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BBenenue

B ocHOBy HacToflled NporpaMMbl  TOJIOKEHBI  CIEAYIOIIME  pa3/ielibl:
TeopeTuyeckas Onodusnka; MoJieKyJispHas Ouodusuka; 6nodusruka KJICTOUHBIX U
MEeMOpaHHBIX  MporeccoB;, Ouodpuzuka  (HOTOOMOJOTMYECKUX  MPOIIECCOB;
paauanoHHas onodusnka.

[Iporpamma pa3paboTaHa »OKCHEPTHBIM COBETOM BhICHiel aTTeCTallMOHHOU
KOMHUCCHUH 110 OMOJIOTUYECKUM HAayKaM.

1. Teoperuueckas Omodpusnka

[Ipeamer u 3amaun Ouodusuku. buosornueckue u (QPuU3MUECKUE MNPOLECCH U
3aKOHOMEPHOCTH B KUBBIX cHCTeMaX. MeToI0JIorH4ecKue BOMpPOChl OMO(PU3HKHU.
Uctopus pasButus otedecTBeHHON Onodusnku. 3amaun OMOPU3UKK B MPaKTUKE
HApOJHOTO XO34MCTBA.
1.1. KuHeTnka O0MOJIOTHYeCKHUX MPOLECCOB
OcHOBHBIE OCOOEHHOCTM KHUHETHKM OHOJIOTMUECKMX mpoueccoB. OnucaHue
IMHAMHUKA ~OHOJIOTUYECKUX TMPOIECCOB Ha SA3bIKE XHUMHUYECKOH KHHETHUKH.
MaremMatnyeckue MOJEIM. 3aJadyd  MaTeMaTH4YEeCKOro MOJEIIMPOBAaHUS B
ouonoruu. OOIME TPUHLHUIBI TMOCTPOCHUS  MAaTeMAaTUYECKUX  MOJeNen
ouonoruueckux cucteMm. [loHsATHE aJeKBATHOCTU MOJETH pPEaJbHOMY OOBEKTY.
JluHamMu4yeckue MojeNu OMOJOTUYECKUX MPOIEeccOoB. JIMHEWHbIe W HeTWHEHHBIC
mporecchl. MeToasl KauecTBEeHHOUW Teopun auddepeHInaibHbIX YPaBHEHU B
aHaJIM3e JMHAMHUYECKUX CBOMCTB OMoornueckux rnpoueccoB. [lonstue o ¢gazoBoii
IJIOCKOCTH M (Pa30BOM NOpPTpeTe cUCTEMbl. BpeMeHHas uepapxusi U HPUHIIMIT
«Y3KOTO MecCTa» B OMOJOTMYECKHX CHUCTEMax. YMPaBISAIOIIUE IMapaMETPh.
bricTpbie 1 MeJIEHHbIE TTIEPEMEHHBIE.
Cnoco0Obl MaTEMaTUYECKOTO OMTMCAHUSI TPOCTPAHCTBEHHO HEOTHOPOIHBIX CUCTEM.
CranmoHapHbIECOCTOSHUSL OMOJIOTUYECKUXCUCTEM. MHOKECTBEHHOCTh

CTallMOHAPHBIX COCTOSTHUM. Y CTOWYUBOCTD CTAIMOHAPHBIX
COCTOSIHUHU.
Mopenun tpurrepnoro tumna. Ilpumepsl. CuiioBoe U NapaMeTpUUECKOE
nepexioueHue tpurrepa. ['mcrepesucuHsie spieHus. KonedarenbHble MpoLecchl B
Ouonoruu. ABTOKOs€OaTeNbHblE pexuMbl. [IpedenbHble LUKIBI U HUX
yCTONYUBOCTG. [Ipumepsl.
IIpencraBienuss 0 MPOCTPAHCTBEHHO HEOJHOPOJHBIX CTALMOHAPHBIX COCTOSHUSIX
(IMCcCUMaTUBHBIX CTPYKTYpaXx) U yCIOBUAX UX 00pa30BaHUS.
Kunetnka  QepmentatuBHbix  mpoueccoB.  OCOOEHHOCTH  MEXaHH3MOB
(epmeHTaTUBHBIX peakuuid. [lonsTue o pusuke pepMEeHTaTUBHOTO KaTalu3a.
Kunetnka mnpocredmmx (EepMEHTATUBHBIX pEaKIMid. YCIOBHS peaau3aluuu
CTallMOHApHOCTH. YpaBHeHUEe Muxasnuca-MenreH. Binusinue monudukaropoB Ha
KUHETUKY (epMeHTaTUBHBIX peakuuid. Ilpumenenune wmeroga rpadoB uis
UCCJICIOBAHUS CTAallMOHAPHOW KWUHETUKH (EepMEHTAaTUBHBIX peakuuil. OOiue
IPUHITUIIBI aHalu3a 00Jiee CIOKHBIX (PEPMEHTATUBHBIX PEAKIIHIA.
Brnusaue Ttemmepatypsl Ha CKOPOCTh peakiuid B OHOJIOTMYECKUX CHCTeMaXx.
B3auMoCBsA3p KMHETHYECKMX W TEPMOJMHAMUYECKMX napamerpoB. Pouib
KOH(OPMAIMOHHBIX CBOMCTB OMOMOIMMEPOB.

