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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 yuebHas aucuunnmnHa BkntodeHa B pasgen " 53.5.3 MNpodgeccrmoHanbHbin
obpaszoBartenbHoit nporpammbl 020400.62 Bronorns n oTHocUTCs K 6a30BOM
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 6 ceMecTp.

npodpeccroHanbHbIv LMK, BapuaTnsHas 4actb (B8)

OCHOBHOW

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdobpoBka

npuobpeTtaemor KOMNETeHUUN
NCMNONb3yeT OCHOBHblE TEXHNYECKME CpeacTsa B
NPOdECCMOHANbHOM OeaTenbHOCTW: paboTaeT Ha KOMMbloTepe
N B KOMMbIOTEPHbIX CETSAX, MCMONb3yeT yHMBEpPCanbHble NakeTbl
NPUKNaOHbIX KOMMbIOTEPHbIX NporpaMm, cosgaeT 6asbl AaHHbIX
Ha ocHoBe pecypcoB MHTepHeT, cnocobeH paboTtaTb C
NHgpopMaLmeli B rnobanbHbIX KOMMbIOTEPHbBIX CETSX

OK-3 npuobpeTaeT HOBblE 3HAHWS U POPMUPYET CyXAEHMUS MO

Hay4HbIM, CoLManbHbIM U ApyruM npobnemam, ncnonb3ys
coBpeMeHHble 06pasoBaTefibHblE U MHEPOPMALMOHHbIE
TEXHONOrnm

MCNONb3yeT B No3HaBaTeNIbHOM U NPOJPeCCUOoHanbHOM
nesitenbHocTn 6a3oBble 3HAaHUS B 06N1aCT MaTeMaTUKn 1
0K-6 €CTECTBEHHbIX HayK, NPYMEHSeT MeTodbl MaTteMaTn4eckoro
aHannaa n MoIennpoBaHns, TEOPETUYECKOro u
aKcnepumeHTanbHoro uccnenosanms (OK-6);

cnocobeH akcnnyaTMpoBaTb COBPEMEHHYIO annapaTtypy v
nk-15 obopynoBaHve Ans BbiMOMHEHUS HAYYHO-UCCNEn0BATENbCKMX
nonesbix 1 nabopatopHbix Guonornyeckmx pabor (MK-15);

LEMOHCTPUPYET 3HAHWE MPUHLIMMOB CTPYKTYPHOR 1
CPYHKLIMOHANbHOW OpraHm3aumm 61onornyeckx 06 -eKTOB 1
nKk-3 MEXaHN3MOB rOMEOCTaTMYECKOW PErYNSLMN; NPUMEHSET
OCHOBHblE (OM3NONOrMYecknue MeToabl aHanM3a 1 OLEHKN
COCTOSIHMS XMBbIX CUCTEM

LEMOHCTPUPYET 3HaHNE MNPUHLMUNOB KNETOYHOW OpraHm3aumnm

6ronornyecknx 06 bEKTOB, BMOPUINYECKUX 1 BUOXMMUYECKNX
OCHOB, MEMOPAHHbIX MPOLECCOB M MONEKYNSIPHBIX MEXaHN3MOB
XunsHegeatenbHocTn (MK-4);

Lndop komMneTeHUUH

oKk-12

(0bLweKynbTypHbIE
KoMneTeHuunn)

nk-4
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B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. DONXEH 3HaTb:

- OCHOBHble 61MoPU3NYecKne 3aKoHbI, nexaline B 0CHOBE (OYHKLIMOHMPOBAHWS XUBbIX CUCTEM;
- 0 PU3NKO-XMMUYECKUX CBONCTBAX BUONOrmyecknx MembpaH

- 0 MexaHuamax nepBuYHbIX OTOOMONOrNYECKMX NPOLECCOB

- 0 MExaHM3Me OeNCTBUS MOHU3VPYIOLWEro U3NYyYeHUs Ha XMBble 00 bekThbl

2. DONIXEH yMeTb:

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

- UICNONb30BaTh BNOPN3NYECKME 32KOHBI B HAYYHO-UCCNEL0BATENBCKON AEATENBHOCTH
- UICNONb30BaTb METOAbI MONEKYNSPHON BMOPU3MKIM B HAyHHO-MCCNeaoBaTeNbCcko paboTte

3. OonXeH BnageTb:

- METOAaMUN MONEKYNSPHON BOGU3INKK

- MeToAaMu nccnenoBaHns MeMbpaHHbIX MPOLECCOB

- METOoAaMu nccnenoBaHns oTobNUoNOrnYecKmnx NPoLLECcoB
- MeToAaMun paanaunoHHon 6nonankm

4. DONXEH OEeMOHCTPMPOBATb CNOCOOHOCTb U FOTOBHOCTb!

LEMOHCTPUPYET 3HAHME MPUHLIMMOB KNIETOYHOM opraHn3aumm 6monornyeckmx 06 bekToB,
6roun3nYeckmx N BUOXUMNYECKNX OCHOB, MEMOPAHHBIX NMPOLIECCOB 1 MOMNEKYNSPHbIX MEXAHN3MOB
XU3HEeLEeSATENbHOCTU

4. CTpyKTypa u cogepxaHve oUCLUUNAUHBLI Moayns
Ob6was TpyaoeMKOCTb OAMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4€eT B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBO Anst AOoMnycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
TemaTnyecknn nnaH gUCLUMNIUHbI/MOAYNS

Buabl 1 yacbl
Paspen ayauTopHOW paboTbl,
Hepens X TPYA0EeMKOCTb TekyLume opMbi
N .D.uKnL:.)v;lr;m;Hbl/ Cemecrpcemcma (B yacax) KOHTpons
neKuM"I'IpaK'rw-lecmeHaﬁopaTopHue
3aHATUSA paboTbl

Tema 1. lNpeamert un
3agaqv 6nohnsnkm.
Bronoruyeckne v
donsnyeckune
3aKOHOMEpPHOCTU B
1.XMBbIX cCMCTEMAX.
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MeTtoauyeckne Bonpockl 6uocpnamku. Nctopus passutmsa 0Te4eCTBEHHON BMOPN3MKN.

eqgepart

6 1 2 2 0 pedep
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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 6 > 5 > 0 pedpepar
3aKOH TepMOAVNHAMMKMN,
ero OCHOBHble
dOOPMYNNPOBKM.
MNpuMeHNMOCTb BTOPOro
3aKOHa TepMOONHaMUKN
K Bmonornyeckum
cucTemam.

Tema 3. KnHetuka
3.|6uonorunyeckux 6 3 2 4 0 pecpepar
NPOLLECCOB.

