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Mporpamma ancumnnuHbl "Bruodmasnka”; 33.05.01 dapmaums; noueHT, K.H. (noueHT) Epemees A.M.

Mporpammy ancumnnnHbl padpaboTan(a)(n) ooueHT, K.H. (aoueHT) Epemees A.M. kadenpa
oM3MONornmM Yenoseka n XnBOTHbIX LIeHTp Gronornm n negarormyeckoro obpasosaHums ,
Alexandr.Eremeev@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

opMMpoBaHMe NPEeACcTaBNeHN 0 TEOPETUYECKNX OCHOBAX 1 OCHOBHbIX METO4AX MONEKYNSIPHON
6ron3nkn, 0 Brodonanke MeMbpaHHbIX NPOLECCOB, CTPYKTYPE 1 GPYHKLIMOHMPOBAHU
6ronornyecknx MembpaH, OCHOBHbIX MeTofax NCCNenoBaHNs MeMBpPaHHbIX NPOLECCOB, O
TEOPETUYECKMX OCHOBAX M OCHOBHbIX MeTo4ax N3y4yeHns dooTobronormieckmx npoLeccos,
NPUMEHEHNE NOMYYEeHHbIX 3HaHWUI N HaBbIKOB B PELIEHMN NPOPECCUOHANbHBIX 3a4au.

2. MecTO AMCUMUNNMHBI B CTPYKTYpe OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[aHHas yuebHas aucumnnnHa BkntodeHa B pasaen "b1.6.14 OucumnnmHbel (Mogynn)" OCHOBHOM
obpasoBaTtefbHol Nporpammbl 33.05.01 dapmauust n oTHocuTCs K 6a30BOWA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 1 Kypce, 2 ceMecTp.

MpodpeccroHanbHbIin Lumkn,6a3oBas 4actb 514. OucumnnmHa nay4aetcsi BO BTOPOM CEMECTPE

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

B pe3ynbTaTte OCBOEHUSA OUCLUNINHBI OOPMUPYIOTCA cneaytowme KoMneTeHUunm:

PacwmcpoBka
LLincpp komnereHumu npuobpeTaeMon KOMNeTEHLUN

OK-1
(0blWeKynbTypHbIe CNocOBHOCTBIO K abBCTPakTHOMY MbIWAEHUIO, aHANN3Yy, CUHTE3Y
KOMMeTeHuunn)

FOTOBHOCTbIO pelartb CTaHOapTHbIe 3a4a4u
OMK-1 npogoeccnoHanbHom AeaTeNbHOCTU C NCMNOSIb30BaHMEM

NH MaLUNOHH
(MPOCDECCOHATNBHBIE OPMaLMOHHBbIX, 6m§nmorpacpmqecmx pecypcos,
KOMMETEHLAN) MeanKO-61M0oNorMyeckor n papmMaLeBTUHECKOn TEPMUHONOTUN,

NHPOPMALMOHHO-KOMMYHMKALIMOHHbBIX TEXHONOTNA N YYETOM

OCHOBHbIX TPpebOBaHM NHPOPMALMOHHO 6e30MacHOCTM

MK- v
OrIK-6 FOTOBHOCTbIO K BEAEHNIO AOKYMEHTALMUN, NPeayCMOTPEHHOM B
(MpocpeccmonantHbie cgoepe Npon3BoACcTBa U 0bpalleHns NekapCTBEHHbIX CPEACTB
KOMTMeTeHLUMN) pe np P P P
OMK-7 FOTOBHOCTbIO K MCMNOJIb30BAHNIO OCHOBHbIX
N3UKO-

(POECCHOHANbHBIE (hU3NKO-XMMUNHECKMX, MATEMATUHECKMX 11 MHBIX

€CTECTBEHHOHAYYHbIX MOHATUA 1 METOL0B NPY PELEHNM
KOMNeTeHLmm)

npogpeccmnoHanbHbIX 3aaa4
Orik-9 FOTOBHOCTbIO K NPUMEHEHMUIO cneumnann3npoBaHHOro
(npodbeccrnoHanbHble 060pynoBaHNS U MEOVLMHCKUX N3OENNIA, NPEaYyCMOTPEHHbIX
KOMMNeTeHuunm) ANs UCNonb3oBaHNS B NpogpeccroHanbHom cgoepe
MK-1 CNocoBHOCTbIO K 06ecnevyeHnto KOHTPONS KaYecTea
(npodheccunoHanbHble NeKapCTBEHHbIX CPEACTB B YCNOBUSAX (dapMaLeBTUYECKMNX
KOMNeTeHLmm) opraHusauuin
MK-10 CMOCOBHOCTBIO K NMPOBEAEHMNIO IKCMEPTN3bl NEKAPCTBEHHBIX
(npodpeccunoHanbHble CPEeacTB C MOMOLLbIO XMMUYECKMX, BUONOrnyeckux,
KOMNeTeHLmm) JPM3NKO-XMMUNYECKNX N NHbIX METOLOB
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Mporpamma ancumnnuHbl "Bruodmasnka”; 33.05.01 dapmaums; noueHT, K.H. (noueHT) Epemees A.M.

Pacwuucposka

LLincpp komneteHumu npuobpeTaemMon KOMNeTeHL U
MK-2 CMOCOBHOCTBIO K NPOBEOEHMNIO 3KCMEPTN3, NPEaYyCMOTPEHHbIX
(npodheccunoHanbHble NpY rocyfapCTBEHHON pernctpauumn nekapcTBEHHbIX
KOMNeTeHLmm) npenaparos
K-21 CNOCOBHOCTLIO K aHann3y 1 Ny6nmyHOMy NPencTaBNEHMIO
(MPOCPECCNOHANEHBIS Hay4HoM dpa MaLI,eBTVIHeXKOVIyVIHCbO Mayuma
KoMreTeHuunn) y P P
MK-22 CMOCOBHOCTBIO K yHaCTUO B NPOBELEHNM HAY4YHbIX
(NMpodpeccmoHanbHble MCCHEnOBaHNI y P y
KOMreTeHuun)
MK-23 FOTOBHOCTbIO K y4aCTUIO BO BHEAPEHNN HOBbIX METOO0B U
(npodpeccunoHanbHble MeToauK B ccpepe pa3paboTku, Npom3BoacTea 1 obpaleHms
KOMMeTeHuunn) NeKapCTBEHHbIX CPeacTs
MK-3

n HOCTbIO K TBNEHWNIO TEXHONOMMYECKMX T B

(pobecouosane | roanenn nekapcrserun apoore.
KOoMreTeHuun) b np P P

B pes3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:

1. DONXEH 3HaTb:

- OCHOBHble 61MoPn3NYecKne 3aKOHbI, nexalie B 0OCHOBE (OYHKLIMOHMPOBAHWS XMBbIX CUCTEM;
- OCHOBbl TEPMOOVMHAMUKN N KUHETUKN

