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BBeneHune

B OCHOBY HacTosLei nporpaMmbl MOJIOXKEHbI CeAyroLWme AUCUMIIINHBI:
Brohmr3mka COXKHbIX CUCTEM, TeopeTnyeckas buomsmka (KUHeTMKa 610I0rMYecknx
MPOLECCOB, TepMOAMHAMMKA HeobpaTUMbIX MPOLECCOB M ee MNPUMEHeHMe K
OMONOrMYECKUM  CUCTEMaM);  MOJIeKyNsapHas  6uogmsnka  (MPOCTpaHCTBEHHas
opraHuzauus  6uonosiMMepoB, [AUHaMUYECKMe CBOICTBa TN00YNAPHBIX  GesKoB,
3NIEKTPOHHbIE  CBOMCTBa 6OMONOMMMEPOB); OMOM3MKA KNETOYHbIX MPOLECCOB
(6brohmsnka MemoOpaHHbIX MNPOLIECCOB, MOJIEKY/IAPHbIE  MeXaHW3Mbl  MPOLLECCOB
9HEPreTMYECKOro COMPSXeHUs, 6Mon3nMKa COKPATUTESIbHbIX CUCTEM, OMour3mka
peuenuun, 6notmanka HoTobNONOrNYECKMX MPOLLECCOB).

[MporpaMma pa3paboTaHa Ha OCHOBe nacrnopta creynanbHoctn 1.5.2

Brodmanka, yTBepXKaeHHOro nprkasom MmnHobpHayku PO Ne 118 ot 24.02.2021 .

O6LLKe NonoXKeHNs

MpeaMeT GMON3MKKL, ee MECTO B eCTECTBO3HAHMWN. B3anMOCBS3b (M3NYECKMX,
(U3MKO-XUMUYECKMX 1 BUNOMOTMYECKNX NMPOLIECCOB B XXMBbIX OpraHu3Max. Paszenbl 1

METO/bl GUOPU3MKMN.
1 Burousmka cnoxkHbIx cuctem. TeopeTnyeckasa omousnka

1.1. KunHeTnKa 610/10rM4ecKmx npoLieccoB

OO6LIas XxapaKTepucTMKa peakuuii B OMONMOrMYeckux cuctemax. OnucaHue
OVHAMUKW B1ONOTMYECKMX NPOLIECCOB Ha AI3bIKE XUMUYECKO KUHETUKM.

MoHATVMEe MaTemMaTUYecKoi Moaenn. 3agayun 1 BO3MOXHOCTY MaTeMaTUYeckoro
MOAENMPOBaHMst B 6ronorun. MoHATUE afleKBaTHOCTW MOENN peanbHOMY OObEKTY.
MPUHLUMNBLI NOCTPOEHMS MaTeEMATUYECKMX MOJeNein GMONOrMYeCcKNX CUCTEM.

JINHeliHble N HeNMHeHbIe NPOLIECCHI.

MeTofbl KayecTBEHHON Teopuun AuddepeHUManbHbIX YPaBHEHWIA B aHanm3e

AVHAMUYECKMX CBOMCTB BMONOrnMyYecknx npoLeccoB. MoHsTHE (ha30BOi NIOCKOCTU.



CTaymoHapHble  COCTOSIHMS ~ OWMOJIOTMYECKUX  CUCTEM.  YCTOMYMBOCTb
CTaUMOHapHbIX COCTOSHMWIA.

BbICTpble, Mef/leHHbIe NepemMeHHble. BpemeHHas nepapxus v NpuHUMN y3Koro
MecTa. Ero nposieneHve B CTalMOHApHOW KWHETWKe OMOMOrMyecKMx MpoLLEeccoB.
[MoHATVE O METOAE KBa3uCTaLMOHAPHBLIX KOHLEHTpaLMiA.

KonebatenbHble nNpoueccbl B OMOMOrMM, 3Ha4YeHMEe WX TEOPETUYECKOro
nccnefosaHus. [MoHATME aBTOKO/IEOATENBHOTO peXuMa AMHAMWYECKOW MOAENN.
MpeaenbHble LKL Mprumepbl aBTOKONe6aTeNbHbIX MOAENEN.

KnHeTka  (bepMEeHTaTUBHbLIX  peakuuid. OcobeHHOCTH MexaHu3mMa
(pepMeHTaTMBHbIX NPOLIECCOB.