Tema 4. buogomanka
KNEeTOYHbIX NPOLECCOB.
CtpykTypa un
OYHKLUNOHUPOBAHME
6ronornyecknx
MembpaH. TpaHcnopT
BELECTB Yepes
6riomemMbpaHsbi.
[MaccuBHbIM TpaHcNoOpPT
BewecTB. ObneryeHHas
andppysns. AKTUBHbBIN
TPaHCMOpPT BELECTB.
Buab n
XapaktepucTuka
6Mgn0TeE|umanos, Kongoanaﬂ
4.|MexaHn3Mmbl 6 4-5 4 6 0 pabota
BO3HVKHOBEHUSA N UX pecpepat
6uonormnyeckas ponb.
MonekynspHble
MEXaHW3Mbl
NOABMXHOCTU 6enKoBbIX
KOMMOHEHTOB
COKpaTUTENbHOrO
annaparta MbilL.
CTpykTypa 1 doyHKUMUM
peuenTopHbIX KNeTOoK.
Ponb peuentopos B
yCTaHOBNEHUM
B3aMMOOTHOLIEHNI
opraHn3ma co BHellHeNn
cpenon.
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUA paboTbi

Tema 5.

doTobuonornyeckmne
4.25C.§ hhyaﬂﬂﬂﬁﬁﬁh 5 5 8 0 pedpepar
Te 33 gﬁ'é ')-!VI VIO%)VIE nku. buonornyeckue n (bl/l BU4yeckne 3aKOHOMEepHOCTHN ;
XWNBb) nueckue Bonpocbl Bnodb3amkn. Uctopusa passmTusl ote4ecTBeHHO
pl &D%MB?‘M EEﬂ-E P RUs p

cax.

NeRUNOHHEE PAHATNRIA AL P(OB)):

BeeaewoeohipRAMET 1 cofepXaHue kypca 6rnadomankm. bruonornyeckne n pusnyeckue
3aKOHMLRHPENKI B XUBbBIX CUGTEMAX. bechepar
npaKeaeLexoByaHsTne (2 4aca(os)) KOHTPOMbHAS

pe Hﬁé Hl?é/mex 3agqy © 7 2 6 0 pa6ota

|/| Ha QPraHu y

Te vu(a u norn4yeckux cycrtem. llepsbin 3aKOH TEPMOAMHAMUKM 1 €ro

np CKMM opbekTaM. Bropon 3akoH TegMOAMHAMUKWY, €r0 OCHOBHbIE
nup
M

Cb P OBKI/I pVIMeHVIM DCTb BTOPOro 3adKkoHa TepMmoauHaMyikKm K 6uonorpyeckmum
(]

"
ne[? 4%1-&9e 3a 51%%3?5 qac@a(ob)): 8 0 0 0

HUH MVIKE. L ncrembl, TVbl CHCTEM ( IkKpblible, sqkpblible, N30) gé)&) HHDbIE,
cTau ﬂﬁ@ é pruis. DyHKLMS docTosHUR. TepMoanHdMmyeckme cm@remsl 1
Tepmp "'/'L:a.*.‘.v:“ec.\v:e napa.".e pbt-HepBLHA-3aKoH TEPHORHHAMIKIEFO-MATEMATHIHEEKOE

BbIpapeHitee. 3aKOHbI MOBEAEHNS NASANbHOMO fa3gnpm N309gaPHOM, N30X@PHOM 1 aanabaTnyeckgm
npoueccax. TennoemkocTb, 3akoH [ecca, kak tneacTBre NEPBOro 8aKoHa TePMOIMHAMUKM,
ncnonb3oBaHue 3akoHa ecca B 6uonorun. Bropoe Havano tepmoanHamMuky. HanpaeneHve
npouecca B cucteme. CamonponsBosbHble obpaTtuMble 1 HeobpaTuMble NpoLecchl. PopMynUPOBKHK
2-ro 3akoHa (Knayauyca, OctBanbia, ToMncoHa), MOHATUE O BEYHbIX ABUraTensix nepeoro 1 BTOPOro
poaa. MpuHuun Kapateonopwu v ero cnenctaue. |l Hayano ons obpaTmmbix NPOLECCOB.
HaxoxneHue aHTponun, ee pmamnyeckmii cmoich. |l Hayano ons HeobpaTMMbIX NPOLECCOB.
OHTponus, paboTa 1 KONMYECTBO TEMNOTLI B HeobpaTMoM npoLiecce. dHeprus Mmb6ca,
HaxoXAeHve nonesHoi paboTbl, coBepLlIaeMor cuctemoin. AHeprusi Mmbbea n sHTponms, Kak
KpWTepun caMonpou3Bo/IbHOrO NPOTEKaHNs npolecca B cucteme. dHeprus Mmbbca kak
xapaktepucTnyeckas doyHkumsi. CBa3b aHeprum Mmbbca, aHTanbnmm n 3HTPONUA. XMMUYECKIii
noTeHuman, ero oManyYeckunin CMbICN 1 MaTeMaTUYeckoe BblpaxXeHne. XUMUYeCcKuid noTeHuman, kak
KpuTepwuii caMonpou3Bo/IbHOCTM NPOTEKAHMS NpoLecca B cucteme (Ha npuMepe nepexona
BellecTBa Mexay AByms dpazamu). Mpaswno as MNb6bcea.

npakTudeckoe 3aHsitne (2 yaca(os)):

KTPOHHBL H
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NabopaTtopHas paboTa "OnpeneneHve opixateNbHOro KoagduumeHTa" PelleHne teopeTnyeckmx
3anay Bonpocbl k cemnHapy 1. HYem otnnyaeTcs oTKpbITas cuctemMa OT 3aKpbiTOn U
N301MPOBaHHON? 2. KakoBbl OCHOBHbIE XapaKTEPUCTUKN CUCTEMbI, HAXOAAWENCS B CTaLMOHAPHOM
cocTosaHUN? 3. dopMynmMpoBKa NepBOro 3akoHa TepMoAnHaMuKK 4. YpasHeHue, onucbisatoLlee
NnepBbI 3aKOH TEPMOANHAMMKN N ero nHtepnpertaums 5. [loyemy no KonmyecTsy TEMNIOTHI,
BbIOENSAIOWEMYCS B XO4e CXUraHus Nnuiesoro npoaykra npu NoCTOSHHOM OaBieHUW, MOXHO CyOuTb
0 ero kanopunHocTn? 6. Tpn bopMynMpPOBKM BTOPOro 3akoHa TepMoanHamukm 7. lNovemy B
N30NIMPOBAHHON CUCTEME HEBO3MOXEH MEPEXo MeXay HEKOTOPbIMY TEPMOAMHAMNYECKUMU
cocTosiHuaMM 6e3 TennoobmeHa? 8. MNoyeMy aHTpPONUS SIBNSETCS Mepol akcTeHcmBHocTU? 9. Kak
MO>XHO CyaMTb O CaMOMNPOM3BOSIbHOCTM NPOLECCa B N30IMPOBAHHON cucteme no aHeprum Mmbbcea,
XMMMYEeCKOoMy noteHumany n aHtponun? 10. 3Has opMyny 3aBUCMMOCTU 3Heprun Mmbbea ot
KOHCTaHTbl PaBHOBECKS, MOKaXWTe, Kak KOHCTaHTa PaBHOBECUS MOXET CNYXUTb KPUTEpUeEM
HanpasneHns npouecca B cucteme? 11. MoXHo nm ckasatb, 4TO XMMUYECKNIA NoTeHUMan ? ato
aHeprus 'nbbca? Ecnm ga, To Kakme ycnosms nNpu 3TOM OONXHbl cobnogatbea? 12. Passutue
opraHM3ma ConpoBOXOAEeTCs ero YyCNOoXHEHNEM, T.€. YMEHbLEHNEM ero aHTponuun. Paspewwmnte aTo
Kaxylieecs npoTnBopeyme BTOPOMy 3aKOHy TepmoanHammnku. 13. HekoTopble peakuum B
61oNorMYecknx cmctemax nayT B CTOPOHY YBENNYEHNS XMMUYECKOro noteHumana. Kak Bo3MoXHO
Takoe? 14. CchopmynupyiTe 3akKOH, onucbiBatowmin cooTHoweHne OH3arepa, NCNonb3ys B KA4eCTBe
npuMepa kakoi-nmbo buonornyeckuii npouecc 15. PaccunTaite, kakoe KONMYECTBO MHApopMaLnn
bynet conepxatbcst B Monekyne OHK, skntovatowein 1250 n.o. 16. Paccumntaiite, kakoe KONM4ecTBo
nHdoopmauum bynet cogepxatbcs B 6enkosoii monekyne, koaupyemoii HK (cMm. npeapbioyuyto
3apady). 17. Cmewanu 6 kr soabl npu 42 0C, 4 kr npn 72 0C 1 20 kr npu 18 0C. Onpenenntb
Temnepartypy cMecu. 18. Onpenenntb KOIMPUUNEHT TENNONPOBOAHOCTI TA30BOM KOCTM fowanun,
€C/n Yepes Naowanky aTon KoctTn pa3amepom 3x3 CM 1 TONWKUHOM 5 MM 3a Yac npoxoauT 68 Lx
TennoTbl. Pa3HOCTb TeMnepartyp Mexay BHELWHEeN 1 BHYTPEHHEN NMOBEPXHOCTSAMM KOCTU B Tene
nowagam cocrtasnsger 1x.

