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Mporpamma gucumnnuHel "Brogmamka"; 020400.62 Buonorus; ooueHT, K.H. (ooueHT) Skosnes A.B.

Mporpammy aucumnnuHbl paspabotan(a)(1) AoueHT, K.H. (ooueHT) Akosnes A.B. kadenpa
dom3nonoronn Yyenoeeka v XnBoTHbIX NPMub otoeneHne doyHOoameHTanbHOM MeONLUUHDI ,
alv.yakovlev@gmail.com

1. Uenn ocBOEHNS AUCLUMINHBI

doopMUpOBaHME NPEeACTaBNEHUA O TEOPETUYECKMX OCHOBAX M OCHOBHBIX METOAAX MONEKYNSPHOW
6roconankm, o buocnsnke MeMbpaHHbIX NPOLIECCOB, CTPYKTYPE U (OYHKLIMOHMPOBAHNM
buonornyecknx MemMbpaH, OCHOBHbIX METoax UcCnenoBaHms MeMbpaHHbIX MPOLECCOoB, O
TEOPETMYECKMX OCHOBAX M OCHOBHbIX METOAax M3y4yeHnst doTobmnonornyeckmx NpPoLeccos, o
TEOPEeTMYECKMX OCHOBAX M OCHOBHbIX METoAax paanaumoHHon 61Modn3nKn, NPUMEHEHNE NONYyYEHHbIX
3HaHWI N HAaBbLIKOB B PELIEHUN NPOECCMOHaNbHbIX 3a4au.

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

JaHHas yyebHas oncumnnnHa BknodeHa B pasnen " 53.6.3 MpodgeccnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpammbl 020400.62 Bronorns n oTHocUTCs K 6a30BOM
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.8 NpodheccroHanbHbIi" 0CHOBHOM
obpasosaTtesnbHol nporpammbl 020400.62 Bronorns 1 0THOCUTCS K BapuUaTUBHOM YacTu.
OcBavBaeTcs Ha 3 Kypce, 5 ceMecTp. NpodhecCuoHanbHbIi LMK, BapuaTneHas 4acTtb (B8)

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
AK-4 LEMOHCTPUPYET 3HaHME NMPUHLMNOB KNETOYHOW opraHu3aumm
(MPOCPECCHOHANBHBIE Bronornyecknx 06 bEKTOB, BUOGUINYECKMX 1 BUOXUMUNYECKNX
OCHOB, MEMOPaHHbIX NMPOLECCOB 1 MONEKYNISAPHbIX MEXAHN3MOB
KOoMreTeHuun)
XMN3HEeLeATEeNbHOCTH
OK-16
(0BLweKkynbTypHbIE 3a60TMTCH O Ka4ecTBe BbIMONHAEMOW paboThbl (
KoMneTeHuunn)
nprobpeTaeT HOBbIE 3HAHMS 1 DOPMUPYET CYXAEHMUS MO
oKk-3 Hay4HbIM, COLMaNnbHbIM U Opyrim npobnemam, Ncnonb3ys
COBpeEMeHHble 0bpa3oBaTefibHble Y MHPOPMALNOHHbIE
TEXHONornn
NCNonb3yeT B MO3HaBATENbHOM U NPOMPECCUOHANbHOW
OK-6 nestenbHocTn 6a3oBble 3HaHMSA B 06n1acT MaTeMaTukn 1
(0BLweKkynbTypHbIE €CTEeCTBEHHbIX HayK, MPUMEHSeT MeTobl MaTeEMaTUYECKOro
KOMNeTeHLmm) aHanusa n MooennpoBaHns, TEOPETUYECKOro
SKCNepuMeHTanbHOro nccnenoBaHns
AK-5 NPUMEHSIET COBPEMEHHbIE SKCNEPUMEHTaNbHbIE METOLbI
' Tbl C BIONOrNYECKNMN 06 BEKTAMM B MONEBBIX U
(NMpodpeccroHanbHble pago ¢ Guonoruec obbekTa 6 one o
KOMMETEHLN) nabopaTopHbIX YCOBUSIX, HaBbIKM PAGOTLI C COBPEMEHHON
annapatypow
MK-15 cnocobeH akcnnyaTMpoBaTb COBPEMEHHYIO annapaTtypy v
(npodpeccunoHanbHble obopynoBaHve Ans BbIMOMHEHUS HAYYHO-UCCNEN0BATENbCKMX
KOMNeTeHLmm) nonesbix 1 nabopatopHbix Bronornyeckmx pabort
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Mporpamma gucumnnuHel "Brogmamka"; 020400.62 Buonorus; ooueHT, K.H. (ooueHT) Skosnes A.B.

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

LNEMOHCTPUPYET 3HaHNe NPUHLMMOB CTPYKTYPHOW 1

Lncpp komneteHLUN

MNK-3 hYHKLMOHANbHOM opraHm3aumnm 61onornyecknx 06 -ekToB 1
(NpodbeccroHanbHble MexaHW3MOB rOMEOCTaTUYECKON perynsiuum; npuMeHsieT
KOMNeTeHLUMW) OCHOBHbIE (OM3NONOrnYeckne METoAbl aHaNN3a N OLLEHKM

COCTOSAHNA XUMBbIX CUCTEM

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:

1. OONXEH 3HaTb:

- OCHOBHble B1MoPn3nNYecKne 3aKOoHbI, nexalime B 0OCHOBE (OYHKLIMOHMPOBAHWS XMBbIX CUCTEM;
- 0 PU3NKO-XMMUYECKUX CBONCTBAX BUONOrnm4ecknx MembpaH

- 0 MEexaHM3max NepBUYHbIX OTOBNONOrMYECKNX MPOLLECCOB

- 0 MEXaHM3Me OeNCTBUSI MOHU3UPYIOLWEro U3NYy4YeHUs Ha X1Bble 00 beKTbl

2. DONIXEH yMeTb:

- UICMONb30BaTb OCHOBHbIE BUON3NYECKME 3aKOHbI, KOTOPbIE COCTABNSIOT OCHOBY
PYHKLIMOHMPOBAHUS XMBbIX CUCTEM;

- UICNONb30BaTh BOU3NYECKME 3aKOHbI B HAY4YHO-UCCNEn0BATENbCKON AEATENbHOCTH
- UICMONb30BaTh METObl MONEKYNAPHOM BMOON3NKM B Hay4HO-UCCNe0BaTENbCKo paboTte