CTaymoHapHas KMHeTMKa (DepMeHTaTMBHbIX peakuuid. YpaBHeHMe Mwuxaanuca-
MeHTeH. BnnsHve pasnnyHbIX (DaKTOPOB Ha KMHETWUKY (DEePMEHTATUBHbIX peakuui
(MHrMbuTOpbl, axkTMeaTopbl, PH cpefbl, WMOHbI MeTaNioB). OO6LWME MNPUHLMMBI
PerynmpoBaHusi 1 aHaim3a 0onee  CMOXHbIX  (PepMEHTATUBHBLIX — peakuui.
[MprmeHeHne meToga rpados.

MHOXeCTBEHHOCTb ~ CTaUMOHAPHbIX  COCTOSHWUIA  BMOMOrMYECKUX  CUCTEM.
Mogenu TpurrepHoro Ttuna. Ynpasnawoowme napameTpbl. [lapameTpuyeckoe w
CWUNOBOE NepektoYeHve Tpurrepa. Mpumepbl MoAenen TPUTTePHbLIX CUCTEM.

BnnsaHne TemnepaTypbl Ha CKOPOCTb peakumii B OMOIOTMYECKUX CUCTEMAX.
Teopust  abCOMOTHLIX CKOPOCTEM peakunin 1 aKTMBMPOBAHHOIO  KOMIJIEKCA.
OrpaHnyeHns NPUMEHNMOCTM 3TUX NPEACTaBNeHNIA B GUOCTPYKTYpax.

Mogenn akonormyeckux cucrteM. [loHATME  pacnpefeneHHbIX  CUCTEM.
MaTeMaT14yeCcKuniA annapar OnucaHWa pacrnpefeneHHbIX CUCTEM - YpaBHEHUS B
4aCTHbIX NPOU3BOAHbIX.

AKTUBHbIE XMMUYECKNE N BMNONOrMYecKne cpedpl.

Mopgenb ThHopUHra.

PacnpocTpaHeHne BO3MYLLEHWIA B aKTMBHBIX XUMMWUYECKUX U BUOMNOrMYecKmX
cpefax.

[MpoCTpPaHCTBEHHO-HEOAHOPOAHBIE CTaLMOHaPHbIE COCTOAHUA - AUCCUNATUBHbIE

CTPYKTYpbl. YCTONUMBbIE W  HEYCTOWYMBbIE CTPYKTYpbl B GMOMOrMYECKOM



MopdoreHese.  Mogenn  AMdepeHUMPOBKA  TKaHeld.  basoBble  Mogenu B

MaTeMaTU4eCKOM MOAENNPOBaHNN O10/10rMYeCcKnX npoueccos.

1.2. TepmoguHaMmMKa HeOOGPaTMbIX MPOLLECCOB U ee NPUMEHeHNe

K 610/10rMyYecKnM crucTemam

Knaccugmkaums TepmognHaMmyeckmx cucteM. MepBsblil 3aKOH TePMOAMHAMUKN
N ero NpuMMeHeHWe K BMONOrMyeckMM cuctemam. BTOpOI 3aKOH TepMOAUHaAMUKK B
ononornn. TloHATUE TEPMOAUHAMMWYECKOro paBHOBecusl. PacuyeTbl CTaHAPTHbLIX
3Heprui peakumii B 6UONOrNMYECKNX CUCTEMAX.

A3MeHeHre 3HTPONUN B OTKPbLITLIX CUCTEMAX. TepmMOoAMHAMUYECcKne YCnoBua
OCYLLIECTB/IEHNA  CTauMOHapHOro  coctosHMA.  CBA3b  MeXAy  BennynHamu
XUMUYECKOrO CPOACTBA M CKOPOCTAMU peakumii. TepMOogMHaMUYecKoe COMpsiXKeHue
peakuui 1 TensioBble 3PMEKTbI B BUOMOrMYECKMX CUCTEMAX.

[MoHATME O0600LEHHbIX CUA - U MOTOKOB. JIMHEWHble COOTHOLLEHUA W
COOTHOLWIeHNA B3aMMHOCTM OH3arepa. CralMoHapHOe COCTOfHME WU YCNOBUE
MUH/MYMa CKOPOCTW npupocTa 3HTponun. Teopema lMpuroxkuma. OcyLlecTs/eHne
npuHuuna fle-LLaTenbe B CTauMOHaPHbLIX COCTOAHUSX.