Tema 3. KnHetnka 6Monornyeckmx npoL,eccos.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OC0BeHHOCTN KMHETUKM peakLnn, katanmanpyemblix pepmeHTamu. BoiBog ypaBHeEHMS
Mwuxaanuca-MeHTeH ¢ ncnonb3oBaHMeM MeToa CTaLMOHAPHOro COCTOSHMSA U PaBHOBECHOTO
meToda. Pasnnynga metonos. CMbicn BENMYNH KOHCTaHTbl Muxaanuca n koagpgouumenTta k2.
["padpunyecknii aHanmM3 KNHETUKN PEPMEHTHbBIX peakumi, ypasHeHune JlariHymsepa-bepka.
NHrubumposaHue coepMeHToB. Tunbl MHrMbupoBaHns. KoHKypeHTHOe MHrMbnpoBaHue, ero
MateMaTuyeckuii n rpagouyecknii aHanma. Npumepbl KOHKYPEHTHOTO MHIMOMPOBaHMS B
6ronornyecknx cmctemax. HEKOHKYpEeHTHOE 1 CMeLaHHOe NHrMbrpoBaHMe: aHanma, NPUMepsbI.
Lpyrue tvnbl perynsumm cKopocTn oepMeHTHOM peakuun. Annoctepus. Teopumn annocTepun.
pH-perynsiumsa ckopocTu coepMeHTHOM peakumun. CamoTtopmoxeHue cybectpatom. Moaenb
6ronornyecknx yacos. OCHOBbI (hapMakOKMHETMKWN: aHaNn3 AeNCTBUS NEKaPCTBEHHbIX NPENapaToB.

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

nabopatopHas pabota "MpPOHMLAEMOCTb KOXM NATYWKX ONS pa3NnMyHbIX Kpacutenein" ;
nabopatopHas pabota "lNoBepXHOCTHOE HaTsSXeHne Bronorndecknx xuakocten; " PeweHne
TeopeTnyeckmx 3anay; CemuHapckme sonpockl 1. B kakux koopamHatax Heob6x0auMo CTPOUTb
rpadgoukn ons Toro, 4Tobbl NOAYYNTL NPSMONIMHENHbIE 3aBUCUMOCTM A1 peakumii NepBoro, BTOPOro
nopsgka n oepMeHTaTMBHbIX peakuuii. 2. B cucteme naoet xummnyeckas peakums. Kakue
akcnepuMeHTbl Bbl Bynete npoBoauTb Ans T0ro, 4tobbl onpenenntb ee Nopsanok? 3. YpaBHeHne
Muxaanuca ? MeHTeH, BbiBe/EHHOE METOAaMN PABHOBECHOIO U CTALUMOHAPHOrO COCTOSHUS, O4HO U
10 Xe. Moyemy 6bl TOrga He NCNONb30BaTb TONbKO OAMH U3 METOLOB AN15 MONYYEHNS 3TOrO
ypaBHeHua? 4. [NoyeMy ons rpacomyeckoro aHannsa oepMeHTHbIX peakumii UCNOoNb3yoT
3asucumocTtb 1/V ot 1/S? 5. B cnyvae pH - perynauumn doepMeHTaTtuBHbIX peakLumi 1 perynsaumm
NnyTEM CaMOTOPMOXEHNS CyOCTPaTOM 3aBUCUMOCTb CKOPOCTM peakLmmn 0T KOHLEHTpaumum cybeTparta
OyneT MMeTb 0aMHaKoByto oopMy. OO BSCHUTE NOYEMY.
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Tema 4. Buocpnauka KneToUHbIX npoueccos. CTpykTypa U PyHKLLMOHUPOBaHUE
6uonornyeckux membpaH. TpaHCNOPT BeELLECTB Yepe3d 6MomeMbpaHbl. [accUBHbLIN TPpaHCNOPT
BewecTB. O6neryeHHas oudpcpy3ns. AKTUBHbIV TPAHCMOPT BeLecTB. Buabl u xapakrepuctuka
6MonoTeHLnanoB, MexaHu3mMbl BOSHUKHOBEHUA U ux buonorudyeckas ponb. MonekynsipHbie
MeXaHW3Mbl MOABUXHOCTU 6€N1KOBbIX KOMIMOHEHTOB COKPaTUTE/IbHOrO annapara MbiLLLL,.
CtpykTypa n coyHKLUMM peLenTOPHbIX KNeToK. Posb peuenTtopoB B yCTaHOBEHUN
B3aMMOOTHOLLUEHUW OpraHu3Ma CO BHeLUHEeN cpenoun.