3. DOnXeH BnageThb:

- METO4aMUN MONEKYNAPHON BOGUINKU

- METOL4AMUN NCCNenoBaHNs MeMOpPaHHbIX NPOLIECCOB

- METOL4aMUN nccnenoBaHns oTobMonornyeckmx NPoLEeccoB
- METOLaMUN paanaunoHHON B1UoGN3NKN

LEMOHCTPUPYET 3HAHME MPUHLIMMOB KNIETOYHOW OpraHn3aumm 6rmonornyeckmx 06 beKkToB,
B6roun3nYeckmx N BUOXUMUYECKNX OCHOB, MEMOPAHHBIX NMPOLIECCOB 1 MOMEKYNSIPHbIX MEXaHN3MOB
XU3HEeoesTENbHOCTH

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 4yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4€eT B 6 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., 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 - "ynosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAaynto
TemaTtnyecknn nnaH gUcCUUNIUHbI/MOAYNS
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Mporpamma gucumnnuHel "Brogmamka"; 020400.62 Buonorus; ooueHT, K.H. (ooueHT) Skosnes A.B.

Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI::I/ CemecTp| cemecTpa (B yacax) ‘I'( ompfﬁn ﬂp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 1. [Npeamert un

3agaqv 6nochnsnkm.

Buonornyeckne n

donsnyeckune

3aKOHOMEPHOCTU B
1.X1BbIX cCUCTEMAX. 6 1 2 0 0 pecpepar

MeTtoanyeckne

BOMpPOCHI 61ochn3amnku.

WcTopusa passutns

0TEeYeCTBEHHON

6rochn3nkm.

Tema 2. bunogomsnka

CNIOXHbIX CUCTEM U ) pedepar
2. MOneKynsipHas 6 23 4 0 6

6rochnanka

Tema 3. buogomaunka Kc&)lgggganaﬂ
3.|MeMBpaHHbIx 6 4-5 4 0 8 pecpe ar

npoueccos P P

Tema 4. bnodgomsnka Eggiegi;*aﬂ
4.|poTobronornyeckmx 6 6-7 4 0 8 a6oga

npoueccos P

Tema 5. PagnaunoHHas pedoepar
. 6rodhnanka 6 8 2 0 4

Tema . Itorosas 3ayer
" |dopma KoHTpONA : . 0 .

Ntoro 16 0 26

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. NMpeameT n 3apaum 6uochnankn. Buonornyeckmne u cpuanyeckne 3aKkOHOMEPHOCTU B
XMBbIX cuctemax. Metoguuyeckue Bonpocbl 6uochnankn. Uctopms pa3Butusi oTe4eCcTBEHHOMN
6nodomnsukm.

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

BeneHue. MNpenMeT n conepxaHue kypca buoguankn. bronormyeckne n domamnyeckne
3aKOHOMEPHOCTM B XMBbIX CUCTEMAX.

Tema 2. Buodmanka cnoXHbIX CUCTEM U MONEKynsipHasi bmodomsuka
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma gucumnnuHel "Brogmamka"; 020400.62 Buonorus; ooueHT, K.H. (ooueHT) Skosnes A.B.

MoHaTre o TepmoanHamuke. CUCTEMBI, TUMbl CUCTEM (OTKPbITblE, 3aKPbITble, U30NNPOBAHHbIE,
cTaumoHapHble). dHeprng. PyHKUUS COCTOSHUS. TepMoanHaMU4eckKmne CUCTEMbI U1
TepMoauHamMmnyeckmne napameTpsbl. [lepBblii 3aKOH TEPMOOUHAMUKN, €ro MatemaTnyeckoe
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 U3NYeCKunin CMbIC N MaTeEMaTUYEeCKoe BbipaXeHne. XMMMYeckuii noTeHuman, Kak
KpUTEpUin CaMonpomn3BOIbHOCTM NMPOTEKaHUS npouecca B CUCTEME (Ha NpuMepe nepexona
BelecTBa Mexay nByms doasamu). MNpasuno dpas M'bébca. OcobeHHOCTM KUHETUKMN peakuuu,
KaTanmsnpyembix pepmeHtamu. BoiBog ypaBHeHns Muxaannca-MeHTeH ¢ ncrnonb3osaHnem metona
CTaLMOHAPHOro COCTOSIHMSA 1 paBHOBECHOrO MeToda. Pasnnynsa metonos. CMbiCn BENUYNH
KOHCTaHTbl Muxaanuca n koapgumumeHTa k2. ['padpuyeckuin aHanms KUHETUKN qOePMEHTHbIX
peakuwnii, ypasHeHue JlaiiHyneepa-bepka. IHrmbnposaHue coepMeHTOB. TUMbl MHIMOMPOBaHNS.
KoHkypeHTHOEe MHrMbrpoBaHue, ero MaTeMaTM4ecKunin 1 rpadomyeckunin aHanns. Mpumepsl
KOHKYPEHTHOro MHrnMbupoBaHns B Buonornyeckmx cuctemax. HekoHKypeHTHoe 1 CMelwaHHoe
NHrMbrpoBaHue: aHanna, npumepsbl. Jpyrue Tunbl perynsumm ckopoctTn oepMEHTHON peakumm.
Annoctepus. Teopuu annoctepun. pH-perynaums ckopoctn OepMeHTHON peakumm.
CamoTtopMoxeHune cybctpatoM. Moaenb 6ronornyeckmx 4acoB. OCHOBbI (papMakOKMHETUKN: aHann3
LEeNCTBMSA NekapCTBEHHbIX NpenapaTos. [MpocTpaHcBeHHAs opraHn3aums 6MononMMepos.
OneKkTPOoHHbIEe CBOCTBA BMOMNONIMMEPOB.