"paHnLbl NPUMEHUMOCTM JIMHEMHOW TepMOAUHaMUKK B 6uonornn. Kputepuia
"yAANEeHHOCTU™ CNOXHbIX OMOMOTMYECKUX MPOLECCOB U UX OTAENbHbLIX CTaAuin oT
TepMoAMHaMUYECKOro paBHoBecusl. HennHeinHaa TepmoamHammka. ObLime Kputepum
YCTOMYMBOCTM CTaLMOHAPHbLIX COCTOSHUIA M Mepexoja K HUM BOAM3W 1 BRI OT
paBHoBecKs. CBA3b MeXAY KMHETUKOW U TePMOANHAMUKOMN,

CBA3b SHTPONUM M MH(opMauMnm B OGUOMOTUYECKMX cucTemax. [loHATue
KONMYecTBa W LEHHOCTM MH(opMauMn. YCNoBMA 3amacaHusi, XpaHeHusa W
nepepaboTKM MH(OPMaLMK B MAKPOMOEKYAPHbLIX CUCTEMAX.

2. MonekynspHasa buogmanka
2.1. TlpocTpaHCTBEHHasA opraHu3aumns 61onoMmepoB

OO6LMEe NOHATMS CTABWUILHOCTW KOH(UIypaLun MONEKY/, 3HEprust CBS3W.
MakpoMo/neKysia Kak OCHOBa  OpraHusauumM  6UoCTpyKTyp.  CBoeobpasve

MaKpOMOJIEKYT KaK (P13MYecKoro 06beKTa.



O6wuii xapakTep 00bEMHBIX B3aMMOENCTBUA N BNAHME BHELUHErO NOMs Ha
CTabWNbHOCTL KOH(hopmaummn 6uononumvepos (no pabotam Jinguimuya). Pasosble
nepexopl. KoonepaTnBHble CBOMCTBA MaKpOMOMEKy/l. Pa3/finyHble TUMbl 06bEMHbIX
B3aMMO/ENCTBMIN B MaKpoMosieKyiax. BogopoaHble cBA3n, cunbl BaH-gep-Baanbca v
CTabWNbHOCTb BTOPUYHON U TPETUYHOW CTPYKTYpbl. [MOBOPOTHAas u30Mepus W
9Heprms  BHYTPEHHEro  BpaweHus. PacyeT  KOH(OPMauUWOHHON  3HEpPruu.
KoHgopmaums nonunentugHon Lenn. CTepuyeckme KapTbl.

dakTopbl CTabUAM3aUMM  MaKpOMOSIEKY/, HaAMONEKYNAPHbIX CTPYKTYp W
brnomemopaH.

B3anmogeincTeme MakpoMonekyn ¢ pactBoputenieM. CoOCTOsHME BOAbl WU
rmapodobHble B3aMOLENCTBMSA B BUOCTPYKTYpax. Mepexoab! cnnpasib-Kny6oK.

OC06eHHOCTM MPOCTPAHCTBEHHOW oOpraHu3aumyM 6ekoB U HYKNeNHOBbIX
Kucnot. Mogenn huepunnispHbIX 1 r1obynspHbIX Ge/KoB.

Tononorus n usmka KosnbLesbIX 3aMKHYTbIX JHK.
2.2. IHaMnyecKne CBOICTBA INOOYNAPHbLIX 6e/KOB

B3anmogeictaue CTaTUCTUYECKUX n MeXaHUYeCcKMxX (haKTOpOB,
OnpeaenstLLmMX ANHAMNUYECKYHO MOABMKHOCTL Oe/KOB.

OvHammnueckas  CTpykTypa  r00ynsipHbIX — 6eNnKoB;  KOH(hOpMaLMOHHaS
MOABWKHOCTb. MeTofbl U3yyeHust KOH(OPMaLMOHHOW MOABWKHOCTU: N30TOMHbI
06MeH, NIOMWHECLIEHTHblE MEeTOfbl, CMUHOBAsA MeTKa, ramma-pe3oHaHCHas MeTKa,
AMP BbICOKOro paspeLleHus, nMnynbCcHble MeToabl AMP.