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

MonynpoHnuaemMble MeMbpaHbl 1 HelTpanbHble MONEKYbl B pacTBope. OCMOTMYECKOE AaBNeHMe.
3apsxeHHble Monekynbl B pacteBope, paBHoBecne [loHHaHa. KoHCTaHTbl paBHOBECUS. AKTUBHOCTb
BewwecTBa. KOHCTaHTbl paBHOBECKS, KakK KPUTEPUM NPoTeKaHMst BUOXMMUYECKON peakuun B CUCTEME.
HaxoxaeHne akTMBHOCTM paCTBOPEHHOrO BELWECTBA 1 pacTBopuTens (ypaBHeHue Mmbbca-Liorema
n 3aKOH Payns). AKTUBHOCTb 1 KO3QOMULNEHT aKTUBHOCTM 3/1EKTPONNTOB. PacTBopnMocCTb
Makpomonekyn. YpaeHeHue [ebas ? Xiokkens. MNponseeneHune pactsopumocT (IMP) Makpomonekyn.
OhhekTbl BCanneaHns 1 BbicanmeaHms. Paabl Mlodomenctepa cteneHmn BbicanvMearolero 4encTams
KaTMOHOB U aHNOHOB. 3aBMCUMOCTb KOHCTaHTbl aKTUBHOCTW OT TeMNepatypbl. Y paBHEHNS
BaHT-I'ogopa n AppeHuyca. Teopus nepexogHoro COCTOSHUSA NPy aHanmnae gon3nkKo-XMMMYeCcKoro
CMbICNa 3HEPrnnN akTUBALMW U SHTANLNUN akTuBauMn. AHaNn3 pepMeHTHON peakLumm C
NCNONMb30BaAHNEM TEOPUM NEPEXOIHOrO COCTOSHUS. DNEKTPOXUMMUYECKUIA NOTEeHUMan. YpaBHeHmne
HepHcTa. MprHumn paboTbl MOHOCENEKTUBHBIX MEMOPaHHbIX 31eTponoB. HaxoxaeHne ctaHaapTHbIX
3Ha4YeHNn 3NEKPOXUMNYECKNX NMOTEHLMANO0B BEIWECTB N UX UCMONb30BaHWE AN OLEHKN
HanpasfeHNs NMPOTEKaHNS peakLUnn, BbIYUCIEHNS SHTPOMUN U SHTaNbMUN peakuuu.
6roanekTpmnyeckmx noteHumanos. MembpaHHast n pasosasi Teopus. Pazsutme MmembpaHHo Teopun.
CoBpeMEeHHbIe NPeACTaBNEHMS O MEXaHN3Me reHepaumm MeMbpaHHOro noTeHumana (noTeHumnana
nokos). Ponb noHoB kanus. N'mnoTtesa Hatpuesoro Hacoca.TpaHcnopTHas ATdaza. 3HayeHre
MmeTabonuama ans nogaepxaHus noteHumana nokos. MNoteHumnan nencrensi. Ponb MOHOB HaTpus B
reHepauuu noteHuunana nencrsns. KuHeTnka MoHHbIX NOTOKoB. MeTon domkcaumm HanpsxXeHus.
PacnpocTtpaHeHve noTeHumana oenicTeust B pa3nnyHbix BO30yaMMbix 06pa3oBaHusIX.
MeTtabonnyeckune npoueccol, obecneymBatolne BOCCTAHOBIEHNE NOHHBIX 1 9NEKTPUYECKIMX
rpafneHToB.

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

nabopartopHas pabota "N3y4yeHne akTMBHOro TpaHcnopTa MOHOB"; nabopatopHas paboTta
"lMpoBeneHne HEPBHOro NMMNyNbCca No BONOKHY"; nabopaTtopHas pabota "lMoTeHumnan nokos HEPBHOW
knetkn"; nabopatopHas pabota "ViccnenoBaHue cekpeuumn Meguatopa Ha npruMepe KOMMbIOTEPHOWA
nporpammsbl "Synapse""; nabopatopHas paboTa "ViMnenaHc 6uonornyeckux o6bekToB"; PeweHne
TeopeTnyeckmnx 3anay

Tema 5. dotobuonoruyeckue npoueccbl. MexaHnambl TpaHccpopmaLMm 3HEPrum B NEPBUYHbBIX
c¢poTobuonornueckmx npoueccax.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

OCHOBbI MEXaHN3Ma MornowWeHNs 1 3ny4eHNs KBaHTOB cBeTa Monekynamu. [lonepeyHoe ceveHne
gooTonpoLuecca, KBaHTOBbIN BbIXOA. DNEeKTPOMarHuTHbl crnekTp. ConoctasneHne AfnHbl BOJHbI,
4acToTbl KoNebaHWii N SHEPTUN ANEKTPOMATHUTHBIX N3NYYEHWUIA. DNEKTPOMArHUTHbIE N3NTy4EHMS Kak
WHCTPYMEHT BUOGONINYECKNX UCCNELOBAHMNIA CTPYKTYPbl U CBOMCTB Monekyn. Obwas
xapakTepucTka 6Monorn4eckoro OenNcTBUS pa3nmnyHbiX yHaCTKOB 3NEKTPOMArHUTHOrO CnekTpa.
MexaHn3M aneMeHTapHbIX OOTONPOLECCOB (0OTOBOCCTAHOB- NeHNe, OTOOKUCEHME,
gooTomsomepusaums, potopasnoxe- Hue ). Obwme cBoNCTBa MexaHN3Ma poTobMONOrM4ecKmx
npoueccoB: Bo3byxaeHne poTopeLenTopa, MUrpaums aHeprm, NePBUYHbIA GOOTOXMMUYECKNIA aKT,
COMpsiXeHne C 3H3MMATMYECKNMM COCTOSHUAMM, COU3NO0N0orndecknin acppekt. MexaHnsmbl 1
cnocobbl BbISBNEHMS MUrpauunn aHeprum. OCHOBHbIE POTOBNONOrMYECKNE NPOLECCHI B XMBbIX
cucrtemax: PoToCcMHTE3, oOTOTaKCUC, OTOTPOMNN3MbI, POTOMOPAIOreHes, 3puUTenbHbIN npolecc,
dboTopeakTuBaums, oToANHAMUYECKOE OEeCTBME.

npakTnyeckoe 3aHsitne (8 4aca(os)):
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nabopartopHasi pabota "OnpeneneHne KOHLEHTPALMN BELWECTB NPW NMOMOLM CNEKTPOOTOMETPUN";
nabopatopHas paboTa "nccnenoBaHne CBOMCTB CBeYeHMs xnopodounna"; nabopatopHas paboTa
"pedppakTomeTpus. OnpeneneHne KoHUeHTpaumm bruonornyeckmx Bewects" Bonpochkl 1. Kakue
MEXaHN3Mbl IexaTt B OCHOBE MUMPaLMKN SHEPrUn MexXay Monekynamm B bmonornyeckmx cuctemax? 2.
Z-cxema oOTOCUHTE3a, LUKINYECKNA U HELIMKMYECKMIA NepeHOoC anekTpoHoB Bonpochkl 1. Kakne
MEXaHN3Mbl IexaTt B OCHOBE MUMPaLMKN SHEPrUmn MeXay Monekynamm B buonornyeckmx cuctemax? 2.
Z-cxema (poToCMHTE3a, LMKINYECKUIA N HELIMKIINYECKUIA NePEHOC 3NEKTPOHOB

Tema 6. PapnaunoHHas 6uochu3amnka. MexaHn3mbl BO3OENCTBUMS MOHU3UPYIOLLLEN paavaumm
Ha opraHu3m. MoaudpumkaTopbl Ny4eBOro nopaxeHus.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Brabl MoHM3MpyoLWwen pagmaummn: anekTpoMarHMTHOE 1 KopnyckynspHoe. Baanmopneiicteme
NOHN3MPYIOLWEro n3nyyeHmns ¢ BelectsoM. Obpa3oBaHne cBOOOLHbIX paankanoB. PuUanyeckmni
9KBMBANEHT peHTreHa. buonornyecknii akBnBaneHT peHTreHa. OTHocuTeNnbHas buonormyeckas
90 PEKTUBHOCTb. [1eACTBME NOHN3MPYIOLWETO U3NyYeHns Ha buonormyeckne obbekTbl. ATansbl
BO3OENCTBUS MOHU3UPYIOWErO U3Ny4YeHns Ha Buonornyeckme 06bekTbl: CTaans NOrnoweHms
aHepruu, cneumnduyeckas peakums opraHmama. OcobeHHOCTM npoLecca ny4eBoro NopaxeHus.
BnnsHne dpmsnyeckunx oaktopos. Teoprm, 06BACHAWME MEXAHN3MbI Iy4EBOMO MNOPaXEHUS:
TEOPUS MULLEHWN, TEOPUS HENPSIMOTO AEVCTBMS, TEOPUS NPSAMOrO AENCTBUS, TEOPUS
BbICBOOOXAEHNS (DEPMEHTOB, TEOPUS LIeMHbIX MPOLLECCOB.