- 0 PU3NKO-XMMUYECKUX CBONCTBAX BUONOrnM4ecknx MembpaH

- 0 MexaHu3max nepBuYHbIX OTOONONOrNYECKMX NPOLECCOB

2. IONXEeH yMeTb:

- NICNOJ1Ib30BaTb OCHOBHbIE 6|/|oq3|/|3mquKme 3aKOHbIl, KOTOPblEe COCTaBNAT OCHOBY
PYHKLNOHNPOBAHUS XNBbIX CUCTEM;

- NICNONb30BAaTb 6I/IOC*JI/I3VI‘-IGCKI/I€ 3aKOHbI B Haquo-MccnenosaTeanKoM 0eATeNnbHOCTA

- NICNONb30BaTb METObI MOﬂeKyﬂﬂpHOVI 6I/IOCDI/I3I/IKI/I B HaquO-VICCﬂe,D,OBaTeﬂbCKOVI pa60Te n
HpaKTVI‘-IeCKOVI OeATEeNbHOCTH

3. DONXeEH BnageTb:

- METO4aMUN MONEKYNAPHON BOGNINKK

- MeToaMu nccnenoBaHns MeMbpaHHbIX NPOLECCOB

- MeToAaMun nccnenoBaHns oTobNoNornYecKmnx NPoLLEeccoB

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

LEMOHCTPUPYET 3HAHME MPUHLIMMOB KNIETOYHOWM OpraHn3aumm 6monornyeckmx 06 beKToB,
6r1ohn3NYECKMX N BUOXUMUYECKNX OCHOB, MEMOPAHHBIX NMPOLECCOB 1 MOMNEKYNAPHBIX MEXAHN3MOB
XU3HELEATENBHOCTU

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLIMNHBI: 3K3aMeH BO 2 CEMECTpeE.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCcTBO ANs AOMNycKa K 3a4eTy
28 bannos.

KETPOHHBH
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Mporpamma ancumnnuHbl "Bruodmasnka”; 33.05.01 dapmaums; noueHT, K.H. (noueHT) Epemees A.M.

86 bannos 1 6onee - "OTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyecknu nnaH gucUUNIuHbI/MoAynNs

Bupobl n yachbl
ayauTOpHON paborThbl,

Pazgen MX TPYA0EeMKOCTb
N LucumnnnHbl/ CemecTp c':ﬁgg:;' at (B yacax) Tex;:(t(n:,:&izpmu
Moayns MpakTK-|abopa-
Nexuum| yeckue | TOpHbie
3aHATUSA | paboTbl
Tema 1. lNpenmert n 3apayu
1 6r1oN3NKN. ANeMeHTbl TeopmK 5 1 5 4 0 Kgggggnbl-iaﬂ
" [MHbopMaLLMKM 1 perynMpoBaHms P
6ronormyecknx NPOLECCOB
Tema 2. TepmoaovHamumka
6ronornyecknx cuctem. Mepsbiit
3aKOH TepMOAMHaMUKM 1 ero
2. [NpPMMEHNMOCTb K BUONOrNYecKM 2 2 2 4 0 Konnoksuym
obbekTam. Bropoi 3akoH
TepMOANHAMUKN, ero OCHOBHbIE
ooOpMYynNnpPOBKMU.
3 Tema 3. KnHeTtuka 6ronormyeckmnx 5 3 5 4 0 YCTHbIN onpoc
" [npoueccos.
Tema 4. lNpoHnLaemocTb o
4. |Bronornyeckmx MembpaH u 2 4 2 6 0 YCTHbi onpoc
TPaHCMOpPT BELLECTB
5 |Tema 5. buosnekTpuyeckue senenmns| 5 5 6 o |Konnoksuym
MNMncbmeHHoe
Tema 6. OnekTponpoBOAHOCTb JomalHee
6. 2 6 2 6 0
6ronornyecknx 06 bEKTOB 3agaHve
7 Tema 7. dotoburonormyeckme 5 - 5 6 0 YCTHbI onpoc
npouecchbl
Tema 8. Buogouanka 6enkos Eg;;miggoe
8. |brnonornyeckme MakpoMonekynbl B 2 8 2 4 0 3anaHme
pacTteope
K3aMeH
Tema . Itoroeas popma KOHTPONS 2 0 0 0 Okaame
Wtoro 16 40 0

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. NMpeamet n 3apaum 6MocPNU3NKKN. AneMeHTbl TEOPUU MHPOPMALUKM N PerynnpoBaHus
6rnonormnyeckmx npoLeccos

JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

KETPOHHBH
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Mporpamma ancumnnuHbl "Bruodmasnka”; 33.05.01 dapmaums; noueHT, K.H. (noueHT) Epemees A.M.

MpeameT n 3ama4m 6nodon3ankin. YpoBHN BMOPN3NYECKUX NCCNENOBAHNIA: OPraHN3MEHHbIN,
KNETOYHbIA, MONEKYNAPHbIA. Bruodnanka cnoxHbix cucteM, bruogomnamka KneTkm, MonekynsipHas
6uodomamka. Mecto n ponb 6rohunankn B cucteme bruonornyecknx Hayk. Metoobl nccnenoBaHus.
OcHoBHble TpeboBaHUs, NpeabsABNSAEMble K B1MOGM3NYECKM METOAAM: HEOOXOANMOCTb
cobnoaeHNs yCnoBnst LENOCTHOCTU UCCNEOYEMON CUCTEMbI: TpeboBaHMe BbICOKON paspeluarowen
cnocobHocTn. OCHOBHbIE MOHATUS TEOPUMN CBS3M U TEOPUM MHAPOPMaLMK. XapakTepHble CBONCTBA
cuUrHanoB 1 coobuweHunin. BeluncneHne nHgpopmaumm, eanHnLbl UsMepeHunst nHgpopmaummn. MNMepepaya
nHgoopmauun. KoguposaHme HacnencTBeHHOW nHgoopmauun. lNepenaya n nepepabortka
NHpopMaLUM B HEPBHbIX LeHTpax. PerynupoBaHme B cuctemax ynpaeneHns. 3HavyeHune kaHana
obpaTHol cBsi3W, paboTa annaparta cpaBHeHus. NMoHSATNE O Ka4eCTBe perynmpoBaHms.
PerynuposaHue Ha ypoBHe LeNOCTHOro opraHvuama, nogaepxaHve romeocrasa.