Pe3ynbTaTbl  MCCNefOBaHWA  KOH(OPMAUMOHHON  MOABVMXKHOCTM.  Twurbl
OBWKeHNA B Genkax. Pomb BoAbl B AMHaMuUKe 6enikoB. Pofib  KOH(OpMAaLMOHO

MOABVXXHOCTM B (DYHKLMOHMPOBaHWUN (DePMEHTOB 1 TPAHCMOPTHbIX 6e/KOB.
2.3. DNeKTPOHHbIe CBONCTBA 6G1UOMNONMMEPOB

XnmMmnyeckme B38.I/IMO,£I.€I7ICTBVIFI B MaKpPOMOJIEKYNaxX. Llenb rNaBHbIX
Ba/IEHTHOCTEN. 3I'IeKTpOHHI:>Ie YPOBHWN. CBﬂ3bIBa}OLLI|I/Ie n pa3pbIXnaroLine op6|/|Tan|/|.
3I'IeKTpOHbI, 3Heprua genokannsaunn. MNpumepsl pacyeTos BS&I/IMO,CI,GVICTBI/IFI dTOMOB

B I'IGI'ITI/I,CLHOVI rpynne n B a30TUCTbIX OCHOBaHUAX.



Cxema AGNOHCKOro And CAOXKHbIX Monekyn. MpuHumn ®paHka-KoHAoHa U
3aKOHbl  (pyopecueHUMN.  JTIOMUHECLEHUMA  BMOMNOTMYECKN BaXKHbLIX  MOJEKY.
MexaHM3Mbl MUTpauUMn SHEPrun: Pe3oHaHCHbIA MeXaHWU3M, CUHIIET-CUHINIETHLIA 1
TPUNIET-TPUMNETHLIA MEPEHOCHI, MUTPaLmMa aKCUToHa. pupoaa rmnepxpoMHOro u
FMNOXPOMHOr0 3(pPeKToB. ONTUYECKas NAOTHOCTb.

MexaHu3Mbl 1 U3NYECKe MOLENN MepeHoca 3MeKTPOHOB B GUMOCTPYKTYpax.
TyHHeNbHbIN agdekT. OCOBEHHOCTM 3MEKTPOHHLIX MEPEX0A0B M KOHPOPMALMOHHbIX
NepecTpoek B 60nbWKMX Monekynax. [pupoga 31eKTPOHHOKOH(OPMAaLMOHHBIX
B3aUMOAENCTBMIA B penakcaLMOHHbIX NpoLeccax.

CoBpeMeHHble MpefcTaB/ieHUss O MexaHuW3max (pepMeHTaTMBHOIO Katanmsa.
CTpoeHVe aKTMBHOrO LEHTPa W 3MEeKTPOHHblE B3aMMOAEWCTBUA B  (PEPMEHT-

cybcTpaTHOM Komnsekce. Mpumepsi.

3. Brodmsnka KneTouHbIX NPOLEeccoB

3.1. brotmanka MeMbpaHHbIX NPOLIECCOB

MembpaHa Kak YHUMBEpPCa/ibHbIA ~ KOMMOHEHT  OMONOrMYECKUX  CUCTEM.
CTpyKTypHas opraHusaums MemopaH. Jiunugel. XapakTepucTmka MeM6paHHbIX
6enkoB. Bofa kak COCTaBHON 3/1eMeHT B1MoMeMOpaH.

MogenbHble MembpaHHble cucTembl. MOHOCNOMHbIE MeMOpaHbl Ha rpaHuLe
pasfena as. bucnoiHblie MembpaHbl. poTE0IMNOCOMBI.

PU3NKO-XMMUYECKME MEeXaHM3MbI CTabunmnsaumm MemopaH. da3oBble Nepexospl
B MeMOpaHHbIX cucTemax. BpawartenbHasd, TpaHCNAUMOHHAA MOABMXKHOCTb
(hochonununaos, amn-thaon nepexogbl. MNMoaBMKHOCTb MeMOpPaHHbIX 6e/koB. benok-
NNMNUAHOE B3aMOENCTBME B MeMbpaHax.

[MOBEPXHOCTHbIN  3apsg MeMOpaHHbIX CUCTEM; MNPOUCXOXAeHWe [3eTa-
MoTeHUMaNa 1 XxapakTepucTKa OCHOBHbIX (DaKTOPOB, ONPeAenstoLmMX ero Be/IMUYnHY.

