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Mporpamma ancumnnuHbl "Brodmanka"; 020400.62 Buonorus; ooueHT, K.H. (aoueHT) Epemees A.M. , noueHT, K.H. (ooueHT) Skoenes A.B.

Mporpammy ovcumnnuHbl paspabotan(a)(vm) AoueHT, K.H. (aoueHT) Epemees A.M. kadpenpa
dom3nonoronn Yyenoeeka v XnBoTHbIX NPMub otoeneHne doyHOoameHTanbHOM MeONLUUHDI ,
Alexandr.Eremeev@kpfu.ru ; poueHT, K.H. (aoueHT) Skoenes A.B. kadpenpa dpuanonoromm yenoseka
N XNBOTHbIX NDPMub oTtoeneHvne goyHaameHTanbHOM MeguuuHel , alv.yakovlev@gmail.com

1. Uenn ocBOEHNS AUCLUMINHBI

doopMUpOBaHME NPEeACTaBIEHUA O TEOPETUYECKMX OCHOBAX M OCHOBHBIX METOAAX MONEKYNSPHOW
6roconankm, o buocnsnke MeMbpaHHbIX NPOLIECCOB, CTPYKTYPE U (OYHKLIMOHMPOBAHNM
buonornyecknx MembpaH, OCHOBHbIX METoax UCCnenoBaHMs MeMbpaHHbIX MPOLECCOoB, O
TEOPETMYECKMX OCHOBAX M OCHOBHbIX METOAax M3y4yeHnst doTobmnonornyeckmx NpPoLLeccos, o
TEOPETMYECKMX OCHOBAX M OCHOBHbIX METOAax paanaumoHHoM 61Mon3nKn, NPUMEHEHNE NONYyYEHHbIX
3HaHWI N HAaBbLIKOB B PELIeHU NPOECCMOHaNbHbIX 3aaau.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BknodeHa B pasnen " 53.6.3 MpodgeccmnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpammbl 020400.62 Bronorns n oTHocUTCs K 6a30BOM
(obwenpodpeccrnoHanbHom) Yyactn. OcBamBaeTcs Ha 2 Kypce, 3 CEMeCTp.

npodpeccroHanbHbIv LMK, BapuaTnsHas 4actb (B8)

3. KomneTteHuuun obyuatowerocsi, popMmupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdobpoBka
npuobpeTtaemor KOMNETeHUUN
MCNonb3yeT B No3HaBaTeNIbHOM U NPOJPeCCUOHanbHOM
nesitenbHocTn 6a3oBble 3HaHUS B 06n1aCT MaTeMaTuKn 1
0K-6 €CTEeCTBEHHbIX HayK, NPUMEHSeT MeToabl MaremMaTn4yeckoro
aHannsa n MogennpoBaHns, TeopeTUYecKoro u
9KCMnepuMeHTanbHOro nccnenosaHus

LNEMOHCTPUPYET 3HAHWNE NPUHLMMOB CTPYKTYPHOW U
CPYHKLMOHANbHOM opraHm3aumum 61onornyecknx o6 eKToB u
nk-3 MexaHU3MOB rOMEOCTaTUYECKON perynsiuum; npuMeHseT
OCHOBHbIE (OM3MNONOrN4Yeckne METOIbl aHaANN3a N OLLEHKM
COCTOSIHUSI XMBbIX CUCTEM

LEMOHCTPUPYET 3HAHME MPUHLIMMOB KNETOYHOM OpraHn3aumm
6ronornyecknx 06 bEKTOB, BUOGUINYECKMX 1 BUOXUMUNYECKNX

Lndop komMneTeHUUH

nk-4
OCHOB, MEMDOpPAHHbIX MPOLIECCOB 1 MONEKYNSIPHBIX MEXaHN3MOB
XN3HeoeaTenbHOCTU
nmeeT 6a30Bble NPEACTABNEHNS O 3aKOHOMEPHOCTSIX

nK-8 BOCMPOW3BEOEHNSA U MHOMBMAYANIbHOIO Pa3BnUTUSA

6ronornyecknx 06 bEeKTOB; NCNONb3YET METObI MONTYHYEHNS U
paboTbl ¢ aMOpUOHaNbHbIMK 06 bekTamm

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

- OCHOBHble B1MON3NYECKNE 3aKOHbI, NexXallne B OCHOBE PYHKLMOHNPOBAHMS XUBbIX CUCTEM;
- 0 PU3NKO-XMMUYECKUX CBONCTBAX BUONOrn4ecknx MembpaH

- 0 MexaHu3max nepBu4HbIX OTOONONOrNYECKMX NPOLECCOB

- 0 MEXaHM3Me OEeNCTBUS MOHU3VPYIOLWErOo U3NYy4YeHNs Ha X1Bble 00 beKTbl
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2. DONTXEH yMeTb:

- UICNONb30BaTb OCHOBHbIE BUOGNINYECKME 3aKOHbI, KOTOPbIE COCTABNSAOT OCHOBY
PYHKLLMOHMPOBAHUS XMBbIX CUCTEM;

- UICNONb30BaTh BOUN3NYECKMEe 3aKOHbI B HAY4YHO-UCCNEL0BATENbCKON AEATENbHOCTH
- UICNONb30BaTb METOAbI MONEKYNSPHON BMOPU3MKIM B HAYHHO-MCCNeaoBaTeNbCKoOW paboTte

3. OONXeH BnaneTb:

- METOAaMUN MONEKYNSAPHON BOGUINKK

- MeTodaMm NccnenoBaHns MeMOpPaHHbIX MPOLIECCOB

- MeToaMu nccnenoBaHus oTob1oNornYecKmnx NPoLLEeccoB
- MeTodaMm paanaunoHHoOn Brodnankm

4. NONXeEH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

LEMOHCTPUPYET 3HAHME MPUHLIMMOB KNIETOYHOM OpraHn3aumm 6monornyeckmx 06 beKToB,
6ron3NYeCKmX N BUOXUMUYECKNX OCHOB, MEMOPAHHBIX NMPOLECCOB 1 MONEKYNAPHBIX MEXAHN3MOB
XU3HELEeATENBHOCTU

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMANHBI 3a4eT B 3 CeMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUcCUMUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Henens MX TPYyAOEMKOCTb Tekywme hopMbl
N .D.Mlc\:nl.:)v:;,r’l_lv;nbl/ CemMecTpl.ovectpa (B 4acax) KOHTponst
neKu““I'IpaKmqecmenaﬁoparopuble
3aHATUSA pa6oTbl

Tema 1. Npeamet un
3aa4n 6MoOU3NKMN.
buonoruyeckue n
donsunyeckune
32aKOHOMEpPHOCTU B
1.X1BbIX cUCTEMAX. 3 1 2 0 4
MeTtoamnyeckune
BOMPOCHI BMOONINKMN.
NcTopunsa passutus
0TEeYeCTBEHHOM
Brodonamnkm.