naboparopHas pabora (6 4aca(oB)):

nabopatopHas pabota "MpPOHMLAEMOCTb KOXM NSATYWKW ONS pa3nnMyHbIX Kpacutenein" ;
nabopatopHas pabota "MoBepPxXHOCTHOE HaTsSXEeHne Bronorndecknx xunakocten; " PeweHne
TeopeTmyeckmx 3agad; CeMmHapckue Bonpocsl 1. B kakmx koopanHaTtax HeobxoamMmo CTPOUTb
rpadovikn ansi Toro, 4Tobbl NONYYMUTb NPSMONNHENHbIE 3aBUCUMOCTY ONs1 peakUuii NepBoro, BTOPOro
nopsaka u doepMeHTaTMBHbIX peakunin. 2. B cucteme nget xmMmyeckas peakuus. Kakme
aKcnepuMeHTbl Bbl ByneTte npoBoanTb Ons Toro, 4Tobbl onpeaenntb ee nopsaaok? 3. YpasHeHne
Mwuxaanuca ? MeHTeH, BbIBEAEHHOE METO4AMW PABHOBECHOIO M CTALMOHAPHOrO COCTOSHMS, OOHO U
T0 Xe. NoyeMy b6bl TOrga He UCNONb30BaThb TOMbKO OOMH U3 METOOOB O/sl MONYyYEeHUS 3TOro
ypaBHeHuna? 4. MNoyeMy ons rpagonyeckoro aHannaa oepMeHTHbIX peakumii UCrnonb3ayoT
3asucumocTtb 1/V ot 1/S? 5. B cnydae pH - perynauumn doepMeHTaTUBHbIX peakLmii 1 perynsaumm
NyTEM CaMOTOPMOXEHUSI CybCTpaToM 3aBUCUMOCTb CKOPOCTM peakummn OT KOHLEeHTpauum cybecTparta
6yneTt umeTb oanHakoByto popMy. Ob6bsICHUTE NoYyeMy. XapakTepucTka OCHOBHbIX (OOPM CBSI3eil B
6enkoBbix Monekynax. Metoabl M3y4eHUst KOHOOPMAaLMOHHON NoaBUXHOCTN 6enkoB. CBS3b
XapaKTepPUCTNK KOH(POPMALIMOHHOM NOABUXHOCTM BENKOB C X OYHKUMOHANbHBIMU CBOMCTBaMM.
dyHKUMOHaNbHbIE cBONCTBA remornobuHa. okaxuTe, 4yto Guononnmepsbl 0bnagatoT cBOCTBaMU
KakK MCTMHHbIX PaCTBOPOB, TakK N KanNoOULHbIX CUCTEM.

Tema 3. Buodpmanka membpaHHbIX NPOLLECCOB
neKumnoHHoe 3aHsitTne (4 yaca(os)):

KETPOHHBH
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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
rpaaveHToB. Tema 4. OnekTponpoBOAHOCTb buonormyeckux 06bekToB MaccrBHbIE aNeKTpUYeckne
ABNEHMS. DNEKTPUYECKME XapakTEPUCTUKN BUONOrMYECKNX TKaHe 1 Ccrnocobbl X N3MEPEHNS.
MpoxoxaeHne NOCTOSIHHOTO 1 NEPEMEHHOro Toka Yepes buonornyeckme TkaHu. MimnenaHc: ero
aKTMBHas (oMmyeckas) n peakTMBHasa (EMKOCTHas) cocTasnstowme. 3aBMCUMOCTb
9N1EKTPONPOBOAHOCTM, EMKOCTU U ONSNEKTPUYECKON NPOHMLAEMOCTN OT YACTOTbl MEPEMEHHOIO
Toka. [NpocTeiiwmne sKkBUBaNEHTHbIE CXeMbl Buonormyecknx 06 bekToB. MexaHn3M nonspusauunm B
6ronornyecknx TkaHsx. Buabl nonsipusaummn. Bpems penakcaumm. OcobeHHOCTM CTPYKTYpbl KNeToK
M TKaHEen, nexatme B OCHOB

naboparopHas pabora (8 yaca(oB)):

nabopatopHas pabota "N3y4yeHne akTMBHOIO TpaHcnopTa MoHoB"; nabopatopHas paboTta
"MpoBeaeHne HePBHOMO MMMYbca No BOMOKHY"; nabopatopHas paboTta "lMoTeHuman nokost HepBHOW
knetkn"; nabopatopHas paboTa "ViccnenoBaHue cekpeuumn Meguatopa Ha npuMepe KOMMbITEPHOW

nporpammsbl "Synapse""; nabopatopHas paboTa "MiMnenaHc 6buonornyeckux o6bekToB"; PeweHne
TeopeTnyecknx 3anay

Tema 4. Buopunaumka poTobMonormyeckmx NpoL.eccos
neKkumnoHHoe 3aHsitne (4 yaca(os)):

OCHOBbI MEXaH13Ma MornoweHNs 1 3ny4eHns KBaHTOB cBeTa Monekynamu. [lonepeyHoe ceveHne
gooTonpoLecca, KBaHTOBbIN BbIXOL. DNEKTPOMarHUTHbIN cnekTp. ConoctasneHne anHbl BOMHBI,
4acTOoTbl KoNnebaHut N aHePrMn 3NeKTPOMarHUTHBIX N3NyYeHWA. DNEeKTPOMArHUTHbIE N3NYyYeHNs Kak
NHCTPYMEHT BMOPUN3NYECKNX NCCNesoBaHNiA CTPYKTYPbI 1 CBOMCTB Monekyn. Obwas
XapakTepucTnka b1uonorn4eckoro 4encTBms pasnmnyHbIX y4acTKOB 3/1EKTPOMArHUTHOrO CNekTpa.
MexaHn3M aneMeHTapHbIX OOTONPOLECCOB (POTOBOCCTAHOB- NeHNe, OTOOKUCNEHME,
gooTomsomepusaums, potopasnoxe- Hue ). Obwme cBoNCTBa MexaHn3Ma poTobMoNormyeckmnx
npoueccoB: Bo30yxaeHne poTopeLenTopa, MUrpaums aHeprum, NePBUYHbIA GOOTOXMMUYECKNIA aKT,
COMPSAXEHNE C SH3UMATMYECKMMU COCTOSAHNSAMUN, OU3NONOrnYecknin adopekT. MexaHnambl 1
cnocobbl BbisiBNEHNS Murpaummn aHeprun. OCHOBHble h0TOOMONOrM4yeckre NpoLEecehl B XMBbIX
cucrtemax: PoToCcMHTE3, OOTOTaKCKC, OTOTPOMNMN3MbI, PPOTOMOPAIOreHes, 3puUTesbHbIV npolecc,
dboTopeakTuBaums, oToANHAMUYECKOE OEeCTBME.