1.2. TepmoauHamMuka 0HMOJIOTMYECKUX MPOLECCOB



Knaccudukanus TepMoauHaMuuecKuX cucTeM. llepBblii W BTOpOH 3aKOHBI
TEPMOJIMHAMUKU B OMOJOTUU. TEenIo€MKOCTh U CKUMAEMOCTh OEJIKOBBIX TIIO0YJI.
Pacuétel sHepretuueckux 3¢P(dEKTOB peakiuid B OMOJIOTHYECKUX CHCTEMax.
Xapakrepuctuyeckue GyHKIUM U MX UCIOJIb30BAHUE B aHAIIM3E OMOJIOIMYECKUX
ITPOLIECCOB.

N3menenne osHTpormuu B OTKpBITBIX cucteMax. lloctynar I[Ipurokuna.
TepMOIMHAMHUYECKHE YCIOBUSA OCYLIECTBJIEHUS CTAMOHAPHOTO COCTOSIHMSL.
CBsi3b MEXKJy BEIMYMHAMU XUMHUYECKOTO CPOJICTBA U CKOPOCTSIMH PEAKIUM.
TepmoguHaMuyeckoe  CONPSDKEHHME  peaknuii ©W - TemioBble  3(PGeKThl B
OMOJIOTUYECKUX CUCTEMAX.

[TonsiTe 0000MEHHBIX CHJI M TTIOTOKOB. JIMHEITHBIE COOTHOIICHUSI U COOTHOIIICHUS
B3auMHocT  Omnszarepa.  TepmoanHamMuka  TPaHCHOPTHBIX  IPOLIECCOB.
CrauMoHapHOE COCTOSIHME M YCJIOBUSI MUHMMYyMa CKOPOCTH MPHUPOCTA SHTPOIHH.
Teopema [Ipuroxuna.

[IpumeHenue NMHEHHONW TEPMOAMHAMUKM B OHOJIOTHH. TepMOIUHAMHYECKUE
XapaKTEPUCTUKU MOJIEKYJSIPHO-D)HEPreTUYECKUX TMPOLECCOB B OMocHcTeMaXx.
HenuHeiinas TepMOAMHAMHUKA.

OO0uue KpUTepur yCTOMUYMBOCTH CTAllMOHAPHBIX COCTOSIHUW U MEpexoja K HUM
BOJIM3M U BJAJIU OT paBHOBECHSI.

CBs13b SHTpONUU U UHGOPMAIMHN B OUOJIOTHYECKUX CUCTEMAX.

2. MouJiekyasipHas Ouopusznka

2.1. IIpocTrpaHcTBeHHAasi OpraHu3anus OHONMOJIUMEPOB

MakpoMosiekysia Kak OCHOBAa oOpraHu3ainuu OuocTtpyktyp. lIpocTtpaHcTBeHHas
KoHurypamuss OuonoauMepoB. CTaTUCTHYECKH  XapakTep KoHbopMaluu
OMOTOJIMMEPOB.

VYcaoBus cTaOMIIBHOCTH KOH(UTypallud MakpoMoyieKkysl. Pa3oBble MEPEXObl.
ITepexoanl rioOymna- kiaybok. KoomepaTMBHBIE CBOMCTBA MaKpOMOJICKYJI. THITbI
O00BEMHBIX B3aMMOJICHCTBHUI B OCIKOBBIX MAaKpOMOJIEKYyJax. BogopoaHbie CBS3U:
cunbl  Ban-nep-Baanbsca; anexkTpocTaTMyeckue B3aMMOJCUCTBHS; IMOBOPOTHAs
M30MEpHUsi U DHEPrusi BHYTpPEHHEro BpamieHus. Pacuér oOmeir xoHbopmamnmu
SHEPruu OMOTIOIUMEPOB.

dakTophl CTAOMIU3AIMU MAKPOMOJIEKYJI, HAJIMOJIEKYJISIPHBIX CTPYKTYp U
o6nomemOpaH. B3anmoeiicTBie MaKpOMOJIEKYIT C paCTBOPUTEIIEM.