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

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 2.
TepmoanHammka
61ONOrNYECcKmX CUCTEM.
MNepBbI 3aKOH
TEPMOAVHAMMKMN N ero
NPVMEHMMOCTb K
6ronornyecknm
5 obbektam. Bropori 3 > 5 0 4 pedpepar
3aKOH TepMOAVNHAMMKMN,
ero OCHOBHble
dOOPMYNNPOBKM.
MNpuMeHNMOCTb BTOPOro
3aKOHa TepMOONHaMUKN
K Bmonornyeckum
cucTemam.

Tema 3. KnHetuka
3.|6uonorunyeckux 3 3 2 0 4 pecpepat
npoLecCoB.

Tema 4. buogomanka
KNeTOYHbIX NPOLIECCOB.
CtpykTypa un
PyHKLMOHUPOBaHWE
6ronornyecknx
membpaH. TpaHcnopT
BELeECTB Yepes
6riomemMbpaHsbi.
MNaccrBHbI TpaHCNOPT
BewecTB. ObneryeHHas
andppysns. AKTUBHbBIN
TPaHCMopT BELECTB.
Buab n
xapaktepucTuka
6V|Fc))n0TeE|umanos, KOgTPOHbHaﬂ
4.|MexaHu3Mbl 3 4-5 2 0 4 paboTa
BO3HUKHOBEHUS U UX pedpepat
bronornyeckas ponb.
MonekynspHble
MeXaHM3Mbl
NOABMXHOCTN BGENKOBBIX
KOMMOHEHTOB
COKPaTUTENBHOO
annapara MbiLL.
CTpykTypa n hyHKLMK
peLenToOpHbIX KNeTOK.
Ponb peuentopos B
yCTaHOBNEHUU
B3aMMOOTHOLIEHNI
opraHn3ma co BHellHeNn
cpenon.
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Buabl 1 yachbl
Paszen ayauTopHOM paborThbl,
Henens WX TPy 0eMKOCTb TekyLime coopMbl
N ‘D'"Kn"(")"m:_r;"”b'/ CeMecTpi:emectpa (B 4acax) \ll(ompgt:mp
Y Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 5.

doTtobronormyeckme

npouecchl. MexaHn3Mmbl
5.|TpaHcgopmaumy 3 6 4 0 4 pedoepat

SHeprumn B NepBUYHbIX

dP0TOOMONOrNYECKNX

npoteccax.

Tema 6. PagnaumoHHas

6rodpmanka.

MexaHn3Mmbl

BO3OencTBus Kgg;gganaﬂ
6.|oHuanpyIowei 3 7 2 0 2 Pomepar

paguaumm Ha opraHnam. P P

Moaundoukartopsl

Ny4eBOro NopaxeHus.

Tema 7. lNoarotoska K pedoepat
7. 3aueTty 3 8 0 0 0
_ Tema . Itorosas 3 0 0 0 3ayer

doopma KOHTponsA

Wtoro 14 0 22

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. MpeameT u 3apaum 6uochbnankn. Buonornyeckmne u cpmanyeckne 3aKkOHOMEPHOCTU B
XMUBbIX cuctemax. Metoguuyeckue Bonpocbl 6uochnankn. Uctopms pa3Butusi oTe4eCTBEHHOMN
6nodomnsukm.

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

BeepneHue. Npeamet n cogepxanne Kypca brnocpunanku. bronornyeckne n gouanyeckme
32KOHOMEPHOCTM B XUBbIX CUCTEMAX.

naboparopHas pabora (4 4aca(oB)):
1. pelwieHre TeopeTnyecknx 3anad

Tema 2. TepmoanHamuka 6uonormyeckux cucrtem. lNepebii 3aKOH TEPMOAUHAMUKMA U €0
NPUMEHNMOCTb K Buonornyeckum obbekTam. Bropon 3akoH TepMOAUHAMUKU, €r0 OCHOBHbIE
c¢popmynuposkun. MpMMEeHUMOCTb BTOPOro 3aKOHa TePMOAMHAMMUKKN K 6BMONOrMyeckum
cuctemam.

NeKLuMoOHHOe 3aHsiThe (2 yaca(os)):

KETPOHHBH
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MoHaTre o TepmoanHamuke. CUCTEMBI, TUMbl CUCTEM (OTKPbITblE, 3aKPbITble, U30NNPOBAHHbIE,
cTaumoHapHble). dHeprng. PyHKUUS COCTOSHUS. TepMoanHaMU4eckKmne CUCTEMbI U1
TepMoaMHaMmMyeckue napametpbl. [lepBblii 3aKOH TEPMOAMHAMUKIA, €r0 MaTteMaTnyeckoe
BblpaxeHune. 3aKoHbl NOBEAEHUS aeanbHOro rasa npv n3obapHoOM, N30XOPHOM 1 aanabaTtnieckom
npoueccax. TennoemMkocTb. 3akoH ["ecca, kak cneactsme NepBoro 3aKoHa TepMOaANHAMUKN,
ncrnonb3oBaHne 3akoHa ecca B Guonorun. Bropoe Havano TepmoanHammkun. HanpaeneHue
npouecca B cucteme. CamonpounasonbHble obpaTMble U HeobpaTuMble npoLecchl. PopPMyINPOBKU
2-ro 3akoHa (Knayaunyca, OcTtBanbaa, ToMncoHa), MOHATUE O BEYHbIX ABUraTtensix nepBoro 1 BTOPOro
pona. MpuHumn Kapateomopw u ero cneacteue. |l Ha4ano ons obpaTtuMbIX NPOLIECCOB.
HaxoxaeHune sHTponun, ee onanyeckmnin cMoich. |l Hayano ons HeobpaTUMbIX NPOLIECCOB.
SHTponus, paboTta 1 KONM4YeCTBO TENNOTLI B HeobpaTUMOM npouecce. dHeprus Mmbbea,
HaxoXaeHve None3Hoi paboThl, CoBepLlIaeMoit cuctemoin. dHeprus Mmbbca n sHTponus, kak
KpUTEPMN CaMOonpon3BONbHOIO NPOTEKAHUS nNpouecca B cucteme. dHeprusi Mmbbca kak
xapakTepucTtnyeckast yHkums. Cesisb aHeprum 'mbbca, aHTanbnum 1 SHTPONUN. XMMUYECKMIA
noTeHuman, ero (onanyecknii CMbICA 1 MaTeMaTtn4eckoe BbipaxeHue. XMMU4eCcKnin noTeHuman, kak
KpUTEpUin CaMonpomn3BOIbHOCTM NMPOTEKaHUS npouecca B CUCTEME (Ha NpuMepe nepexona
BelecTBa Mexay Asyms doasamu). MNpaeuno gas Mmbbcea.