npakTtnyeckoe 3aHsitne (4 4aca(os)):
pelweHne TeopeTnyecknx 3anay

Tema 2. TepmoagmnHamMmuka 6uonornyeckmx cuctem. NMepsbii 3aKOH TEPMOAVNHAMMKMU N €r0
NPUMEHUMOCTb K 6uonornyeckmm ob6bLektam. Bropon 3aKkoH TepMOAMHAMUKW, EF0 OCHOBHbIE
coopMynupoBKMU.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Tunbl TEPpMOAMHAMMYECKNX CUCTEM: 3aKPbITble (M30NMPOBAHHbIE N 3aMKHYTbIE) N OTKPbITbIE
cucrte-mbl. TepMoanHamMmn4yeckme napameTpbl U PyHKUUW. PaBHOBECHbIE N HEPABHOBECHbIE
COCTOSIHMS, 0bpaTuMble U HeobpaTUMble NpoLecchl. [NepBblit 3aKOH TEPMOAMHAMUKIN. DHTaNbNNS.
MpuMeHeHMe NepBOro 3aKkoHa TePMOAMHAMUKN K Bruonormyeckum cuctemam. 3akoH Mecca.
KanopumeTtpus. Bropoii 3akoH TepMoanHamuki. CeoboaHas n cBsisaHHast aHeprus. MNoHaTre
aHTponuun. Ponb rpagueHToB. Cynepno3ununs rpagneHtoB. OCoBeHHOCTM NPUIOXEHUS BTOPOrO
3aKoHa TepMoanHaMukm K bronornyecknm cuctemam. TepMoanHaMUYeckoe paBHOBECUE U
CTauMOHapHOE COCTOSIHNE, UX CXOACTBO U pa3nnyns. OCHOBHbIE MONIOXEHNS TEOPUM OTKPbITbIX
cucteM. OcobeHHOCTU NPeBpaLLEHUst SHEPrn B OTKPbITbIX cucTeMax. JduccunatmeHas oyHKUMSI.
OCHOBHbIE MONOXEHNS NTMHENHON HEPABHOBECHOW TepMOoaNHAMUKN. [TpruMepbl SMNNPUYECKMX
3aKOHOB, yCTaHaBNUBAOWMX CBA3b MeX Oy NoTokamm n cunamm. COOTHOWEHNS B3aUMHOCTH
Onzarepa. Teopema lMpuroxmHa. YCTon4MBOCTb CTALNOAPHOIO COCTOSHUS.

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

1. BbluncneHne TeMnepaTtypHoOro KoaguLMeHTa U SHEPTMM akTUBaLMKN NpoLecca acCUMUnsSLnm
YrNeKncnoTbl BETOYKOW anonen 2. OnpeneneHve TeMnepatypHoro KOaggUuLUNeHTa 1 sHeprum
aKkTMBaLMM NpoLecca CokpaleHns cepaua narywkm

Tema 3. KnHetnka 6Monornyeckumx npoL,eccos.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

Obwas xapakTepuctuka peakumin B bmonornyeckmx cucremax. KnHetmyeckne Mogenn npocTenmx
TMNoB peakuunii. KnHeTnyeckme CBOMCTBA aNEMEHTAPHbIX HEObpaTUMbIX 1 0OPATUMbIX PEaKLWIA.
BnnsHne TemnepaTtypbl Ha CKOPOCTb peakummn B BMONOrnyeckmx cuctemMax. SHeprus aktmsaumm un
akTmBmpoBaHHbIn komnnekc. Kpneas Makcsenna-bonbumaHna. TemnepartypHbii onTUMyM. YpasHeHune
AppeHuyca. KoagpdomumeHT BaHT-['ocbha. BnusiHme Temnepatypbl HA COOTHOWEHME MeXay
CKOPOCTSIMU OTHENbHbIX CTaAUIA CNOXHbIX Npoueccos. Onpegenstowme peakunm CnoxHoro
npouecca B b1uonormyeckor cmcteme. BoisiBneHne nummTmpytowero 3seHa. Buabl 6uoxmMmyeckmnx
npoueccoB. KnHetmka npocTeniumnx oepMeHTaTMBHbIX peakumin. PepMeHT-cybCcTpaTHbIA KOMMEKC.
YpasHeHne Muxaanuca - MeHTeH. VIHoykumna n penpeccus cuHTesa oepMeHToB. Perynaumsa
ckopocTei buoxuMmyecknx npoueccos. MNpuHunn XuHwenbeyna.

npakrTudeckoe 3aHsitne (4 yaca(os)):

NabopaTtopHas paboTa "OnpeneneHve apixateNbHOro KoagduumneHTa" PelweHne TeopeTnyeckmx
3anad

Tema 4. NMpoHnuaemocTb 6MoNornyeckmMx MemMbpaH u TpaHCNOPT BELLLECTB
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "Bruodmasnka”; 33.05.01 dapmaums; noueHT, K.H. (noueHT) Epemees A.M.

Cnocobbl NPOHNKHOBEHUS BELWECTB Yeped buonormyeckne membpaHsl. MaccuBHbIA TpaHCNOPT
BewecTs. Audgodpysuns. YpasHeHne ougodysnm, ypaBHEHE MPOHMLAEMOCTM, KOHCTaHTa
npoHMuaemMocTy TpaHCNopT HEANEKTPONNTOB. PacTBOPMMOCTb NPOHMKAIOLWErO BEWeCTBa B BOAE U
nunupax. 3HaveHve pa3mepos Monekyn. ObneryeHHas ongdyams. TpaHCNopT BELWECTB C NMOMOLLbIO
nepeHocunkoB. [NpoHnuaemocTb GromembpaH ons noHo.. N3bupartenbHas NPOHNLAEMOCTb
buonornyecknx membpaH. Ponb 3apsina, pa3mMepoB MOHOB, cTeneHun rugpataumm. Ocmoc.
OcMoTnYeCcKoe 1 OHKOTUYECKOE faBneHne. SneKTpooCMOC, aHoMalbHbI ocMoc. OcMoTuyeckme
npoLuecchl B XMBbIX cuctemax. Punbtpaums. MNMprumepbl UNbTPaLNOHHbIX NPOLIECCOB B
6uonornyecknx obbekTax. AKTUBHBIA TPAHCNOPT BelwecTB. [loka3aTtenbCTBO CyLECTBOBAHUS
aKTUBHOro TpaHcnopTa. Ponb nepeHoCHMKoB B MEXaHM3ME aKTMBHOIO TpaHcnopTa.
SHeproobecneyeHne akTMBHOro TpaHcnopta. MNMpumepbl akTnBHoro TpaHcnopTa ( Na+- K+ - Hacoc,
Ca - Hacoc, | - Hacoc, BogopoaHas nomna).

npaktnyeckoe 3aHsitne (6 4yaca(os)):

ViccnepoBaHve nNpoHNLAEMOCTU KOXW NATyWKW NS METUNEHOBOrO CUHEro
Tema 5. BuoanekTpunuyeckue siBneHus

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

NcTopurs oTKpbITUS U N3y4YeHnst BUO3NEKTPUYECKUX SABNEHWIA. BHyTprKneTo4yHoe oTBeneHne
6roanekTpmyeckmx buonoteHumanos. MukpoanekTponas TexHnka. ACUMMETPUYHOE pacnpeneneHne
MOHOB KaK OCHOBA BO3HUKHOBEHMS BuonoTeHumanos. Andgy3noHHble, MeMOpPaHHbIE 1 0a30Bble
noteHumansl. PaBHosecue [loHHaHa. YpaBHeHne HepHcTa. 9Bonouns npeactasneHuii o
MexaHn3Me BO3HNKHOBEHUSI B103NeKTprnYeckmx noteHumanos. CoBpeMeHHble NpeacTaBieHns o
MexaHn3Me reHepaumm MeMbpaHHOro notTeHumana (noTeHumana nokos). Ponb NoOHOB kanus.
M'mnoTes3a HaTpueBoro Hacoca.TpaHcnoptHas AT®a3za. 3HaveHe MeTabonuama ans nonaepXaHus
noteHumana nokos. lNoreHuwan gencrens. Ponb MOHOB HATPUS B reHepauumn noteHuunana oencrsums.
KnHeturka noHHbIx notokos. Meton doukcauum HanpsxeHus. PacnpocTtpaHeHne noteHumana
LEeNCTBMA B pa3nnyHblx BO36yanMbix obpasoBaHusix. Metabonunyeckme npoueccol, obecneyvsatowmne
BOCCTAHOBJIEHWE VOHHbIX N 3NEKTPUYECKUX rpaaneHToB.

