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1. LLlenu ocBoeHUs AMCLUUMIUHDI

chopMmpoBaTh y 0byvatoLWmXCcs LENOCTHOE NPEACTABNEHNE O TEOPETUYECKUX OCHOBAX U OCHOBHBbIX
MeToLax MoNeKynspHo 6rodpmaunkn, o Brodpranke MeMbpaHHbIX NPOLIECCOB, CTPYKTYpE 1
PYHKLMOHMPOBaHMM Bronornyeckmx MeMbpaH, OCHOBHbIX METOAAX NCCNENOBAHNS MEMOPAHHDBIX
NPOLIECCOB, O TEOPETUYECKNX OCHOBAX Y OCHOBHbIX METOAAX N3YHeHNS POTOOMONOrMYECcKmX
NPOLIECCOB, O TEOPETUYECKNX OCHOBAX Y OCHOBHbIX METOAAX PaAnaunoHHok brodomanku, 0b
OCHOBHbIX 6MOON3NYECKUX METOAAX PErmcTpaummn nokasartenein yHKLMOHANbHOR LeSTENbHOCTH,
NMPUMEHEHUNE MOJTyYEHHbIX 3HAHWI 1 HABBLIKOB B PELIEHN NPOGIECCUOHANBHBIX 3a4a4; 03HAKOMUTb
CTYLIEHTOB C COBPEMEHHbIM COCTOSIHUEM MEANLMHCKON 6rnochnamkn B Poccuiickoin denepaunm v 3a
py6exXoM.

2. MecTO oMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

JaHHas yyebHas oucumnnnHa BkodeHa B pasgen "b1.6.26 OucumnnmHbl (Moaynmn)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 30.05.03 MeauumnHckas knbepHeTka n 0THOCUTCS K 6a30BOM
(obwenpogpeccroHanbHom) Yactu. OcBanBaeTcs Ha 4 Kypce, 7, 8 CeMecTpbl.

LaHHasa yyebHas gucumnianHa OTHOCUTCS K AMcuMnanHaM 6a3oBoi YacTu NporpaMmel crneynanmTeta
pasaena 'C.3 NMpodeccunoHanbHblin'. OcBamBaeTcs Ha 4-5 kypcax (7-10 cemecTpbl).

OucumnnuHa ' MeguumHckas buogouanka' npenonaeTcs nocne 0CBOEHUS AucUMnanH 'dnsnka’ n
'@unsmonorus’. Obyyarowmecs [OMKHbI UMETb NPEACTaBNEHE 06 OCHOBHbIX 3aKOHAX OU3UKN 1
LOCTUXEHUSAX B (PU3NONIOTMM; OPUEHTMPOBATHLCS B MPUMEHEHUW MEONLNHCKON TEXHUKK. Kpome TOoro,
obyyatowmmcs HeobxoaMMO YMEeTb NPOBOAUTL ANCKYCCUW, OTCTanBaTb COOCTBEHHYO NO3ULMIO,
KPUTUYHO M CAMOKPUTUYHO COMOCTaBNATb Pa3NyHble TOYKM 3pEeHUs.

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopyns

B pe3ynbTaTte 0CBOEHUSA OUCLUNINHBI (OOPMUPYIOTCA cneaytowme KoMneTeHUnm:

Wincpp komneteHuyu npmoﬁpepfac:nlgclfggzﬁaemﬂumu
OK-1
(0blWweKynbTypHbIE CrMocoBHOCTLIO K abBCTPakTHOMY MbIWAEHWUIO, aHaNN3Yy, CUHTE3Y;
KOoMMeTeHuun)
rOTOBHOCTbIO pelwaTb CTaHAapTHble 3a4a4v NPoecCnoHanbLHoOM
Orl1K-1 [esaATenbHOCTM C UCMONb30BaHMEM NHAPOPMALIMOHHBIX,
(npodpeccunoHanbHbie 6rnbnmnorpacnyecknx pecypcos, Meanko-brnonormnyeckoin
KOMMEeTEHLMN) TEPMUHONOM MU, NHEOPMALNOHHO-KOMMYHUKALUNOHHbBIX TEXHONOMMIA 1
Y4E€TOM OCHOBHbIX TPEOOBAHMI MHPOPMALMOHHO 6e30MacHOCTM
OriK-5 rOTOBHOCTbIO K MCMONMb30BAHNIO OCHOBHbIX (PU3NKO-XUMNYECKUX,
(npogpeccuoHanbHble MaTEMaTUYECKUX N MHbIX ECTECTBEHHOHAYYHbIX MOHSATUA U METOLOB
KOMMETEHLMN) npw peLeHnn NpogpeccmnoHasbHbIX 3anau
OrikK-7 CNOCOBHOCTbLIO K OLeHKE MOPAOMPYHKLMOHANBHbIX, (OU3NONOrMYECKNX
(npochbeccuoHanbHbie COCTOSIHUI 1 NATONOrMYEeCKMX NPOLLECCOB B OpraHM3me 4yenoseka ans
KOMMETEHLMN) pelweHns npogeccrmoHanbHbIX 3ana4
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Pacwuucpposka

Lincpp komnereHumu npuobpeTtaemMon KOMNeTeHL N
OrikK-9 FOTOBHOCTbBIO K MPUMEHEHWIO CNeLmann3npoBaHHoro 06opynoBaHns v
(npodheccunoHanbHble MELVUMHCKUX N3nennii, npenyCMOTPEHHbIX A1 UCMOMb30BaHUS B
KOMMeTeHuunn) npodoeccuoHanbHom cpepe
OrK-3 CNOCOBHOCTBIO 1 FOTOBHOCTbLIO aHaNM3nMpoBaTh pesynbraTtbl
(npodpeccunoHanbHble COBCTBEHHOW 0eATeNbHOCTM ANS NpeaoTBpalleHns
KOMNeTeHLmm) npodheccroHanbHbIX OWnBoK

CNOCOBHOCTBIO 1 FTOTOBHOCTbIO K OCYLECTBIEHNIO KOMMNNeKca
MEpPONPUATUIA, HaNPaBNEeHHbIX Ha COXPaHEeHUe 1 yKpenneHue
3[10pOBbS U BKAOYaoWmx B cebst dhopMmpoBaHme 340poBoro obpasa

(I_II'II:)J(*)eCCVIOHaﬂbeIe )KI/I63HI/I, npenynpexaeHne BO3HMKHOBEHWS 1 (M) pacnpocTpaHeHus
KOMNETEHLAN) 3a00neBaHuii, UX PaHHIOK AMArHOCTUKY, BbISIBNEHNE NPUYMH 1
YCNOBUIA NX BO3HUKHOBEHUS 1 PA3BUTUS, a TaKXe HanpaBneHHbIX Ha
yCTpaHeHWe BpPenHOro BNMSHUS Ha 3[0P0Bbe YenoBeka pakTopos
cpeanbl ero obutaHus
FOTOBHOCTbIO K OpraHn3aumm 1 ocywecTBIEHUIO MPUKNaaHbIX U
nK-14 MPaKTUYECKNX MPOEKTOB N NHbIX MEPOMNPUATIIA MO UIYHEHUIO N
(npodbeccuoHanbHble MOLENMPOBAHMIO PUINKO-XUMUNYECKIMX, BMOXMMUYECKMX,
KOMMEeTEHLMN) PU3NONOrMYECKUX MPOLECCOB N SBNEHWIA, MPOVCXOAAWMX B KNETKe
yenoeeka
CMOCOBHOCTBIO K OpraHM3aLmmn 1 NPoBeAeHNIO HayYHbIX
MK-17 nccnenoBaHuii, BkoYas Belbop Lenn n oopMynnpoBKy 3aaay,
(npodbeccuoHanbHble nnaHvpoBaHue, Noabop amekBaTHbIX METOA0B, cOop, 06paboTky,
KOMMEeTEHLMN) aHanu3 OaHHbIX 1 Ny6nmyHoe ux NnpeacTas/ieHne ¢ y4eToM TpeboBaHui
NHGOOPMaLMOHHO 6e30nacHoCTH
AK-4 FOTOBHOCTbIO K OLlEeHKE pe3ynbTaToB nabopaTopHbIX, )
WNHCTPYMEHTAabHbIX, NaTON0ro-aHaTOMUYECKMX 1 UHbIX CCNenoBaHWiA
(npodhbeccmnoHanbHble
KOMNETEHLIN) B LIENSIX pacno3HaBaHUs COCTOSAHUS UK YyCTaHOBNEHUS doakTa
HanM4Yns UM oTCyTCTBMSA 3ab0NeBaHNS
FOTOBHOCTbIO K CO34aHMNI0 MaTteMaTMYeCcKmX N 3BPUCTMYECKMX MOAENE
PU3NONOrNYECKUX CUCTEM OIS UCCNEN0BaHUS CBOWCTB 1 NOBEAEHMS
CVCTEM OpraHn3ma, BHepeHNst X B aBTOMaTU3NPOBAaHHbIX CUCTEMAXx
nK-8 CNeXeHus, aHanm3a MexaHvuama OeicTBMS NeKapCTBEHHbIX CPEACTB U
(npogpeccuoHanbHble HEeMeOMKaMeHTO3HbIX CMOCODOB NeYEeHUsl, SKCNEPTHLIX CUCTEM,
KOMMEeTEHLMN) peleHunst 3aaa4 naeHTudmKauum napamMmeTpos no

3KCMEPUMEHTANIbHBIM U KIMHNYECKMM LAaHHbIM, BbISIBNIEHNS
NHGOPMATUBHBIX NMPU3HAKOB NPW YCTAHOBKE AMarHo3a u
MPOrHO3MPOBaHUN TeYEeHNS 3aboneBaHuiA

FOTOBHOCTbIO padpabaTbiBaTb M BHEAPSTb COBPEMEHHbBIE

MK-9 MHCPOPMALIMOHHbIE TEXHONOTMU B 34paBOOXPAHEHNN, NMPUMEHSATb
MatemaTnyeckne MeToLbl U COBPEMEHHbIE NPUKIAAHbIE MPOrpaMMHble

cpencTea ans 06paboTkm aKCNEPUMEHTANbHbBIX U

KNMHUKO-AMArHOCTUYECKNX AAHHBIX, MOLENNPOBAHUS

MenKo-61Monormyeckmx NpoLeccoB

(NpodbeccroHanbHble
KoMreTeHumn)

B peaynbtate 0CBOEHWS ONCUMMNINHBI CTYAEHT:

1. DONXEH 3HaTb:

OONXEH 3HaTb:

OCHOBHble 61Mohn3nNHeCKNE 3aKOHbI, Nexalime B OCHOBE GYHKLIMOHNPOBAHMS XMBbIX CUCTEM;

METOA0M0rM4eckne NPUHUMUMbI N3Y4EeHUs! XUBbIX CUCTEM, BKNHOYAS NMPUHUMMbLI TEOPUM U MPaKTUKK
NNaHNPOBaHNS MeanKo-61MoNorMyeckoro aKCneprMeHTa, ero TeXHUYECKOro 1 MaTeMaTMyeckoro
obecneyeHuns;
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OCHOBbI MONEKYNSIPHOW BUOCPUINKIA: CTPYKTYPY HYKNEMHOBBIX KUCNOT, 6EMKOB NMMNNLO0B;
KOMMbIOTEPHbIE NPOrpamMMbl BU3yanu3aumm CTpykTypbl 6ekoB;

CTPYKTYpY BOAbI U rnApochobHOE B3aMOLENCTBIE; POSib BHYTPUMONEKYNSPHBIX CUN
B3aVMOLENCTBMSA B CTabMNn3aumum BoiCWINX CTPYKTYP Benka; KneTo4Hble MexaHn3Mbl (OOPMUPOBaHMNS
n ctabunmaaumm CTpykTypbl 6enKa;

OCHOBDbI q30T06VIOCpI/I3I/IKI/II CpOTO6I/IOJ'IOFVI‘-IeCKVIe npoueccobl, KoONin4yeCTBEeHHbIe 3aKOHOMEPHOCTU
nornouweHnsa ceeta, POTONOMUHECLEHUNIO B61onorM4yecKnMm O6'beKTaMI/I; XeMunirmmnHecueHUnto
6V|006'beKTOB; dpoTOXMMUYECKME NpeBpaLleHns 6VIOMOTIeKyﬂ, MexaHM3Mbl 0eNCTBUSA
ynbTpadouoneToBoro nany4eHmsa Ha 6eﬂKI/I, 6I/IOCDI/I3I/I‘-I€CKVI€ MeXaHN3Mbl CpOTOﬁVIOJ'IOI’I/I‘-IeCKI/IX
npoueccoB B KOXe (I/IH,EI,yKLI,I/IFI apuTembl, poTokaHueporeHes, POTOCMHTE3 BUTaAMUHA ﬂ,),

OCHOBbI HIOGON3NKIN KNETKN: OCHOBHblE (OM3MYECKMe XapakTePUCTMKIN KNETKN; MONEKYNSPHYIO
opraHmsaumio 1 bruouanyeckmne ceocTea MeMOpPaHHbIX CTPYKTYP, COBPEMEHHbIE NPEeACTaBNEHUS O
CTPYKType MembpaH, MeTobl N3y4eHnst PU3NYECKNX CBOMCTB 1 COCTOSIHMSA NMNNA0B B Brcnoe,
goasoBble Nepexoabl B doocdonmnmaoHoM brucnoe, 0COBEHHOCTU CTPOEHNS Pa3nuyHblx bBriomembpaH,
CBA3b UX CTPYKTYPHOM OpraHusaumn ¢ BbiNONMHAEMON OYHKLUWEN;

TPaHCMopPT BeLlecTB Yeped buonormyeckme MembpaHbl (KONMYECTBEHHbIE 3aKOHbI NMepPeHOCca BELLECTB
Yyepe3 MeMbpaHbl, NPOHNLAEMOCTb BUONOrNYECKNX U MOAENbHBIX MEMOPAH), OCHOBHbIE TUMbI
TpaHcnopTa BELWeCTB B XMBOW KNeTke; bModunanyeckne MexaHmambl reHepaumm MeMbpaHHbIX
NOTEHLMANoB (MOHHas NpMpoaa NOTEHLMANOB NOKOS U AEACTBUS, CBS3b BENNYMHbBI NOTEHUMana
NOKOS 1 AENCTBUS C KNETOYHbIM MeTabonm3MoM, 61ocpranyeckme MexaHn3mbl reHepaumnm
noTeHuuana oencTeuns); 6UoOnN3NKy peuenummn; brnoranky MexkKIeToYHbIX B3aMMoaenCTBUiA;

OCHOBbI MEAMUNHCKON BMOPN3NKIN: BHYTPEHHME 3NEKTPUYHECKME MONS TKAHER 1 OPraHoB;
NaCCUBHbIE MEXAHNYECKUNE SIBIEHNS B TKAHSAX U OpraHax; OCHOBbl U MEXaHW3Mbl FEMOAVNHAMMKM;

MEXaHN4Yeckme 1 3NeKTPUYEecKne SBNEeHNS NPU COKPaLWEeHN MblliL; MEXaHU3Mbl TpaHCMnopTa
BELLECTB Yepes anuUTenuin; bMogounanky opraHoB YyBCTB;

OCHOBHbIE KNIMHUYECKNE METOAbI (PYHKLMOHANBHOW AMarHOCTUKW, (ON3NYECKME OCHOBLI METOLOB
PYHKLIMOHANBHOW AMarHOCTUKN;

hU3MKO-XMMMNYECKME MEXAHN3MbI NATONOMNN: POSb MOBPEXAEHNS Pa3NNYHbIX CTPYKTYP KNETKN B €€
natonoruu; gooccponunasHoe noBpexaeHne MembpaH; NepekncHoe OKUCeHe NNUOOB;
OCMOTUYECKOE HapyLeHne CTPYKTYPbl 1 GOYHKLUMM KNETOK;

aneKkTprnYeckmnin Npoboit kak MeXaHN3M HapyleHns GapbepHoi oyHKUMM MembpaH B NaTonoruu;
HapyleHne CTPYKTYpbl 1 coyHKLMA MeMbpaH npu ancopbummn 6enkoB 1 M3MEHEHNE COCTOSIHMSA
NMNONPOTENOB; HAPYLWEHNE KNETOYHOM NOBEPXHOCTU U MEXK/IETOYHbIX B3aUMOAENCTBUIA.