naboparopHas pabora (4 4aca(oB)):

NabopaTtopHas paboTa "OnpeneneHve opixatenbHOro KoadduumeHTa" PelleHne teopeTniyeckmx
3anad

Tema 3. KnHetnka 6Monornyeckmx npoL,eccos.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

OC0bOeHHOCTN KMHETUKM peakLnn, kKatanmanpyemblix pepmeHTamun. BoiBog ypaBHeHMS
Mwnxaanuca-MeHTeH ¢ ncnonb3oBaHMeM MeToa CTaLMOHAPHOro COCTOSHUSA U PaBHOBECHOTO
meToga. Pasnnynsa metonos. CMbiCn BENMYNH KOHCTaHTbl Muxaanuca n koagpgouumeHTta k2.
["padpunyecknii aHanM3 KNHETUKN PEPMEHTHBIX peakumi, ypasHeHune JlariHymsepa-bepka.
NHrubumposaHue chepMeHToB. Tunbl MHrMbupoBaHns. KoHKypeHTHOEe MHIMbnpoBaHue, ero
MateMaTuyeckuii n rpagouyecknii aHanma. Npumepbl KOHKYPEHTHOTO NHIMOMPOBaHMS B
bronornyecknx cmctemax. HEKOHKYpeHTHOE 1 CMelaHHoe NHrMbrpoBaHWe: aHanma, NPMMepBbI.
Lpyrue Tvnbl perynsumm cKopocTn oepMeHTHOM peakuuun. Annoctepus. Teopumn annocTepun.
pH-perynsumsa ckopocTu coepMeHTHOW peakumn. CamotopmoxeHue cybectpatom. Moaenb
6ronornyecknx yacos. OCHOBbI (hapMakOKMHETMKWN: aHaNn3 AeNCTBUS NEKAPCTBEHHbIX MPENapaToB.

naboparopHas pabora (4 4aca(oB)):

nabopartopHas pabota "lMpoHNLAEMOCTb KOXN NATYWKN AN pasnnyHbIX kpacutenein" nabopatopHas

paboTa "lNoBepXHOCTHOE HaTsSXeHne BUoNOrnYecknx Xxmakocten" PelweHne TeopeTnyecknx 3anay

Tema 4. Buochunamnka KneToyHbix npoueccos. CTpykTypa n hyHKLIMOHUpOBaHUue
6uonornyeckux MembpaH. TpaHcnopT Bew,ecTs Yepe3a 6uomembpaHbl. [accuBHbIN TPaHCNOPT
BewectB. O6nerueHHas audppy3nsa. AKTUBHbIN TPAHCNOPT BelecTB. Buabl n xapakrepmcrtmka
61MonoTeHLnanoB, MexaHu3mMbl BO3HUKHOBEHUS U uX buonoruyeckas ponb. MonekynsipHbie
MeXaHU3Mbl MOABMXHOCTU 6€/IKOBbIX KOMMOHEHTOB COKpaTUTENIbHOrO arnmnaparta MbiLLL,.
CTpykTypa 1 cbyHKLUM peLenToOpHbIX KneTok. Ponb peuentopoB B yCTaHOBIEHUU
B3aMMOOTHOLLUEHUX opraHu3ma co BHelLlHen cpenomn.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KTPOHHEBH
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MonynpoHnuaemMble MeMbpaHbl 1 HelTpanbHble MONEKYbl B pacTBope. OCMOTMYECKOE AaBNEHME.
3apsxeHHble Monekynbl B pacteBope, paBHoBecue [loHHaHa. KoHCTaHTbl paBHOBECUS. AKTUBHOCTb
BewecTBa. KOHCTaHTbl paBHOBECKS, Kak KPUTEPUM NMpoTeKaHMs BUOXMMUYECKON peakuun B CUCTEME.
HaxoxaeHne akTMBHOCTM paCTBOPEHHOIO BELECTBA 1 pacTBopuTens (ypaBHeHue mbbca-Liorema
n 3aK0OH Payns). AKTUBHOCTb 1 KO3QOMULNEHT aKTUBHOCTM 3N1EKTPONNTOB. PacTBopnMoCTb
Makpomonekyn. YpaeHeHue ebas ? Xiokkens. [NponsseneHune pactsopumoct (IMP) Makpomonekyn.
OhhekTbl BCanneaHng n BbicanmeaHms. Paobl MlodomencTepa cteneHmn Bbicanvearolero 4encTams
KaTMOHOB U aHNOHOB. 3aBMCUMOCTb KOHCTaHTbl aKTUBHOCTW OT TeMnepatypbl. Y paBHEHUS
BaHT-Iogoha n AppeHuyca. Teopus nepexogHoro COCTOSHUSA NPy aHanuae gon3nkKo-XMMMYeCcKoro
CMbICNa 3HEPrNN akTUBALMW U SHTANLNUN akTuBauMn. AHann3 pepMeHTHON peakumm C
MCNONMb30BaAHNEM TEOPUM NEPEXOIHOrO COCTOAHUS. DNEKTPOXUMUYECKUIA NOTeHUnan. YpaBHeHune
HepHcTa. MprHumn paboTbl MOHOCENEKTUBHBIX MEMOPaHHBIX 31eTponoB. HaxoxaeHne ctaHaapTHbIX
3Ha4YeHNn aNEKPOXUMNYECKNX NMOTEHLMANO0B BEIWECTB N UX UCMONb30BaHWE AN OLEHKN
HanpasfeHNs NMPOTEeKaHNS peakLunn, BbIYUCIEHNS SHTPOMUN U SHTaNbMUN peakuuu.
6roanekTpmyeckmx noteHumanos. MembpaHHast n pasosasi Teopus. Pazsutme membpaHHo Teopun.
CoBpeMEHHbIe NPeACTaBNEHNS O MEXaHN3Me reHepaumm MeMbpaHHOro noTeHumana (noTeHumnana
nokos). Ponb noHos kanus. M'mnoTtesa Hatpuesoro Hacoca.TpaHcnoptHas ATdaza. 3HayeHve
MeTabonuama ans nogaepXxaHus noteHumana nokos. MNoteHumnan neincrensi. Ponb MOHOB HaTpus B
reHepauuu noteHuunana nenctens. KuHeTnka MoHHbIX NOTOKoB. MeTon domkcaumm HanpsxXeHns.
PacnpocTtpaHeHve noTeHumana oenicTeust B pa3nnyHbix Bo30yaMMbix 06pa3oBaHusIX.
MeTtabonnyeckune npoueccol, obecneymBatolne BOCCTAHOBIEHNE NOHHBIX 1 9NEKTPUHECKIMX
rpafneHToB.