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

1. MNepeyncnmTe OCHOBHbIE TUMbI NEKTPOMArHNUTHOrO U3nyyeHuns 2. B nabopatopHoOM nomeLleHnm,
HaxoaswWweMcs B 30aHNN MTUYHUKA, YPOBEHb MHTEHCUBHOCTY Wwyma nocturan 80 ob. C uenbio
yMeHbLeHMs Wwyma Obino pelweHo 0b6uTb CTEHb nabopaTopmm 3ByKOMNOrNOLWAOWMM MaTeEPUANoM,
YMEHbLAOWMM NHTEHCUBHOCTb 3BYKa B 1500 pas. Kakol ypoBeHb MHTEHCUBHOCTU WyMa CTaHeT
nocne atoro B nabopartopmun? 3. Touka coBeplaeT rapMoHuyeckne konebaHus ¢ yactortor B
MOMEHT, MPUHSATBINA 33 Ha4YasbHbIA, TOYKa MMeNna MakcuManbHOe cMelleHune: . HanucaTb ypaBHeHune
konebaHuii Toukun. 4. KakoBo buonormyeckoe 3Ha4yeHne ynoTpacguoneta 5. Hangute
CaMOCTOSITENIbHO AaHHble NO AnanasoHy yNbTpadgouoneToBoro U3ny4eHns namn ans UCKyCCTBEHHOro
3arapa. K kakoi 3oHe ynbTpadomoneta (A.B. unn C) oTHoCUTCS 3TO n3nyyeHune. 6. Kakos MexaHn3m
LEeACTBMSA BUOMMOro CBeTa Ha pOTOPELLENTOPbI XMBOTHbLIX (4151 CAMOCTOATENBHOM paboThl). 7.
KakoBbl MexaHM3Mbl poToTakcmca 1 hoToTponuama (ans camoctosTenbHoli paboTel). 8. Ins
MOBbLIWEHNS YPOXANHOCTU CEMeHA NWweHMLbl Obi HAMOYEHbI B paCcTBOPE a30THOKUCNIONO HATpUs, B
KoTopoMm HatUpwuid 6bin paamoakTneHbiM n30TonomM Na24. Obwas akTMBHOCTb pacTBopa, BNUTAHHOrO
3epHOM, 6bina 1,6 MkKn. Bo CKOnbKO pa3 yMeHbLMNach akTMBHOCTb 3epHA Yepes Tpoe CyTOK nocne
npeanocesHol 0bpabotkm 9. 1N yHNUTOXEHMS BpeamTenein 3epHa B 3epHoxpanulnnwe 10.
ncnonb3osaH Co60 B B1ae npoBonoku maccoit 1 r. ConepllxaHne pagnoaktnBHoro kobanbTa B
nposonoke coctasnseT 0,01% oT Macchl NpoBonokn. OnpenennTb akTMBHOCTb paD,VIODaKTVIBHOI'O
kobanbTa. 11. B cocynbl, co,uepxauﬁle no 8 kr 3emnu ans nposenellHUs arpobuonormyeckoro
aKcnepumeHTa, BHeceH paanoaktuslHbi pocdop 25P32 n3 pacyeta 0,3 MkKn Ha 1 kr macchl
noysbl. OnpenennTb akTUBHOCTb pagnodpocdopa B KaX40M COoCcye K KOHLY onbiTa, T. €. Yepes 43
CYTOK.

Tema 7. NoparoroeBka K 3a4eTy

4.3 CTpyKTypa u conepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Pasnen Cemectn| HeAens | camocrostenbHoit [TpynoemkocTh g%%"g‘;'o';‘::;gzg;
AuncumnnnHbl pcemectpa pabortbl (B yacax) a60TbI
CTYAEHTOB P

Tema 1. lNpenmet n
3aaaqn 6rocnsnkm.
Bronormnyeckune n
domnaunyeckue
3aKOHOMEPHOCTN B
1.KMBbIX cuUcTEMAx.
MeTtonounyeckne

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctppufloHHbI HoMep 84947713 5 AE
Crpannup 1P 13 20. 111 YHI:I

S OEMALIGH




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

BOMpPOCbI 61Mohn3nkn. VicTopms pasBntus 0Te4eCTBEHHO BUOGON3NKMN.

noaroToBka K

egepar
pechepary pecpep
PerncrpaumnoHHblii Homep 84947713 DAEKTPOHHEH
Crpanuua 11 uns 20. 11} yLH,ITIP EP‘}{ Tl:::.r




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

Paspen
AduncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi

CcaMoOCTOSsITe/IbHOM

paboTbl
CTY0EeHTOB

TpynoeMKoCcTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

Tema 2.
TepmoanHamumka
BVONOrNYeCcKmx CUCTEM.
MNepBbI 3aKOH
TEPMOANHAMUKN N €ro
NPUMEHNMOCTb K
6ronornyecknm
obbekTam. Bropoii
‘[3aKOH TepMoonHaMmnKu,
€ro OCHOBHble
doOpPMYNNPOBKM.
[MprMeHUMOCTb BTOPOro
3aKoHa TepMoaNHaMUNKN
K Bronormyeckmm
cucTemam.

NOAroTOBKa K
pedpepary

pedepar

Tema 3. KnHetuka
.|buonormnyeckmx
npoLEeCcCoB.

NOAroToBKa K
pedoepaty

pedoepart

Tema 4. buogomaumka
KNeTO4YHbIX NPOLLEeCCOB.
CtpykTypa n
PYHKLMNOHNPOBaHWE
6ronornyeckmnx
membpaH. TpaHcnopT
BELWeCTB Yyepes
6riomemMbpaHsbl.
MaccusHbIM TpaHcnopT
BewecTtB. ObneryeHHas
andppysns. AKTUBHbBIN
TPaHCMopT BELLECTB.
Buab n
xapaktepucTuka
6uonoTeHumnanos,
.[MEXaHN3Mbl
BO3HWKHOBEHNS N UX
bronornyeckas ponb.
MonekynsipHble
MeXaHM3Mbl
NOABMXHOCTN BENKOBbIX
KOMMOHEHTOB
COKPaTUTENBHOIO
annapara MbiLLLL.
CTtpykTypa 1 oyHKUUN
peLenToOPHbIX KNETOK.
Ponb peuentopos B
YCTaHOBNEHWM
B3aNMOOTHOLEHWI
opraHM3ma co BHellHel
cpenon.