naboparopHas pabora (8 4aca(oB)):

nabopartopHas pabota "OnpeneneHne KOHLEHTPALMWN BELWECTB NPW NOMOLLM CNEKTPOOTOMETPUN";
nabopatopHas paboTa "nccnenoBaHne CBOMCTB CBeYeHMs xnopodounna"; nabopatopHas paboTa
"pedopakTomeTpus. OnpeneneHne KoHUeHTpauun bruonornyeckmx selwecTs" Bonpockl 1. Kakne
MEXaHW3Mbl nexaT B OCHOBE MUTpaLumn 3HEPrn Mexay Monekynamm B 6uonornyeckux cuctemax? 2.
Z-cxema (poTocuHTE3a, LNKINYECKUA N HELIMKNNYECKUIA NepeHOC 3NeKTPOHOB

Tema 5. PapnaumnoHHas 6uocun3amnka
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Buabl noHM3Mpytowel pagmaumnm: 3NeKTpoMarHMTHoOe 1 KopryckynsipHoe. Bsanmoaeictene
VOHN3UpPYIOLWEro nanyyeHmns ¢ BewectsoM. ObpasoBaHme cBOBOAHbIX paankanos. Pusmyeckuii
3KBMBANEHT peHTreHa. buonornyeckuin akemBaneHT peHTreHa. OTHocuTenbHas buonornyeckas
3oheKTMBHOCTb. [leNCTBME NOHMINPYIOLWEro N3NyYeHust Ha Buonormyeckme o6bekTbl. dTansbl
BO3LECTBUS NOHU3MPYIOWErO U3NyyYeHns Ha Bronornyeckne 06 bekTbl: CTaans NOrnoLeHNs
3Heprum, cneumndmyeckas peakums opraHmama. OcobeHHOCTU npoLecca Ny4eBoro NopaxeHus.
BnusHue comnsnyecknx dpaktopos. Teopnm, 06bsSCHSAOWME MEXAHN3MBbI IYHEBOTO NOPAXEHMS:
TEOPUS MULWEHU, TEOPUS HENPSIMOTO AEVCTBUS, TEOPUS MPSIMOrO LENCTBUS, TEOPUS
BbICBOOOXAEHUS (DEPMEHTOB,

naboparopHas pabora (4 4aca(oB)):

pelweHve 3a8a4d 1. [Nepeyncnnte 0CHOBHbIE TUMbI 3NEKTPOMarHUTHOro n3nyyexHms 2. B
nabopaTtopHOM NOMELLEHNM, HAXOOSAWEMCS B 30aHUN NTUYHMKA, YPOBEHb UHTEHCMBHOCTM WyMa
nocturan 80 ob. C uenbio yMeHblueHMs Wwyma 6bi1o peweHo 0butb cTeHbl nabopatopum
3BYKOMOrNowamoumm Matepmanom, yMeHbllaowWwmm NHTEHCMBHOCTbL 3Byka B 1500 pas. Kakon ypoBeHb
MHTEHCMBHOCTM WyMa CTAHET nocne aToro B nabopatopun? 3. Touka coBepliaeT rapMoHNYeCcKme
KonebaHus ¢ 4acToTol B MOMEHT, NPpUHATLIN 3a HAaYanbHbIA, TOYKA MMENa MaKCUManbHOe
CMelleHue: . Hanucatb ypaBHeHne konebaHuii Toukun. 4. KakoBo 61onormiyeckoe 3aHavyeHme
ynbTpaduoneta 5. Hanonte caMoCTosATENBHO AaHHbIE NO AManasoHy ynbTpadrnoneTosoro
N3ny4eHns namn ang uckyccteeHHoro 3arapa. K kakoin 3oHe ynotpaduoneta (A.B. nnmn C)
OTHOCUTCS 3TO MU3ny4eHune. 6. KakoB MexaHn3m OerCTBUS BUOUMOro cBeTa Ha dpoTopeLenTopbl
XUBOTHBIX (N8 CaMOCTOSTENbHOM paboThl). 7. KakoBbl MEXaHM3MbI hoTOTakcmca 1 ooToTponmuama
(mns camocToATENbHOM paboThl). 8. [1ng NoBbIWEHNS YPOXANHOCT CEMEHA MNIWEHULbI Obinu
HaMOYeHbl B pacTBOPE a30THOKWCNOro HaTpus, B koTopoM Hatllpuit 6bin paaroakTMBHLIM N30TOMNOM
Na24. Obwas akTMBHOCTb pacTBOpa, BNUTAHHOrO 3epHOM, Bbina 1,6 MkKn. Bo ckonbko pas
yMEHbLMNNAch akTUBHOCTb 3€pHAa Yepea TPoe CYTOK Nocne NpeanoceBHon 0bpaboTtku 9. [ns
YHUYTOXEHUS BpeanTenen 3epHa B 3epHoxpaHulinuuwe 10. ncnonb3osaH Co60 B BMOE NPOBONOKK
maccoii 1 r. CopeplixaHue paanoakTMeHoro kobanbta B npoBonoke coctaenset 0,01% o1 maccol
npoBonoku. OnpeaennTb akTMBHOCTL paaviollakTneHoro kobanbta. 11. B cocymbl, cogepxatume no
8 kr 3emnu ons nposeaellHus arpo6uonornyeckoro akcnepumeHTa, BHeceH paanoakTuel Hbii
goocpop 25P32 n3 pacyeta 0,3 mkKu Ha 1 kr maccbl noysbl. Onpenenvtb akTUBHOCTb
paanodgocdopa B KaxX40M coCcyae K KOHUY onbiTa, T. €. Yepe

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

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

CTYAEHTOB

dopMbl KOHTPONSA
camoCTosITeNIbHOMN
pabortbl

Paspen

OucumnnuHbl CemecTp

Tema 1. lNpeamet n
3agayv 6rohnsnkm.
Buonornyeckne n
donsndeckue
3aKOHOMEPHOCTU B
1.XMBbIX CUCTEMAX. 6 1
MeTtoanyeckne
BOMPOCHI 61ochr3mku.
NcTopus passntms
OTEeYEeCTBEHHON
O61OGNINKMN.