naboparopHas pabora (4 4aca(oB)):

nabopatopHas paboTa "3y4yeHne akTMBHOIrO TpaHcnopTa MoHoB" nabopatopHas paboTa
"MpoBeaeHne HePBHOMO MMMYy/bca No BONOKHY" nabopatopHas paboTa "lMoTeHuman nokosi HepBHOW
knetkun" nabopartopHast paboTta "ccnenoBaHne cekpeunyn Meamatopa Ha npuMepe KOMNbITEPHO
nporpammbl "Synapse"" nabopaTtopHas pabota "MiMnegaHc 6MONOrM4ecKX ObekToB"

Tema 5. dotobuonoruyeckue npoueccbl. MexaHnambl TpaHccpopmaL MM 3HEPrumn B NEPBUYHbBIX
c¢poTrobuonornyeckmnx npoueccax.

neKumnoHHoe 3aHsitTne (4 yaca(os)):

OCHOBbI MEXaH13ma MornoweHNs 1 3ny4eHns KBaHTOB cBeTa Monekynamu. [lonepeyHoe ceveHne
gooTonpouecca, KBaHTOBbIN BbIXOA. DNEKTPOMarHMTHbl criekTp. ConocrasneHne AnnHbl BOSHbI,
4acToTbl KoNnebaHWii N SHEPTUN ANEKTPOMATHUTHBIX N3NYYEHWUIA. DNEKTPOMArHUTHbIE N3NTy4EHMS Kak
MNHCTPYMEHT BUOGONINYECKNX UCCNELOBAHMNIA CTPYKTYPbl U CBOMCTB Monekyn. Obwas
xapakTepucTka 6Monornyeckoro OenCTBUS pa3nmnyHbiX yHacTKOB 3N1EKTPOMArHUTHOrO CnekTpa.
MexaHn3M aneMeHTapHbIX OOTONPOLECCOB (POTOBOCCTAHOB- NeHNe, OTOOKUCEHME,
gooTomsomepusaums, potopasnoxe- Hue ). Oblwme cBoNCTBa MexaHn3Ma poTobMoNormyeckmnx
npoueccoB: Bo30yxaeHne poTopeLenTopa, MUrpaums aHeprum, NepBUYHbIA GOOTOXMMUYECKNIA aKT,
COMpsiXeHne C 3H3MMATUYECKUMM COCTOSHUAMM, COU3NO0NOrndecknin acpekt. MexaHnsmbl 1
cnocobbl BbIBNEHMS MUrpauunn aHeprum. OCHOBHbIE POTOBMONOrMYECKNE NPOLECCHI B XMBbIX
cucrtemax: poToCcMHTE3, oOTOTaKCKC, OTOTPOMNN3MbI, PPOTOMOPAIOreHes, 3puTesbHbIv npolecc,
dboTopeakTuBaums, oToANHAMUYECKOE OEeCTBME.

naboparopHas pabora (4 4aca(oB)):

nabopartopHas pabota "OnpeneneHne KOHLEHTPALMUN BELWECTB NPW NOMOLWM CNekTpodoToMeTpun'
nabopatopHas paboTa "vccnenoBaHne CBOMCTB CBeYeHUs xnopodounna" nabopatopHas pabota
"pedhpakTomeTpus. OnpeneneHne KoHUEHTpaumm bruonornyeckmx sewects”

Tema 6. PapnaunoHHasi 6uocousuka. MexaHM3mbl BO3OENCTBUMS MOHU3UPYIOLLLEN paavauumn
Ha opraHu3m. Moaudpmkaropbl Ny4eBOro nopaxeHusl.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
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Brabl MOHM3MpYOLWeR pagmaummn: anekTpoMarHTHOeE 1 KopnyckynspHoe. BaanmopneiicTeme
NOHN3MPYIOLWEro nanyyeHuns ¢ BewectsoM. ObpasoBaHne cBOOOLHbBIX paankanoB. PuUanyeckuii
9KBMBANEHT peHTreHa. buonornyeckuii akBnBaneHT peHTreHa. OTHocuTenbHas buonormyeckas
3O PEKTUBHOCTL. [leCTBME NOHN3MPYIOLWErO U3NyYeHnst Ha buonormyeckne obbekTbl. ATansbl
BO3OENCTBUS MOHN3UPYIOWErO U3MyYeHns Ha Bruonornyeckme 06bekTbl: CTaans NornoweHms
3Hepruu, cneumnguyeckas peakums opraHmama. OcobeHHOCTM npouecca ny4eBoro NopaxeHusl.
BnunsiHne dpmnanyeckmx doaktopos. Teoprm, 06 BSACHSOWME MEXAHN3MbI Ty4EBOMO MNOPaXEHUS:
TEOPUSt MULLEHWN, TEOPUSI HEMPSIMOTO AEVCTBMS, TEOPUS MPSIMOrO AEeNCTBUS, TEOPUS
BbICBOOOXAEHUS (DEPMEHTOB, TEopUs LIeMHbIX MPOLLECCOB.

naboparopHas pabora (2 4aca(oB)):
PeweHune Teopetuyecknx 3anad
Tema 7. NoaroroBka K 3a4eTy

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

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

CTYAEHTOB

dopMbl KOHTPONSA
camMoCTOsITeNIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 1. lNpeamet n
3agayv 6rochnsnkm.
Buonoruyeckune u
donsnyeckmne
3aKOHOMEPHOCTU B
1. >XM1BbIX cmgTemax. 3 1 NOAroToBka K
MeToanyeckme pedpepaty
BOMPOCHl 61ohr3mKu.
NcTopusi pa3smTus
OTEeYeCTBEHHOMN
O61OGNINKMN.

Tema 2.
TepMoanHammka
BMONOrNYECKMX CUCTEM.
[NepBbin 3aKOH
TePMOONHAMUKN N ero
NPUMEHNMOCTb K
6ronornyecknm
_o6be|<TaM. Bropow noaroToBka K 4 oechepar
3aKOH TepMOANHaMUKW, pedoepaty
€ero OCHOBHble
doOPMYNNPOBKM.
[MprMeHMOCTb BTOPOro
3aKkoHa TepMOoaMHaAMUKK
K BMonornyeckum
cuctemam.