npakrtnyeckoe 3aHsitne (6 4yaca(os)):

1. IaMepeHune noteHumana nokos Hepea NAarywku. 3aBUCMMOCTb BENNYMHBI NOTEHLMana nokos ot
KOHLIEHTpauum NOHOB Kanug B cpepe 2. Peructpauns noteHumnana gencTeBns Hepsa Narywkm 3.
ViaMepeHune noteHumana noBpexaeHns MbiwLbl NArywku 4. IamepeHne noteHumana nospexaeHuns
pacTeHuin

Tema 6. dneKTPoNpPoBOAHOCTb 6MONOrNYECKUX 06 BEKTOB
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

MaccuBHbIE SNEKTPUYHECKME SABNEHUS. DNEKTPUYECKMNE XapakTepPUCTUK BUONOrnMiecKnx TKaHewm 1
cnocobbl nx namepeHns. MpoxoxaeHre NOCTOSIHHOrO U NEPEMEHHOMO Toka Yepes Buonormyeckme
TKaHW. MiMnenaHc: ero akTBHas (oMmnyeckas) U peakTBHasi (EMKOCTHAS) COCTaBnstowWwme.
3aBMCUMOCTb 3N1EKTPONPOBOAHOCTU, EMKOCTM U AN3NEKTPUHECKOW NMPOHNLAEMOCTM OT YacToTbl
nepeMeHHoro Toka. lNpocTewmne aKBMBaNeHTHbIE CxeMbl Buonornyecknx 06 bekToB. MexaHnam
nonsipusauum B 6ronormyecknx TkaHsax. Buabl nonspusaumn. Bpems penakcaumm. OcobeHHOCTH
CTPYKTYpbl KNETOK 1 TKaHe, nexalime B OCHOBE UX 9NEKTPUYECKMX CBOMNCTB. 30HbI AUCMEPCUm
3NeKTPUYECKMX NapaMeTpoB. I3MeHeHMs aNeKTPUYECcKMX XapakTepuUCTK B 3aBUCMMOCTM OT
hV3MONOrM4eckoro cocTosiHMs o6bekTa. KoadbpuumeHT nonspusaumm. Metonbl U3MepeHus
3M1EeKTPONPOBOAHOCTN.

npakTudeckoe 3aHsitne (6 yaca(os)):

1. OnpeLneneHune ancnepcum anekTPOnpPOBOAHOCTM 1 KO3hdULMEHTA NONAPM3ALIMN MbILLLbI
narywku 2. OnpenenexHme gucnepcun anekTponpoBOAHOCTY N KOS(OMLMEHTA NONSpU3aLmnm
PacTUTENbHOW TKaHW

Tema 7. doTobMonoruyeckune NpoLecchbl
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):
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OCHOBbI MEXaHN3Ma MOrMOWEHNS N N3NyYEeHNS KBAHTOB CBeTa Monekynamu. [lonepeyHoe ceveHne
gooTonpoLecca, KBAHTOBbIN BbIXOA. DNEKTPOMarHMTHbI cnekTp. ConoctasneHne AfnHbl BOJHbI,
4acTOTbl KoNebaHuit N SHEPrMN 3NEKTPOMArHUTHBIX N3NyYeHNA. DNEKTPOMArHUTHbIE N3NYyYEeHNS Kak
NHCTPYMEHT BMOPN3NYECKNX NCCNEenoBaHNIA CTPYKTYPbI 1 CBOMCTB Monekyn. Obwas
XapakTepucTnka b1monornyeckoro JencTBms pPasnmnyHbIX y4acTKOB 3/1EKTPOMArHUTHOrO CNekTpa.
MexaHn3m aneMeHTapHbIX OTONPOLLECCOB ((DOTOBOCCTAHOBNEHNE, (POTOOKUCTIEHNE,
hoTonsomepusaums, cpotopasnoxeHue ). Obwme ceoncTea MexaHmama poTobrnonormnieckmnx
npoueccoB: BO36yxaeHne hoTopeLenTopa, MUrpaums aHeprum, NePBUYHbIA OOTOXMMUYECKNIA aKT,
COMpSXEHNE C SH3UMATMYECKMMUN COCTOSIHNSMU, OU3N0NOrndecknin adodpekt. MexaHnambl 1
crnocobbl BbisBNEHNS Murpaummn aHeprun. OCHOBHbIE hOTOOMONOrMYyeckre NPoLECChl B XMBbIX
cucrtemax: poToCcuHTE3, OOTOTAKCUC, OOTOTPOMN3MbI, POTOMOPJIOreHes, 3puUTesbHbIN rnpouecc,
dooTopeakTueaumnsa, oToguHaMmyeckoe OencTBume.

npaktnyeckoe 3aHsitne (6 4yaca(os)):

1. 3HAKOMCTBO C YCTPOMNCTBOM 1 paboToit buontoMmnHecueHTHOro Mukpockona MJ1-2 2. N3yyeHune
NtoOMUHecLeHUMn xnopocpunna 3. MsyyeHne nioMUHECLEHLIMN HEPBHbIX BONOKOH OKpPalUEHHbIX
aKpeLMHOBbLIM opaHXeBbIM 4. PedopakToMeTpus

Tema 8. Buodmauka 6enkos Bnonornyeckme MaKkpomoneky’sibi B pacTBope
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MepBrnyHas 1 BTopuyHas cTpykTypa 6enkos. Jucnepcusi onTMYecKoro BpaweHns 1 KpyroBom
omxpomnam. [JoMeHbl 1 TpeTuyHas cTpykTypa benka. [uHamuka 6enkoBoi CTPYKTYpbl.
AbcopbunoHHas 1 aucepeHumanbHas cnektpockonus 6enkos. PnyopecueHTHAs CNEKTPOCKONUS
6enKoB. A AepHbI MarHUTHbIA PE30HAHC. DNEKTPOHHbIA NapaMarHUTHbIA pe30HaHC. PepMEHTHbI
katanus. KuHeTtuka goepMeHTatrBHbIX peakunin. BnvsHue temnepartypbl Ha CKOPOCTb XMMUYECKUX
peakuui. Annocrtepuyeckne pepmeHTbl. Perynaums xuMmn4eckux peakumi B knetke. buonormnyeckme
Makpomonekynbl B pacteope. KoHdpopmaums makpomonekyn. Cunbl, ctTabunusmpytowme
NPOCTPaHCTBEHHYIO CTPYKTYPY MakpoMonekynbl. FmapodobHble B3aumoaenctaust. Bssakoctb
pacTBopos Makpomonekyn. Audpdyaunsa makpomonekyn. CeanMeHTaums MakpoMOneKkyn.
InekTpodopes makpomosnekyn. BaanmonencTene mexay MakpoMonekynamm B pactsope (Teopus
Lebas-Xtokkens).