Tema 2. bunogomsnka
CNOXHbIX CUCTEM 1 noaroToBka K
‘IMmonekynapHas pedepary

6rodpuanka

noaroToBka K o

pedpepary pedepar

4 pedepar
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Buabl
N dopMbl KOHTPONSA
Pasnen Henens | camoctositenbsHon [TpymoeMKOCTb b
N AducumnnuHbl CeMeCTpcemeCTpa paborthbl (B yacax) camocra%sgfbrllbuow
CTYLEHTOB P
noaroToBka K
o KOHTpONbHas
Tema 3. Buodpuanika KOHTPO/bHOW 6 pa6oaa
3.|MemMbpaHHbIX 6 4-5 |pabote
npoueccoB noaroToeka K
oechepary 4 pedepat
NoaroToBka K
o KOHTpONbHas
Tewma 4. Briogomauka KOHTPONBLHOM 6 pa6oaa
4.|cboTOBUONOrNHECKNX 6 6-7 |paborte
npoueccoB noaroToBka K
4 T
pechepary pecbepa
Tema 5. PagnaumoHHas noarotoeka K
5. brodpmanka 6 8 pedbeparty 4 pecpepar
Ntoro 30

5. O6pazoBarenbHble TEXHONOMUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHus

B xo4e ocBOEHUSI AMCLMNANHBI NPY NPOBEAEHNN ayaMTOPHbIX 3aHSTUIA UCMOMNb3YTCS creaywme
obpazoBaTefibHble TEXHONOMUN: Nekunn, nabopatopHble paboTbl, CEMUHAPCKUE 3aHATUSA C
NCMONb30BaHNEM aKTMBHbIX M UHTEPAKTMBHbIX OOPM NPoBeaeHWs 3aHsATUiA. Mpu opraHnsauum
camoCToATeNbHOW paboTbl 3aHATUI UCNONb3YIOTCS cneaytolwme obpa3oBaTeNibHble TEXHONOMMN:

OokKnaabl C KOMMNbOTEPHbIMU Npe3eHTaunsamMmn, TeCtuposaHme, KOHTPO/bHbIe pa6OTbI.

6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. I'Ipep,meT n 3agadu 6I/|0q3VI3VIKVI. Buonornyeckue u cousnyeckue 3aKkOHOMEpPHOCTHU B
XuBbIX cucremax. Metroanyeckumne BOMPOChHI 6I/|O(,b|/|3VIKVI. MCTOpMSI pa3BuUuTuA oTeyeCcTBEeHHOM

6unocomnsukm.

pedoepart , NpUMEpPHbIE TEMbI:

TeMbl pecpepatoB 1 ucTopusi 6UOGPU3NKK 2. METOLbI UCCNENOBAHNS BMOPU3NYECKUX SBNEHNIA 3.
MaTtemaTnyeckoe MOAENNPOBaHME. MPUMEPLI NCMONb30BaHMs 4 VicTopusi pasBuTUS OTEHECTBEHHOW

61ocn3MKM

Tema 2. Buodmanka CNoXHbIX CUCTEM U MOJeKYNsipHast bmodousuka

pegoepar , NpUMepHbIE TEMbI:

1. 3akoH Necca, ero ncnonb3osaHve B 6uonorum. 2. PacyeTbl aHepreTuiecknx 3eKTOB peakLumii B
buonornyecknx cuctemax. 3. TepMoanHaMUYECKNE YCIOBUS OCYLLECTBEHUS CTALMOHAPHOro
COCTOsIHMS. 4 Budoypkaums buonormyecknx cuctem 5. YpaBHeHNe COCTOSIHMSA naeanbHoro rasa 6.
OHTponus 7. Co3aaHune BeYHOro apuratens 8. KuHeTuka (pepMeHTaTUBHbIX NPOLLECCOB. YpaBHEHNE
Mwuxaanuca-MeHTeH. 9. BnnsiHne temnepatypbl Ha ckopocTb peakuun. 10. KakoBbl 0COBEHHOCTU
nepexona CUCTEMbl OT OAHOr0 CTALMOHAPHOrO COCTOSHUA K ApYyromy (NnpuseauTte npuMepsbl)?

Tema 3. Buocpmanka membpaHHbIX NPOLLECCOB
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

PernctpaumoHHbin Homep 8494
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1 MeMbpaHa, cTpoeHne 1 cBoincTBa 2 VIoHHble KaHanbl 3 MacCUBHbIA TPaHCMoPT Yepe3 MembpaHy 4
AKTVBHBbIA TpaHCnoOpT Yepe3 MembpaHy 5 OcMoc npumeHeHne B buodomamnke 6. MNoHATME peuenTop u
peLenTopHblin annapart 7 MNoTeHuman neiictemsa 6. AMnnndovkauus curHana B 6Monornyeckunx
cuctemax 7. CTpoeHne 1 cBoicTBa MblleyHoro annaparta 8. CokpatutenbHble 6enku 9. 9KI™ n ero
ocobeHHocTn 10 Pernctpaums aktneHocTv mo3ra 11. CTaumoHapHble COCTOSIHUSE BUONOrMYeCKmNX
cucteM 12 depMeHTaTUBHBIA CUHTE3 U ero KnHetuka 13 Matematmyeckue mogenn. ObWwmin npuHUMN
momenuposaHusa 14 Knaccudrkaums tepmoamHamMmyeckux npoueccos 15 MoHaTtne SHTponusa 16.
NuHeiHas TepmoamHammka 17. CBA3b SHTPOMNUM U MHAPOPMaLMK B BUONOrMYECKUX CUCTEMAX

pegoepar , NpUMepHbIe TEMbI:

XapakTepucTrka OCHOBHbIX (OOPM CBsi3eil B 6enkoBbix Monekynax. MeTtoabl M3y4yeHust
KOHCPOPMaLMOHHOM NoaBMXHOCTU 6enkoB. CBSI3b xapakTepUCTUK KOHOPOPMaLMOHHON NOABUXHOCTHN
6enkoB ¢ UX PYHKLUMOHANbHBIMU CBOCTBAMU. PyHKLUMOHANbHbIE CBONCTBA reMornobuHa. okaxure,
410 GrononMmepbl 0bnaaakT CBOMCTBAMM Kak MCTUHHbBIX PACTBOPOB, TaK M KanNoOUAHbIX CUCTEM.
MeTtoabl uccnenoaHust buomembpaH. MonenbHble MeMbpaHHble CUCTEMbI. BnnsiHne BHEWHUX
(3KONOrnyecknx) akTopoB Ha CTPYKTYPHO-COYHKLMOHANbHbIE XapakTepuncTmkn buomembpaH. Ponb
CBOOOHbIX paaMKanoB NPU LEeMHbIX peakumnsix OKUCNEHNS TMNNL0B B MeMbpaHax. AHTUOKCUOAHTDI,
MEXaHN3Mbl 1X BMONOrnYeckoro AencTeust. MaccrBHbIN TPAHCMOPT BEWECTB Yepe3 MembpaHy.
OHA0-U 3Kk30uMTOo3. MeToabl perncTpaunm pasHocTy notTeHumanos. Mprpoaa BO3HNKHOBEHUS 1
Knaccudpukauus buonoteHumnanos. VMIoHHbIe KaHanbl. PU3NKO- XMMUYECKME NPOLIECCHI B HEPBHbIX
BOJIOKHAX Npw NPOBeAeHNN PSA0B UMMyfbca (putMmnyeckoe Bo3byxaeHue). Moaenn Xekcnu,
Ouuepesckoro, Xunna. 9nekTpoMexaHn4eckoe ConpsixeHne B MbiwLax. MonekynsipHble MEXaHU3Mbl
HEeMbILWEYHON NOABUXKHOCTH.