4 pedepar

Tema 3. KuHetunka

3.{buonorunyeckumx 3 g  |1OAroToeka Kk

4 pedbepar
npoLecCcos. pecpepary
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 4. bunogomaumka
KNeTO4YHbIX NPOLEeCCOB.
CtpykTypa n
dOyHKLMOHNPOBaHME
6ronorn4yecknx
membpaH. TpaHcnopT
BELWeCTB Yyepes
6riomemMbpaHbl.
MaccuBHbI TpaHCNOPT
BewecTtB. ObneryeHHas
andppysns. AKTUBHbBIV
TPaHCMopT BELECTB.
Buabl n
xapaktepucTuka
6uonoTeHumnanos,
4.|MexaHn3Mmbl 3 4-5
BO3HUKHOBEHUS U 1X
bronornyeckas ponb.
MonekynsipHble
MeXaHN3Mbl
NOABMXHOCTN BENKOBbIX
KOMMOHEHTOB
COKpaTUTENBHOrO
annapara MbiLLLL.
CTpyKTypa 1 oyHKLMK MOAroToska k 4 pedbepar
peLenTopHbIX KNETOK. pedoepaty
Ponb peuentopos B
YCTaHOBNEHUM
B3aMMOOTHOLWEHNI
opraHn3ma co BHellHel
cpenon.

Tema 5.
doTobuonormnyeckmne
npoueccol. MexaHn3Mbl
5.|TpaHcdopmaumn 3 6
SHEpPrun B NepPBUYHbIX pecepaty
hoTobmonornyeckmnx
npoueccax.

Tema 6. PagnauvoHxas
Grocpusmka. MoaroToBka K
MexaHn3Mbi KOHTPOLHOW 2
BO3[eNcTBuA pabote
6.|MoHM3MpYyoLWwein 3 7
pagnalmmn Ha opraHmam.

Moawndukartopbl NoaroToBKa K
fly4EBOr0 MOPaxeHus. pedbepary 2 pecpepat

noaroToBka K
KOHTPONbHOW 2
paboTte

KOHTPO/NbHas
paboTta

noaroToBka K 8 pecpepart

KOHTPO/NbHas
paboTta

Tema 7. NMopgrotoeka K 3 8 noaroToBka K 6
‘[3avety pedeparty
NTtoro 36

pedoepart

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
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B xoe 0CBOEHUSI AMCLMNANHBI NPY NPOBEAEHNN ayANTOPHbIX 3aHSATUIA UCMOMNb3YOTCS cneayowme
obpazoBatefibHble TEXHONOMUN: Nekuun, nabopatopHble paboTbl, CEMUHAPCKUE 3aHATUSA C
NCMONb30BaHNEM aKTUBHbIX M UHTEPAKTMBHbIX OOPM NPOBeAeHWS 3aHsATUiA. Mpu opraHnsauum
CaMOoCTOATENbHOW paboTbl 3aHATUIA UCNONL3YIOTCS cneaytolwme obpa3oBaTeNibHble TEXHONOMMN:
L0KNaabl C KOMMbOTEPHBIMU NPEe3eHTaUMsMN, TECTUPOBaHNE, KOHTPONbHbIE PaboThl.

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

Tema 1. NMpeamet u 3apaum 6mocounanku. Buonornueckue n cpuanuyeckme 3akOHOMEPHOCTHU B
XuBbIX cuctemax. Metoauueckue Bonpocbl 6uodpn3unku. Uctopus pasBuTusi oTe4ecTBEHHOM
6Mopn3nKMm.

pedepart , NPUMEpPHbIE TEMbI:

TeMbl pedoepatoB 1 nctopums 6nocn3nkm 2. MeToabl UCCNeaoBaHUS BMOGM3NYECKMX SBNEHUIA 3.
MaTematnyeckoe MmooennmpoBaHue. NpUMepPbl NCNonb3oBaHus 4 Victopusa passutus OTEYECTBEHHOW
61ocon3nKm

Tema 2. TepmoauHamuka 6uonormyeckux cuctem. lMepebii 3aKOH TEPMOAUHAMUKMA U €T0
NPUMEHNMOCTb K Guonornyeckum ob6bekTam. Bropon 3akoH TepMOAUHAMUKU, €r0 OCHOBHbIE
c¢popmynuposkun. MpMMEeHNMOCTb BTOPOro 3aKOHa TePMOAMHAMMUKKN K 6MONOrMyeckum
cuctemam.

pegoepart , NpUMEepHbIE TEMBbI:

TeMbl pedoepatoB 1. budoypkauns brionorndecknx cuctem 2. YpaBHeHNe COCTOSIHUS aeanbHOro rasa
3. OHTponus 4. BeyHbln aBurartenb

Tema 3. KuHetuka 6mMonornyeckux npoLeccoB.
pedoepart , NpUMEpPHbIE TEMbI:

TeMbl pecpepatoB 1. MpUHLMMBLI NOCTPOEHNE MATEMATNYECKUX MOAENei B1UONornyeckux cucTem 2
Knaccudpmkaums oepMeHTOB 1 NpUHLMMLI UX aercTBns 3 aBTokonebartenbHble NpoLecchl B
6vonoruu 4. Victopusi pa3sutusi NpeacTaBneHunin o CTpykType 6enkos

Tema 4. Buodpunauka KneToUHbIX npoueccos. CTpykTypa U PyHKLMOHUPOBaHUE
6uonornyeckux MmembpaH. TpaHCNOPT BELLECTB Yepe3d 6MomeMbpaHbl. [acCUBHBLIN TPaHCNOPT
BewecTB. O6neryeHHas oudpcpy3ns. AKTUBHbIV TPAHCMOPT BeLLecTB. Buabl u xapakrepuctuka
6MonoTeHLnanoB, MeXxaHu3mMbl BO3HUKHOBEHUA U uX buonorudyeckas ponb. MonekynsipHbie
MeXaHW3Mbl MOABUXHOCTU 6€N1KOBbIX KOMIMOHEHTOB COKPaTUTE/IbHOrO annapara MbiLLILL.
CtpykTypa n oyHKUMM peLLenTOPHbIX KNeToK. Posb peuenTtopoB B yCTaHOBIEHUN
B3aMMOOTHOLLEHUN OpraHu3ma Co BHelLUHen cpenoun.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Bonpochkl k KoHTponbHO pabote 1 MembpaHa, cTpoeHue u ceoiicTea 2 VIoHHble kaHanbl 3
MaCCUBHbIA TpaHCNOPT Yepe3 MeMbpaHy 4 AKTUBHBIA TpaHCNopT Yepe3 MeMbpaHy 5 Ocmoc
npuMeHeHne B 6rodpmarke 6. MoHsATME peuenTop 1 peuenTopHbld annapart 7 MNoTeHunan nencrens
6. AMnnudprkaums curHana B buonormyeckmnx cuctemax 7. CTpoeHue n CBOMCTBA MbILEYHOTO
annaparta 8. CokpatutenbHble 6enku 9. 9KI™ n ero ocobeHHocTn 10 Permctpaunsi akTMBHOCTU MO3ra
11. CtaumoHapHble COCTOSIHNS Bronornyeckmx cuctem 12 @epMeHTaTUBHbIA CUHTE3 1 ero KMHEeTMKa
13 Marematuyeckne mogenn. Obwuin npuHumMn moaenvposanus 14 Knaccugpmkauus
TepMmoamHammyeckux npoueccos 15 MNoHatne SHTponua 16. JinHenHas TepmoanHammka 17. Ceasb
SHTPONUM U NHCPOPMALMK B BUONOrMYECKUX CUCTEMAX

pegoepar , NpUMepHbIe TEMbI:

Tembl pecpepatoB 1. OcMmoc. nepeHoc BewecTs 2. Vicnonb3oBaHve Andody3nn B NPOMbIWNEHHOCTb U
MeouumHe 3. AKTUBHbIV TpaHCNopT B 6uonormyeckux obbvektax 4. Peuentopbl. CTpykTypa v
cTpoeHne 5. XuMnyeckne peakumm Xnebix 06 bekTax

Tema 5. dotobuonoruyeckue npoueccbl. MexaHnambl TpaHccpopmaLm 3HEPrUumn B NEPBUYHbBIX
c¢poTrobuonornyeckmnx npoweccax.

pedoepart , NPUMEpPHbIE TEMbI:
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Tembl pedpepaToB 1. uCTopms pasBmTua goTodunankn 2. CnekTpanbHble CBOMCTBA BELWECTB 3.
3akoHbl reoMeTpuyeckon ontuku 4. JliommHucueHuns 5. CoBpeMeHHble MeTOAbl UCCNef0oBaHUS B
poTochmamke n cpotobuonormum 6 dotoaectpykums 7. FRET- mukpockonusi 8. Tunbl CBETOBOWA
MUKPOCKOMUK 9. DNEKTPOHHAS MUKPOCKOMMUS OCHOBHbIE XapakKTePUCTUKIN

Tema 6. PapnauvnoHHas 6mocunamka. MexaHUu3mbl BO3OeNCTBUS MIOHU3UPYIOLLLE paavaumm Ha
opraHusm. Moagucdumkaropbl 1y4eBOro nopaxeHus.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. IyTn NPOHNKHOBEHMS BEWECTB B KNeTKy. 2. brionornyeckas ponb TpaHcnopTa BewecTs 3. .
OCHOBHble MEXaHW3MbI TPAHCNOPTa BELWECTB B MHOMOKNETOYHbIX Y OJHOKNETOYHbIX OpraHu3max. 4.
Ondpdpyauns, ckopocTtb 1 KoapduumneHT anddpysun. 5. YpasHeHne ondpdpysun. 6. .SBneHune ocmoca,
ero buonornyeckoe 3HaveHve. 7. Ponb MmakpoMonekyn B nogaepXaHum 0CMOTUYECKOro AaBneHus. 8.
MaccuBHbIA TPAHCMOPT BELECTB €r0 3aKOHOMEPHOCTU 1 Bronornyeckas ponb. 9. ObneryeHHas
onchpysnsa ee oTInYnTENbHbIE 0COBEHHOCTM 1 Bronornyeckas ponb. 10. AKTUBHBIA TPaHCNOPT
BewecTB. MexaHn3Mbl OCHOBHble xapaktepuctuku. 11. Buabl n kpatkas xapakrepucrmka
6ronoTeHumnanos, n nx buonornyeckas ponb. 12. MoTeHuman Nnokos, ero npovcxoxaeHue. 13.
loTeHuman nencTBusl, ero KOMMOHEHTbI, MOHHbIE MEXaHU3Mbl UX npoucxoxgeHue. 14. MexaHnambl
npoBeneHns B030yXAEHMS NO HEPBHbLIM BONOKHAM. DakTopbl, BAUSAIOWMNE HA CKOPOCTb NPOBEAEHNS
B036yxaeHus. 15. MonekynsipHas opraHu3aums nonepeyHo-nosocaToro Mbile4YHoro BonokHa. 16.
ONEKTPOXMMNYECKOE CONPSAXEHME NPU COKPaLLEeHMM NonepeYHo-NonocaTom mblwbl. 17.
.DoTobronornyeckme NPoLLEeCChl, XapakTePUCTMKA N NX OCHOBHbIE BuAabl. 18. .Cnocobbl Murpauum
SHeprun. buonornyeckoe 3HaveHne murpauum aHepruun. 19. brontommHecueHumns. MexaHn3ambl 1
6ruonornyeckoe 3HadveHme. 20. .XeMUIOMUHECLEHUNS, NPOLECCHI BEOYLLNE K BbICBEYMBAHUIO
kBaHTOB. 21. .O6wwwme 0COBEHHOCTM CTPYKTYPbI U PYHKLUM PELLENTOPHbBIX KNeTok. 22. Obwme
npuHUMNbI poTopeuenunn. CTpoeHne 1 PyHKUUM poTopeuenTopHoi kneTku. 23. .MexaHn3mbl
BO30YXOEHUS 3PUTENbHBIX PELENTOPOB. 24. Buabl MOHU3NPYIOWMX N3NYYEHNIA, UX OCHOBHbIE
xapakTepucTukn. 25. .EanHuLbl N3MEepeHns MIHTEHCUBHOCTU NOHU3NPYIOWMX U3NydYenii. 26.
MpUHLMNbI KONMYECTBEHHON paanobuonornun. 27. . JleicTBME MOHNINPYIOWMX U3NYHEHWNIA HA KNETKY.
28. .®dunsnyeckmne n obwebronornyeckme 0TBETHbIE PpeakLumy OPraHM3MoB Ha NOHU3NPYIOLWEe
n3nyyeHue. 29. PanmodyBcTBUTENBHOCTL KNETokK 1 TkaHew 30. JlyyeBas bonesHb 1 e€ hasbl.

pedoepart , NPUMEpPHbIE TEMbI:

Tembl pecpepatos 1. BnusiHue pagnauum Ha buonormyeckne o6bekTbl 2. reHETUYECKME MyTaLNM -
npuynHbl 3. COBpEMEHHbIE MEONLIMHCKME NPMOOPbI HA OCHOBE 3NEKTPOMarHeTn3aMa, pagnaLmoHHoOro
N3Ny4eHUs

Tema 7. NoparotroBka K 3a4eTy
pedepart , NPUMEpPHbIE TEMbI:

1. Buogomauka gbixaHus 2. remoanHamuka 3 buodgomauka geuxeHns 4 buodgumauvka TaHua 5
Buodomsnka cnyxa

Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 3a4eTy:

BOﬂpOCbI Onga NoAroToBKM K 3a4eTy

1.0npeneneHne buodounankn kak Hayku. Mpeamet n 3apgaum 6nocpmankm. Ceasb GUOPN3NKM ¢
npyrumMun Haykamm. OCobBeHHOCTI NPOSIBNEHNS 3aKOHOB (OU3UKM U XMW B XMBbIX CUCTEMAX HA
KNETOYHOM YPOBHE 1 Ha YPOBHE OpraHnama.