[laccrBHbIE 3MEKTPUYECKME SBMEHMS B OMOCTPYKTYpax. Tunbl NONspusaLmu.

Avcnepcuns 3neKTPonpoBOAHOCTIN, EMKOCTU, AN3NEKTPUYECKOW MPOHMLAEMOCTH

OUOCTPYKTYP. 3aBUCUMOCTb AUANEKTPUUYECKUX NOTEPb OT YacTOThl.



OCOGEHHOCTM CTPYKTYPbl XMBbIX K/ETOK W TKaHEeW, nexxalime B OCHOBE WX
ANEKTPUYECKMX  CBOMCTB.  30HbI  AUCMEPCUN  NEKTPUYECKUX  MapameTpoB
OV0/TI0rMYECKMX 0OBLEKTOB.

CB06OAHblE paAuKanbl MNPU  LEMHbIX peakuusix OKWUCNEeHWA NUNnaoB B
MeMbpaHax M ApYrux KneTouHbIX CTpyKTypax. Obpa3oBaHne CBOOOAHbIX paAuKaioB
B TKaHAX B HOpPMe W NPV NaToNOrMYecKMX mnpoueccax; pofib aKTUBHBLIX (POpM
Kucnopoda.  AHTUOKCUAAHTbI,  MeXaHM3M UX  OMO/IOrMYecKoro  AevcTBUS.
ECTecTBEHHbIE aHTUOKCUAAHTbI TKaHel 1 MX 6Moormyeckas posb.

[Mpobnema TpaHCropTa BeWECTB 4epe3 OuomeMopaHbl. [POHULLAEMOCTb
brnomembpaH. [BWKyLMe CWbl NpoLecca MepeHoca BellecTBa 4yepe3 MemMoOpaHy.
DNEKTPOXUMNYECKMIA  MOTEHUMan. AKTMBHbLIA M MacCUBHbLIA  TPaAHCMOPT.
TepMoAMHAMNYECKME YPaBHEHUS U KPUTEPUM MPOLLECCOB MacCUBHOIO U aKTUBHOMO
TpaHcnopTa. YpaBHeHUst AnPY3nmn, KOHCTaHTa NPOHULAEMOCTM.

TpaHcnopT  HeanekTponutoB.  CBfA3b  MPOHWULAEMOCTM  MembpaH C
PacTBOPMMOCTbIO  MPOHMKAKOLWIMX Bewects B aunuaax. [poctas  auddysus
HU3KOMO/IEKYNAPHbIX BewecTB. OrpaHuyeHHas anddysus.

[MpoHMUAeMOCTb BMONOrNYecKUX MeMopaH A5 Bofpl.

Ob6neryeHHas audpy3na.  TpaHCMOPT CcaxapoB WM aMMHOKWUC/IOT — 4epes
610/10rNYecKyto MembpaHy ¢ y4acTuem nepeHoCcUMKoB. MMHOLMTOS.

[MpoHMUAaeMOCTb OMONIOTMYECKUX MeMbpaH [Ans WMOHOB. 136mpaTtenbHOCTb.
[MOHATME O NONYNPOHULAEMOCTU, CENEKTUBHOCTU N HECNELNPUYHOCTN GMOMEMOpPaH.
Po/flb  MepPeHOCUMKOB B MPOHMLIAEMOCTM OMONOrMYeCKUX MembpaH [An1s MOHOB.
Mpumepb! (BAIMHOUMULMH, rPaMUUNLNH).

CTpyKTypa 1 CBOMCTBA KaHa/loB, UX PO/ib B MOHHOM TpaHcropTe. MexaHu3Mbl
nepeHoca WOHOB u4epe3 KaHan. CenekTMBHOCTb.. BOPOTHblE TOKW. MexaHW3Mbl
perynMpoBaHusi NpoBOAMMOCTM KaHanoB. KoonepatvBHas mogenb. PnyKTyaumm
MOHHbIX TOKOB.

PacripefienieHne MOHOB Mo 06e CTOPOHbI BMOOrMYECKOn MeMOPaHBI.

[pUYNHBI BO3HWKHOBEHMS 61onoTeHLNasoB. KOHLEHTpaLUMOHHbIE,
angdysnoHHble, (a3oBble M MembpaHHble MoTeHUWanbl. PaBHoBecue [lOHHaHa.