Tema 4. Buopunamka oTo6Monormyeckmx NpoL.eccos
KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

OcCHOBbI MEXaHM3Ma NOTMOWEHNS U U3Ny4EHNS KBAHTOB CBETA Monekynamu. [lonepeyHoe ceveHne
gooTonpoLecca, KBaHTOBbIN BbIXOL. DNEKTPOMarHUTHbIN cnekTp. ConoctasneHne afnHbl BOMHBI,
4acToTbl KonebaHut N aHePrMn 3NeKTPOMarHUTHBIX N3NyYeHNA. DNEeKTPOMArHUTHLIE N3NYyYeHNs Kak
NHCTPYMEHT BMOPN3NYECKNX NCCenoBaHNiA CTPYKTYPbl 1 CBOMCTB Monekyn. Oblas xapakTepuctmka
61oNornYeckoro 4encTBus pPasnnyHbIX y4acTKOB 3/1EKTPOMArHUTHOro cnekTpa. MexaHunam
9NeMeHTapHbIX POTONPOLLECCOB (POTOBOCCTAHOB- NEHNE, POTOOKUCNEHNE, (POTOM30MEPM3aLNS,
hoTopasnoxe- Hue ). Obwme cBoMCTBA MEXaHN3Ma POTOBMONOrNYECKMX MPOLLECCOB: BO3OYXAEHME
dboTopeLenTopa, MUrpaunsa aHeprum, NepBuUYHbIA POTOXMMUYECKUIA aKT, CONPSAXEHNE C
9H3MMaTUYECKMMM COCTOSIHMAMK, cprnanonorndecknii acpdpekT. MexaHmambl 1 cNocobbl BbISIBIEHUS
Murpauum aHeprum. OcHoBHble POTOBMONOrMYEeCcKe NPOLECCHI B XMBbIX CUCTEMAX: POTOCUHTES,
dpoToTakCcKC, POTOTPOMNU3MbI, POTOMOPAPOreHes, 3puTeNnbHbIN NPOLECC, POTopeakTuBaLuung,
dboTOOANHAMMYECKOE OEeNCTBUE.

pedoepart , NpUMEpPHbIE TEMbI:

1. uctopus passutns ootopunamnkmn. CnektpanbHble CBONCTBA BeELWECTB. 3aKOHbl reOMeTPUYeCcKom
onTukn. JlloMmuHmcueHums 5. CoBpeMeHHble METOAbI UCCNEN0BAHMS B (DOTOPU3MKE 1 DOTOBMONOrnK.
doTomectpykums. FRET- mukpockonus. Tunbl CBETOBON MUKPOCKONUN 9. DNeKTPOHHAas
MUKPOCKOMWS OCHOBHbIE XapakTepUCTUKN. POTOXMMMYECKME NpeBpaLLeHns pogoncuHa.
CoBpeMeHHble NMpeacTaBneHns 0 MexaHn3max MexaHopeuenuun. Peuenuus MegmaTopos u
ropMoHoB. @oToburonornyeckme npoweccol. MexaHn3Mbl TpaHCHOPMaLIMN SHEPTMUN B MEPBUYHDBIX
poToburonorucekmnx npoueccax. brogpusrka porocnHTeda. PoToperynsaTopHbIe 1
dPOTOOECTPYKTUBHbIE MPOLLECCHI.

Tema 5. PapnaumnoHHas 6uocun3amnka

pedepart , NpUMEpPHbIE TEMbI:

Bnngnne pagmaunm Ha 6ronornyeckne o6 bEKTbI. FeHETUYECKE MyTaunn - NpudnHbl. COBPEMEHHbIE
MeOuLUMHCKUe Npnbopbl HA OCHOBE 3NEKTPOMarHeTn3ama, pagnaumoHHoro nanydyeHms. MexaHmambi
Nly4eBOro nopaxeHuns knetok. BocctaHoBuTENbHbIE MPOLIECCHI NP NIYYEBOM NMOPaXEHUN KNETKU.
CunHOPOMBI OCTPOro Ny4eBOro nopaxexus. JlydeBon Tokcmyeckuin acpgoekt. OcobeHHOCTH

XUMNYECKOWM 3alunTbl OpraHM3mMa OT OeMCTBUSA MablX 403 U XPOHNYECKOro O6ﬂy‘-IeHVIFI.
Vicnonb3oBaHue PaOVOHYKNNO0B U MOHU3UPYIOWNX N3NYYEHUA B MeOULINHE N 6uonoruu.

Tema . UToroBas coopma KOHTpoOns
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MpnmepHble BOMPOCHI K 3a4eTy:

1. Teopus nHdopMaLKN 1 PerynnpoBaHns

2. TepmoanHammka 61nonornyeckmnx NpPoLLeccos

3. KuHeTtuka bmonormyeckmx npoLeccos

4. dn3nKo-xMMmnyeckas opraHmsaumns 1 cBorcTea bruonornyecknx membpaH,
MPOHNLIAEMOCTb 1 TPAHCMOPT BELECTB Yepe3 MeMbpaHbl

6. ONeKTponpPoOBOAHOCTb BUONOrNYECKUX 0O BHEKTOB

7. ®oTobUONOrnYeckne NpPoLeceol

8. leiicTBME MOHN3MPYIOWEro N3Ny4eHnst Ha buonornyeckne o6 bEKThI .