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

1. OnpeneneHne NoBEPXHOCTHOrO HaTsXXeHNs Boabl 2. OnpeneneHme NOBePXHOCTHOIO HATSXEHUS
pasnuyHbIX Xxuakocten 3. MiccnenosaHue bygpdpepHocTy nnasmbl kposu 4. Onpenenexve
KOHCTaHTbl KOoNbLa

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUMMIUHBI (MOLYNSA)

Hepne- Buapbi ) Tpyno- Kg’;%‘;'ﬂ
N Paspen Ce- ns camMoCTOSITeNIbHOMN eMKOCTb| . ro-
AUCUUNNJIUHDI MecCTp| ceme paﬁoTbl (B ATeNbHOM
CcTpa CTYyAQEeHTOB qacax) paﬁoru
Tema 1. lNpeamer
N 3agayun
B6rogon3nKu. NOAroTOBKa K KOHTPONbHON paboTe KOHTDONBA
1 ONEMEHTbI Teopumn 5 1 5 |nas P
" [MHGopMaLnK 1 paboTa
perynmpoBaHus
Bronornyeckumx
npoLeccos
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Hepe- Bunbi Tpyno- K?)JI-IOTF;)T)IJ::IISI
N Paspen Ce- ns camMoCTOoSATeNbHOWN eMKOCTb| 1o
ANCLUMMJINHDbI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYAEHTOB yacax) pa6oTbl
Tema 2.
TepmoguHamuka
buonornyeckux
cucteM. [Nepsbi
3aKOH
TEPMOONHAMUKN W NOAroToBKa K KOMNOKBUYMY
ero
2.
MPUMEHIMOCTb K 2 2 4  |KONNoOKBUYM
OMonornyeckmm
obbekTam. Bropoii
3aKOH
TEPMOONHAMUKN,
€ro OCHOBHblE
GoOPMYNNPOBKM.
Tema 3. KuHeTnka NOAroToBKa K yCTHOMY OMpocCy .
3. |buonoruyeckux 2 3 4 }(;n oc
npoLeccos. P
Tema 4.
[MpoHnuaeMocTb NoAroToBka K yCTHOMY Onpocy
nonornyeckumx Y
4. 6ronoruyec 5 4 4 |yCTHbI
MeMOpaH 1 onpoc
TpaHcnopT
BelecTB
NMOAroTOBKA K KOMTOKBUYM
Tema 5. OATOTOBKA K KONNOKBIYMY
5. |buosnekTpuyeckng 2 5 6  [KONnoKBUyM
SABNEHNSA
MACbMEH-
Tema 6. noaroToBka AoMallHero 3anaHus Hog eH
OnNeKTPOnPOBOAHOECT
6. Buonornyeckux 2 6 ‘ ﬂggam-
00bEKTOB
3agaHue
Tema 7. NoAroToBka K yCTHOMY Orpocy CTHbIA
7. |PoTobuonornyeckye 2 7 6 3(;” oc
npoLeccsl P
Tewma 8.
Buodomauka MUCHMEH-
6enKoR noAroToBka AoMallHero 3anaHus Hoe
8. Brnonorunyeckue 2 8 ‘ ﬂggam-
MakpoMOJeKynbl B
H
pacTtsope safaxne
NToro 34

5. O6pa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B xooe ocBoeHUs ancumnanHbl npwn nposegeHnn ayanTopHbIX 3aHATUN MCcnonb3yrTCA cnegyowne
o6pa303aTeanble TEXHONOrnn: nekuumn, na6opaTopr|e pa60TbI, CeMNHapPCKne 3aHATUNA C
NCNONb30BaHNEM aKTUBHbIX U MHTEPAKTUBHbIX POPM NMpoBeaeHUs 3aHATUR. I'Ipm opraHm3aunmu
CaMOCTOSATENbHOMN pa60TbI 3aHATUN MCcnonb3yKTCA cnegywowne o6pasoBaTeanb|e TexHonorumu:
AOKJiaabl C KOMMbOTEPHbBIMU Npe3eHTaunaMun, TeCtnposaHme, KOHTPO/IbHbIE pa6OTbI.
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6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPO/S ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYA,EHTOB

Tema 1. NMpenmet 1 3apaum 6MOPU3NKN. DNEMEHTbI Teopun MHPOPMALIMKM U PeryiMpoBaHUs
6uonornyeckux NpoL,eccoB

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

OCHOBHbIE MOHATUS TEOPUM CBS3M U TEOPUN MHAPOP- Mauun. XapakTepHble CBOMCTBA CUrHaNO0B U
coobuweHunii. BelumcneHue nHgoopmaumnn, e4MHNLBI N3MepeHns nHgpopma-umu. Nepenaya
nHpopmaumn. KognposaHue HacneacTBeHHon nHgopmaumm. Nepepaya n nepepaborka
NHCpopMaLMN B HEPBHbIX LIeHTPaXx.

Tema 2. TepmoauHamuka 6uonormyeckux cuctem. lMepebii 3aKOH TEPMOAUHAMUKMA U €T0
NPUMEHNMOCTb K Buonornyeckum ob6bekTam. Bropon 3akoH TepMOAUHAMUKU, €r0 OCHOBHbIE
coopMynupoBKMU.

KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

MpumepHble Bonpockl 1.0OCHOBHbIE TepMUHbI 2. TepMoanHaMmmyeckmne cuctemol 3. Teopums OTKPbITbIX
cucTeM 4. 1-i 3aKOH TeEpMOAMHAMKKK 5. 3aKOH COXPaHEHNS SHEPrmM Ans BMonornyeckmx 06 beKToB
6. 2-1 3aKOH TepMoanHamuky 7. MNprmMeHeHne 2-ro 3akoHa 1\4 K buonormyeckum obbekTam 8.
YpasHeHue NpuroxunHa

Tema 3. KnHetnka 6uonornyeckumx npoL,eccos.
YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCHI:

MpumMepHble Bonpochkl: 1. CkopocTb peakunn 2. YpaBHeHne AppeHunyca 3. 3aBUCMMOCTb CKOPOCTM
peakumm ot TemnepaTtypbl 4. OCOBEHHOCTN NPOTEKAHUSI XUMUYECKNX peakLuii B BUONOrM4ecKmnx
cmcTemax

Tema 4. NMpoHuuaemocTb 6MoONOrMYeckuXx MembpaH 1 TpaHCNOPT BELLLECTB
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

[MpunmepHble Bonpoch! 1. [yt NpoHMKHOBEHUS BewWecCTB B KNeTky 2. [1laccuBHbIN TpaHcrnopT 3.
Ondpdpyaunsa 4. Ocmoc 5. AHOManbHbIA N aNeKTPoocMoc 6. PunbTpaums 7. AKTUBHBIA TpaHCHOPT 8.
Buabl akTMBHOro TpaHcnopra