PaBHOBECHbI 3I'IeKTpOXI/IMI/I‘—IeCKI/II7I noteHuman. MoTteHuman NOKoA W ero cBs3b C



pacnpegeneHneM MOHOB. Ponb Kanma B reHepauumn noteHumana nokos. mnoresa o
HaTpMeBOM Hacoce. YpaBHeHue nosnis onbgmMaHa. MembpaHHas Teopus XOKKMHa-
Xakcnn-Katua.

JKCneprMeHTaIbHbIE  [10Ka3aTeNIbCTBa Ha/MYMA TPaHCNOPTa WMOHOB HAaTpUS.
TpaHcnopTHble AT®asbl. Mogenv napannenbHo (YHKLUNOHMPYOLWMX NacCUBHBIX U
aKTVBHbIX KaHa/10B TpaHCMopTa MOHOB Yepe3 MeMbpaHy.

TpaHCMopT MOHOB BOAOPOAA, Ka/ina 1 Ka/lbLUMs Yepe3 MembpaHbl MUTOXOHAPWIA
W X710pOMIacToB. XeMnocmoTuyeckas teopus Mutyena. ConpskeHHbIn TPaHCMOPT.

MoTeHuman pencteua. Ponb Hatpus W Kanud B reHepauuy noTeHumana
[EVCTBUSA B HepBax U Mblwuax. Posb KanbuMsa U X/iopa B reHepauvm noTeHuuana
[eCTBUA Yy [pYyrux 0ObekToB. KWHEeTMKa W3MeHeHMsi MOTOKOB MWOHOB Mpw
BO36Y>AEeHMWN. PO/b N MeXaHW3Mbl aKTUBaLUN N NMHAKTVMBALMN KaHa/10B B reHepauum
noTeHumana aencTens. PyHKUMOHAIbHOE 3HaYeHWe NoTeHUMana AecTBuS.

CBA3b OMO3NEKTPUYECKNX SABMIEHNA C MeTabo/IM3MOM W pacnpocTpaHeHUeMm
BO36YXKAEHNS.

KabenbHas Teopusa npoBefeHus BO3OYxAeHWdA. [poBefeHWe HEPBHOTO,
MMMy/nbca Mo HEMUENIMHOBLIM M MUENMHOBLIM akcoHaMm. MartemaTuyeckme MOAenu
nposegeHns.  PUNKO-XMUMUYECKMe W3MEHEHUS B HepBax nMpuv NpoBeAeHUM
BO30Y>KAeHUS.

OCHOBHbIE MOHATMA TEOPMM BO3OYAMMBIX CPpea,

3.2. MoneKkynspHble MeXaHW3Mbl MPOLLECCOB 3HEPreTUYEeCKOro ConpsaXxeHus

CBA3b TpaHCNopTa MOHOB 1 NPOLLECCOB MepeHOoca 3MeKTPOHa B Xioponactax v
MUTOXOHAPUAX.

OCHOBHble MOMOXEHNS Teopun MwuTuena; 3NEKTPOXUMMUYECKUA TrpafmeHT
MPOTOHOB; 3HEPr130BaHHOE COCTOSIHNE MeMOpaH; Posib BeKTOpHOM H' - AT®da3bl.

ConpsratoLiye KOMMIEKCbl, UX NOKaim3aums B MembpaHe; KOHPOPMaLOHHbIE
MepecTporiK/ B NpoLecce 06pa3oBaHNA Makpoapra.

[MpoTeo/IMNoCcCoOMbl KakK MOAe/b ANnA U3YyYeHUs MexaHMU3Ma 3HepreTMyeckoro
conpsbkeHusi.  bakTepuopofoncuMH  KaK — MOJIEKYNAPHbIA  (DOTO3NEKTPUYECKUIA

reHeparop. du3nyecKme acnekTbl 1 MOZENTN IHEPTrETUYECKOI0 COMPAXKEHNA.