4-5

noaroToska K
KOHTPO/IbHOW
pabote

KOHTpONbHas
paboTa

MOLroTOBKa K
pecpepary

pedepart

PernctpaumoHHbin Homep 84947713
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 5.
doTtobronormyeckme
npouecchl. MexaHn3Mmbl
noaroToBka K
5.|TpaHccopmaumm 6 6 ggjg (e)n a 6 pedoepar
SHEPrun B NepPBUYHbIX P party
doTOOMONOrNYECKNX
npoueccax.
Tema 6. PagnaunoHHas
6rodcpnamka. noAaroToBka K
MexaHun3mbl KOHTPO/bHOM 4 K(;g;gganaﬂ
BO30EMCTBUS paboTte P
6.|MOHU3UpYyoLWen 6 7
pagvaumm Ha opraHmnam.
MoawndpukaTtopei NOAroToBKa K 5
Ny4EBOro NOPaxeHus. pedbeparty pedpepar
Ntoro 30

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

KETPOHHBH
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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:
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TeMbl pegoepatos 1. OcMmoc. nepeHoc BelwecTs 2. Vicnonb3oBaHne angy3nm B NPOMbIWAEHHOCTb U
MeouumHe 3. AKTUBHbIV TpaHCnopT B 6uonormyeckux obbvektax 4. Peuentopbl. CTpykTypa v
cTpoeHne 5. XuMmnyeckne peakumm Xnebix 06 bekTax dnekTponpoBOLHOCTb BUONOrMYecKux
06bekToB NaccuBHble dNEKTPUYECKME SBNEHNS. DNEKTPUYECKMNE XapaKTePUCTMKN BMONOrnyeckmx
TKaHel 1 cnocobbl nx namepeHns. NpoxoxaeHne NOCTOSHHOIO 1 NEPEMEHHOrO Toka Yepes
bvonornyeckne TkaHu. ViMnegaHc: ero akTMBHas (OMmMyeckas) U peakTMBHas (EMKOCTHas)
cocTaensowme. 3aBMCUMOCTb 31EKTPONPOBOAHOCTIN, EMKOCTU N AN3NEKTPUYECKON NPOHNLLAEMOCTH
OT YacTOTbl MepPeMeHHOro Toka. MNpocTeiwne aKBMBaNEHTHbIE CXEMbl BMONOrNMYecknx 06 HEKTOB.
MexaHunam nonsipusaumnm B buonormyeckux TkaHsx. Buabl nonspusaunn. Bpems penakcauun.
Ocob6eHHOCTN CTPYKTYpPbl KNETOK M TKaHel, nexatime B OCHOB

Tema 5. dotobuonoruyeckue npoueccbl. MexaHnambl TpaHccpopmaLMm 3HEPrumn B NEPBUYHbBIX
c¢poTobuonornyeckmx npoweccax.

pedepart , NPUMEPHbIE TEMbI:

Tembl pedpepaTos 1. ucTopms passutua gootodunankn 2. CnekTpanbHble CBOMCTBA BELWECTB 3.
3akoHbl reomeTpuyeckon ontuku 4. JliomnHucueHuns 5. CoBpeMeHHble MeTobl UCCNefoBaHUS B
hoTocpmamke n potobuonormm 6 dotoaectpykums 7 buogumaunka abixaHms 8. remoamMHammka 9
Buodpmanka gsmxeHns 10 buodmamka taHua 11 buodpuauka cnyxa

Tema 6. PapnaumnoHHas 6momamka. MexaHn3mbl BO30eMCTBUS MIOHU3UPYIOLLLEN paanaumm Ha
opraHnam. MoaudoukaTopbl y4eBOro nopaxeHus.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KOHTpOnbHas paboTa , npuMepHble Bonpockl: 1. [yTv NPOHMKHOBEHMS BEILECTB B KNETKY. 2.
Buonoruyeckas ponb TpaHcnopTa BewecTs 3. . OCHOBHbIE MEXaHW3Mbl TPAHCMOPTA BELWECTB B
MHOrOK/TIETOYHbIX Y OOHOKNETOYHbIX opraHuamax. 4. Oudpdpyans, CKOpoCTb 1 KOSPPULMEHT
anggoysun. 5. YpaBHeHne audpcpy3un. 6. .SBneHune ocmoca, ero bruonormyeckoe 3HaveHue. 7. Ponb
MakpoMOneKyn B noanep>XaHuu 0CMOTUYECKOro AasneHns. 8. [accmBHbIN TPAHCMOPT BELECTB ero
3aKOHOMepPHOCTM 1 buonornyeckas ponb. 9. ObneryeHHas ony3ns ee OTANYNTENbHbIE
ocobeHHoCTM 1 Bronornyeckas ponb. 10. AKTUBHBIA TpaHCNOPT BelwecTB. MexaHn3Mbl OCHOBHbIE
xapaktepucTtnkn. 11. Buabl n kpaTtkas xapaktepuctmka 61onoTeHumManos, u nx buonornyeckas ponb.
12. [NoTeHuman nokos, ero npoucxoxgeHue. 13. .INoteHunan oencTBns, ero KOMMOHEHTbI, NOHHbIE
MEXaHn3Mbl NX NponcxoxaeHue. 14. MexaHnambl NpoBeaeHns BO30yXAEHNS NO HEPBHBIM BOJIOKHAM.
dakTopsbl, BIMSAOWME HA CKOPOCTb NpoBeAeHNs BO3byxaeHms. 15. MonekynspHas opraHMsaums
NMoMnepeYHO-MNono0CcCaToro MblWEeYHOro BoNokHa. 16. ONeKTpoxXnMmyeckoe conpsixxeHmne npu
COKpalLeHn NonepeyHo-nonocaTon Molwubl. 17. .MdoTobronornyeckme NpoLEecchl, xapakTepucTnka
N X OCHOBHbIe BMAbl. 18. .Cnocobbl Murpaumm aHeprun. Bruonormyeckoe 3HavyeHne Murpaumm
sHeprun. 19. buontomnHecueHums. MexaHnambl 1 buonormyeckoe 3HaveHue. 20.
XeMUnoMnHeCLIEHLMS, NPOLIECChI Beaylime K BbiICBEYMBaHMIO KBaHTOB. 21. .06wmne 0cobeHHOCTH
CTPYKTYpPbI M QOYHKLUMM peuenTopHbIX kneTok. 22. Obwue npuHumnbl gootopeuenummn. CTpoeHue
dOYHKLMM OOTOPELIENTOPHOM KNneTkun. 23. .MexaHn3mbl BO30YXAEeHNS 3pUTENbHbIX PeLEenTopoB. 24.
Buabl NOHN3MPYIOWMX N3NYYEHWIA, X OCHOBHbIE XapakTepucTukun. 25. .EanHnubl nsmepeHms
WHTEHCUBHOCTM NOHM3VPYIOWMX N3nydenia. 26. NpuHUMNbLI KONMYeCTBEHHON paanobuonorun. 27.
JleiicTBnE NOHM3MPYIOWMX N3Ny4eHniA Ha KneTky. 28. .duanyeckue n obwebrnonornyeckme OTBETHbIE
peakunn opraHN3MOB Ha MOHM3UPYoWee n3nydyeHne. 29. PaanoyvyBCcTBUTENbHOCTb KNETOK N TKaHEeMN
30. JlyyeBas bonesHb 1 e€ dhasbl.

pedepart , NPUMEpPHbIE TEMbI:

TeMbl pedoepatoB 1. BnusiHme pagnauumn Ha bruonornyeckme obbekTbl 2. reHeTu4eckmne Mytaumm -
npuynHbl 3. CoBpeMeHHble MeauLMHCKMe Nprbopbl HA OCHOBE 3NeKTPOMarHeTnaMa, paanaLmoHHoro
N3Ny4YeHUs

Tema 7. NoparoroBka K 3a4eTy
Tema . UToroeas doopma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:

BOﬂpOCbI Onga NoAroToBKM K 3a4eTy
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1.0npeneneHne buodounankn kak Hayku. MpeameT n 3apaym 6rnocpnankm. Ceasb GOPU3NKM ¢
npyruMmn Haykamm. OcobeHHOCTU NPOSIBNEHNS 3aKOHOB (OU3UKM M XMW B XMBbIX CUCTEMAX HA
KNETOYHOM YPOBHE 1 Ha YPOBHE OpraHnama.