Tema 5. BuoanekTpuueckume sBNeHUs
KONMOKBUYM , MPUMEpPHbIE BOMPOCHI:

MpumepHble Bonpockl 1. MembpaHHbIi noteHumnan (MI) 2. MionHas npupona M. YpaBHeHne
lonbamaHa 3. Bo3byaumble TkaHu 4. MNoteHuman gencteus 5. AKTMBaLMS MOHHbIX KaHaNoB 6.
MexaHuambl genonsapusauumn n runepnonspusaunn 7. NposeaeHne noteHumana oencTauns no
HepBHbIM BonokHam 8. KabenbHble CBONCTBA HEPBHbIX BONOKOH 9. Pranyecknii n onsnonornyeckuia
9NEKTPOTOH

Tema 6. dnekTPONpPOBOAHOCTb 6MONOrMYECKUX 06 BEKTOB

NMCbMEHHOE AOoMallHee 3ajaHne , NpUMepHbIe BONPOCHI:

MpumMepHble Bonpockl 1. [leicTBME NOCTOSHHOrO Toka Ha buonornyeckme 06bekTbl 2. 3akoH Oma
ons buonornyecknx odbektos 3. LleiicTBME NEPeMEHHOro Toka Ha buonornyeckne ob6bekThl 4.
VmnenaHc 5. Buabl nonspusauum

Tema 7. doTobmonoruyeckue NpoLecchbl
YCTHbI ONPOC , NPMMEpPHbIE BOMPOCH!:
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OCHOBbI MEXaHN3Ma MOrMOWEHNS N N3NyYEeHNS KBAHTOB CBeTa Monekynamu. [lonepeyHoe ceveHne
gooTonpoLecca, KBAHTOBbIN BbIXOA. DNEKTPOMarHMTHbI cnekTp. ConoctasneHne AfnHbl BOJHbI,
4acTOTbl KoNebaHuit N SHEPrMN 3NEKTPOMArHUTHBIX N3NyYeHNA. DNEKTPOMArHUTHbIE N3NYyYEeHNS Kak
NHCTPYMEHT BMOPN3NYECKNX NCCNenoBaHNiA CTPYKTYPbl 1 CBOMCTB Monekyn. Oblwas xapaktepncrmka
61oNOrNYecKoro 4encTBMs PasnnyHbIX y4acTKOB 3/1EKTPOMArHUTHOro cnekTpa. MexaHnam
3N1IeMEHTapPHbIX POTOMNPOLLECCOB (POTOBOCCTAHOB- NEHNE, POTOOKUCNEHNE, (POTOM30MEpPM3aLns,
dooTopasznoxe- Hue ). Obwme cBOMNCTBA MEXaHM3Ma POTOOMONOrMYECKNX NPOLLECCOB: BO30OyXAeHNe
dooTopeuenTopa, Murpaums sHepruu, nNepBuYHbIA POTOXUMUYECKUIA akT, CONpsaXeHne C
9H3MMAaTUYECKMMM COCTOSHMAMK, chranonorndecknii acpdpekT. MexaHmambl 1 CNOcobbI BbISIBNIEHUS
mMurpauunm sHeprum. OCHOBHble POTOOMONOrMYEeCcKMe NPOLECCHI B XMBbIX CUCTEMAX: POTOCUHTES,
dooToTakCmC, POTOTPOMNU3MbI, POTOMOPAPOreHes, 3pUTeNbHbIN NPOLECC, OOTopeakTUBaLUnS,
dooToaAnHaAMMYeckoe aencTeme.

Tema 8. Buodmauka 6enkos Bnonornyeckme MaKkpomoneky’sibi B pacTBope

NMCbMeHHOe JomallHee 3agaHue , NpuMepHble BOMPOCHI:

KoHdpopmaums makpomonekyn. Cunbl, cTabunnanpytowme NpoCTPaHCTBEHHYIO CTPYKTYPY
Makpomonekynbl. MmapodobHble B3anmonenctems. BsakocTb pacTBOpoB Makpomonekyn. Judpdpysns
mMakpomonekyn. CeamMMeHTaumns MakpoMonekyn. 9nekTpodopes Makpomonekyn. Baanmonencrene
MeX Iy Makpomornekynamu B pactsope (Teopus Oebas-Xiokkens).

Utorosas ¢popmMa KOHTponsi

9K3aMeH (B 2 cemecTpe)

MprmepHble BOMPOCHI K MTOrOBOI hOpMe KOHTPONS
SK3aMeHaLUnoHHble buneThbl
Mo kypcy "buodumaunka"

Bunet &1
1. MpeameT 1 3apa4m 6MoOM3nKK. YPoBHU BMOPUINYECKUX NCCIIEL0BaAHNIA

2. MepBuyHas 1 BTOpUYHas CTpykTypa b6enkos. lucnepcusi onTUYECKOro BpaweHUs U KpyroBoi
nnxponsm. [JoMeHbl 1 TpeTuYHas cTpykTypa 6enka. JuHammka 6enkoBol CTPYKTypbI.

Bunet 2
1. OCHOBHblE NOHATMS TEOPUN CBA3N U TEOPUN MHADOPMaLMK

2. [leiicTBME MOHM3UpPYLOWETrO U3MyYeHns Ha Bruonornyeckme 06bekTbl. dTanbl BO3AENCTBUS
NOHN3MPYIOLWEr0 U3Ny4eHnst Ha buonormyeckne o6 bekTbl: CTaams NOrMoWeEHUS SHEPrnK,
crneunguyeckas peakums opraHmama.

Bunet €3

1. PerynmpoBaHune B cuctemax ynpasneHusi. 3HadeHne kaHana obpatHol cBa3u

2. Buabl voHM3npyoLwen paguaumnm: aneKkTpoMarHMTHoe 1 KopnyckynspHoe. Bsanmonericteme

NOHN3MPYIOLWEro n3nyyeHus ¢ BelectsoM. ObpasoBaHmne cBOOOAHbBIX paankanoB. PuUanyeckuii
9KBMBANEHT peHTreHa. buonormnyeckuii akBnBaneHT peHTreHa. OTHocuTenbHas buonormyeckas
9PJPEKTUBHOCTD.

BuneT @4

1. PerynupoBaHue Ha ypOBHe LieloCTHOro opraHuama. MNoaaepxaHue romeoctasa

2. OCHOBHble (00TOBMONOrNYECKMEe NPOLLECCHI B XMBbIX CUCTEMAX: (DOTOCMHTES, (DOTOTAKCHC,
dboToTPONMN3Mbl, POTOMOPPOreHes, 3pnTenbHbIA NpoLecc, poTopeakTMBauns, PoToanHaMmyeckoe
nencrtsene.