BOI'IpOCbI Onga noaroToBkM K 3a4eTy

1.0npeneneHne 6rodomanky kak Hayku. MpenmeTt n 3anayv 6nodpmamnkn. Ceasb BUOGPUINKM C
npyrumm Haykamm. OcobeHHOCTM NPOSIBNIEHNS 3aKOHOB (OU3VKUN 1 XUMUMN B XUBbLIX CUCTEMAX Ha
KNeTOYHOM YPOBHE U HA YPOBHE OpraHn3ma.

2.0OCHOBHblE MyTW UCMONb30BaHUSI SHEPrK B opraHnamax. Buaobl 6uonormnyeckux pabor.

3.MoHATMe 06 0bpaTMbIX N HeobpaTMMbIX Npoueccax. Ponb HeobpaTUMbIX MPOLLECCOB B XUBbIX
opraHuamax.

4.lNoHaTHe 0 TepMOoaANHAMNYECKOM npoLiecce. [lapaMeTpbl CUCTEM, COCTOSIHUE CUCTEMBI.
5.MepBblit 3aKoH TepMoaAnHaMKK. Ero npMMeHMMocTb K Bronornyecknm obbekTam.

6.3akoH ["ecca, ero ncnonb3oeaHne B 61Monoruu.

7.CBoboOHasA 1 CBSI3aHHAS aHEpPrus, nx NposiBfieHne B BMONOrMY4ecknx cucTeMax.

8.9HTponus kak Mepa HeobpaTMMOCTN TEPMOANHAMUYECKMX NPOLECCOB.

9.MMoHATME O TEPMOONHAMMNYECKOM BEPOATHOCTUN. TepMoamMHaMnyeckas BePoSATHOCTb U SHTPOMNUS.
10.BTOpoOli 3aKOH TepMoaMHAMMKK. Ero npuMeHMMocTb K BUONOrM4ecknM cucTeMam.

11.CTaLw|0HapHoe COCTOsSAHME N TepMOONHaMMN4eckoe paBHOBeECHE, X CXOOCTBO U pa3nnyue.
OcobeHHocTH nposiBneHnda ctaumMoHapHOro COCTosAHNA B XXMBbIX OpraHn3max.

12./13MeHeHne NoTeHUMOHaIbHOM SHEPr MOJIEKYN B NPOLLECCe XMMUYECKOWN peakLumu.
13.KuHeTnka doepmeHTatmBHbIX peakumii. YpasHeHne Muxaanuca-MeHTeH.

14.0OcHoBHble OOpMbI CBA3El B BruononMmepax. QHTPONUIAHBIA OakTop B rmapodobHbIX
B3anMOOeNCTBUSX.

15.Pa3zoBble nepexonbl. Mepexonbl rnobyna-knybok.

16.MembpaHa kak yH1BepcanbHbIi KOMMIOHEHT BUONOrMYECKNX CUCTEM.

Benkn MembpaH, nx pyHKUMOHaNbHAsA XxapakTeprucTuKa.

17.CoBpeMeHHbIe NPeACTaBNEHNS O CTPOEHNN U (PYHKUMKM MembpaH, nx Bronornyeckas ponb.
18.Jlunnabl MeMbpaH, Ux xapakTepucTuka.

19.latepanbHas angpdpy3unst goocdonmnuaos MembpaH. "®nun-gonob” nepexonbl. buonornyeckas
3HA4YMMOCTb.

20.MopenbHble MeMOpPaHHbIE CUCTEMBI.

21 .rpa,D,I/IeHTbI, MNX CBOMCTBA W 3Ha4YeHne B OCyLleCTBJIEHNWN NMPOLECCOB XN3HEeOeATE/IbHOCTW.
OCHOBHble MEXaHN3MbI yCTaHOBNEHUA N noonep>XaHus rpadneHToB.

22.TlyTn NPOHNKHOBEHMS BELECTB B KNETKY.

23.bronornyeckas ponb TpaHcnopTa BewecTB. OCHOBHblE MEXaHW3Mbl TPAHCMOPTA BEWECTB B
MHOFOKNETOYHbIX 1 OLHOKETOYHbIX OpraHM3max.

24. Andbdoysns, CKOPOCTb M KOIARMULUMNEHT ANGAY3unn. VIX 3aBUCUMOCTb OT PasninyHbIX
napameTpos. YpasHeHne ongpqysnn.

25.51BneHne ocmoca, ero buonormyeckoe 3HadyeHne. Ponb MakpoMonekyn B noanepXaHum
OCMOTMYECKOro AaBneHus.

26.MNaccrBHbI TPAHCMOPT BELECTB €ro 3aKOHOMEPHOCTM 1 Bronornyeckas ponb.
27.06neryeHHas ouddyauns ee oTanymMTENbHbIE 0COBEHHOCTM 1 Buonormyeckas ponb.
28.AKTVBHbIN TpaHCnopT BelwecTB. MexaHn3Mbl OCHOBHbIE XapaKTepPUCTUKN.
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29.9HA0 - 1 3K30UNTO3

30.Bnabl n kpaTkas xapakTepuctika 6nonoTeHumManos, U nx buonornyeckas posb.
31.MNoTeHuman nokos, ero NPONCXOXAEHNE.

32.MNoTeHuman OencTBms, ero KOMNOHEHTbI, MOHHbIE MEXaHU3Mbl X MPOUCXOXOEHNE.
33.Kanuin-HaTpmeBblii HACOC, ero ponb B NOALAEPXAHMN YPOBHS TpaHCMeMOpPaHHOro noteHumana.

34.KabenbHble CBONCTBA HEPBHbIX BONMOKOH. lekpeMeHTHoe 1 6e30eKpeMeHTHoe NpoBeaeHne
BO30YXOEHUS, UX MEXAHU3MbI.

35.MexaHn3mbl NpoBefeHNSt BO3OYXAEHUS MO HEPBHbLIM BONOKHAaM. PakTopbl, BINSIOWME Ha
CKOPOCTb NPOBeLEHNS BO3OYyXAEHUS.

36.MonekynspHas opraHm3aunsi NonepeyHo-noI0caToro MblleYyHoro BonokHa. CokpaTtutenbHble
MEXaHN3Mbl.

37.MexaHn3Mbl 3anycka 1 OCyILEeCTBIeHNe COKPalleHNs NonepeyHo-NonocaToro Mbile4yHoro
BONOKHA.

38.9neKTPOXUMNYECKOE COMPSXEHME NPU COKPALLEHNM NONEPEYHO-MOMOCATON MbILLLbI.