2. DONTXEH yMeTb:

Mcnonb3oBaTb OCHOBHbIE 6I/IOC*)I/I3I/I‘-I€CKVI9 3aKOHbIl, KOTOpPble COCTaBNAOT OCHOBY
(PYHKLNOHNPOBAHUSA XMBbIX CUCTEM B Hay'-IHO-I/ICCﬂe,D,OBaTeJ'IbCKOI7I 0esaATenbHOCTH,

NOHMMAaTb 3aKOHOMEPHOCTN Pa3BUTUS MONEKYNSPHBIX MPOLECCOB B KNETOYHbIX CTPYKTypax, B
opraHax 1 TKaHsx; BnafieTb OCHOBAMU 3KCMEPUMEHTANbHbBIX METOLOB 3N1EKTPUYECKUX,
PaLNO3NEKTPOHHBIX U3MEPEHMIA, OCHOBaMW NabopaToOpHO TEXHMKN BMOCN3NYECKOrO
aKCMNepunMeHTa, MeToAaMN PUINKO-XMMUYECKOrO aHanmaa;

NPUMEHSITb NONyYeHHble 3HaHMS 1 HaBblKK B obpalieHnmn ¢ nabopaTopHbIMM TEXHUYECKUMM
ycTpoircTBaMun anst apdEeKTMBHOro NpuMeHeHust Npnbopos 1 6Modnanyecknx MeToLoB B
NCCnenoBaHUsIX U ONaArHOCTUKE;

NPOBOANTbL KAYECTBEHHbIA 1 KONMYECTBEHHDBI (DOTOMETPUYECKMIA aHaNN3; NPOBOANTb
Ka4YeCTBEHHbIA N KONMYECTBEHHbIN ONyOPUMETPUYHECKNIA aHANN3; ONPEeSENnaTb NapameTpbl
61OCMCTEMBI MO KMHETUYECKNM KPVBBIM XEMUTIOMUHECLIEHLIMM; C MOMOLLbIO METOAA
PNIyOPECLEHTHBIX 30HA0B ONPEeaensiTb KONMMYECTBO XONECTEPUHA N HEMTPATbHBIX XUPOB B
CYCMEH3MMN KPOBM YENOBEKA;

NCMONb30BaTb 3HAHUS BUOPM3NYECKMX MEXAHN3MOB BHYTPU- N MEXKNETOYHbIX B3aMOLECTBUIA
0151 IPOrHO3MPOBaHNS BO3MOXHOCTU Pa3BUTUS MATONOrMYECKMX NMPOLIECCOB B OpraHn3Me.

3. ONXEH BnaneThb:
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MeToAaMu MONEKynsipHo B1OPU3NKK; METOAAMUN NCCNEAO0BaHNS MEMOPaHHbIX NMPOLECCOB;
MeToAaMmu nccnenoBaHns ooTobronormyeckmnx NPOLECCOB; METOAAMY paanalNOHHOK BMOPU3NKMY;

MeToaamy 06paboTky AaHHbIX BMOPU3NYECKOro aHanmaa;

CMNEeKTPOPOTOMETPUYECKMM aHANN3OM Pa3NnyHbIX B61onorm4yeckmnx cncTtem; Metogamu
pnyopecueHTHOro, XeMMNIOMUHECLIEHTHOIO aHanuaa,

TeopeTn4yecknmMm n MeTognyeCcknmim noagxonamm onsa n3y4eHumsa npuponbl 1 MEXaHN3MOB PaA3BUTUA
nartonorn4yecknx npoueccos.

4. NONXeH OeMOHCTPUPOBaTb CNOCOHOHOCTb Y FOTOBHOCTb:

K MPOBELEHNIO MEAUKO-COLMASbHBIX 1 COLMAaNbHO-9KOHOMUYECKNX UCCNELOBAHWIA;
K OpraHv3auum u NpoBeaEHNIO HAY4YHOrO CCNenoBaHMS MO akTyanbHon npobneme;
K MOAroTOBKE M NMy6NMYHOMY NPeLCTaBNEHMIO PEe3yNbTaToOB HayyYHbIX UCCNen0BaHWA.

4. CTpyKkTypa U cogepxaHue OUCLUMNIUHBI MOAYNs
Obuwas Tpya0eMKOCTb AUCLMINIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI: 3a4eT B 7 CEMECTPE; 9K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nonyy4nts 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMNycKa K 3ayeTy
28 6annos.

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

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTeNnbHO" (YOO0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunIMHe/ MOAYNIO
TemaTtnyecknu nnaH gucUUNAUHbI/MOAYNS

Bupabl n yachbl
ay,aMTOpHOM paboThbl,

Pasnen MX TPYAO0EMKOCTb
N OucuvnnanHbl/ CemecTp c':;gg:;'al (B yacax) TeK)Il(lg.l.:Tt:) g:;prl
Moayns MpakTK-|abopa-

Nexkuum | yeckue | TOpHbIE
3aHATUA paﬁoru

Tema 1. Tema 1. TeopeTtuyeckas un
MonekynsipHas buogouanka.
OnemMeHTbl TeopUn NHGOPMAaLIAN 1
perynnpoBaHuns 6UoNorn4eckmnx
npoueccos. [1epBblil 1 BTOPOM
3aKOHbl TEPMOANHAMUKA 1 UX
MPUMEHN-MOCTb K B1ONOrMYeCKNM
obbekTaM. KuHetrka bmonornyeckmx
npoueccos. Makpomonekynbl,
KOHpopMaLum OCHOBHbIX

1. |BUONOrMYECKNX MaKPOMONEKY/T.
Brodpumarka benka n HyKnemHoBbIX
kucnot. CTpykTypa 6enkoBbix
Mmonekyn. CTpyKTypa HyKNenHOBbIX
KMCNoT, XpoMatmHa. MonekynsipHble
CurHanbHble cuctembl. Metoapl
NccnenoBaHns CTPYKTYpPbl OCHOBHbIX

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

6uomakpomonekyn. CokpaTtutenbHble 6enkn. bruoguanka OBUXEHNIA.

12

36

MMpeseHTaumns
YCTHbIN onpoc

PervnctpaunonHbiii Homep 849491018
Crpanuua 7 ua 30.
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabl un yachol
ay,aMTOpHOM paboThbl,

UX TPYA0EeMKOCTb
Henens (B yacax) Tekywue doopMbl

cemecTpal MpakTu-|NaGopa- KOHTponsi

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

Paspen
N ducumnnuHbl/ CemecTp
Monayns

Tema 2. Tema 2. Briochmsuka
PoTOOMONOrMYECKUX NPOLIECCOB.
MornoweHune ceeTa B GONOrMYECKNX
o [cucTemax. MNepBnYHbIE N HAYaNbHblE
" |cTaann gooTonpespalleHunii
6romonekyn. JloMMHeCLIeHUMS B
61ONOrMYeCKNX CUCTEMAX.

YCTHbIN onpoc
7 7-8 4 0 12  |[peseHTauus

Tema 3. Tema 3. bruodomsuka knetku,
opraHoB u1 TkaHen. OCHOBHbIE
dpr3nyeckne xapakTepucTukmn
KNeTKN 1 MeMbpaHHbIX CTPYK-TYp.
MonekynsipHast opraHn3a-uus
MeMOpaHHbIX CTPYKTYp. TpaHcnopT
BewecTBa. bnodgunan-yeckne
MEXaHN3Mbl reHepauny MemMbpaHHbIX
noteHumanos. buodgunaunka
MEXK/EeTOYHbIX B3aUMOOENCTBUN.
Yenosek n cpusnyeckue nons
OKpy>Xatowero Mmpa.
OneKkTpo-NPOBOAHOCTb

3 6ronornyecknx o6 HEKTOB.

" |9neKTponpoBOAHOCTb TKAHEN 1
MexaHn3Mbl OeNCTBUS
9NEKTPOMarHUTHbIX PaKTOPOB Ha
OpraHnam. OnekTpomMmo-rpadus,
CTaHOapTHas U UHTErpnpoBaHHas
OMI". SnekTpookynorpamma.
Onek-Tpokapanorpaduns, OCHOBHbIE
koMmnoHeHTbl OKI. BunonsapHbie
OTBEOEHNS, 3aKOH DHTXOBEHA,
OnekTpmyeckas ocb cepgua.
OnekTposHuedanorpadus,
paccnabneHvne 1 puTMbl MO3ra.
Anba-pnTMbl B 3aTbINIOYHOWN Oone.

[MpeseHTaums
8 1-7 14 0 36 |YCTHbIV onpoc

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 849491018 5AE
CtpaHnua 8 n3 30. 111 yHlf[

S OEMALIGH



Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Buabl un yachol
ay,aMTOpHOM paboThbl,
P UX TPYO0EeMKOCTb
N ﬂmc&ﬁ#ﬁaubll CemecTp Henens (B yacax) Tekyuuime coopMmbl
Mognyns cemecTpa Mpaktu-|Nabopa- KOHTpONsi
Hel(u,vm yeckue | TOpHble
3aHATUA pa60Tb|

Tema 4. Tema 4. Briochmsnka

naTtonorn4yeckmx coctosHuin. Ponb
4.2 08 @ SHIRAHEIPYKTYP

KN ono TNN.
Te &dc MonekynsipHas 6nocpusmnka) dnemeHTbl TEOPUM
VH "3'é|4"'l"rb EEMEH%BQ g %Hgno nyeckyx npoueccos. llepBbinn BTOI;}IZ 3aKOHbI
Tep ng X IRMMERMORTR 6uonornyeckum obbvektaMm. KuHetnka 6uonornyeckmx
np akp abl, MaLM1 OCHOBHHIX OMONPruyecKux MakKpoMoneKkyn.

£pKka WEMHOBHX Kuc¢nor. CTpykTypa 6enK0|{::|x MOJIeKy. CWHMH
HﬁK MATHA, eKyhispHbiR SurHanbHble CQCTaMbi.aVle BbIV ONpOC
wcc gﬁq%ggﬁg( QGHABEILEX OMoMakpomonekyn. CokparuresnbHble 6enku.
5"':[“ Ma éﬂm‘ﬁ 5';!({%4
HOBTHRE SANRIVE(didr BAGERAN:

Npoboii Kak MexaHM3M HapyLeHus

6apbepHO pyHKLMN MeMbpaH B

nartonorun. OcMmoTmn4eckoe

HapyweHne CTPYKTYpbl U OYHKLUUK

KNeTok.