Bunet €5

1. OCHOBHbIE MOHSATUSI TEPMOAMHAMUKW. TUMbI TepMOAMHaMMYeckmx cuctem. ObpaTumbie 1
HeobpaTMMble MPOLIECCHI.

2. Ml/ll'paLl,I/IH aHeprun. Ycnoeusi Heob6xoonMble Anst BO3HUKHOBEHWS Murpaunm aHeprun. MexaHun3Mmbl
N cnocobbl BbISIBNEHUS Murpaunm aHeprun.
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BuneT €6

1. MNepBbii 3aKOH TEPMOANHAMUKN 1 €rO NPUMEHEHME K Bronormyecknm cuctemam. 3akoH ecca.

2. Obwwme cBoiicTBa MEXaHN3Ma HOTOOMONOrNYECKMX MPOLLECCOB: NEPBUYHbIA (DOTOXMMNYECKMIA akT,
CONnpsaXeHne C 3H3NMaTUYECKUMN COCTOSHUSAMU, PUINONOrNYEeCcKnin aPgoekT.

bunetr @7

1. BTopoit 3akoH TepmoamHammkn. CBoboaHas n cBsisaHHas aHeprus. MNoHsaTre sHTponuu.
"panmeHTbl B BMONOrMYeckmx cucTemax.

2. MexaHn3M anemMeHTapHbIX PoTONPOLLECCOB (POTOBOCCTAHOBNEHUE, (DOTOOKUCNEHNE,
gooTonsomepusaumns, ootTopasnoxeHue ).

Bunet €8

1. OcobeHHOCTUN NPUNOXEHNS BTOPOrO 3aKOHA TEPMOANHAMUKN K BONOrMY4eckM CUCTEMAM.
TepMoanHaMmnyeckoe paBHOBECKE U CTALMOHAPHOE COCTOSIHME

2. Obwas xapakTepucTka bronorn4eckoro 4encTBust pasnnyHbIX y4acTKOB 3N1eKTPOMarHUTHOro
cnekTpa.

Bunet €9

1. Teopusi OTKpbITbIX CMCTEM. BanaHc aHTPONUK B OTKPbITBIX CUCTEMAX.

2. OnekTpoMarHnTHebIn cnekTp. ConoctaBneHne OnnHbl BOMHbI, YacTOTbl KonebaHuii 1 aHeprum
SNEKTPOMArHUTHbIX U3NTYYEHUIA. DNEKTPOMArHUTHBLIE U3NTYYEHNS KaK MHCTPYMEHT BMOpn3nyYecKmnx
nccnenoBaHui CTPYKTYPbl U CBOMCTB MOMEKY.

Bunetr 10

1. 3aBUCMMOCTb ANEeKTPONnpPoBOAHOCTN, EMKOCTN N ,D,I/ISJ'IGKTpI/I‘-IGCKOVI NPOHNMUAEMOCTW OT HaCTOThbl
nepeMeHHOro Toka. npOCTeVILUMe SKBUWBANIEHTHbIE CXEMbI BMONOrnyeckmx 06 bEeKTOB.

2. XeMunroMmHecLeHumns

Bunet €11

1. OnekTpoHHblE Nepexoabl NP NOrNOWeHMN CBeTa

2. MembpaHa KaK yHuBepcanbHbIli KOMMOHEHT B1UONOrMyecknx cnctem. Passutme npeacTaBneHnii o
CTPYKTYPHOI opraHmdaunm membpaH. PaboTbl OBepToHa (nunupHas teopus), Janmanu n JascoHa
(Momenb "caHaBuy"), PobepTcoHa ("yHuTapHas membpaHa).

Bunet 12

1. Obwas xapakTepucTka peakumii B buonornyecknx cucremax. KnHetmyeckme mogenu
NPOCTEWNX TUNOB peakunin. KnHeTn4eckmne CBOMCTBa aNeMeHTapHbIX HeobpaTUMbIX 1 06PaTUMbIX
peakuui.

2. CoBpeMeHHbIe NPeACTaBNeEHMS O MEXaHN3Me reHepaumm MemMbpaHHOro noTeHumana (noteHumnana
nokos). Ponb noHoB kanus. M'mnoTtesa HatpmeBoro Hacoca. TpaHcnoptHas ATdaza. 3HayeHne
mMeTabonnama ans nonnepXaHus noteHumana nokos.

BuneTt 13

1. BnngaHne temnepartypbl Ha CKOPOCTb peakummn B BUONOrmMyeckux cucTemMax. SHeprus aktmeaummn un
akTnBmpoBaHHbIn komnnekc. Kpnsas Makcsenna-bonbumaHna. TemnepartypHbii onTuMyM. YpasHeHune
AppeHuyca. KoadpgpuumeHt BaHT-["ododpa.

2. ACMMMETPUYHOE pacnpeneneHne NOHOB Kak OCHOBA BO3HWKHOBEHMS BUONOTEHLMANOB.
Oncpdpy3noHHbIe, MeMbpaHHble 1 dha3oBble NoTeHumansl. PaBHoBecne [loHHaHa. YpaBHeHWe
HepHcTta. MeMbpaHHas n cpasoBasi Teopusi.

BuneTt 14
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1. KnHeTumka npocTtewmnx goepMeHTaTnBHbIX peakunii. @epMeHT-cybCcTpaTHbI KoMnnekc. Y paBHeHne
Mwuxaanuca - MeHTeH. Haykumsa n penpeccus cuHTeda pepMeHToB. Perynaumnsa ckopocTen
6roxmmMmnyecknx npoueccos. MNMpuHUMn XuHwWenbBeyna.

2. MNoTteHumnan neincteus. Ponb MOHOB HATpWs B reHepauun noteHumana nenctens. KUHeTnka MoHHbIX
MOTOKOB.

Bunetr 15

1. CoBpeMeHHble NpeacTaBneHnst 0 CTPoeHUn MembpaH. XnakocTHo-Mo3anyHas mogens. CBoicTea
BHYTPWKNETO4YHOW Boabl. CBoMCTBa H6enkoB 1 nnnnaos. PyHKUMM dpocdhonmnmnaos. VIoHHbIe KaHanbl B
MembpaHax.

2. 30Hbl ancrnepcun anekTpn4eckmnx napameTpos. N3aMeHeHus ANEKTPUYHECKUX XapaKTeEPUCTUK B
3aBNCUMMOCTW OT PU3NONOrNYECKOro COCTOAHMSA obbekTa. KOSCDCDI/ILI,I/IGHT nondapundadnn. MeTtonbl
N3MEPEHNA 3JIEKTPOMNPOBOOHOCTN.

BuneTt 16

1. OcHoBHble thyHKLIMN BioMeMbpaH: orpaHnyYnTenbHas, TpaHcnopTHas, buosHepreTmyeckas,
MeTabonunyeckas, peLenTopHas, perynatopHas.

2. MexaHn3Mm nonsipusauny B buonornyeckux tkaHsx. Buapl nonsipmsauun. Bpems penakcaumn.
OcobeHHOCTN CTPYKTYPbI KNETOK U TKaHel, fexatime B OCHOBE UX 3N1EKTPUYECKNX CBOWCTB.
Bunet @17

1. NaccuBHbIR TpaHcnopT BewecTs. Ouddyans. Buobl andpdysnn. YpasHeHne angodoysun,
ypaBHEHWe NPOHMLLAEMOCTW, KOHCTaHTa NPOHNLAEMOCTIN. TpaHCMNopT HE3NEeKTPONUTOB.
PacTtBopuMOCTb NMpoHMKaroLero BelwecTsa B BO4e 1 nunuaax.

