLMeHT nonspusaumu.
CobcTBeHHbIe (hr3nyeckune nons opraHnaMa 4enoBeka, Buabl pranyeckux noner Yenoseka, nx
NCTOYHUKMN.

7. 9nekTpokapamorpacums, 0OCHOBHbIE KOMMOHEHTbI OKIT, bunonspHbie 0OTBEAEHUS, 3aKOH
OintHTX0BEHa, natonormnyeckue tunol OKIT, anektpommnorpadoms (SMIM) rnobanbHas n nokanbHas..

8. AnekTpoaHuedanorpadus, paccnabneHne n putMbl Modra. CnekTp MowHoctn 33T,
Anbpa-pnTMbl B 3aTbINIOYHON fone, nartonorunyeckas 9l .

9. MNoBpexpatowme areHTbl: Temneparypa, BUANMoe, ynbTpadnoneToBoe 1 MOHM3MpPYtoLee
N3Ny4YeHns, XMMUYECKNE COeMHEHMS, NBMEHEHNE MOHHOIO cocTaea cpefnbl, pH, ocMoTnyeckoe
LaB/ieHue.

10. NepekncHoe okMcneHe NMNNAO0B Kak OyHAAMEHTaNIbHbIA MEXaHN3M MEMOPAHHON NaTonoruu.
MeToAabl N3y4eHNst NEPEKNCHOMO OKNCNEHNS NMNUAOB: aHanM3 noTpebneHns kmcnopoaa v
HaKOoMNeHnsa pasnyHbIX NPOOYKTOB NEePEKMCHOro OKUCNEHNS, N3MepeHne XeMUnioMMHeCcLeHLNN.

11. Ponb akTmBaumm dpocponmnas B NOBPEXOEHUN KNETOK MPU TKAHEBOW MMNOKCUN,
TpaHcdopMaums prnanyYeckor CTPYKTYpbl U NPOHMLAEMOCT MeMOpaH B pe3ynbTtate OeiCTBUS
dpocponunas.

12. leHepaums cBobOOHbIX paankanoB B LIENSX NepeHoca 3NeKTPoHa, PONb MOHOB Xenesa B
reHepaumm cBobooHbIX paaukanos. CynepokCUAHbIA U TMOPOKCUIbHbIA paaukabl, MeToObl Nx
0obHapy>XeHUs, CUHINETHBIN KNCNOPOA 1 ero AeNCTBUE Ha KNETOYHbIE CTPYKTYpPbI.

13. VIaMeHeHne pr3MKO-XMMNYECKMX CBONCTB XPOMOCOMHOrO annapara npu AencTBun Ha KneTky
PU3nNYeCcKmx pakTOPOB: MOHN3MPYIOLLETO 1 CBETOBOIO N3NYYEHNS, yNbTpas3Byka.

14. SlBneHne anekTpuyeckoro npobosi MembpaH. CHMXEHMe 3NeKTPUYecKkoin NpoYHOCTN MeMbpaH
(noTeHumana npobos) Npy NEPEKNCHOM OKUCNEHUN NUMWOOB, AEeACTBUM dhocdonmnas,
OCMOTUYECKOM pacTsiXeHun membpaH, agcopbummn 6enkos.

15. TpnYMHbI HapyWeHNS OCMOTUYECKOrO PABHOBECUS MEXAY KNEeTKOW 1N Cpenon, mexay Knetkom n
KNEeTOYHbIMW OpraHenniamu, BbiKto4eHe KNeToYHbIX "HacoCoB", CABUMM B MOHHOW NPOHMLAEMOCTU
MeMOpaH.