Tema . IToroeast popma KOHTPONS 7 0 0 0 Sauer

Tema . ITorosas goopma KOHTpOnS 8 0 0 0 Ok3ameH

NToro 34 0 96

PerncTpaumnoHHbIii Homep 849491018 OAEKTPOHHEBEH
Bl VHUBEPCHTET

CrpaHnua 9 n3 30.
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

MpeameT n 3ama4m 6nodon3ankin. YpoBHN BMOPN3NYECKUX NCCNENOBAHNIA: OPraHN3MEHHbIN,
KNeTO4HbI, MonekynspHbii. O6bekTbl nccnenoBaHuini. Pazaensl Gnogounamnkm: brocunanka CrnoxHbIX
cuctem, bruodomamrka KneTku, MonekynspHas onodgumamka. Mecto n ponb 6Mounankn B cucteme
6uonornyecknx Hayk. lNepcnekTuebl pa3sutns Gnogunamnku. Metoabl nccnenoBaHuns. OCHOBHbIE
TpeboBaHus, NpeabaBnseMble K 6MoPun3nNYeckum MetToaam: HeobxoaMMoCTb COBNIOAEHUS YCNOBUS
LLleNIOCTHOCTW NCCNenyeMOo CUCTEMbI: TPeboBaHMe BbICOKOW paspeLatolet CnocobHOCTH.
KnbepHeTnyeckunii noaxon K nccnenoBanuno buonornyecknx cucteM. OCHOBHbIE NMOHATUS TEOPUN
CBSI31 1 TEOPUN NHGopMauun. XapakTepHble CBOMCTBA CUrHaN0OB 1 coobleHnii. BeluncneHune
NHpopMauun, eamHULbl n3MepeHns nHdopmauun. MNepepada nHpopmaumm. KognposaHue
HacnencTBeHHON nHgopmauun. Nepenaya n nepepabotka MHPOPMALIMM B HEPBHbBIX LIEHTPaX.
PerynnpoBaHue B cnctemax ynpaeneHms. 3HaveHve kaHana obpaTHoi cBs3un, pabota annapara
cpaBHeHus. [NoHATME 0 KavyecTBe perynuposaHus. PerynuposaHue Ha ypoBHE LLeNOCTHOIro
opraHuama, nogaepxaHue romeoctasa. [pumepbl BIONOrMYECcKmX CUCTEM perynmpoBaHus. MNoHsTne
OYHKUNOHANbHOW CUCTEMbI. TUMbI TEPMOAMHAMUYECKUX CUCTEM: 3aKPbITble (M30NNPOBAHHbIE U
3aMKHYTbIE€) U OTKPbITblE CUCTEMbI. TepMoanHaMmyeckme napameTpbl U yHKUUN. PaBHOBECHbIE 1
HepaBHOBECHbIE COCTOSHMSA, 0bpaTMMble N HeobpaTuMble npouecchl. [NepBblit 3aKoH
TepMoanHamMuku. SHTanbnus. MNprMeHeHne NepBoro 3akoHa TeEPMOANHAMUKM K B1ONOrnYecknm
cuctemaMm. 3akoH "ecca. MexaHn3mbl TepmocTabunmaauum opraHnama. MexaHvamel
Tennonpoaykuum opraHnama. MexaHu3mbl TEMNOBbIX NOTEPb opraHuama. ViccnenosaHue
aHepreTnyeckoro obmeHa opraHuama. Kanopumetpus. Bropoi 3akoH TepmoamHamukn. CeobonHas
N cBA3aHHas aHeprus. NoHatue sHTponun. Ponb rpagmeHTos. Cynepnosnuns rpaaneHTos.
OCc0o6eHHOCTN MPUNOXEHMS BTOPOro 3aKOHa TEPMOANHAMUKNA K BMONOrMYECKUM CUCTEMAM.
TepmoanHaMmyeckoe paBHOBECKE M CTAUMOHAPHOE COCTOSIHUE, UX CXOACTBO U pasnnyuns.
OCHOBHbIE MONOXEHNS TEOPUN OTKPbITbIX cncTeM. OCOBEHHOCTN NPEBPALLEHUS SHEPTMN B OTKPbITHIX
cuctemax. [uccunatmeHas doyHKUmMs. OCHOBHbIE MONOXEHUS NMMHEAHON HEPABHOBECHOW
TepMoauHamuku Mpumepbl SMNUPUYECKMX 3aKOHOB, YCTaHABNMBAOWMX CBSA3b MeXAY NOTOKaMu 1
cunamun. CooTHoweHns B3aumHocTn OH3arepa Teopema lMpuroxmHa. YCTon4ymBoCTb CTaLMOHAPHOIO
cocTosiHMSA. HenuHeliHas TepmoanHaMmka HeobpaTuMbix NpoLeccoB. Kputepun HanpaeneHHOCTU 1
9BOMOUUN TEPMOANHAMUYECKNX CUCTEM. Y CNOBUS YCTONYMBOCTM CTALMOHAPHOrO COCTOSIHUS BAAnu
oT paBHoBecus. lnccmnatumeHble CTPyKTypbl. Obwas xapakTepucTka peakumii B 6Monornyeckmnx
cuctemax. KuHetunyeckune mogenuv npocrtenwmx Tunos peakumin. KnHetmnyeckme cBoncTea
3NeMeHTapPHbIX HeobpaTuMbIX 1 06paTUMbIX peakumnii. BnusHme Temnepatypbl Ha CKOPOCTb peakumm
B OMONOrMYeckmx cucTemMax. QHepPrus akTmeauum N akTMBUPOBaHHbIN Komnnekc. Kpreas
Makceenna-bonbumaHa. TemnepaTypHbli onTumMyM. YpasHeHne AppeHnyca. KoadbpuumeHT
BaHTt-l'odppa. BnusiHme Temnepatypbl Ha COOTHOLWEHNE MeX Oy CKOPOCTAMM OTAENbHbIX CTaAnM
CNOXHbIX Npoueccos. Onpenensiowme peakuumn CnoXHoro npotecca B 6Monorniyeckoin cucteme.
BoisiBneHve nummtupytowero 3seHa. Buabl buoxnmmnyeckux npoueccos. KnHetvka npoctenwmx
doepMeHTaTMBHbIX peakuunii. PepMeHT-cybcTpaTHbI KoMnneke. YpasHeHne Muxasnuca-MeHTeH.
NHoykumsa n penpeccust cuHtesa oepMeHToB. Perynsums ckopocTert GnoxmMmyeckmx npoLeccoB.
MpuHUMn XuHwenbByna. BnvsHne Temnepatypbl HA CKOPOCTb peakumn B BMONOrM4eckux CUCTeMax.
OHEepPrns akTnBaunm 1 aKkTMBMPOBAHHbIV KOMMEKC.

naboparopHas pabora (36 4yaca(oB)):
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

1. OnepauuoHHasa cuctema Windws 2. TekctoBbin npoueccop Microsoft Word. 3. NakeT rpadoumkum
Power Point 4. N'padunyeckune nHtepdeicol 5. OnepaumoHHasa cuctema Delphi. 6. MeonumnHckue
NHPOPMaLNOHHBbIE CUCTEMbI 1 TexHonorum 7. Mogenuposaxue. 8..KoadpdpuuneHt Q10
TemnepartypHbIi KOapuumneHT remonuaa aputpoumntos (P3K). 9. BnnsHmne KoHUEeHTpaumm KNCRoThl
Ha ckopocTb remonuaa (P3K). 10. AktmeHocTb HALLD-oKCcMpenykTasbl CBETAWMXCS bakTepui
(cnekTpodpoTomeTp). 11. N3MepeHne KOHLEHTPALMOHHOro NoTeHUnana KoOMneHcaunoHHbIM METO40M
(BonbTmeTp, cobpaTtb yCTaHOBKY). 12. M3yyeHne KOHCTaHTbl anccoumnaumm cnaboi KncnoTbl
ocHoBaHus. (pH-meTp). 13. ViccnenoaHne bydepHbix cBoicts (pH-meTp). 14. NiccneposaHmsa
aKTUBHOCTUN (PEPMEHTOB Xenyao4Horo coka ? TpuncuH 15. PeweHne TeopeTnyeckmx 3agay 16.
MpuroToBNEHME NCKYCCTBEHHBIX MMMUIOHbLIX MeMOpaH. 17. MNpurotoBneHme NMNOcom ? CBOWCTBO
camocbopku. 18. ViccnenoBaHue NpoHMLAEMOCT MOOENbHBIX MeMOpaH ? nunocom. 19.
TypbuaonmeTpryecknii MeTo4 NCCNenoBaHUS CYCNEH3MMN IMNOCOM 1 HedhenoMeTpms ? paccesiHne
cBeTa B AMNCNEepCHON cpene: ndydyeHme pasmepa vactuy. 20. OcMoTruyeckmii Meton ? 3aBUCUMOCTb
obbema KneTkm OT KoHUeHTpauun conei. 21. Menb-anekTpodpopes B arape. 22. CokpalleHns MbiwL.
23. CTpykTypa MbilLbl ? capkomepbl. 24. I3oMeTprnyeckoe 1 N30TOHNYECKOE PEXUM permcTpaumm
CoKpaueHns Mblwupl. 25. [pamoe 1 Henpsamoe pasapaxeHne NKPOHOXHOM MbllLbl. 26.
ViccnenosaHune 3aBMCUMOCTU amMnnnTy bl COKPALEHNS N30NNPOBAHHON MblLLbl OT CUIbI
pasapaxeHus. TetaHyc. 27. Pernctpaumnsa cokpaleHuin rnagkon moiwubl. 28. OnbIT [ManbeaHu. 29.
N3omeTpuyeckoe cokpauweHune. Mprbopsbl: Sprorpad, AMHAMOMETP, TEH304ATYNKN, CTUMYNSTOP

Tema 2. Tema 2. Buocpusuka cporobmonornyeckmnx npoueccos. MornoweHne ceeta B
6uonornyeckux cucrtemax. MepBuyHbie U HayanbHbie cTaguu cooTonpeBpaLLeHUn
6uomonekyn. JlloMMHecL,eHUUA B 6MONOrnyeckux cucremax.

JNeKLMoHHoe 3aHsiTne (4 4yaca(oB)):

OcHoBHble cpoTobuonormyeckune npoueccobl. Ctaamm oTob1oNormMyecknx NPOLECCoB.
OnekTpoHHbIE Nepexoabl B BMoMonekynax npu nNornoweH1Mn ceeta 1 nioMmHecueHumn. CnekTpel
nornowexns 6uomonekyn. ObnactTn NpUMEHeHNs CNEKTPOGOTOMETPUN B BUONOrMN 1 MeAMUUNHE.
3aBMCKMOCTb NOTOKA U MHTEHCUBHOCTU (DOTONMIOMUHECLIEHLIMM OT KOHUEHTpauun. CnekTpbl
POTONOMUHECLIEHLIMWN 1 CMEKTPbLI €€ BO3OYyXAeHUS. XEMUTIOMUHECLLEHUNS B BMONOrMYECKIMX
cuctemax. dnsnyeckne n XMMmnyeckme akTnBaTopbl XeMuItoMUHecUeHunn. Ponb cBo60aHbIX
panvkanoB B reHepauuy brnoxemmniommHecueHunn. OCHOBHbIE XapakTepUCTMKN OOTONpeBpaLLEHWIA
b6riomonekyn. XapakTepucTkn COTHEYHOrO yNbTPadoMoNeToBOro N3ny4eHuns 3a npeaenamm
atoMocapepbl U Ha NoBepxHOCTM 3emnu. CnekTp NponycKaHMs CONMHEYHOrO N3NYYEHNS KMCNOPOLOM
N 030HOM aTMocqoepbl 3eMnun. PasnnyHble amanasoHbl GONOrMYeck akTMBHOrO
ynbTpacroneToBoro uanydyeHus. lledebHoe nencTeue ynbTpagoMoneToBoro N3ny4eHnst Ha opraHnam
XUBOTHBIX 1 YenoBeka. Tunbl POTOCEHCMOMNIN3MPOBAHHBIX NPOLIECCOB NOBPEXAEHUS
6ronornyecknx 06 beKToB. POTONOBPEXAEHNE MONEKYN HYKNENHOBBIX KACNOT B MPUCYTCTBUM
ncopaneHoB. MNpuMeHeHVe NasepoB B MeanuUuHe. JlazepHas xupyprus, nasepHas tepanus,
hoToanHamuyeckas Tepanus. Jonneposckas CNeKTPOCKONUS U ee NPUMEHEHNE.

naboparopHas paborta (12 yaca(oB)):

1. CnekTpohIyopruMeTpmrs 1 ero MCNonb3oBaHNE B MeAMKO-OMONOrMYeckmx nccnenoBaHus. 2.
CTtpoeHune conyopecueHTHOro Mmukpockona. 3. Ontunyeckoe paspewenue. 4. MpuHunn FRET
MUKpOCKONuK (TeopeTuyeckas 3amjada + naboparopHas pabota. 5. BnusHue pH ? Ha cBeveHun
donyopodpopa (acridin orange bunu Rhod B). 6. AnantomeTp. 7. Peructpaums cnektpos
donyopecueHUMm NUrMeHToB. 8. ABCOpBOLUMOHHAS CNEKTPOCKONUS MMIMEHTOB pacTeHuii. 9.
BbluncneHune koHUeHTpauwmii xnopodpunnos a u 6. 10. iccnenoBaHne cnekTpanbHbIX CBOACTB
nekapcTBeHHbIX cpeacTs (pnbodnasuH. Butamnu C, agpeHanvH).

Tema 3. Tema 3. Buodusmnka knetTku, opraHos u TkaHein. OCHOBHble pu3anyeckme
XapaKTepUCTUKM KNeTKU U MeMOpaHHbIX CTPYK-Typ. MonekynsipHas opraHu3a-uus
MeM6paHHbIX CTPYKTYp. TpaHcnopT BewiecTBa. Buodusn-ueckme mexaHusMbl reHepauum
MeMO6paHHbIX NoTeHuManoB. Buodusnka MexkneToyHbIx B3auMonencTemn. Yenosek n
c¢pm3nueckme nons okpyxatroLLero Mmpa. dNeKTpo-npPoBoOAHOCTb 6MONOrMYEeCKMX 06 HEKTOB.
AneKkTponpoBOAHOCTb TKaHEN U MexaHM3Mbl AeUCTBUS N1eKTPOMarHMTHbIX pakTopoB Ha
opraHusm. AneKTpoMuo-rpadms, ctaHgapTHasi U UHTerpmposaHHasa SMI .
AnekTpooKynorpamma. dnek-Tpokapavorpacdusi, o0cHoBHble KOMNoHeHTbl AKI. bunonsapHblie
oTBeAeHUsl, 3aKoH DUHTXOBeHa, dneKTpuyeckasa ocb cepaua. AneKTpoaHuedanorpadpus,
paccnabneHue n puTMbl Mo3ra. Anbcpa-pUTMbl B 3aTbIZIOYHON Aone.