2.0OCHOBHblE MyTW UCMONb30BaHUS SHEPrK B opraHnamax. Buaobl 6uonormnyeckux pabor.

3.MoHsTNE 06 06paTMMbIX M HEOBPaTMMBIX NpoLeccax. Ponb HeobpaTMbIX MPOLECCOB B XMBbIX
opraHuamax.

4.lNloHaTHe 0 TepMoaAnHaAMNYECKOM npoLiecce. [lapaMeTpbl CUCTEM, COCTOSAHUE CUCTEMBI.
5.MepBbiit 3aKOH TepMoanHaMUKN. Ero npMeHnMocTb K 61onornyeckm obbekTam.

6.3akoH ["ecca, ero ucnonb3oBaHue B buonoruu.

7.CBob0OOHAsA 1 CBA3aHHAS SHEPrus, nx NposiBieHne B BMONOrMY4ecknx CUCTEMAX.

8.9HTponus kak mepa HeobpaTMMOCTVN TEPMOANHAMNYECKNX MPOLIECCOB.

9.MoHATME 0 TEPMOANHAMMYECKOW BEPOSATHOCTU. TepMoaMHamMmnyeckas BEPOSTHOCTb U SHTPOMNUS.
10.BTopoii 3akoH TepMoanHaMukn. Ero npMeHnMocTb K BMONOrM4eckuM cnucTemam.

11.CTaLI,I/IOHapHOG COCTOsAHME N TepMOOANHaMMN4eCKoe paBHOBeECHE, X CXOOCTBO U pa3nnyue.
OcobeHHoCcTH nposaBneHnda ctaumoHapHOro COCToAHNA B XMBbIX OpraHn3max.

12./13MeHeHne NoTeHUMOHaNbHOM SHEPrn MONIeKyN B NPOLLECCe XMMUYECKOWN peakLumnu.
13.KnHeTtunka pepmeHTaTnBHbIX peakuunin. YpasHeHune Muxaanuca-MeHTeH.

14.0OCHOBHblE (DOPMbI CBSA3El B BrononmmMepax. QHTPONUAHbIA (hakTop B rnapodpOOHbIX
B3aMMOOENCTBUSX.

15.Pa3zoBble nepexonbl. MNepexonbl rnobyna-knyook.

16.MembpaHa kak yH1BepcanbHbl/i KOMMIOHEHT BUONOMMYECKNX CUCTEM.

Benkn membpaH, nx pyHKUMOHaNbHAs XxapakTeprucTuka.

17.CoBpeMeHHble NPeaCcTaBeHNs O CTPOEHUN 1 CPYHKUMM MeMbpaH, nx Bronornyeckas porb.
18.Jlunnaobl MeMbpaH, Ux xapakTepucTuka.

19.latepanbHas andpdpy3ust doocdonmnuaos MembpaH. "dnun-gonob" nepexonbl. buonornyeckas
3HA4YMMOCTb.

20.MopenbHble MeMOpPaHHbIE CUCTEMDI.

21. pagneHTbl, X CBOWNCTBA U 3HAYEHME B OCYLWECTBNEHMN NPOLLECCOB XN3HEOEATENbHOCTMW.
OcCHOBHblE MEXAHN3Mbl YCTAHOBNEHWS M MNOALEPXAHUSA rPaaNEeHTOB.

22.TlyTn NPOHNKHOBEHWMS BELLECTB B KIETKY.

23.Bronornyeckas ponb TpaHcnopTa BewecTs. OCHOBHbIE MEXaHU3Mbl TPaHCMOPTa BEWECTB B
MHOTOK/TETOYHbIX N OHOKNETOYHbIX OPraHn3mMax.

24. Andbdoysns, CKOPOCTb M KOIAPMULUMNEHT ANAAY3uUN. VIX 3aBUCUMOCTb OT PasnnyHbIX
napameTpos. YpasHeHne angpagysnn.

25.91BneHne ocmoca, ero buonornyeckoe 3HaveHve. Ponb MakpoMonekyn B nognepXxaHum
OCMOTWYECKOro AaBfieHuns.

26.MNaccrBHbI TPAHCMOPT BELECTB €ro 3aKOHOMEPHOCTM 1 Bronornyeckas ponb.
27.06neryeHHas amdqyamns ee oTIm4mMTeNbHble 0COBEHHOCTUN 1 Buonornyeckas porb.
28.AKTMBHbIN TpaHCNOpPT BewecTs. MexaHn3mbl OCHOBHbIE XapakTepPUCTUKN.

29.9H[0 - 1 3K30UMTO3

30.Bnabl n kpaTkas xapakTepuctika 6nonoTeHumManos, u nx buonornyeckas porsb.
31.MMoTeHuman nokos, ero NPOUCXOXOEHUE.

32.lNMoTeHuman oencTBms, ero KOMNOHEHTbI, NOHHbIE MEXaHU3Mbl X MPOUCXOXOEHNE.
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33.Kanwuii-HaTpueBblii HACOC, ero Posb B NOAAEPXAaHUN YPOBHS TpaHCMEMOpPaHHOro noTeHumana.

34.KabenbHble CBONCTBA HEPBHbIX BONOKOH. JlekpeMeHTHoe 1 6e3nekpeMeHTHoe NpoBeaeHne
BO30YXAEHUS, UX MEXAHN3Mb.

35.MexaHn3mbl NpoBefeHNs BO3OYXAEHUS MO HEPBHbLIM BONOKHaM. PakTopbl, BANSIOWME Ha
CKOPOCTb NPOBeLEHNS BO3OYXAEHUS.

36.MonekynsipHasi opraH13aums NonepeyYHo-Noa0caToro MblWeYyHoro BonokHa. CokpatutenbHble
MEXaHN3Mbl.

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

38.9neKkTpoxmMm4yeckoe ConpsiXeHre npu CoKpaweHnn nonepeyHo-nonocaTon MbllLbl.

39.CncTeMbl HEMbIWEYHOr0 COKPAaLLEHNS (HEMbIWEYHOW NOABUXHOCTM). KOHTpaKTMIbHbIE
MEXaHN3Mbl.

40.DoTobmonornyeckme NPoLECChl, XxapakTePUCTKA N X OCHOBHbIE BUAbI.
41.B0o36yXaeHHble 9NEKTPOHHbIE COCTOSAHNS B BMONOrnyeckmx npoLeccax.