39.CncTeMbl HEMbIWEYHOr0 COKPALLEHNS (HEMbIWEYHO NOABUXHOCTM). KOHTPaKTMbHbIE
MEXaHN3Mbl.

40.DoTobronornyeckme NPoLLeCcChl, XxapakTepUCTKa 1 X OCHOBHbIE BUAbI.
41.B0o36yXaeHHble 9NEKTPOHHbIE COCTOSAHNSA B BMONOrnyeckmx npoueccax.

42.Cnocobbl Murpaumm aHeprum. bronornyeckoe 3Ha4yeHne Murpaunm sHepruu.
43.BuontomnHecueHuns. MexaHuambl n 6MoNOrnyeckoe 3HadeHue.

44 XeMnniOMUHeCLLeHUNS, NPOLLeCChl BedyLlme K BbICBEYNBAHUIO KBAHTOB.

45.06wme 0cobeHHOCTN CTPYKTYPbl 1 (OYHKLIMN PELLENTOPHbIX KNEeTOK.

46.06wme npuHUMnbl gooTopeLenummn. CTpoeHne 1 PyHKUUM OOTOPELENTOPHONM KNETKM.
47 MexaHn3Mbl BO30YXAEHNS 3pUTENBHBIX PELLENTOPOB.

48.3putenbHble NUrMeHTbl. PoTOXMMUYECKME NpeBpaLteHns pogoncuHa. 49.CoBpeMeHHble
npencTaBieHns 0 MexaHu3Max MexaHopeuenuun. buogmsnka socnpuaTns 3syka.
MexaHopeLenTopbl OpraHoB Cnyxa.

50.Buabl MoHN3MpPyOWNX N3Ny4EeHUA, X OCHOBHbIE XapakTepuUCTUKK.
51.EOnHNUbI UBMEPEHUS UHTEHCMBHOCTU NOHUINPYIOWMKX U3NTYYENiA.
52.MprHUMNBI KONMYECTBEHHOW paanobuonormu.

53.Mpsamoe 1 KocBEHHOE AENCTBUE NOHUINPYIOWMX U3NTYYEHUI.
54.[1encTBrEe NOHNINPYIOWNX U3NYHEHWNIA Ha KNEeTKY.

55.dunsn4eckne n obuebronornieckmne oTBETHbIE peakLu OpraHn3MoB Ha MOHMU3MpPYoLLEe
N3nyyeHme.

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

57.PagnodyBCTBUTENBHOCTb KNETOK U TKaHeW

58.BbIxx11BaeMOCTb OpPraHn3MOB B 3aBUCMMOCTM OT NMONYYEHHOW O03bl MOHU3UpPYoLwee 0bnyYeHmns.
Jlo3bl, XxapakTepuayrowme paanodyBCcTBUTENBHOCTb OPraHn3MoB.

59.JlyyeBas 6onesHb 1 eé goasbl.

60.dakTopbl, MOAUUUMPYIOWME NyYeBoe nopaxeHune. Vx xmmmyeckas npupona n MexaH13m
OencTBUS.

7.1. OcHoBHas nuTeparypa:

1.AHTOHOB, Banepuii ®enoposuy. dusnka n buogunanka: Kypc nekumin ons CTyaeHTOB Mef. By30B:
y4eb. nocobue ans By3os / B.®. AHTOHOB, A.B. KopxyeB.?2-e n3a., ucnp. u gon..?Mocksa:
F'90TAP-Megana, 2005.7236 c.

2. PybuH, Anppein Bopucosuy. Buodmasnka: yueb. ons cTyaeHToB By30B, 0Oyyatowmxcs no
cneumnanbHocTh "Buodmasnka": [B 2 1.] / A. B. PybuH; MI'Y um. M. B. JllomoHocoBa.?3-e n3g., ncnp. v
non..?M.: N3p-Bo Mock. yH-Ta: Hayka, 2004
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3 Kyapsiwos, Opwuii Bopucosuy. PagnaumoHHas 6rodpuarka (MOHN3npyowme nanyvyeHuns): y4ebHmk
ans ctygeHTos By3oB / 0. b. Kygpswos; NMoa pen. B. K. Masypuka, M. ®. JlomaHoBa.?Mocksa:
DPUSMATIINT, 2004.7448 c

4. Camoiinos, Bnagnmnp Onerosuy. MeonumHckas 6uodpumsmka: yuebHuk ans sysos / B. O.
Camoiinos.?V3paHune 2-e, ucnpaeneHHoe 1 nononHeHHoe.?CaxkT-MNeTtepbypr: Crneullnt, 2007.7560
c

5 buodponauka/ lNop pen. AHToHOBa B.®. - M.- Bnagoc.- 2006

7.2. JlononHuTenbHasa nuteparypa:

Buodhmanka / Mop pen. Tapycosa 6.H. n Konbc O.P.- M.: Bbicwas wkona.- 1968.
Konbc O.P. Brodmsmka putMuyeckoro Bo3byxaeHus.- M.: N3g-so MICY.-1993.
N'y6aHoB H.U., YTeHbeprepos A.A. MeanunHckast bnogomamka.-M.:MeanumHa.-1978.
Pemunaos A.H. MenunumnHckas n buonormyeckas guanvka.- M.: Beicwas wkona.-1987.
HwukonbcoH l. buosHepretuka.-M.: Hayka.-1984.

PybuH A.B. TepmoanHamuka buonormyeckmnx npoueccos.-M.:Hayka.-1984.
duamonorus yenoseka. lNog. pen. Wmnaora P. W Tesca ™. T. 1. M.: Mup, 1996.

7.3. UHTepHeT-pecypcCbl:

google - www.google.com

Buodmanka -
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
Brodmarka membpaH - http://www.pereplet.ru/obrazovanie/stsoros/109.html
Nekunn no 6uodcbunauke - http:/quator.org/all-materials/item/782-lectures-biophysics

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIMHBI/MOAYNSA COrNacHO YTBEPX.OeHHOMY
y4yebHOMyY nnaHy

OcBoeHve gncuunnuHbl "bruoduamka" npegnonaraet MCNONb30BaHME Cnenyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHno 020400.62 "Buonorua" n npodunto NoaAroToBkn An3nonorns Yenoseka 1 XnUBOTHbIX,
buoxmmmns, reHeTrka, Mukpobuonorms .
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