KTPOHHEBH
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

neKkuunoHHoe 3aHsitne (14 yaca(os)):

Makpomonekynbl, KOH(POPMaLMN OCHOBHbIX Bronornyecknx Makpomonekyn. CTpykTypa Boabl B
pactBopax. NloHHble pacTBopbl. JuHammnyeckoe noseneHne BMonornyeckmx MakpoMoneKkysn B
pactBopax. brodumasrka benka n HyKnemHoBbIX KUCNoT. CTpyKTypa 6enKoBbIX MONEKYII.
MonekynsipHas opraHnsaumns MeMbpaHHbIx CTPYKTyp. MembpaHa kak yHUBepcanbHbli KOMMOHEHT
6ronoruyecknx cmcteM. KonnyectBeHHble 3aKOHbI NEPEHOCA BELLECTB Yepe3 MEMOPaHbI
(knaccuchukaums nNpoLeccoB NepeHoca NOHOB (BELECTB) Yepe3 MeMbpaHbl). [laccuBHbIA TpaHcnopT
BewecTB. lNpoHnuaemocTs MembpaH ans Boabl. OCHOBHOE ypaBHEHWE anekTpoanddyaum
(ypaBHeHue HepHcTa-lNnaHka). TpaHcnopT BeWeCTB Yepe3 MeMbpaHbl nyTeM obner4yeHHowm
ancppysnm. Oudpdoyams, ocMoc 1 domnbTpaums. SnekTpodoopes MOHOB Heped MeEMOPaHbI,
NPOBOAMMOCTb MeMbpaH A5t NOCTOSAHHOrO Toka. EMkocTb MembpaH 1 nmneaaHc. MeTtoabl M3y4eHust
nMnegaHca. 3aBMCYMOCTb UMMedaHca OT 4acToTbl TOKa. AKTUBHbIA TPAHCNOPT BELWECTB B XMBOW
KneTke, ero aHepretuka. lNMpumepsl akTnBHOro TpaHcnopta (Na+- K+ - Hacoc, Ca ? Hacoc, | ? Hacoc,
Bo4OpoAHas nomna). [oBepxHOCTHbIE 3apsaabl U NOBEPXHOCTHBIA NoTeHuman. MlonHas npupoaa
NOTeHUManoB Nokos 1 aenctens. PasHoBecHble noTeHumansl HepHeta-oHHaHa. Ponb akTMBHOroO
TpaHcnopTa MOHOB B reHepauun NoTEHLMAN0B NOKOS. DNEKTPOreHHbIi Hacoc. OcobeHHOCTH
NpoBeOEeHNS HEPBHOMO UMMNYNbCa B MUENN3NPOBaHHbIX HEPBHbIX BONIOKHaX. [1poBeaeHne HepBHOro
MMMyfbca Yepes3 CrHanTU4eckne MembpaHbl. dNEKTPUYECKME N XUMUYECKE CUHANChl. Prnanyeckue
nons, KOTOpble reHepupyeT opraH1Mam B npoLecce PyHKUMoHnpoBaHns. CoBCTBEHHbIE oU3NYecKme
nons opraHmMama Yyenoseka. Bugbl onsnyeckumx nonen yenoseka, X UCTOYHUKN. MeTofbl
cneunguyeckoro anekTponeyeHus. ManbBaHn3auns n anekTpodoopes. dnekTponepnbpunsaums m
SNEeKTPOCTUMYNALMA cepiua. DNEeKTPOCOH, 3NeKTPOHAPKO3 U 3NEeKTPOLOKOBas Tepanus.
MarHutoTtepanus. lNaccusHbie anekTpuydeckme asneHuns. NpoxoxageHne NoCTOSAHHOIO 1
NepeMeHHOro Toka Yyepes bronornyeckne TkaHu. dnekTpokapanorpadoms, OCHOBHbIE KOMMOHEHTb
OKT. BunonspHble 0TBEOEHUS, 3aKOH DNHTXOBEHA, dnekTpuyeckas ocb cepaua. lNaronornyeckune
Tnbl K. DnekTprnyeckas akTMBHOCTb MblwL,. dnekTpomuorpadms (AMIM) rnobanbHas un
nokanbHas. OnekTpoHenporpadus. SnekTpookynorpamMmma. AnekTpoaHuedganorpadus,
paccnabneHune n puTMbl MO3ra.

naboparopHas pabora (36 4aca(oB)):

MonekynsipHas opraHusauunsi buonornyecknx membpar. (Hactb 3aHATMS KOMNbloTepHas). N3yveHne
aKTMBHOrO TpaHcrnopTa UOHOB. HabnioaeHne akTMBHOMO TpaHCNopTa MOHOB HATPUS Yepes KOXY
NArywKkn. MiaydeHne 3aBnCMOCTM akTUBHOIO TPAHCMOPTA MOHOB HATPUS OT UHIMBMPOBaHNS 0bMeHa
BeLeCTB. YCTAHOBKA ANS PErNCTpaLmm 3NEeKTPUYECKUX XapakTepUCTUK KNETOYHbIX MeMOpaH.
ONeKTPUYECKME CXEMbI AN PErmcTpaLmm sNeKTpudeckmx xapaktepmuctmk. MukpoanekTpog,
npenycunuTtenb, UHAPAEPEHTHbIN 3NEKTPOL, MUKPOMaHUNyNAaTop, ocumnnorpad, umgposomn
BonbTMeTp. MukpoanekTpoaHasa TexHuka. IarotosneHne MukpoanekTponos. BHeknetoyHas
perncTpauuns anekTpu4eckmnx noteHumnanos Hepea. NpurotosneHue npenapata. CTuMynaumsa Hepea,
perucTpauns HepsHoro nmnynbca. 3yveHune ceowncts L B akcnepumenTe. 3yuntb ceonctea N1/
(nopor Bo36yXAeHUs, AIMTENbHOCTb, CKOPOCTb, BIMSIHUE aHECTETUKOB, 3aKOH ?BCE WU HNYEro?).
BHyTpuknetoyHas perncrpaums anekTpuyeckmnx notTeHumanos HeipoHa. lNpurotosneHne
npenapara. Pernctpauns MembpaHHOro noteHumana v noteHumnana oecTems OT CMOHTAHHO
aKTUBHbIX HEPBHbIX KNEeToK. dnekTporeHea B knetkax. Mr1, MA4. 1. M3 meton namepeHus. 2.
Mpupopa MM, ero pacyer. 3. MNMpupopna MM, ero pacyer. 4. VloHHble noToku. 3yyeHne mexaHnama
popmmpoBaHmsa OMI™ yenoseka. dnektpomuorpadpums |. Llenb pabotol: 1. Ha yuebHoOM mMakeTe
Hay4UTbCS U3MEPSTb PA3HOCTb MOTEHUMANOB MblwLbl. 2. Hay4nTbcst 06 BSCHATL CMbICT PA3HOCTU
noteHumanos. 3. Pernctpauns OMI Ha annapate ?buonak?, ?Henpo-OMI?, ?Henpo-OMI-Mukpo?.
N3yueHne mexaHmama cpopmmposaHust OKIN yenoseka (no Teopumn ditHTXoBeHa). Llenb pabotol: 1. Ha
y4eOHOM MakeTe Hay4YnTbCs M3MepPSTb PA3HOCTb MOTEHLMANOB C NIOObIX ABYX ToYeK. 2. Hayuntbes
00 bSACHSATb CMbICN @aHanorosoi mogenu. 3. Ha y4ebHOM MakeTe Hay4nTbCsl UBMEPSTb Pa3HOCTb
noTeHumanoB ¢ nobbix Tpex Todek. 4. Pernctpaums 3KI Ha annapate buonak. CoBpeMeHHble
MeTOAbl permctTpaunmn n aHanmsa I3[ . SnekTpoaHuedanorpadus.
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Tema 4. Tema 4. Bnochusnka naTtonornyeckmx cocTtosiHun. Ponb noBpexaneHus pasnnyHbIX
CTPYKTYp KNneTku B ee natono-run. doccponunasHoe nospex-geHne membpaH. NepekncHoe
oKucneHue MeMbpaHHbIX NMNMAoB. MexaHu3Mbl NOBPEX-AEHUSI HYK/IEUHOBbIX KUCHOT.
HapywieHne KneTouHoM NOBEPXHOCTU, CTPYKTYPbI U PyHKLUIA MeMbpaH npu aacopbumm
6e1KOB U UBMEHEeHUUN COCTOSIHUSI NUMONPOTEeNA0B. DNEKTPUYECKUN NPobon Kak MexaHU3M
HapyweHuns 6apbepHon pyHKLUMN MeMbpaH B natonorun. OcMoTUYeCcKoe HapyLueHue
CTPYKTYpPbl U PYHKLIMU KNETOK.

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

B3anMocBsA3b NaTonorMyeckmx N3MeHeHUn Ha ypoBHe KNeTku 1 opraHuama. lospexaatoouime
areHTbl: Temneparypa, BUAnNMoe, ynbTpadononeToBoe 1 NOHU3NPYOLWEe N3NYYEHMs, XMMUYecKne
COeaVHeHMsl, UBMEHEHNe NOHHOMO cocTasa cpelbl, pH, ocMoTuyeckoe aaenexHue. Pornb
noBpexaeHns MmembpaH B pasBUTUN KNETOYHOW naTtonoruun. lNocnencTenst ons KNeTkn NoBpexaeHns
nnasmaTn4yeckoir MembpaHbl, MeMbpaH MUTOXOHOPUIA, NN30COM, siiepHo MeMbpaHbl. OCHOBHblE
PUBNKO-XUMMYECKME NPUYMHBI HApYLIeHUs 6apbepHbIX CBOMCTB MEMOpPaH: NepekUcHoe OKUCeHne
NMNUOO0B, PEPMEHTATMBHOE pacllenneHne nunuaoos u 6enkoB, U3AMEHeHVe 3apsiaa U KoHdbopmaLlmm
6enkos, ancopbums NHOPOAHbLIX 6ENKOB, OCMOTUYECKOE pacTsxeHne MembpaH. PacnpocTpaHeHne
CBSI3aHHbIX ¢ MeMbpaHoit chocchonunas. NepekncHoe oKUCeHNe NMNUO0B KakK doyHOAMEHTaNbHbINA
MexaHu3M MeMbpaHHol natonoruun. IameHeHne onanKo-XmMmMYeCckmx CBOMCTB XPOMOCOMHOIO
annapara npu OericTBMM Ha KNeTKy PU3NYeCKnX doakTopoB: MOHU3NPYHOLEro 1 CBETOBOMO
N3ny4YyeHns, ynbTpassyka. siBneHne anektpuydeckoro npobos MembpaH. MpnymHbl HapylweHus
OCMOTUYECKOro paBHOBECUS MeX Iy KNEeTKOW 1 Cpeioin, Mexay KNeTkon 1 KNeToYHbIMM
opraHennamu, BblK/IlOYEHNE KNEeTOYHbIX "HACOCOB", CABUIMA B MOHHOWM MNPOHULIAEMOCTN MeMOpaH.
LeiictBne papmMakonormyeckmx npenapartos (OUypeTnkn, cepaeyHble rmko3nabl, aHTMOMOTUKN) Ha
OCMOTMYECKOE paBHOBECHUE.

naboparopHas pabora (12 yaca(oB)):

1. 'Mnep 1 rmMNOToOHNYeCcKoe paspyweHne apuTPOLMTOB NN PaCcTUTENbHbIX KNeTok. 2. OnpenenexHune
KEeTOHOBbIX Ten B Moye. 3. OnpeneneHuve rnoko3bl B Kposu. NHcTpymeHTol PEK, cnekTpodotomeTp
n cnektpodonyopumetp 4. Hencrteue UV Ha xnopodgounn. 5. I3MeHeHne KOHUeHTpauumn BHe- 1
BHYTPUKNETOYHOW KOHUeHTpauun (Na+- K+) n BnuaHue Ha N4 v MT1. 6. UlamepeHne KoHUeHTpaunm
6ENKOB 1 HYKNENHOBBIX KACNOT (CNEKTPOdOTOMETP). 7. VI3ydeHne cnekTpoB NOrnoweHms
remornobuHa, cBa3aslero KMcnopoa, 1 ceobonHoro remornobuHa. 8. OnpeneneHne akTMBHOCTU
AT®da3 no ckopoctn obpasoBaHns HeopraHnyeckoro goocgparta. 9. OnpeaeneHne HaTpus, Kanms,
Kanbums B KPOBU MOHOCENEKTMBHbIE MeToabl. 10. CNeKTpoOMEeTpMYECKNE 1 KONOPUMETPUYECKME
MeTobl onpeneneHns oeppuTuHa n TpaHcdepprHa ? MCTOYHUKOB Xenesa ? B kposu. 11.
OnpepneneHne mnornobrHa B KpoBU Kak nokasartens nHepapkra? 12. OnpegeneHue caxapa. 13.
Mpoba Ha ckpbITbi guaber. Jlarywka n X4l

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

Hepe- Buabi Tpyno-

N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKOCTb
AVNCLUMN/INHDI mMecTp| ceme paborbl (B

cTpa CTYAEHTOB yacax)

Tema 1. Tema 1.
TeopeTtnyeckas u
MonekynsipHas
brogomnamka.
ONeMeHTbl Teopum
nHpopmMaLum n
perynmpoBaHms
Bronornyeckmnx
npoLeCcCoB.
MNepsbii 1 BTOPOK
3aKOHblI
TEPMOANHAMMKN W NOAroToBKA K Npe3eHTaumm
NX NPUMEHN-MOCTb
K Bruonornyecknm
obbekTam.
KnneTtuka
Bronornyeckmnx
npoLeCcCoB.
Makpomonekynbl,
KoHdpopmaummn
OCHOBHbIX
bronornyeckmnx

1 [Makpomonexkyn.

" |Brodpmsmka benka
N HYKNENHOBbIX
KMUCNoT.
CtpykTypa
6enkoBbix
MOneKyn.
CtpykTypa
HYKNENHOBbIX
KMUcnoT,
XpomatuHa.
MonekynsipHble
CUrHanbHble NOArOTOBKA K YCTHOMY Onpocy 15
cuctembl. MeTtoapl
nccnenoBaHms
CTPYKTYpbl
OCHOBHbIX
GriomMakpoMonekyn.
CokpaTtutenbHble
benku.
Brodmsunka
OBUXEHWIA.

npeseH-
15 Taums

YCTHbI
onpoc
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

N Paa.u.en Ce- nsa CaMOCTOSATEeJIbHOU €eMKOCTb CaMoCTO-
AUNCUUNNJIUHDI MecCTp| ceme paGOTbI (B ATeNLHOM
CcTpa CTyAeHTOoB Llacax) paﬁorbl
Tema 2. Tema 2.
Brodmsnka
hoTOOMONOrN4EecKIIX
NpPOLIECCOB.
[MornoweHne
cBeTa B
Bronornyeckumx
2. IEIVé%TBemﬁiXQ - 7 | 7-8 |nomrotoBka K npeseHTaumm 14 :gﬁli’g”'
HavanbHble
cTagum
dooTonpespaLleHn i
6riomonekyin.
JTioMnHecueHums
B Buonormyeckmnx
cucTemax.
PervncrpaumnoHHbli Homep 849491018 SAEKTPOHHBIH
1l VHHBEPCHTET
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.