2. 3aBNCUMOCTb 3N1EKTPOMNPOBOAHOCTN, EMKOCTU 1 ON3NEKTPUYECKON NPOHMLAEMOCTM OT YacToThl
nepeMeHHoro Toka. MNpocTeliwmne 3KBMBaNEHTHbIE CXEMbl BUONOrMYECKNX 0O BHEKTOB.

BuneTt 18
1. Buabl ocmoca. OcMOTMYECKME NPOLIECCHI B XMBbIX CUCTEMAX.

2. PacnpOCTpaHeHme noteHunana oencTsnsa B pasnnyHbixX 3036y,D,I/IMbIX oﬁpaaoBavax.
Metabonunyeckne npouecchol, obecneuynBatoLie BOCCTAHOBNEHNE NOHHbIX U ANEKTPUYEeCKUX
rpaaneHToB.

Bunete19

1. ®dunbTpaums. Mpumepbl PUNbTPALIMOHHBIX MPOLLECCOB B B1UONornyeckmnx obbekTax.

2. MNpoxoxaeHne NOCTOSIHHOIO U NepeMEHHOro Toka Yepes bronornyeckne TkaHu. VimnenaHc: ero
akTMBHas (oMmyeckas) n peakTMeHas (EMKOCTHas) COCTaBnsowWwme.

BuneT1€20

1. AkTnBHbIN TpaHcnopT BewecTs. Na-K- Hacoc.

2. Onpegnensiowme peakumum CNOXHOro npotecca B bmonornyeckoin cucteme. BoiseneHune
NMMUTUPYIOLWErO 3BeHa. Buabl 6BUOXMMUYECKUX NPOLIECCOB.

Bunet@21

1. Bugbl nonspusaunn. Bpems penakcauun.

2. bronornyeckme makpoMonekynbl B pacteope. KoHghopmauusi makpomonekyn. Cunbil,
cTabunmaunpyrowme NPoCTPaHCTBEHHYIO CTPYKTYPY MakpOMONeKy bl

7.1. OcHoBHas nuTeparypa:

1. AHTOHOB B.®., ®u3anka n buodomamnka [DnekTpoHHbI pecypc] : y4ebHuk / B. ®d. AHTOHOB, E. K.
Kosnosa, A. M. YepHbiw. - 2-e naa., ucnp. n gon. - M. : FOOTAP-Meauna, 2015. - 472 c. - ISBN
978-5-9704-3526-7 - Pexxum goctyna: http://www.studmedlib.ru/book/ISBN9785970435267.html
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2. AHTOHOB B.®., ®ursmka n buoduanka. PykoBoACTBO K MPAKTUNYECKUM 3AHATUSAM [DNEKTPOHHbIIA
pecypc] : yuebHoe nocobue / AHToHOB B.®., YepHbiw A.M., Kosnosa E.K., Kopxyes A.B. - M. :
F90TAP-Megana, 2013. - 336 c. - ISBN 978-5-9704-2677-7 - Pexum pocrtyna:
http://www.studmedlib.ru/book/ISBN9785970426777.html

3. Pemnsos A.H., MeaununHckas n bruonormdeckas dovsmka [SnekTpoHHbI pecypc] : y4ebHuK /
Pemunzos A.H. - 4-e nag., ucnp. n nepepab. - M. : TOOTAP-Meaua, 2013. - 648 c. - ISBN
978-5-9704-2484-1 - Pexxum goctyna: http://www.studmedlib.ru/book/ISBN9785970424841.html

4. Wamos V.A., BuomeounumnHckasa atuka [OnekTpoHHbin pecypc] / lWamos L. A. - M. :
F90TAP-Megana, 2014. - 286 c. - ISBN 978-5-9704-2976-1 - Pexum pocrtyna:
http://www.studmedlib.ru/book/ISBN9785970429761.html

7.2. lononHuTenbHasa nureparypa:

dinpenbmaH E.[N., ®nsmka ¢ anemeHTaMn 6Modomnankm [DneKTpoHHbI pecypc] : y4ebHuk / E. 1.
ongenbmaH - M. : TOOTAP-Meana, 2013. - 512 c. - ISBN 978-5-9704-2524-4 - Pexum goctyna:
http://www.studmedlib.ru/book/ISBN9785970425244.html

AHTOHOB B.®., dunsmka n bnocunanka [SnekTpoHHbIN pecypc : y4ebHuk / B. ®@. AHTOHOB, E. K.
Kosnoea, A. M. YepHbiw. - 2-e uaa., ucnp. n gon. - M. : F'OOTAP-Meauna, 2013. - 472 c. - ISBN
978-5-9704-2401-8 - Pexxum poctyna: http://www.studmedlib.ru/book/ISBN9785970424018.html

KamkuH A.l"., Atnac no comsmonoruun. B oByx Tomax. Tom 1 [9nekTpoHHbI pecypc] : y4ebHoe
nocobue / KamkmH A.l"., Kucenesa U.C. - M. : T9OTAP-Menua, 2013. - 408 c. - ISBN
978-5-9704-2418-6 - Pexxum goctyna: http://www.studmedlib.ru/book/ISBN9785970424186.html

KamkuH A.l"., Atnac no comamonoruun. B nByx Tomax. Tom 2 [9nekTpoHHbI pecypc] : yuebHoe
nocobue / KamkuH A.T"., Kucenesa W.C. - M. : TOOTAP-Megua, 2013. - 448 c. - ISBN
978-5-9704-2419-3 - Pexxum goctyna: http://www.studmedlib.ru/book/ISBN9785970424193.html

7.3. UHTEepHeT-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 %
Buodhmanka 3peHus - http://www.all-fizika.com/article/index.php?id_article=1982

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

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

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncuunnuHbl "Bruoduamka" npegnonaraet MCNONb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHmns:

PernctpaumoHHbIn Homep
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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.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crtpannua 15 n3 17. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuHbl "Bruodmasnka”; 33.05.01 dapmaums; noueHT, K.H. (noueHT) Epemees A.M.

AyaouTopus ¢ MynbTMeOnanpoeKkToOpoM 1 aKpaHOM, HOyTOYK, nnakarbl, a TakXxe ayamtopus ons
NpakTUKyMoB ¢ 0bopyaoBaHneM, HEOOXOONMbIM ONs TPOBEAEHMS NPaKTUYECKUX 3aHATUIA.

NmeeTcsa poctyn B 6UGNNOTEKY B YATANBHBIA 32N U BO3MOXHOCTb MONYyYeHUs nuTepaTtypbl Ha

aboHeMeHT (ons camocTosTenbHOM paboThl); 4OCTyn K ceTn VIHTepHeT (BO BpeMsi caMoCTOSITENbHOA
NOArOTOBKN).

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BINO u yyebHbIM NnaHom no
cneunanbHocTK: 33.05.01 "dapmauns” n cneuynanmsauum He NPeLyCMOTPEHO .
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