42.Cnocobbl Murpaumm aHeprum. bronornyeckoe 3HaveHne Myurpaunm aHeprmu.
43.BuontommnHecueHuns. MexaHuambl n 6MONOrnyYeckoe 3Ha4YeHue.

44 XeMUnioMUHeCLeHUMs, NpoLecchl Beaylne K BbICBEHMBAHUIO KBAHTOB.

45.06wme 0cobeHHOCTN CTPYKTYPbl 1 (OYHKLIMN PELLENTOPHbIX KNETOK.

46.06wme npuHUMnbl gooTopeLenumun. CTpoeHne 1 PyHKUUM OOTOPELENTOPHON KNETKM.
47 MexaHn3Mbl BO30YXAEHNS 3pUTENBHBIX PELLENTOPOB.

48.3putenbHble NUrMeHTbl. PoTOXMMUYECKME nNpeBpaleHns pogoncuHa. 49.CospeMeHHble
npencTasneHns 0 MexaHm3max MexaHopeuenuuun. buodpuaunka socnpmaTns 3syka.
MexaHopeLenTopbl OpraHoB cnyxa.

50.Buabl MOHN3MPYOWNX N3NYYEHWUIA, X OCHOBHbIE XapakTepUCTUKN.
51.EOnHnUbI U3MEPEHUS UHTEHCMBHOCTU NOHUINPYIOWMX U3NTYYEnia.
52.MprHUMMNBI KONMYECTBEHHOW paanobuonormu.

53.lpsamoe 1 KocBEHHOE AEeNCTBUE NOHUINPYIOWMX U3NTYYEHUIA.
54.[lecTBME NOHU3UPYIOWNX U3NYHEHUI HA KNETKY.

55.®uanyeckre n obwebrnonorniyeckne OTBETHblE peakLmnm OpraHM3mMoB Ha MOHM3UpYyoLLee
N3nyyeHue.

56.Brnonoruyeckne adpdekTbl 4ENCTBUS NOHU3UPYIOLLEE N3MTy4EHME B 3aBUCUMOCTM OT MONYYEHHOW
[03bl.

57.PaanodyBCTBUTENBHOCTb KNETOK U TKaHEW

58.BbIX1BaeMoCTb OPraH13MOB B 3aBUCUMOCTM OT MOJYYEHHOW [03bl MOHM3NPYtoLWee 0byYeHns.
[03bl, XapakTepuayowme paanoyyBCTBUTENbHOCTb OPraHM3MOB.

59.NlyqeBas bonesHb 1 € asbl.

60.PakTopbl, MOOUdMUMPYIOWME Ny4eBOE NopaxeHune. VX xummnyeckas npupoaa n MEXaHU3M
nencrTeus.

7.1. OcHOBHas nuTeparypa:

1.AHTOHOB, Banepuii ®enoposuy. dusnka n buogounanka: Kypc nekumin ons CTyaeHTOB Me. By30B:
y4eb. nocobue ans By3os / B.®. AHTOHOB, A.B. KopxyeB.?2-e naa., ucnp. u gon..?Mocksa:
F90TAP-Megana, 2005.7236 c.
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2. PybviH, Anppeii bopucosuy. Brodpmamka: yueb. ons cTyLeHTOB By30B, 0Oy4atoWMNXCS Mo
cneunanbHocTh "Brodmanka”: [B 2 1.] / A. B. PybuH; MY nm. M. B. JlomoHocoBa.?3-e u3g., ucnp. u
non..?M.: N3p-Bo Mock. yH-Ta: Hayka, 2004

3 Kyapswos, FOpuit Boprcosny. PagnaunoHHas 6noguamnka (MOHU3MpYyoWwme n3nyvyeHuns): y4ebHmk
ansa ctyneHtos By3oB / HO. B. Kynpswos; Noga pen. B. K. Masypuka, M. ®. JlomaHosa.?MockBsa:
DPUSMATIINT, 2004.7448 ¢

4. Camoiinos, Bnaonmnp Onerosuy. MeonumHckas 6uodpmamka: yuebHuk ans sysos / B. O.
Camoiinos.?V3paHune 2-e, ucnpaeneHHoe v nononHeHHoe. ?CankT-MeTtepbypr: Crneullnt, 2007.?7560
C.

7.2. lononHutenbHasa nuteparypa:

Buodpmanka / Nop pen. Tapycosa b.H. n Konbc O.P.- M.: Bbicwas wkona.- 1968.
Konbc O.P. Broduauka putmmyeckoro Bo3byxaeHus.- M.: 1ag-so MI'Y.-1993.
'y6aHoB H.U., YTeHbeprepos A.A. MeaunumHckas buoduanka.-M.:MeagununHa.-1978.
Pemnszos A.H. MeaguunHckas n 6uonormnyeckas cpmanka.- M.: Beicwas wkona.-1987.
HukonbcoH l. BruosHepretuka.-M.: Hayka.-1984.

PybuH A.B. TepmoamHamuka bruonorunyeckmx npoueccos.-M.:Hayka.-1984.
duamonorug yenoseka. MNog. pea. Wmunara P. U Tesca ™. T. 1. M.: Mup, 1996.

7.3. UHTepHeT-pecypcCbl:

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%I
Buodpnanka 3peHns - http://www.all-fizika.com/article/index.php?id_article=1982

Bce o 6ruodomanke membpaHbl - http://www.pereplet.ru/obrazovanie/stsoros/109.html

Nekumm - http://quator.org/all-materials/item/782-lectures-biophysics

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve ancuunnuHbl "bruoduamka" npegnonaraet MCNONb30BaHME Cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMboTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

Y4yebHo-MeToan4eckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
3NEeKTPOHHO-bnbnnoTteyHom cucteme "KnuradoHa", oocTyn K KOTOPOW NPeaocTaBneH CTyAEHTaM.
OneKTpoHHO-bmbnnoTeyHas cuctema "KHuradoHn" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4eOHO-METOANYECKON NMTepaTypbl 4N By30B C
ycnosuem o6s13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
LWAPOKUIA 3aKOHHBI AOCTYN K He0OXx0aUMbIM 45t 06pa3oBaTeNbHOMO NpoLecca U3aaHusiM ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA N COOTBETCTBYET BCEM TpeboBaHUsIM HOBbIX PITOC
BIMO.

Ayoutopusi ¢ MynbTUMEONanpPoOeKTOPOM 1 aKpaHOoM, HOYTOYK, NnakaTbl, a Takxe ayauTopust ans
NPaKkTKyMOB ¢ 060pynoBaHNEM, HeOOXOOMMbIM OJ1S MPOBENEHNS NPaKTUYECKMX 3aHSATUIA.
NmeeTcsa goctyn B 6UBGNNOTEKY B YATANbHBIA 321 M BO3MOXHOCTb MNONYyYEHUsi nuTepaTtypbl Ha

aboHEeMeHT (ans camocToaTenbHon paboThl); 4OCTYN K ceTn IHTepHeT (BO BPEMSi CAMOCTOATENbHOM
noaroToBKN).
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 020400.62 "Buonorua” n npodunto NoAroToBkn An3nonorns Yenoseka N XnUBOTHbIX,
buoxmmmns, reHeTrka, Mukpobuonorms .
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