(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

Paspen
LOVNCLMIMJINHbI

Hene-
Ce- ns
MecTp| ceme
cTpa

Buaobi
CaMOCTOSITe/IbHOWN
paborbl
CTyOEeHTOB

Tpyno-

(B
yacax)

€eMKOCTb

dopmbl
KOHTpONns
camocCTo-
siTeNibHOM

paboTbl

Tema 3. Tema 3.
Brodmsnka
KNeTKun, opraHoB u
TKaHen.
OCHOBHble
domnsundeckue
XapakTepucTuKn
KNeTKn n
MeMOpPaHHbIX
CTPYK-TYP.
MonekynsipHas
opraHu3a-ums
MeMOpPaHHbIX
CTPYKTYP.
TpaHcnopT
BelecTsa.
Bruodunsn-yeckne
MeXaHN3Mbl
reHepaumm
MeMOpPaHHbIX
NoTeHUnanos.
Brodmsunka
MEXKNETOYHbIX
B3aMMOOENCTBUN.
Yenosek n
donsnyeckmne nons
OKpyXatowero
Mupa.
OnNeKTPOo-NpPOBOLAH(
6ronorn4yeckunx
06BHEKTOB.
ONeKTponpoBOAHO
TKaHen n
MeXaHN3Mbl
OencTens
9NEeKTPOMarHUTHbIXN
¢oakTopoB Ha
OpraHuam.
onekTpomuno-rpag
cTaHOapTHas u
WNHTErpMpoBaHHas
oOMI'.
IneKTpookynorpam
Inek-Tpokapamorp
OCHOBHbIE
KOMMOHeHTbl OKI.
BunonsipHble
OTBEOEHWS, 3aKOH
OIHTXOBEHA,
onekTpuyeckas
OCb cepaua.
OneKkTpoaHuedana
paccnabneHue u

CTb

CTb

ma.
a4,

rpadous,

Pe
Crp

ucTp
AHIL

ALIMOHHDBIA HoMep 849491
a 16 n3 30.
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BAE
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

pUTMbI MO3ra. Anbdoa-puTMbl B 3aTbIIOYHOM OONe.

13 [npesen-

noaorotoBka K rpe3eHtaunmn Taums
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

N Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKoCTb| .. OF::T o
LOVNCLMIMJINHbI mMecTp| ceme paborbl (B ATenLHOM
cTpa CTYAEHTOB yacax) pa6oTLl
CTHbI
MOAroToBkKa K yCTHOMY Onpoc 10 y
A y y pocy onpoc
PerucTtpaumoHHbiii Homep 849491018 SAEKTPOHHBIH
AR YHHUBEPCHTET

Crpanunua 18 n3 30.



Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

dopmbl
KOHTpONns
caMmocCTo-
ATENbHOMN

paboTbl

Hepe- Buabi Tpyno-
Paspen Ce- ns CaMOCTOSITe/IbHOWN eMKOCTb

AVNCLUMN/INHDI mMecTp| ceme paborbl (B

cTpa CTYAEHTOB yacax)

Tema 4. Tema 4.
Brodmsnka
naTonorm4yeckmx
cocTosHuiA. Ponb
noBpexaeHns
pPasnnNYHbIX
CTPYKTYP KNEeTKU B
ee naTono-ruw.
doconmnasHoe
noBpex-aeHune
MeMbpaH.
MepekncHoe
oKucneHue
MeMOpPaHHbIX
nMNnOoB..
MexaHn3ambl
noBpexX-aeHuns
HYKNENHOBbIX
KUCnor.
HapyweHne
4. KNeTo4YHON 8
NMOBEPXHOCTMU,
CTPYKTYPbI 1
doyHKLUWNIA
MeMbpaH npu
agcopbumm
6enkoB u
N3MEHEHNN
COCTOSIHUS
nMNonpoTennoB
OneKkTpnYecKkuni
npoboii kak
MEXaHN3M
HapyweHus
HapbepHoii
PyHKUNN
MeMOpaH B
naTtonorum.
OcmoTnyeckoe
HapylweHne

CTPYKTYpbI U
JOYHKLINM KNEeTOK.

NTtoro 77

npeseH-

8-9 |nmo4roTtoBka K npeseHTauuu 10 TaLms

5. O6bpa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaAKTUBHbIE POpPMbl 06yUYeHUs

B xooe ocBoeHus ancumnianHbl npwn nposegeHnn ayanTopHbIX 3aHATUM NCNONb3YKOTCA cneaylowmne
o6pasoBaTeanble TEXHONOrnn: nekuumn, na60paToprle p8.60TbI, CeEMNHapPCKne 3aHATUA C
NCNONb30BaHNEM aKTUBHbIX N MHTEPAKTUBHbLIX POPM NMpoBeneHUs 3aHATUN. anI opraHm3auunu
CaMOCTOSATENbHON paGOTbI 3aHATUN MCnonb3yrTCAa cnegyrowne o6pasoBaTeanb|e TexHonorumn:
AOKJ1laabl C KOMMbOTEPHbLIMU Npe3eHTaunaMun, TeCtumposaHme, KOHTPOJbHbIE pa6OTbI.
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOsst yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. Tema 1. TeopeTnyeckas u MmonekynsipHasi 6uocpuanka. dnemeHTbl TEOPUN
mHdopMaLumM 1 perynmpoBaHnsa buonornyeckmx npoueccos. MepBbii 1 BTOPOW 3aKOHbI
TepMOAVNHAMUKM U UX MPUMEHU-MOCTb K 6uonormyeckmm o6bektam. KuHetuka 6monornyeckmx
npoueccos. Makpomonekynbl, KOHPOpPMaLUN OCHOBHbIX 6MONOrMYECKUX MaKpOMOSEKYI.
Buocpmnaunka 6enka n HyKNnemHoBbIX KUCNOT. CTpykTypa 6enkoBbix Monekyn. CTpyktypa
HYK/1IeMHOBbIX KUCNOT, XpoMaTuHa. MonekynsipHble curHanbHble cuctembl. Metoabl
nccnenoBaHUs CTPYKTYpPbl OCHOBHbIX 6uomMakpomonekyn. CokpatutenbHbie 6enKku.
Buodusmnka oBUXEHUNN.

npe3eHTauus , NpMMepHble BOMPOCHI:

1. MNpenmeT 1 3apayum 6uoduU3nKn. 2. YpoBHN BMOGNINYECKNX UCCNELOBAHWIA: OPraHN3MEHHbIN,
KNEeTOYHbIN, MonekynsipHbi. 3. OCHOBHbIE NMOHATUS TEOPUN CBA3M U TEOPUM MHGDOPMaLN. 4.
BbluncneHne nHgopmaumm, eanHuLbl namepeHns nHgopmaumn. 5. KoguposaHue HacneacTBEHHON
nHgpopmaumu. 6. Nepenaya n nepepaboTka MHOPMaLMK B HEPBHbIX LIeHTpax. 7. PerynnposaHue B
cuctemax ynpaeneHus. 8. lNoHaTne o kavecTtse perynuposaHus. 9. PerynuposaHune Ha ypoBHe
LLeNIOCTHOro opraHvMama, nogaepxanHue romeoctasa. 10. TepmoamHammka GMoONorn4eckmx CUCTEM.
11. MNepBblii 3aKOH TEPMOAVHAMUKN 1N €r0 NPUMEHNMOCTb K Brionornyecknm obbekTam. 12. Bropol
3aKOH TepMOANHAMMKW, ero OCHOBHble doopMynunpoBsku. 13. KuHeTnyeckme CBOMCTBA 3NEMEHTaPHbIX
HeobpaTUMbIX 1 0O6PaATUMbIX PEAKLNIA.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. BnnsiHne Temnepartypbl Ha CKOPOCTb peakummn B buonormyeckux cuctemax. 2. KuHetmka
NPOCTENWNX PEPMEHTATUBHbBIX peakunit. 3. BHYTpU- 1 MEXMONEKYNSPHbIE CUMbl U B3aUMOAENCTBUSA
6romakpomonekyn. 4. Baanmopneictene 6MoMakpoMonekyn ¢ niMraHaamun B yCnoBrsix paBHOBeCKS. 5.
KoonepaTneHoe cBsi3biBaHME Knucnopoaa remornobuHom. Kpusas okcureHaummn. AHann3 paBHOBECUS
cBA3blBaHMA kucnopoga. 6. Ceasb Mexay CTPYKTYpOW 1 MEXaHU3MOM (OYHKLIMOHUPOBAHNS
remornobuHa. 7. BnusiHne noHHol cunbl n pH Ha TepMocTabunbHOCTb ABOMHON Cnvpanu 1 Ha
nnaeneHne NonvHykneoTnnos. 8. NepBuyHas n BTopuyHas cTpykTypa benka. PacnpoctpaHeHHOCTb
BTOPWUYHbIX CTPYKTYP B BenKax, BNUSHUE SNEKTPOCTATUYECKUX CUM U TAPOGOOHBIX B3aMOLENCTBUI
Ha CTabunbHOCTb BTOPUYHOW CTPYKTYpbl MONUMnenTuaoB 1 6enkos. 9. TpeTnyHas cTpykTypa benka.
MNOTHOCTb YNakoBKM aMUHOKMCNIOTHBIX OCTATKOB B Monekynax 6enka. 10. duanyeckme npuHLMnbI
camoopraHunsauumn 6enkoBbix monekyn. 11. MonekynsipHble curHanbHble cuctembl. 12. Obwme
3aKOHOMepHOCTM peuenumm. 13. MoHoTponHble 1 MeTaboTponHble peuentopbl.14. CokpaTtuTenbHble
6enkn. brocpuanka asuxeHunin. 15. MukpoTpyboukm n MnkpodpunameHTol. CokpatutenbHole 6enku.
Ponb TybynuHa.

Tema 2. Tema 2. Buodmsuka oorobuonormyeckmnx npoueccos. MornoweHue ceeTa B
6uonornyeckux cucrtemax. MepBuyHble N HayanbHbie cTaguun cooTonpeBpaLL,eHun 6uoMoneKyi.
NroMmHecueHUUs B 6MoNorMyeckux cuctemax.

npe3eHTtauunsa , npuMepHblie BOMPOCHI:
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

1. OCHOBHble pOTOBNONOrMYECKNE NPOLECChI, SNEKTPOHHbIE NEPexoabl B BrioMonekynax npu
MornoweHnn ceeta n nroMmHecueHunn. 2. CnekTpbl NornoweHns buomonekyn, 0CobeHHOCTH
nornoweHust ceeta B GIONOrMY4eckmnx CUCTEMax: BNINSIHUE HEPABHOMEPHOIO pacrnpeaeneHms Monekyn
N cBETOpPAaCCESHNS, BNUSHME opueHTaumm monekyn. 3. duddepeHunanbHas n npon3soaHas
CNEeKTPOPOTOMETPMSI MHOTOKOMMOHEHTHbIX B1onornyecknx o6 bekToB: 0bnacTn NpUMeHeHNs
CnekTpooTOMETPMM B Bronorum n meouunHe. 4. NepeHoc saHeprum anekTPoHHOro Bo3byxneHms B
buonormyecknx cuctemax. 5. OCHOBHbIE XapakTEPUCTUKIN PoToNpeBpaLLEHN B1OMOneKyn,
pasnnyHbie BUAbl KBAHTOBbIX BbIXOO0B 0OTONPEBpalleHnin. 6. CnekTp NponyckaHusi CONHEeYHOro
N3y4eHNs KMCNopOoaoM U 030HOM atMocdepbl 3emnun. 7. IHakTuBmpytoulee oencTeme
Y®-n3nyyeHust Ha 6enkun. 8. XeMuntoMmHecueHuns B BMONornyeckmx cucteMax, OCHOBHbIE
XapakTepuUCTUKN XEMUTIOMUHECLIEHLUMN: NOTOK U3NTy4EHUS, KBAHTOBbIN BbIXO4, CMEKTP U3NydYeHus. 9.
Vcnonb3oBaHmne XeMUntOMMHECLIEHTHBIX METOO0B B buonorun n meanumHe. 10. MNurmeHTaums Koxm
non oencTemeM ynbTpadpuoneTosoro n suanmoro ceeta. 11. JledyebHoe pencTeue
YNbTPadOMONEeTOBOro U3Ny4eHNS Ha OPraHnU3M XMBOTHbIX U YenoBeka. 12. Jlazepbl Kak UHCTPYMEHT
MenunKo-bnonornyeckmx NccnenoBaHnii: nasepHas Xmpyprus, nasepHas tepanms,
dotoanHamuyeckas tepanms. 13. OCHOBHble MEXaHM3Mbl TEPaneBTUYECKOro AeNCTBNS Nas3epHOro
N3Ny4eHns: POTOCEHCNOMNN3NPOBAHHAS aKTUBaUMS KNEeToK, hoTopeakTneauns OepMeHTOB,
gooToguccoumnaLmsa KoMniekCcos MOHoOKCHaa a3oTa.