7.1. OcHOBHas nuTteparypa:

dusnka n brnodgmarka [AnekTPoHHbIN pecypc] : y4ebHuk / B. ®. AHToHOB, E. K. Koanosa, A. M.
YepHbiw. - 2-e n3a., ncnp. n gon. - M. : FrSOTAP-Meana, 2015. -
http://www.studmedlib.ru/book/ISBN9785970435267.html

dunsrka n buoguanka. PykoBoacTBO K NPaKTUYECKUM 3aHATUAM [ONEKTPOHHbIN pecypc] : yuebHoe
nocobve / AHToHOB B.®., YepHbiw A.M., Koanoea E.K., Kopxyes A.B. - M. : TOOTAP-Megnna, 2013.
- http://www.studmedlib.ru/book/ISBN9785970426777.html

MeauvumHckas n buonornyeckas couaunka [SnekTpoHHbI pecypc] : y4ebHuk / Pemnsos A.H. - 4-e
n3g., ncnp. n nepepab. - M. : FTOOTAP-Meana, 2013. -
http://www.studmedlib.ru/book/ISBN9785970424841.html

7.2. JlononHuTenbHasa nuteparypa:

dun3rka ¢ anemMeHTamn 61Modon3nkn [SNeKTPOoHHbIN pecypc] : yuebHuk / E.[1. SirnenbmaH - M.:
N90TAP-Megnna, 2013. - hitp://www.studmedlib.ru/book/ISBN9785970425244 .htm|

Atnac no domsnonormun. B oByx Tomax. Tom 1 [9nekTpoHHbI pecypc] : y4ebHoe nocobue / KamkumH
A.l'., Kucenesa N.C. - M. : TOOTAP-Mepgua, 2013. -
http://www.studmedlib.ru/book/ISBN9785970424186.html

Atnac no comaunonorumn. B oByx Tomax. Tom 2 [OnekTpoHHbIn pecypc] : yuebHoe nocobue / KamkuH
A.l'., Kucenesa N.C. - M. : T'BOTAP-Meauna, 2013. -
http://www.studmedlib.ru/book/ISBN9785970424193.html

7.3. UHTepHeT-pecypcChl:

KETPOHHBH
B_EPCHTET
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google - www.google.com

Wiki -

http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE %D 1%84%D0%B8%D0%B7%D0%B8%D0%BA%I
Buodpmanka 3peHns - http://www.all-fizika.com/article/index.php?id_article=1982

Brodomamka membpaH - http://www.pereplet.ru/obrazovanie/stsoros/109.html

INexuwnn - http://scorcher.ru/neuro/science/base/base.htm

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune gncumnauHbl "Obwas n MmeonumHekas buoduauka” npegnonaraet MCNONb30BaHWE
cnefylowWero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Bnaeo n ayamo
NHdpopMauuu, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOHaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCOoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opyaoBaHNEM, MHTEPAEACHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasatens. lNpenonasarenb MMeeT BO3MOXHOCTb NIErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUS, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3ku
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMOMIb30BaHMEM B NPOLIECcCe 00y4HeHns BCex
KopnopaTuBHbIX pecypcoB. MynbTumMegninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnMnoTeyHol cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHOo
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BK/ovalowme B cebst nybnmkaumm BeoyLmx POCCURCKNX
n30atenbCTB ryMaHUTAPHOM NuTepaTypbl, U30aHMS HA aHIIMIACKOM S3blKe BEOYLNX aMePUKAHCKUX 1
€BPOMNENCKMX 30aTeNbCTB, a TaKXe peakme 1 ManoTupaxHbie U3NaHNS POCCUNCKNX PEMMOHANbHBIX
By30B. 9bC "BubnnoPoccrka" obecneunBaeT WMPOKMA 3aKOHHbIA AOCTYN K HEOOX0AMMbIM ANs
obpazoBaTe/ibHOro nNpoLecca M3naHnsaM ¢ UCMONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOoBaHNAM heepanbHbIX FOCYLapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOI NpenoCcTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocy0apCTBEHHbIX OPraHoB, NpenogasaTenen Beaywmx By30B CTPaHbl, BbICOKOKBANMNAULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn CPOPMNPOBaH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKIKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacduun, asTopedpepartsl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTenbHO-HOPMAaTMBHbIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3aaHns u u3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3N1eKTPOHHO-61bnnoTeyHol cucteme "KoHCynbTaHT CTyAeHTa" , BOCTYN K KOTOPOW NpefoCTaBneH
CTyeHTaM. OneKkTpoHHas 6ubnmoteyHas cuctema "KoHcynbTaHT cTyeHTa" npefocTtasnser
MONHOTEKCTOBbIA LOCTYN K COBPEMEHHOW y4ebHOM nMTepaType No OCHOBHbLIM AUCLUMMVHAM,
n3yyaembiM B MEAVNLMHCKMX By3ax (MpeLcTaBneHbl M34aHMS Kak YUCTO MEAMLMHCKOrO Npodhuns, Tak
1 MO eCTECTBEHHbIM, TOYHbIM U 00LecTBEHHbIM HaykaM). OBC npepocTasnsieT By3y Hambonee nonHble
KOMNNeKTbl HE0HX0AMMOI NTEpaTypbl B COOTBETCTBMU C TPeOOBAHMSIMU rOCY 1aPCTBEHHbIX
obpaszoBatefibHbIX CTaHAapPTOB C COONOAEHNEM aBTOPCKUX U CMEXHBIX MPasB.