3.3. brohmnsmka cokpaTuTesibHbIX CUCTEM

OCHOBHble TWUMbl COKPATUTENIbHLIX W MOABWKHbLIX cucTeM. MonekynsipHble
MEXaHuU3Mbl MOABWMKHOCTM OeNKOBbIX KOMMOHEHTOB COKPAaTUTE/NIbHOrO annapara
MbilL. [pvHUKMNbI Npeobpa3oBaHUA 3HEPIUM B MEXaHOXMMMWYECKUX CcuUcTeMax.
TepmognHamMmn4yeckne,  SHepreTMYeckMe U MOLLHOCTHbIE  XapaKTEPUCTUKM
COKpAaTUTENbHbIX CUCTEM.

®PYHKUMOHNPOBaHME MNOMEPEYHONO00CaTON MblIWLbl MO3BOHOYHbLIX. Mogenm
Xakcnn, Oeruepesckoro, Xunna.

MonekynapHble MeEXaHMU3MbI HEeMbILLEYHOM NOoABMXXHOCTMN.

3.4. brogusnka peLenumm

CeHcopHass  peuenuusa. TMpobnema  COMPSOKEHUS  MeXAy  MepPBUYHbLIM
B3aMMO/IEMCTBMEM BHELLUHErO CTMMY/a C PeLenTOpHbIM CybCcTpaToM W reHepauueit
PeuenTopHOro (reHepaTtopHoro) noteHumana. O6LLMe NpeAcTaBieHNs 0 CTPYKTYpe U
(OYHKUMM  peuenTopHbIX KEeTOK. MecTo peuenTopHbIX MpPOLeccoB B paboTe
CEHCOPHbIX CUCTEM.

doTtopeuenuuns. CTpoeHVe 3pUTENbHON KNeTKn. MonekynsapHas opraHusaums
(hoTOpeLenToOpHOM MeMOpaHbl; AWMHAMWKA MOMEKY/bl 3PUTEIbHOMO MUIMEHTa B
MeMbOpaHe. 3puTeflbHble MUIMEHTbI:  KnacCUUKaums, CTPOeHMe, CMeKTpasibHble
XapaKTepuUCTUKN; DOTOXMMUYECKME MpPeBpaLLeHNs poforncuHa. PaHHME M no3aHue
PeuenTopHble MoTeHUManbl. MexaHuU3Mbl TreHepaumy MO3AHEro  PeLenTopHOro
noTeHumana.

MexaHopeuenuusi. PelenTopHble OKOHYaHWUA  KOXW, MPONpUopeLenTopl.
MexaHopeLenTopbl OpPraHoB 4YyBCTB: OpraHbl OOKOBOW /NNHWUW, BECTMOYNAPHbIN
annapart, KOpTMeB opraH BHyTpeHHero yxa. O6Lyme npeActasneHns 0 paboTe opraHa
cnyxa. CoBpemeHHble  MPeACTaBleHWs O  MeXaHuM3Max  MexaHopeuenuuu;
reHepaToOpPHbIV MOTEHUMaN. DneKTpopeuenums.

Xemopeuenuus. O6oHsHMEe. BocnpuaTve 3anaxoB: MOPOru, Knaccupukaums

3araxos..



Bkyc. CTpoeHMe BKYCOBbIX K/IETOK; NP06/eMa BKYCOBbIX PELLENTOPHbIX GENKOB.
Peuenuusi MeaMaTopoB W TOPMOHOB. [pobnema KeTOYHOro Yy3HaBaHus,

MexaH/3Mbl B3aUMOAENCTBUSA KIETOUHBIX NMOBEPXHOCTENA.
3.5. buogmsmka hotobronornyeckmnx npoLeccoB

OO6LLasA xapaKTepucTnKa POTOXMMUYECKMX PeakUmil 1 X TUMbI.

OCHOBHble ~ CTaguMu  (HOTOOMONOrMYecKoro  npotecca: BO30Y)XeHWe
(hoTopeuenTopa, MUrpaums 3Heprum BO30YXKAEHWUSA, MEPBUYHBLIN (HOTOXMMUYECKNIA
aKT, cornpsbkeHne C (epMeHTaTUBHbIMK CTaAuAMU, (QU3NONOTMYECKUIN  IPDEKT.
OCHOBbl ~ MOJNIEKY/NIIPHOM  OpraHu3aumn  hotopeuenTopa.  JTIOMUHECLEHLMS
OMONOrMYECKN BaXKHBIX MOJEKY/I.