Tema 3. Tema 3. Buocbusmnka knetTkm, opraHoB n TkaHein. OCHOBHble pu3anyeckme
XapaKTepUCTUKM KNIeTKU U MeMOpaHHbIX CTPYK-Typ. MonekynsipHas opraHu3a-uus
MeM6paHHbIX CTPYKTYp. TpaHcnopT Bew,ecTsa. bBuodman-ueckme mexaHnambl reHepauum
MeMO6paHHbIX NoTeHuuanoB. buodusnka MexkneToyHbIx B3aumMonencTemn. Yenosek n
cpmanueckme nons okpyxaroLLero Mmpa. dNeKTpPo-NnpPoBOAHOCTb 6MONOrMYECKMX 0O BEKTOB.
AneKkTPOnpoBOAHOCTb TKAHEN U MeXaHN3Mbl O,eCTBUS INIEKTPOMarHMTHbIX pakTopoB Ha
opraHusm. AneKTpoMuo-rpadoms, ctaHgapTHasi n UHTerpuposaHHasa M.
AnekTpooKynorpamma. dnek-Tpokapauorpacdusi, o0cCHoBHble KOMMOHeHTbl AKI. bunonspHble
oTBeAeHUsl, 3aKOH DUHTXOBEHa, dneKTpuyeckasa oCb cepaua. AnekTpoaHuedanorpacpus,
paccnabneHue n puTMbl Mo3ra. Anbcpa-puTMbl B 3aTbIJIOYHON Adoe.

npe3eHTauuns , npMMepHblie BOMPOChHI:

1. OCHOBHblE (OM3NYECKNE XaPaAKTEPUCTMKUN KNETKN 1 MEMOPaHHBIX CTPYKTYp. 2. MembpaHa kak
YHMBEpPCabHbI KOMMOHEHT B1ONOrMYecKnx cuctem. 3. PrUsnKo-XMMmnYeckre CBOCTea MeEMOPaHHbIX
NMNUOoB, CBOMNCTBA POCHONUMULHBIX MOHOCNOEB; BNAHNE HA 3TN CBOMCTBA XWUPHOKUCNOTHOrO
cocTtaBa pochonmMnnaoB, XonectTeprHa, TemnepaTypbl, 6en1KoB, HEOPraHNYeCKMX NOHOB. 4.
XapakTtepuctka membpaHHbIx 6enkoB, 0COBEHHOCTN MONEKYNSIPHON opraHu3aunn membpaHx
SPUTPOLMUTOB M LMTONNA3MaTUYECKNX MeEMOpaH opyrunx kKnetok. 5. MaccuBHbIn TpaHCMOPT BELWECTB,
OCHOBHOE ypaBHeHue anekTpoanddysum (ypaBHeHne HepHcTa-lnaHka). 6. [NpocTtaa andpdysus,
TPaHCMNOPT BeLEeCTB Yepe3d MeMbpaHbl nyTem obneryeHHon andoapy3unn. 7. ConpsiXeHHble MOHHble
NOTOKWN Yepe3 MeMBOpaHbl BE3UKYNSPHbIX CTPYKTYP. 8. AKTMBHBbIA TPAHCMOPT BELWWECTB B XXUBOW
KneTke, ero aHepreTunka, posib NepeHoCYNKOB B MEXaHM3Me akTUBHOro TpaHcnopTta. 9. loHHas
npupoaa noTeHunanos Nokos N OencTens, paBHOBECHbIe noTeHumansl HepHeta-doHHaHa. 10.
Bbuodmnanyeckuin MexaHn3m reHepaunm noteHumana gencrens. 11. Ponb MOHOB Kanbuns B
reHepauuy noteHumana LencTensi B HEPBHOM BONIOKHE U HepBHOM kneTtke. 12. OcobeHHOoCTU
NpPOBEOEHNS HEPBHOMO UMMYNbCa B MUENN3NPOBAHHbIX HEPBHbIX BONOKHAX. 13. dnekTpuyeckue n
XUMUYECKMNE CMHANCHI, NOHHAS MPOHMLAEMOCTb CMHANTMYEeCKMX MeMbpaH 1 npmpona
CcvHanTn4yeckoro noteHumana. MoctcmHanTuyeckme MmembpaHbl, METOABI N3YYEHNS
XONMHOPELEeNTOpOB, MONEKynapHas opraHm3aums n MexaHnam genctensa xonnHoperenropa. 14.
EcTecTBeHHble NCTOYHMKN 3NEKTPOMArHUTHbIX U3Ny4EeHWI, B3aUMOOENCTBNE 31EKTPOMArHUTHbIX
N3ny4eHin C BeLEeCTBO

yCTHbIVI ornpoc , npuMepHble BOMNPOChHI:
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

1. CobCTBEHHbIE (PU3NYECKME NONSA OpraHn3Ma YenoBeka, Buabl OU3NYECKMX NONe YenoBeka, nx
NCTOYHUKN. 2. DNEKTPOMNPOBOAHOCTb TKAHEN N MEXaHM3Mbl AENCTBUS 9NEKTPOMArHUTHbIX (PakToOpoB
Ha opraHmaMm. 3. [MpoxoxaeHne NOCTOSIHHOrO M NEPEMEHHOr0 Toka Yepes3 bruonornyeckme TkanHu. 4.
3aBUCMOCTb 91EKTPOMPOBOAHOCTN, EMKOCTU N NBNEKTPUYECKON MPOHMLAEMOCTM OT YaCTOThbI
NepeMEHHOro Toka. 5. 9nekTporpammbl 1 NPOCTPAHCTBEHHOE pacnpeneneHne notTeHumana Kak
OCHOBHbIE XapakTepPUCTUKN BHELIHNX 3NEKTPUYECKUX NONEen TKaHel n opraHos. 6. Tokoeas npupoaa
BHELWHWX 3NEeKTPUYECKNX NONen TKaHel 1 OpraHoB, KNeTKN Kak TOKOBble 9NeKTPpU4ecKmne reHepaTopsi.
7. Hecneuundonyeckme agodoekTbl Npu SNeKTPOMarHUTHbIX BO3AENCTBUSAX, METOAbI
Hecneumgunyeckoro anekTponeyeHms. 8. MexaHn3mbl cneungnyeckoro BO34eNCTBUS SNEeKTPUYECKMX
(0akTOpOB, METOAbI CMELMdPUYECKOro anekTponeyeHns. 9. dusndeckne 0CHOBbI perucTpauunm
9neKkTpoKapanorpamMm npu pasnmyHbix oteeaeHnsx. 10. SneKTpnyeckunin BeKTop cepaua kak
ONNONbHbBIA MOMEHT 3KBMBANEHTHOrO 3N1EKTPUYECKOro ANMNONS MMoKapaa, anektTpmyeckas ocb
cepaua. 11. OnekTpokapanorpagus, OCHOBHble KOMMOHeHTbI OKI™, BunonspHble 0TBEAEHUS, 3aKOH
OiHTX0BEeHa, natonornyeckune tnnbl OKI. 12. SnekTpuyeckas akTMBHOCTb MbILLLL,
anekTpommorpadpus (OMIN) rnobanbHas n nokanbHas. 13. AnekTposHuedanorpadus, paccnabneHune
n puTMbl Mo3ra. 14. CnekTp MowHocTn O3l Obwas dopmyna ans oucnepcun O3l ; KOahPULNEHT
B3aVIMHOW NOMNapHON KOPPEensunm anekTpu4eckon akTMBHOCTN HENMPOHOB. 15. Anbdpa-puTMbl B
3aTblfIoYHOM Jone, natonornyeckas 9l .

Tema 4. Tema 4. Buocpunauka natonormyeckmnx cocTosiHUn. Ponb NoBpeXxaeHUs pa3InyHbIX
CTPYKTYp KNIeTKM B ee nartono-run. docconunasHoe noepex-aeHne membpaH. NepekncHoe
oKucneHne MeMbpaHHbIX NMMNuAoB. MexaHU3Mbl NOBpPeX-AeHUsI HYK/IeMHOBbIX KUCTIOT.
HapylieHune KneTouHow NoBepXHOCTU, CTPYKTYpPbI U PYHKLMIA MeM6paH Npu aacopouun
6enKoB ¥ U3MEHEeHUN COCTOSIHUS NIUMONPOTEUAOB. DNEKTPUYECKMI NPobon Kak MexaHM3M
HapyweHus 6apbepHon PyHKLMKM MeMOpaH B natonorun. OcMoTMyeckoe HapyLueHue
CTPYKTYpbl U PYHKLUW KNEeTOK.

npe3eHTauuns , npMMepHble BOMPOChHI:
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

1. B3anMoCBA3b NaToNormyeckmx U3MEHEHNM Ha YPOBHE KNEeTKM 1 opraHnama. 2. [lospexgatowme
areHTbl: Temnepartypa, BuanMoe, ynbTpadononetToBoe N NoOHMU3NpYoLlee N3ny4eHns, XunMmieckme
COoeOuHeHuns, N3MeHeHe MOHHOro cocTasa cpenbl, pH, ocMoTnyeckoe gasneHuve. 3. Ponb
HapywWweHNs NOHHOTO roMeocTasa, CUcTeM BMO3HEPreTUKN N cucTtem BMOCMHTE30B B PA3BUTUN
KNEeTOYHOW NaTonorum, NOPOYHbIA LUMKN B KNETOYHOW natonornn. 4. Ponb noBpexaeHns membpaH B
pasBUTUM KJIETOYHOW NaTONOrum, MOCNEeACTBUSA ONS KNEeTKU NoBpeXOeHnsa nnasmaTnyeckomn
MeMbpaHbl, MeMOpaH MUTOXOHOPWIA, TN30COM, SAepHO MembpaHbl. 5. OCHOBHbIE
PUINKO-XUMMYECKME NMPUYMHBI HApPYLIEHUS 6apbepHbIX CBOMCTB MEMOPAH: NEPEKUCHOE OKUCIEHNE
NMNUOOB, PEPMEHTATMBHOE pacllenneHne nunmaos n 6enkKoB, U3MEHeHVe 3apsaa u KoHdopmaumm
6enkoB, aacopbumsa NHOPOOHbIX 6ENKOB, OCMOTUYECKOE pacTsxXeHne MembpaH. 6. Ponb aktuBauum
gooccphonmnas B NOBPEXAEHUN KNETOK NPpU TKaHeBOW rMNokcuu, TpaHcopmaums pnusnyeckon
CTPYKTYpPbl 1 NPOHMLAEMOCT MeMBpaH B pe3ynbTarte AeicTens dpocdonunas. 7. NepekncHoe
OKUCNEHNE NNMMLO0B Kak oyHOAMEHTaNbHbIA MEXaHW3M MeMbpaHHo natonorum. 8. Metoabl
N3y4eHNs NePEKNCHOro OKUCNEHUS NUMULOB: aHann3 NoTPebneHns KUCNopoaa v HaKonaeHms
pasnnYHbIX NPOOYKTOB MEPEKUCHOIO OKMUCNEHNS, U3MEPEHNe XeMunioMnHecLeHumn. 9. NepekncHoe
OKUCNEeHne NMNMaoB nog aencrtenem Y@ obnyyeHns, peakumm obpbiBa Lenei; ponb MOHOB Xenesa u
NUNUOHBIX aHTUOKCUAAHTOB B 3TOM npouecce. 10. MeHepauuns cBoOO4HbIX paankanos B LiEnsx
nepeHoca aNeKkTPoHa, PoJib MOHOB Xenesa B reHepauunmn ceoboaHbIX paankanos. 11.
CynepokCuaHbliA 1 TMOPOKCUNbHbIA paaukanbl, METOAbl X 0OHAPYXEHWUS, CUHTNIETHBIA KNCNOPOL U
ero OencTBMe Ha KNeToYHble CTPYKTYpbl. 12. Kputepwuia, onpeaenstowmin ponb NepekncHoro
OKWNCNEeHUs B pa3BUTUM JAHHOrO TMNa NaTofiorMyeckoro npolecca: yBenmyeHne ypoBHA NpoaykTos
NepeKmnCcHOro OKUCNeHns; N3MeHeHne YPoBHSA TUONOB, XeMUTIOMUHECLIEHLUNW, aHTUOKCUOAHTOB;
BANSHME aHTUOKCUOAHTOB Ha pa3BuTUE natonormyeckoro npouecca. 13. OCHOBHbIE TUMbI
naTonorn4yeckmx NpoLeccoB, CBA3aHHbIE C MEPEKNUCHBIM OKUCNEHVEM NNNNLO0B: aBUTAMUHO3bI,
HeLOoCTaToK cefeHa B nuile, MHTOKCMKauumn, 0encTBme NMOHN3NpPYoLWen paguaunmn, oencTene
Y®nyyeir, BocnaneHue, katapakta u gpyrue rnasHole 6one3Hun, 60ne3Hn MMMyHHON CUCTEMBI,
atepocknepos. 14. IameHeHne Pu3nKo-XMMN4eCKnx CBOMCTB XPOMOCOMHOrO annapara npu
JEeNCcTBUM Ha KNeTKy dom3nyeckmnx dpakTopoB: MOHN3MPYIOWEro U CBETOBOMO U3My4YeHus, YnbTpasBsyka.
15. SlBneHne anekTpuyeckoro npobos MembpaH. 16. MNpUynHbI HApyLWeHNSt OCMOTUYECKOT0O
paBHOBECUSA MeXAy KNEeTKOW U cpefoit, Mexay KNeTkon 1 KNneTo4yHbIMW opraHennamu, BblktoyeHune
KNeTO4YHbIX "HAacoCOB", CABUI B MOHHOM NpoHMLaeMocT membpaH. 17. lNocnencTens HapylweHus
OCMOTUYECKOrO PaBHOBECUS: UBMEHEHNE 00 beMa KNETKN N MBMEHEHWE NMPOHULAEMOCTM TKAHEBbIX
6apbepoB, N3MeHeHe obbema 1 HapyweHne PyHKLUNIA MUTOXOHAPWIA.

Ntoroeas chopma KoHTpons
3ay4eT (B 7 cemecTpe)
Utoroeasa cpopma KOHTpoOns
9K3aMeH (B 8 cemecTpe)

MpuMepHbIE BONPOCHI K MTOrOBOV (DOPME KOHTPONS
Bonpochl k 3a4eTy
MpenmeT 1 3anayn 6Mocon3nKu.

OcHoBHble TpeboBaHus, NpeabsBnsieMble K 6oN3NYeCKMM METOAAM: HEOOXOAMMOCTb COBNAEHNS
YCNOBUS LIETOCTHOCTM UCCNeayemMol CUCTeMbl: TpeboBaHME BLICOKOM pa3peluatoleit cnocobHocTu.

OCHOBHbIE MOHSTUSI TEOPUM CBA3N 1 TEOPUM MHGOPMALIMK, XapakTepHble CBOMCTBA CUrHASIOB U
coobuweHunin.

BbluncneHne nHdpopMaumm, eanHULbI USMEPEHMS HpopMauun, nepeaada uHgopmaumm.

KoaunposaHve HacnencteeHHoW MHdpopmaumu. MNMepenada v nepepaboTtka MHOpPMaLMK B HEPBHbIX
LieHTpax.

PerynmpOBaHme Ha ypoBHE LUEe/I0OCTHOro opraHn3ma, nogaoep>xaHme romeocrtasa. anIMepr
BNONOrM4YEeCcKnX CUCTEM perynmposaHus.

Twvnbl TEPMOAMHAMUYECKMX CUCTEM: 3aKPbITbIE (M30NMPOBAHHBIE 1 3aMKHYTbIE) U OTKPbITHIE CUCTEMBI.
PaBHOBECHbIE 1 HEPABHOBECHbBIE COCTOSHUS.

anMeHeHI/Ie nepBoro 3akKkoHa TepMoaAnHaAMNKN K 6uonorm4yecknM cncTemam.
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

MexaHn3Mbl TennonpoaykLummn opraHnama. MexaHnambl TeNnoBbIX NOTEPb opraHnama. iccnenosaHve
9HepreTNYeckoro obMeHa opraHusma.