MynbTumMe oninHas ayoutopus, BMecTumMocTblo 20 Yyenosek. MynbTuMenniiHas ayantopus COCTOUT 13
NHTErpuUpPOBaHHbIX UHXEHEPHbIX CUCTEM C eIMHOM CUCTEMOIA ynpasBneHnsl, oCHauleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum ntoboit Buaeo n ayamno
NHoopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEOMNAHON ay ANTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTtukamm He Huxe Intel Cre i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepPAelicChl
noakntoyerus: USB,audi, HDMI. NHTepakTnBHas TpnbyHa npenonasartens sBnseTcs KnoYeBbiM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus TakXke oCHaleHa WupPOoKOnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6MbnNnoTeyHol cucteme Miapatenscrea 'JlaHb' , 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. ObC N3patenbctia 'TlaHb' BKoYaeT B ceb5 9NeKTPOHHbIE BEPCUM KHUT n3aaTenbCcTea
'IlaHb' 1 gpyryx BeOywwmx n3natenbeTB y4ebHOM nMTepaTyphbl, a TakXe 3NeKTPOHHbIE BEPCUM
nepuoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTea 'TlaHb' obecneymBaeT [OCTYN K HAY4YHOW, y4eOHOI nuTepaTtype 1 Hay4YHbIM
NepuoanyecKUM N30aHNSM N0 MakCUManbHOMY KONUYECTBY NPOOUIbHBIX HANPaBNEeHWNA C
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bMbnnoTeyHon cucteme 'KOHCYynbTaHT CTyaeHTa' , 4OCTYyN K KOTOPOM NpeaocTaseH
CTyLeHTaM. OnekTpoHHas bnbnmoteyHas cnctema 'KoHCynbTaHT cTyaeHTa' npenocrasnser
MONHOTEKCTOBbIV [OCTYMN K COBPEMEHHOW Y4eOHO nMTepaType No OCHOBHbIM OUCLUMANHAM,
N3y4yaeMbiM B MEAMLIMHCKMX By3ax (MpeacTaBneHbl N3aaHns Kak YncTo MegmumHCKoro npoduns, Tak
1 MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaM). OBC npenocTtaBnseT By3y Hambonee nonHble
KOMMNNEeKTbl He0OX0AMMOW NuTepaTypbl B COOTBETCTBUM C TPEOOBAHUSIMU rOCY 0AaPCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX U CMEXHbIX MPasB.

AyouTtopus ¢ MynbTUMEONANPOEKTOPOM 1 3KPAHOM, HOYTOYK, NnakaTbl, a Takxe ayautopus ons
NpakTUKyMoB ¢ 06opyaoBaHneM, HEOOXOANMbBIM AN NPOBEeAEHNS NPakTUYeckux 3aHaTuii. Vimeetcs
LOCTyn B 6MBIMOTEKY B YMTaNbHbIA 3an 1 BO3MOXHOCTb NMONyYeHWs nuTepaTypbl Ha aboHEMEHT (ans
CaMoCTOSATENbHON paboThl); 4OCTYN K ceTn VIHTepHeT (BO BPeMsSi CaMOCTOSITENBHOW MNOATOTOBKN).
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
cneumanbHocTh: 30.05.01 "MeaununHckas buoxmmms” n cneunanusaunm He NPenyCMOTPEHO .
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Mporpamma aucumnnmHbl "Obwas n MeanumnHekas 6uognsmka”; 30.05.01 MenumumHckas 6UoXUMUS; BeAylmniA Hay4HbIA COTPYAHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.
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