[Mpouecchbl pacTpar 3Heprum u  (POTOXMMUYECKMIA aKT. POTOXMMUYECKUe
MpOoLecchl, KBAaHTOBbLIN BbIXOA, U CeYeHne PoTopeakLmm.

KnHeTnka (hoTob1onornyecknx npoLieccoB 1 3aBUCUMOCTb OT MHTEHCUBHOCTH
ceeTa. PoTOCEHCMOUNM3aLUS.

®oTocuHTe3. CnekTp [LelcTBUA, MOrMoWeHne W MUrpauus  SHeprum B
(POTOCMHTETUYECKON eauHuue. MexaHn3mbl pasfenieHns 3apsgoB B peakuMOHHOM
LIeHTpe. "eHepayms MOTEHLAsIOB. Posib, MeMOpaHHbIX CTPYKTYP.
ANEeKTPOHTPaAHCNOPTHAA Lenb U ABe POTOXMMUYECKME peaKLmM.

KvHeTnka 1”1 (m3nyeckne  MexaHuM3Mbl  MepeHoca  3/IeKTpOHa B
3MIEKPOHTPAHCMOPTHBLIX  Lenax  (DOTOCMHTE3A. MexaHu3Mbl  COMPSXKEHUS
OKWCNNTE/IbHO-BOCCTAHOBUTENIbHBLIX  Peakumii ¢ TpaHCMeMOpPaHHbIM  MEePEeHOCOM
npoToHa. MexaHn3mbl (OTOHOCHOPUNNPOBAHNS.

OcobeHHOCTH " MeXaHU3Mbl (hOTO3HEPreTUYeCKmX peakuuii
6aKTeprMopoAoncrHa 1 3pUTEIbHOrO MUrMeHTa POAONCUHA.

DHepreTMYeCcKNin 1N KBAHTOBbIA BbIXOL. MONEKynspHble MexaHu3Mbl ApYrux
(hOTOOMONOrMYECKMX  MPOLIECCOB:  3peHue,  (hOTOTPOMNM3M,  (POTONEPUOAN3M,
(hoTOTaKcuc, abuoreHHbIM CUHTE3  BEWECTB, (POTOAMHAMUYECKOE [eNCTBUE,
(hoTOpeakTMBaUMA, AeCTBUE ynbTpaduoneta Ha Genkn U HYKEMHOBbIE KWUCMOTHI,
GaKTepuUNaHOE AeNCTBME.

B3avMo/ecTBMe Ta3epHOr0 U3yUeHUs ¢ BUOCTPYKTYPaMM.



OcHoBHaAa nuTepartypa:

BosbkeHwTeiH M.B. Bruousmka. M., Hayka, 1988.

PyouH A.b. bruoumanka (B 2 Tomax) M. Boicwas wkona, 2000.

KaHTtop Y., Lnmmen IN. Brogmsnyeckaa xumms, B 3 Tomax M.,Mup, 1984.
BntomeHdensa J1.A. MNpobnembl 6ruonornyeckoin gpusnkn. M., 1977.
BkoB B.I'., bepectoBokuii '.H., JIunnugHbIA GUCNOA GUONOTMYECKUX MeMOpaH.
M..1982.

KoHes C.B., bonotosckuin N.[. ®otobuonorus. MuHck, 1979.

KoTblK A., AHauek K. MeM6paHHbIi1 TpaHcrnopT. M., 1980.

XOmKKUH A. HepBHbIA nmnynsc. M., 1965.

[asug P. BeefeHue B 6uogmnsnky. M. Mup. 1982

[lononHnTeNbHaA nuTepaTypa:

Koctiok IN.I". 1 gp. buodmsuka, Kues, Bbiwa wkona 1988.

"poc6epr A.FO., XoxnoB A.P. Ctatuctmnyeckas prsmka makpomonekyn. M.,1989.
PomaHoBckuin  KO.M., CrtenaHoBa H.B., UYepHasckuin [O.C. MaremaTuyeckas
orothmsmka. M., 1984.

YepHasckuin [.C. , UepHasckast H.M. benok-matumHa. M., AHyc, 1999 r.

Nagyk H. KBaHTOBas GMoxnmMms 4ns XMMMKOB 1 6ronoros. M., 1975.

KaTty b. Heps, Mbiwua v cuHanc. M., 1968.

3ampmpekTopa ®UL, MNMXP n MX PAH
K.X.H.