Btopoit 3akoH TepMoamHaMukn. OcobeHHOCTM NPUNOXEHUS BTOPOrO 3aKOHa TEPMOANHAMUKM K
OMONOrMYeckNM cUCTeMam.

TepMoanHaMmyeckoe paBHOBECKE W CTALMOHAPHOE COCTOSIHME, MX CXOLCTBO U Pasfinyus.
Obwas xapakTepucTuka peakumin B BUONornyeckmux CUcTemax.

KuHeTnyeckme monenm npocTerwmx TMNoB peakuunin. KnHetnyeckmne CBOMNCTBa 9NEMEHTAPHbIX
HeobpaTuUMbIX 1 06paTUMbIX PeaKLUA.

BnusiHme Temnepatypbl Ha CKOPOCTb peakuny B GBUONOrMYecknx cuctemMax. SHeprust akTmeaumm n
aKTMBMPOBAHHbIA KOMMNEKC.

BnusaHue TeMmnepartypbl Ha COOTHOWEHNE MeX Oy CKOPOCTAMU OTAEJIbHbIX CTaguin CNOXHbIX
npoueccos.

Onpenenstowme peakumm CNoxXHoro npowecca B 6uonornyeckor cucteme. BoisisneHve
NMMUTUPYIOWErO 3BEHa.

KnHeTunka npocTtenwmnx goepMeHTaTnBHbIX peakunii. @epMeHT-cybCcTpaTHbI KoMnnekc. Y paBHeEHUe
Mwuxasnuca-MeHTeH.

KoHdhopmMaumoHHas noTeHumnanbHas aHeprusi 6enkoBbix Makpomonekyn. KoHgopMaLMOHHbIR aHanms.
Yrnbl BpalweHns 0CToBa HyKNENHOBOW KUCNOTbI M CTEPUYECKMNE OFPaHNYEHUS.

Cunbl, cTabunuanpytowme ynopsiioveHHble KoHdopMauun. Tunbl cnapuBaHns OCHOBaHWi B
KpucTannax n B pacTBope.

BHyTpU- 1 MEXMONEKYNsipHbIe CUbl 1 B3aMOOENCTBMS OBMOMaKpPOMONEKY: KyNIOHOBCKOE
B3aMMOOenCTBne, MOHAUMNOMNbHbIE B3aMMOOENCTBNSA, BaHOepBaanbCOBbl CUMbl, BOOOPOLHbIE CUbI,
cTepuyeckme Cunbl (Cunbl gedoopMaunmy 1 HanpsaXeHus BaNeHTHbIX CBSA3EWN U YrioB, CUMbI
3aTOPMOXEHHOCTU BpalleHns NenTUOHbIX Fpynn BOKPYr NPocTbiX cBsidei. MmapodobHoe
B3ammoaencrTeue.

I'IepBquHaﬂ CTPYKTYpa 6enka. VMloHM3aumnoHHoe paBHOBeCKE B 6em<ax, NONAPHOCTb 6enkoBbIX
AMNHOKMUCNOTHbIX OCTATKOB.

BropunyHas ctpykTypa 6enka. PacnpoctpaHeHHOCTb BTOPUYHBIX CTPYKTYP B Benkax, BnnsiHne
3NEKTPOCTATUYECKNX CUN U TNAPOGOOHBIX B3aMMOAENCTBUIA HA CTaBUNBHOCTb BTOPUYHOW CTPYKTYpPbI
nonMnenTuooB 1 6enkos.

TpetnuHas cTpykTypa benka. TepmoanmHammyeckas MOLENb CTPYKTYPHOR opraHm3aunm 6enkos.
MakpomonekynspHas opraHusaums rnobynspHbix 6enkos. MNOTHOCTb yNakoBKM aMUHOKUCNOTHbIX
0CTaTKOB B MOnekynax benka.

JnHaMMYHOCTb TPETUYHOM CTPYKTYpPbl. AHaNM3 1 npenckasaHne BTOPUYHOM N TPETUYHOW CTPYKTYPbI
6enka no NepBrUYHON.

dun3nyeckme NPUHLMMNLI caMoopraHmaaumm 6enkoBbix Monekyn. YeTsepTuyHas cTpykTypa. AHanu3
yucna cybbeanHmy 1 Mx B3aMMHOro pacnonoxeHus. CtabunbHOCTb YETBEPTUYHOMN CTPYKTYpbI
6enkos.

CTpykTypa xpoMaTmHa.

OcHoBHbIe TUNbl KonebaHns aToMOB B MOfekynax. XapakTepucTmyeckue 4acToTbl KonebaHns atoMoB
nentuaHoi rpynnel 6enkoB. NHppakpacHasa cnektpockonus (MKC) nonnnentnaos 1 6enkos.
AHanuna cnekTtpoB nornowexns 6enkos B UK onanasoHe. VIK-onxponam. AHann3 BTOPUYHOW
CTPyKTYypbl 6enka metonom UK cnektpockonumu.

AHanns cTpyKTypbl 1 OYHKLIMN NONMNENTMAOB 1 6ENKOB C MOMOLLBIO METOAA RNTYOPECLIEHTHbIX
30HL0B. [MpuHuun metoga. OCHOBHbIE TUMbl PYOPECLEHTHbBIX 30HO0B.

Pe3oHaHCHbIe MeTObI NCCNEenOBaHUS CTPYKTYPbI 1 OyHKUUM nonvnentunaos n 6enkos: AMP, OI1P.
SlOepHbIl MarHUTHbINA pe3oHaHc (IMP) BbICOKOro paspeleHns nonunentuaos 6enkos. MNapameTpsl
cnekTpoB AMP: MHTEHCMBHOCTb, NONYLWNPUHA, XUMUYECKWNIA COBWT.

MeTon anekTpPOHHOro napamMarHMTHoOro peaoHaHca (9lNP). duanyeckne ocHosbl MeToaa. MapameTpebl
cnekTpoB IINP: MHTEHCMBHOCTb, NonywuprHa. CBEPXTOHKOE B3aUMOLENCTBUE.

CokpatutenbHble 6enkn. buoguanka aerxeHunin. Ponb TybynnHa. XryTukn n pecHuUYKM.
HeMblweyHasi goopMa NoABUXHOCTM KNETOK.
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OcHoBHble poTobuonormyeckune npoueccobl. Ctaamm oTobnonormMyecknx NPoLEeccos.
doTobuonormyeckmne siBNEHUS, MCNonb3yemMble B (HOTOMEANLMHE.

SHGKTpOHHbIe nepexonbl B 6|/|0M0ne|<ynax npw nornoweHunn ceeta n NtoMMHeECUEeHUNN.
KonnyectBeHHble NokasaTenu nornoweHns ceeta.

,D,quacpepeHuVlaanaﬂ 1 Npon3BogHas CnekTpogoToMeTpma MHOTOKOMMNOHEHTHbIX 61ONorMYeckmnx
ob6bekToB. ObnacTtu NPUMEHEHUS CNeKTPoPOTOMETPUM B 6uonorun n MeanumHe.

3aBMCUMOCTb NOTOKA M MHTEHCMBHOCTM (DOTONOMUHECLEHUNN OT KOHUEHTpauuun. KBaHTOBbIV BbIXO4
poTonomMrHecueHUMN.

XapakTepuCTUKN COTHEYHOTO YNbTPadgoMONETOBOMO N3yYeHMs 3a npeaenamMm aToMocqepbl 1 Ha
nosepxHocTn 3emnun. CrnekTp NponyckaHNsa COMHEYHOr0 N3ny4eHNs KNCAOPOLOM N 030HOM
aTMocdoepbl 3emnu.

NameHeHne ynbTpadroneToBoro Nany4eHns B peaybrate NCTOLWEHNS 030HOBOMO CNosi 3eMN.

Bonpochbl kK 3k3amMeHy

OCHOBHblE (hU3MYECKME XapPaKTEPUCTUKM KNETKM U MeMBPaHHbIX CTPyKTyp. MembpaHa kak
YHVBEpCabHbI KOMMOHEHT BMONOrMYECKNX CUCTEM.

MoaenbHble BUCNoHbIE NMMMAHBIE MEMOPAHbI: TMMNOCOMbI U MIOCKME BUMONEKYNSIPHbIE NUNNOHbIE
MembpaHb! (BJTIM).

XapaKTepI/ICTI/IKa MeM6paHHbIX 6eﬂKOB, 0COBEHHOCTHU MOﬂeKyﬂHpHOIZ opraHm3aunu MeM6paH
3pUTpoUunTOB N LUMTOoMIaaMaTn4eCckKknx MeM6paH OPYrmnx KneTok.

[MaccuBHbIM TpaHcnopT BewecTs. dudpdoysuns, ocmoc un connbtpaums. MNpoctas ougodysuns.
OcHoBHOE ypaBHeHMe anekTpoanddysunn (ypasHeHne HepHceta-lNnaHka).

ﬂepeHochKM BewecCcTB N NOHOB. TpchnopT caxapoB N aMUHOKMNCOT 4Yepe3 MeM6paHbI C yHactmem
nepeHoCc4YnKoB.

OcMoTrYeckme NpoLecchl B XuBbiX cuctemax. Gunbtpaums. Mprmepbl ornbTPaLMOHHbIX NPOLECCOB
B Buonormnyeckux obbekTax.

AKTVBHbBIA TPAHCMOPT BELWECTB B XMBOW KNIeTKe, ero aHepretuka. Posib NnepeHocYkoB B MEXaHN3Me
aKTMBHOro TpaHcnopTa.

Mpumepbl akTnBHoro TpaHcnopTta (Na+- K+ - Hacoc, Ca - Hacoc, | - Hacoc, BogopoaHas nomna).
Ponb K+, Na+ aktnsupyemoinn ATdasbl B aKkTMBHOM TPaHCNOPTE HEOPraHNYeCKMX NOHOB.
MonekynsipHblit MexaHn3am pabotbl K+, Ca+ ATdasbl.

CTaLl,I/IOHaprIe NoTEHUManbl B XMBOW KNeTKe: NOTEHUMANbl NOKOS 1 NOTeHUnanbl oenctems. Metoabl
N3MepPEeHn4 6VIOI'IOTeHLI,VIaﬂOB.

VoHHasa npupoaa noteHumnanoB nokos 1 genctens. PaBHoBecHble noTeHumansl HepHceta- [loHHaHa.
Buodmanyecknin MexaHM3M reHepaumm noteHumana oencTeus.

AnekTpuyeckme n xmmmyeckme cmHancol. loHHas NpoHNLaeMocTb CUHANTUYECKNX MeMbpaH 1
npupona CMHanTU4Yeckoro notTeHumana.

MpoBoanMmMocTb MeMbpaH Ansi NOCTOSIHHOro Toka. EMkocTe MeMbpaH 1 umMnenaHc. Metoabl U3yYeHus
nMnegaHca.

AnekTprYeckne xapakTepucTkm GMonorndeckmx TkaHen n cnocobbl nx namepeHust. MpoxoxaeHne
MOCTOSIHHOMO M NMEPEMEHHOr0 Toka Yepes3 B1oNorMyeckmne TKaHw.

ViMnepaHc: ero aktmeHas (oMmyeckas) u peakTnBHas (EMKOCTHas) cocTasnsowme. 3aBUCMMOCTb
9NEeKTPONPOBOAHOCTU, EMKOCTU N AN3NEKTPUYECKON MPOHMLAEMOCTM OT YaCTOTbl MEPEMEHHOr0 TOKa.

lMocTcuHanTuyeckne MeMﬁpaHbI. MeTtonbl N3y4eHns XOJIMHOPEeLENTOPOB. MOﬂeKyﬂﬂpHaﬂ
opraHmn3aunsa n MexaHn3m nencrens XOonnHopeuenTopa.

MOﬂeKyﬂﬂprle CuUrHalnbHble CUCTEMDbI. MeJJ,VIaTOpr N MOLYNATOPbI.

O6wme 3akoHOMepHOCTM peuenunn. MoHoTponHble peuentopbl. CuHanTuyeckme MemopaHbl.
KuHeTuka B3anmoneincTans BewecTs ¢ peuentopamu. OueHka oTBeTa KNeTku npu 4eicTeum
Menmaropa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MeTtaboTponHble peLenTopbl. PeuentopHble MeMbpaHbl, cogepXxatime ageHmnaTumknasy:
B6rocunanyeckme acnekTbl X YHKLMOHMPOBAHMSI.

NHaktusnpytowee neinctene YP-nanyveHms Ha 6enku. KnHetmka ooTonHakTneauum 6enkos.

CeoboaHble pagunkanbl N NX ceowcTBa. Ponb cBOH60OAHbIX panonkanoB B reHepauunnm
buoxeMuntoMmnHecueHunn. brnoxemmnioMmHecUeHL M npun nepekncHoOM okncneHnn nmnmnaoos, ee
KOIn4eCTBEHHblE 3aKOHOMEPHOCTW, POJib NMEPEKNCHbIX cBOOOOHbIX pannkanos.

[MurMeHTaLmMsa KOXn No4 OeNCTBMEM YNbTparoneToBoro u BuanMoro ceeta. CnekTpbl AenCTBus
NPAMOA U HEMPSAMOW NMUTMEHTaLMN KOXMW.

MonekynsipHblii MexaHn3m 06pa3oBaHUst MENAHUHA NPW HENPSMOA NUrMeHTaumu. JledyebHoe
LEeCcTBUE YNbTPAMONETOBOrO U3NYYEHNS HA OPraHN3M XMUBOTHbBIX U YenoBeka. AHTUPAXUTUYECKUIA
3gohekT Npwr 065yHEHNN KOXN YNbTPahnoNETOBLIM N3NTyHEHUEM.

MpumeHeHWe na3epoB B MeauumHe. JlasepHas Xupyprus, nasepHas tepanus, potoanHammyeckas
Tepanus.

OCHOBHble MEXaHN3MbI TepaneBTn4eckoro nencTens Nna3epHOro N3ny4yeHun4:
CpOTOCGHCI/I6VIﬂI/I3I/IpOBaHHaFI aKTuBauus KneTok, potopeakTmBaums qoepMeHToB, gootoamccoumaums
KOMMnekcoB MOHOKCKOA a30Ta.