2.0OCHOBHble MyTX UCMONb30BaHUSA 3HEPrun B opraHnamax. Buaobl Guonoruyeckmnx pabor.

3.MoHATMe 06 0bpaTnMbIX N HeobpaTuMMbIX Npoueccax. Ponb HeobpaTUMbIX MPOLLECCOB B XUBbIX
opraHuamax.

4.TloHATME 0 TepMOOMHAMMYECKOM npoLecce. [lapameTpbl CUCTEM, COCTOSIHNE CUCTEMBI.
5.MepBblii 3aKoH TepMoaANHaMUK. Ero npMmMeHMMocTb kK Bronorn4ecknm obbekTam.
6.3akoH ["ecca, ero ucnonb3oBaHue B buonoruu.

7.CBoboOHas 1 CBSAI3aHHAs aHeprus, nx NposiBfieHne B BMONOrMY4ecKMX cUCTEMaXx.
8.9HTponus kak mepa HeobpaTUMOCTN TEPMOANHAMNYECKNX MPOLIECCOB.
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9.lNoHATME 0 TePMOANHAMUYECKO BEPOATHOCTM. TepMoamMHaMmnyeckasi BEPOSITHOCTb 1 SHTPOMNMUS.
10.BTopoii 3akoH TepMoanHamMmkin. Ero npumMeHnMocTb K GONOrMyeckmM CUCTeMam.

11.CTau|/|0HapHoe COCTOsIHNE N TepMOONHaMmn4eckoe paBHoBecne, X CXoOcTBO N pa3nnyume.
OcobeHHoCcTH nposiBneHnsa ctaumoHapHOro COCTosAHNA B XXMBbIX OpraHn3max.

12./13MeHeHne NOTEHLMOHANBbHOM SHEPTM MONIEKYN B MPOLIECCE XMMUYECKON peakLumi.
13.KnHeTnka goepmeHTaTmBHbIX peakunin. YpasHeHne Muxasnuca-MeHTeH.

14.0OCHOBHblEe (DOPMbI CBSA3El B BrononmMepax. QHTPONUAHbIA ¢oakTop B rnapodpOOHbIX
B3aMMOLENCTBUSX.

15.das3oBble nepexonbl. MNepexoabl rnobyna-knybok.

16.MeMbpaHa Kak yHuBepcanbHbIi KOMNOHEHT Buonormyeckux cucteM. benkm membpaH, nx
PyHKLIMOHANbHAS XapaKTepucTmka.

17.CoBpeMeHHbIe NPeaCcTaBNeHNs 0 CTPOEHUN 1 PYHKLUMN MeMOpaH, nx buonornyeckas ponb.
18.Jlunnaobl MeMbpaH, Ux xapakTepucTuka.

19.latepanbHas angpdpy3uns goocdonmnuaos MembpaH. "®nun-gonob” nepexonbl. buonornyeckas
3Ha4YNMOCTb.

20.MopenbHble MEMOPaHHbLIE CUCTEMBI.

21 .rpa,EI,VIeHTbI, NX CBOWCTBA N 3HA4YEHNE B ocyuwecTBneHnn npoueccoB XnN3HeneAaTenbHOCTH.
OCHOBHblE MEXAHWU3MbI YyCTaHOBNEHNA 1 noonep>XaHusa rpadneHToB.

22.TlyTn NPOHNKHOBEHMS BELLECTB B KIETKY.

23.Bruonoruyeckas ponb TpaHCnopTa BELWeCTB. OCHOBHblE MEXaHMN3MbI TpaHCnopTa BewecTB B
MHOIOKNEeTO4YHbIX N OOHOKNETO4YHbIX OpraHn3max.

24. Andbdoysns, CKOPOCTb M KOIAPULNEHT ANAAY3unn. VX 3aBUCUMOCTb OT PasnmnyHbIX
napameTpos. YpasHeHne ongpagysnn.

25.51BneHne ocmoca, ero buonornyeckoe 3HadeHve. Ponb Makpomonekyn B noaaepXxaHum
OCMOTUYECKOr0o AABNEHNS.

26.MNaccrBHbI TPAHCMOPT BELECTB €ro 3aKOHOMEPHOCTM 1 Bronornyeckas ponb.
27.06nervyeHHas andpdoyaunst ee oTanymTENbHbIE 0COBEHHOCTM 1 BUuonormyeckas posb.
28.AKTVBHbIN TpaHCMOpPT BelwecTs. MexaHn3mMbl OCHOBHbIE XapakTepUCTUKN.

29.0H10 - 1 3K30UNTO3

30.Bugpl n kpatkas xapaktepucTrka 6uonoTeHumnanos, n nx bmonornyeckas ponb.
31.MoTeHunan nokos, ero NPoMcxoxXaeHuve.

32.[NoTeHunan nencTems, ero KOMNOHEHTbI, NOHHbIE MEXAHM3Mbl UX MPOUCXOXAEHNE.
33.Kanwnii-HaTpueBbli HACOC, €ro posb B NOAAEPXaHUN YPOBHS TPaHCMEMOPaHHOro NoTeHumana.

34.KabenbHble CBOMCTBA HEPBHbLIX BONOKOH. [lekpeMeHTHoe 1 6e3neKpeMeHTHOe NpoBeaeHNe
BO3OYXAEHUS, NX MEXAHN3MbI.

35.MexaHn3Mbl NpoBeaeHNs BO3OYXOEHWUS MO HEPBHbIM BOSIOKHaM. dakTopbl, BNMsiowme Ha
CKOPOCTb NPOBeAEHNS BO3OYXAEHUS.

36.MOH6KYﬂHpHaﬂ opraHm3aunmsa nonepeyHo-nosiocaTtoro Mblile4yHoro BOJ1IOKHA. COKpaTI/ITeﬂbeIe
MEXaHN3Mbl.

37.MexaHu3mbl 3anycka 1 ocylecTB/ieHne CoOKpalleHnsa nonepeyHo-nonocaroro Mblile4yHoro
BOJIOKHA.

38.3ﬂeKTpOXVIMVI‘-IeCKOG conpsXxeHue npu cokpatweHun nonepequ-nonocaTon MbILLLbI.

39.CuncTeMbl HEMBIWEYHOrO COKpaLLeHNs (HEMbIWEYHON NOABMXHOCTUN). KOHTpaKTUbHble
MEXaHN3Mbl.

40.DoTobronornyeckme NPoLLEeCChl, XxapakTePUCTKA N X OCHOBHbIE BUAbI.
41.B0o36yXaEeHHbIE 9NEKTPOHHbIE COCTOSIHMSA B BMONOrnyeckmx npoLeccax.
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42.Cnocobbl Murpaumm aHeprum. bronornyeckoe aHaveHne Murpaunm sHepruu.
43.buontomnHecueHumnsi. MexaHnambl u 6Monornyeckoe 3HadeHue.

44 XeMUnioMUHECLEHLNS, NPOLIECCHI BeaylMe K BbICBEYMBAHMIO KBAHTOB.

45.06wme 0cobeHHOCTN CTPYKTYPbl 1 GOYHKLIMN PEeLEenTOPHbIX KNeTOoK.

46.06wme npuHumnbl potopeuenuumn. CTpoeHre 1 PyHKUMN DOTOPELIENTOPHON KNETKW.
47.MexaHn3Mbl BO3OYXAEHUS 3pUTENbHbIX PELIENTOPOB.

48.3puUtenbHble NUrMeHTbl. PoToXMMUYECKME NpeBpalleHnst poaoncuHa. 49.CoBpeMeHHbIe
npeacTaBneHnsi 0 MexaHnamax MexaHopeuenuun. brodusrka BocnpusaTust 3syka.
MexaHopeLenTopbl OpraHoB Cnyxa.

50.Br bl MOHN3MPYOWMX N3NYHEHUIA, UX OCHOBHbIE XapakTepUCTUKN.
51.EQMHALBI U3MEPEHUS UHTEHCUBHOCTM NOHU3MPYIOWMNX U3NTyHEWNiA.
52.MpuUHLMNbI KONMYECTBEHHOW paamobuonoruu.

53.IMpsiMoe 1 KOCBEHHOE AENCTBIE NOHNIUPYIOWNX U3NYYEHWIA.
54.[eicTBUE NOHN3MPYIOWMNX N3NYHEHWIA HA KNETKY.

55.®uanyeckre n obwebrnonormieckne OTBETHblE peakLmnm OpraHM3mMoB Ha MOHM3UpYyLoLLee
N3ny4yeHue.

56.Bbuonornyeckune aghdeKTbl AENCTBMSA MOHU3MPYIOLLEE N3NYYEHNE B 3aBUCUMOCTUN OT MOJTyYEHHOM
[,03bl.

57.PannodyBCTBUTENBHOCTb KNETOK U TKaHEWN

58.BbIX1BaeMOCTb OPraHn3MOB B 3aBUCUMOCTM OT MOYYEHHON 003bl MOHM3UpYLoLee 06nyYeHNS.
J[103bl, xXapakTepunaytowmne paanovyBCTBUTENbHOCTb OPraHN3MOB.

59./lyyeBas bonesHb 1 e€ asbl.

60.PakTopbl, MOgUdUUMpPYIOWME Ny4eBOoe nopaxeHue. x xumnyeckas npupona n MEXaHn3m
OencTBuS.

7.1. OcHOBHas nuTteparypa:

1. Buodpnsmka: B 2 1. T. 1: TeopeTuyeckas buocpunsmka: YuebHuk. - 3-e nsa. / A.b. PybuH. - M.:
M3n-so MI'Y; nsp-so "Hayka", 2004. - 448 c. Pexum goctyna:
http://www.studmedlib.ru/ru/book/ISBN5211061101. 9BC "KoHcynbTaHT cTygeHTa"

2. Camoiinos B.O. MenunumnHckas 6uodumsmka: yuebHuk ans Bysos / B.O. Camoiinos. - 2-e nsg.,
ncnp. u gon. - Cl6.: Cnew/lut, 2007. - 560 c. Pexum goctyna:
http://www.studmedlib.ru/ru/book/ISBN9785299003352. 9B5C "KoHcynbTaHT cTyaeHTa"

7.2. JlononHuTenbHasa nuteparypa:

1. MpakTnkym no 6nogunauke : yuebHo-metoamdeckoe nocobme / A. M. Epemees, B. B. KocTowko ;
KasaH. roc. yH-T, buon.-noys. gpak. ? KasaHb : [KI'Y], 2007 . - 52 c. 50 aka.

7.3. NHTepHeT-pecypchbl:

Google - www.google.com

Wiki -

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

Bce o buodgomamke membpaHbl - http://www.pereplet.ru/obrazovanie/stsoros/109.html

INlekumm - http://quator.org/all-materials/item/782-lectures-biophysics
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHne gucumnnuHbl "Buodmsnka" npegnonaraet UCNONb30BaHWE cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

KomnbtoTepHbI kKnacc, npeacraensowmii cobon paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbLIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA OOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNopaTuBHOM KoMMbioTepHon cetn KDY n
HaxoOsTCs B €4VMHOM OOMEHe.

Y4yebHo-mMeToOmnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUK B
3NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaoCcTaBneH CTyaeHTaM.
OnekTpPoHHO-6ubNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWwmnTy UMPOBOro KOHTEHTA y4ebHO-METOAMYECKON NMTepaTypbl Onsl By30B C
ycnoeueM o6s13atenbHOro cobntoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbI JOCTYN K HE06Xx0AUMbIM A5s 06pa3oBaTenbHOro Npouecca 3naHusim ¢
1CMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIrOC
BIMO.

Ayontopus ¢ MynbTUMEONANPOEKTOPOM M 3KPAHOM, HOYTOYK, Nnakarbl, a TakXxe ayantopus ons
NPaKkTMKyMOB C 060pyLOBaHMEM, HEOOXOAMMBIM A5 MPOBEAEHNS NPAKTUYECKNX 3aHATUIN.
NmeeTcsa noctyn B 6UGNNOTEKY B YATANbHBIA 32N U BO3MOXHOCTb MNONYyYeHUst nuTepartypbl Ha

aboHeMeHT (ons caMocTosTeNbHOM paboThl); 4OCTyn K ceTn VIHTepHeT (BO BpeMsi CaMoCTOSITENbHOA
noaroToBKN).

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NnaHoM no
HanpasneHnio 020400.62 "buonorua” n npodounto nogrotoskn buoakonorus .
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