EcTecTBeHHblE UCTOYHMKWN SNEKTPOMArHUTHbIX U3NYyYEHWNA, B3AaUMOLENCTBUE SNEKTPOMArHUTHbIX
N3Ny4eHWiA C BELWECTBOM.

CobcTBEHHbIE donsnyeckmne nonsa opraHnama yenoseka, Buabl Puanyeckunx nonemn 4yenoseka, ux
MCTOYHUKMN.

Hecneundonyeckune adpdekTbl NP aNeKTPOMarHUTHbIX BO3OENCTBUSX, METOObl HECNEeLUUYecKoro
anexkTponeyeHuns. MexaHnambl creUnpun4eckoro BO34eNCTBNS 3NEKTPUYECKUX DAKTOPOB, METOObI
cneumngon4eckoro anekTponevyeHuns.

IneKTprnyeckoe rnone cepgua, permcTpupyemoe Ha noBepxHOCTN Tena; ANMOJbHbIA XapakTep 3T0ro
nons. dnekTpokapamorpagms, OCHOBHbIe KOMMOHEHTbI IKI .

OnekTpmyeckas akTMBHOCTb MbilwL, anekTpomumorpadcous (SMIN). OnpeneneHne CKopocTn
pacrnpocTpaHeHust BO36yXaeHWs, aneKTpoMmnorpagoust, ctaHgapTHas U UHTerpuposaHHas M.

AnekTpo3aHuedanorpadus, paccnabneHme n putMbl Mosra. CnekTp MowHoct O3, Anbdha-prTMbl B
3aTtbino4yHOM pone, natonormnyeckas 99l .

B3anMmMocBa3b NaTonorMyeckux M3MEHeHUn Ha ypoBHe KNeTkun 1 opraHuama. Noepexaatowme areHTo:
Temnepatypa, BUANMOoe, yNbTpacproneToBoe U NOHN3NPYIOWEE U3NYHEHUS, XUMUYECKNE COeANHEHNS,
N3MEHEHNEe NOHHOro cocTasa cpenbl, pH, oCMOTMYECKOe LaBneHue.

Ponb HapylweHns NOHHOrO roMeocTasa, CUCTeEM BMO3HEPTETUKM N CUCTEM BMOCMHTE30B B Pa3BUTMM
KNETOYHOWM NaTonornm, NOPOYHbIV LUKN B KNETOYHOM naTtonorun. Ponb noBpexaeHns MembpaH B
PasBUTUM KNETOYHOM NATONOrMK, NOCNEACTBUS ANS KNETKN NOBPEXAEHNS NNa3mMaTnyeckoi
MeMbpaHbl, MeMOpaH MUTOXOHLPWIA, MN30COM, SOEPHON MEMOPAHDI.

OCHOBHbIE (PU3MKO-XUMUYECKME MPUYMHBI HApYLWeHNs 6apbepHbIX CBONCTB MEMOpaH: NePEKNCHOe
OKMCNEeHMe NMNAoB, OepMeHTATNBHOE pacliennieHne nunnaos n 6enkos, U3MeHeHWe 3apsiaa u
KoHgoopmauum 6enkos, ancopbuns MHOPOLHbIX 6ENKOB, OCMOTUYECKOE PaCTAXeHNe MeMbpaH.

Ponb aktnBaumm cpocgonunas B NOBPEXAEHMM KNETOK NPU TKAHEBOM MMNOKCUX, TpaHcdopmauuns
JoM3NYECKOI CTPYKTYpPbl U MPOHULLAEMOCTM MeMbpaH B pe3dynbTaTe Oeinctems docconmnas.

MNepekncHoe OKNCNeHne NMNUAO0B Kak oyHOaMeHTaNbHbIA MEXaHN3M MeEMOPaHHOM NaTonoruun.
MeToAabl N3y4eHNst NEPEKNCHOMO OKUCNEHMS NMNUAOB: aHanM3 noTpebneHns kmcnopoaa u
HaKoMNeHnsa pasnyHbIX NPOOYKTOB NEePEKMCHOro OKUCNEHNS, N3MepeHne XeMUNIOMUHECLIEHLINN.

"eHepauns cBOOOLHbBIX PaAMKanoB B LEENSX NepeHOca 3NeKTpoHa, POib MOHOB Xenesa B reHepaumm
cB0OOOAHbIX paamkanoB. CynepoKCUAHbIA 1 TMAPOKCUbHBIA paaukanbl, METOLbI X 0OHapPYXeHns,
CVIHIIETHBIA KNCNOPOA, U ero AeNCTBUE Ha KNIETOYHbIE CTPYKTYPbI.

I3mMeHeHre oM3MKO-XMMNYECKNX CBONCTB XPOMOCOMHOrO annapara npu AercTBUn Ha KNeTky
hr3MYECKMX (PAKTOPOB: NOHNIUPYIOLLErO 11 CBETOBOIO U3My4EHUS, ybTpasByka.

$IBneHne anekTpmyeckoro npobos MembpaH. CHMXeEHNe 3NeKTPUYECKOA NPOYHOCTN MembpaH
(noTeHumana npobos) Npy NEPEKNMCHOM OKUCNIEHUN NUNWLOB, AEACTBUN dhocconmnnas,
OCMOTMYECKOM pacTsXeHnn MembpaH, ancopbumm 6enkos.
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[MpuYnHbI HapywWeHNs OCMOTUYECKOro PAaBHOBECUS MEX Y KNETKON U CPenon, MexXay KNeTkom u
KNeTOYHbIMU OpraHennamm, BblKto4YeHne KNeTo4YHbIX "HacoCcoB", CABUMM B MOHHOW MNPOHNLAEMOCTH
MeMbpaH.

7.1. OcHoBHas nuTeparypa:

dusnka n bruodmarka [SnNekTPoHHbI pecypc]: y4ebHuk / B. ®. AHToHoB, E. K. Kosnoea, A. M.
YepHbiw. - 2-e naa., ucnp. n gon. - M.: FrOOTAP-Meawna, 2015. - Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785970435267.html

dusnka n bruodmarka. PykoBoacTBO K NPaKTUYECKMM 3aHSATUSIM [DNeKTPOHHbIA pecypc] : y4ebHoe
nocobve / AHToHOB B.®d., YepHbiw A.M., Koanoea E.K., Kopxyes A.B. - M. : TOOTAP-Megnna, 2013.
- Pexxnum poctyna: http://www.studmedlib.ru/book/ISBN9785970426777.html

MeauumHckas n bruonornydeckas domamnka [DneKTpoHHbIA pecypc): yuebHuk / Pemnzos A.H. - 4-e
n3a., ucnp. v nepepad. - M. : FTOOTAP-Meaua, 2013. - Pexum poctyna:
http://www.studmedlib.ru/book/ISBN9785970424841.html

7.2. lononHutenbHasa nuteparypa:

1. OnpenbmaH E.[1., duauka ¢ anemeHTamm 6mopmankn [OnekTpoHHbI pecypc] : y4ebHuk / E. .
onpenbmaH - M. : TOOTAP-Meaua, 2013. - 512 c. - Pexwum poctyna:
http://www.studmedlib.ru/book/ISBN9785970425244 .html

2. AHTOHOB B.®., ®usnka n buogounaunka [SnekTpoHHbIA pecypc : y4ebHuk / B. ®d. AHToHOB, E. K.
Kosnoea, A. M. YepHbiw. - 2-e naa., ucnp. n gon. - M. : FOOTAP-Meana, 2013. - 472 c. - Pexum
noctyna: http://www.studmedlib.ru/book/ISBN9785970424018.html

3. KamkuH A.l"., Atnac no comaumonoruun. B oByx Tomax. Tom 1 [OnekTpoHHbI pecypc] : yuebHoe
nocobve / KamknH A.l"., Kucenesa N.C. - M. : TOOTAP-Megaua, 2013. - 408 c.- Pexum gocTtyna:
http://www.studmedlib.ru/book/ISBN9785970424186.html

4. KamknH A.l"., ATnac no gomauonormu. B oByx Tomax. Tom 2 [9neKTpOHHbIA pecypc): yuebHoe
nocobve / KamknH A.T"., Kucenesa W.C. - M. : TOOTAP-Megaua, 2013. - 448 c. - Pexum poctyna:
http://www.studmedlib.ru/book/ISBN9785970424193.html

7.3. UHTepHeT-pecypcChbl:

google - www.google.com

Wiki -
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%|
Buodpmanka 3peHns - http://www.all-fizika.com/article/index.php?id_article=1982

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

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

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHue ancumnauHbl "MeonumHckas buoguaunka" npennonaraet MCNONb30BaHME CNeayroLero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaBenaTb BCE CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKLUK, NPaKTUYECcKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6ubnMnoTeyHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpefoCTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOR 1 y4ebHOM
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cebs nybnmkaumm BeoyLmx pOCCUNRCKNX
N30atenbCTB ryMaHUTAPHOM NuTepaTypbl, 30aHMS HA aHIMIMIACKOM A3blke BeOyLNX aMepUKaHCKUX n
€BPOMNENCKMX N30aTeNnbCTB, a TakXe peakme 1 ManoTupaxHbie U3NaHNS POCCUNCKNX PEMMOHANbHBIX
By30B. 9bC "BubnmnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHBIA [OCTYN K HEOOX0AMMbIM ANst
obpazoBaTe/ibHOro nNpoLecca M3naHsaM ¢ UCNONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenoCcTaBeH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyoapCTBEHHbIX OpPraHoB, NpenogasaTenen Beywmx By30B CTPaHbl, BbICOKOKBANMNAIULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn CPOPMNPOBaH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacdpuun, asTopedpepartbl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3naHns u usgaHus,
BbiMyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEeYHO cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYaET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTeNbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
NepuoanyecKnx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3gaHnam no MakCManbHOMY KONMMYECTBY NPOOUIbHbBIX HanpasneHui ¢
cobntoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HANMYun B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe "KoHcynbTaHT cTyaeHTa" , HOCTYN K KOTOPOI NpeaocTasneH
cTyaeHTaM. DnekTpoHHas bubnmnoTteyHas cuctema "KoHcynbTaHT cTyaeHTa" npeaoctasnset
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHOI y4ebHOI NMTepaTtype no OCHOBHbIM AMCLMMANHAM,
N3y4yaeMblM B MEAULIMHCKMX By3ax (NPeLCTaBfeHbl M30aHMs Kak YUCTO MeAULIMHCKOro Npodomns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsieT By3y Hanbonee nosHble
KOMMeKTbl HEOBX0AMMO NNTEpPaTypbl B COOTBETCTBUN C TPEOOBAHMSIMU rOCYAAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

PernctpaumnoHHbii Homep 849491018 SAEKTPOHHBH
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Mporpamma aucumnnuHbl "MeguumnHekas 6uodomnarka”; 30.05.03 MeoununHckas knbepHeTuka; Beywmii HayyHblid COTPYLHUK, O.H.
(mpodpeccop) ManHyTomHoB X.J1. , noueHT, K.H. (noueHT) Epemees A.M. , noueHT, K.H. (oueHT) fkoenes A.B.

MynbTumMe oninHas ayautopus, BMeCcTUMocTblo 20 Yyenosek. MynbTuMeaniiHas ayantopus COCTOUT 13
NHTErpUPOBaHHbIX UHXEHEPHbIX CUCTEM C €IMHOM CUCTEMOW ynpasBneHns, OCHaleHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Cre i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audi, HDMI. MiHTepakTuBHas TpnbyHa npenonaBaTens SBnseTcs Kio4YeBbIM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEeYHO cucteme MapgatenncTea 'JlaHb' , LOCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. 9bC MN3patenbcTtia 'JlaHb' BKoYaeT B ceb5 9NeKTPOHHbIE BEPCUM KHUM n3aaTenbCcTea
'IlaHb' 1 opyrux BeOywwmx N3naTenbcTs y4ebHOM nMTepaTyphbl, a TakXe 3NeKTPOHHbIE BEPCUM
NepruoanyecknxX n3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa 'laHb' obecneymBaeT AOCTYN K HAYy4YHOW, y4eBHOI nuTepaTtype 1 Hay4YHbIM
NepruoanyYeCcKUM N30aHNSM N0 MaKCUManbHOMY KONUMYECTBY NPOOUIbHBIX HAMPaBNEHWUA C
cobntoaeHneM BCeEX aBTOPCKUX M CMEXHbIX NPaB.

Y4yebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HANMYUN B
3NEKTPOHHO-6MbNMoTEYHOI crucTeMe 'KOHCynbTaHT CTyAeHTa' , 4OCTYN K KOTOPOW NpenocTaBneH
cTyAeHTaM. OnekTpoHHas bubnmnoTteyHas cuctema 'KoHcynbTaHT CTyaeHTa' npenoctaensieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHOI y4ebHOI nMTepaTtype no OCHOBHbIM AMCLMMINHAM,
N3y4yaeMblM B MEAULIMHCKMX By3ax (NpeLcTaBNeHbl M30aHMs Kak YUCTO MeAULIMHCKOrO Npodomns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsieT By3y Hanbonee nosHble
KOMMeKTbl HeOOX0AMMO NNTEpPaTypbl B COOTBETCTBUUN C TPEBOBAHMSIMU rOCYAAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

AyounTtopus ¢ MynbTUMEONANPOEKTOPOM 1 3KPAHOM, HOYTOYK, NnakaTbl, a Takxxe ayautopust ons
NpakTUKyMoB ¢ 06opyaoBaHneM, HEOOXOANMbIM AN NPOBEAEHNS NPaKTUYeCcKux 3aHaTuii. Vimeetcs
LOCTyn B 6MBMMOTEKy B YMTalbHbIA 3an 1 BO3MOXHOCTb NONYyYeHNs nuTepaTypbl Ha aboHEMEHT (ans
CaMoCTOSATENbHON PaboThl); 4OCTYN K ceTn VIHTepHET (BO BPEMSI CaMOCTOSITENBHOW MNOATOTOBKN).

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHussMm ®rOC BIMO u yyebHbIM NnaHoM no
cneunanbHocTn: 30.05.03 "MeonumHckas knbepHeTuka" n cneumannsaumm He NPenyCcMOTPEHO .
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