CoctosiHue BO/bI U THIPO(POOHBIE B3aMMOIEUCTBHS B OMOCTPYKTYpax.

[Tepexoapl ciupanb-KIyOoK.

Oco0eHHOCTH MPOCTPAHCTBEHHOW OpraHu3aluu OEIKOB U HYKJIEHHOBBIX
kuciotr. Monenu GuOpUIIIpHBIX U rI00YIspHBIX OenkoB. KonuuecTBeHHas
CTPYKTypHasi Teopus Oeika.

2.2. JluHAMHMYeCKHe CBOCTBA IJI00YJISIPHBIX 0€JIKOB

CTpyKTypHBIE M BSHEpreTudeckue (PakTopbl, OMPEACNAIONNE JIUHAMHYECKYIO
MOJIBYKHOCTH O€JIKOB. [ MIepnoBepXHOCTH YPOBHEHM KOH()OPMALIMOHHON SHEPTHH.
JluHamMuueckass  CTPYKTypa  OJIUTONENTHUAOB M TJIOOYJISpPHBIX  OEJKOB;
KOH(OpMallMOHHAsT MOJABMKHOCTb. MeToAbl HM3ydeHUss KOH(POPMAIMOHHOM
MOJABMKHOCTH: HM30TOIIHBIE OOMEH, JIOMHHECICHTHBIE MeTonbl, OIIP, ramma-
pe3oHaHCHas criekTpockonus, JAIMP BeiCOKOro paspenieHus, UMITyJIbCHbIE METObI



SAMP, wmeToabl MOJEKYJSIPHOM JIUHAMHUKHA. ABTO- U KPOCCKOPPEISIIIMOHHBIC
(GYHKIMM TOPCHOHHBIX VYIJIOB M MEXAaTOMHBIX paccTosiHui. KapTel ypoBHei
CBOOOTHOI PHEPTUU MENTHIOB.

Pesynbrathl uccnenoBaHus KOHGOPMAIMOHHONW TOABMXHOCTUA. OrpaHUYCHHAS
mudpoys3usa. Tunbl nBwxkeHuss B Oenkax. HMepapxuss aMmMIuIMTyd U BpeMEH
penakcanuu KOH()OPMAITMOHHBIX JIBYKEHUH. Cas3b XapaKTEPUCTHUK
KOH()OPMAITMOHHOM TOJBIKHOCTH OEIKOB € UX (PYHKITMOHAILHBIMU CBOWCTBAMH.
JluHaMuKa 3JEKTPOHHO-KOH()OPMAIMOHHBIX MEepexo10B. Poib BOJABI B TUHAMUKE
6enkoB. Ponb kKoH(DOpMaIMOHHON MOIBMKHOCTU B (hopMUpOBaHUH (HEPMEHTOB U
TPAHCTIOPTHBIX OEJTKOB.

2.3.  DJIeKTPOHHBbIE CBOMCTBA OMOMOJIMMEPOB

DONeKTpoHHbIE YpOBHU B Ouononumepax. OCHOBHBIE THUIBI MOJEKYJISPHBIX
opOuTanel u 3IEKTPOHHBIX COCTOSHMM, JI-3JIEKTPOHBI, PHEPTUS JACJIOKATU3ALINH.
Cxema SI06yoHCKOTO 1711 CIIOXKHBIX Mosiekyd. [lpunnun ®panka - KoHjgoHa wu
3aKOHBI (hIyopecueHIuu. JIIoMUHECHEHIIMs OMOJOTMYECKH BaXKHBIX MOJIEKYI.
MexaHu3Mbl MUTPALMU 3HEPTUU: PE30HAHCHBIA MEXAHW3M, CHHIJIET-CUHIJIETHBIN
U TPUIUVICT-TPUIUIETHBIA  MEpPEeHOChl,  Mmurpamus  d3kcutoHa.  [lpupona
TUIIEPXPOMHOI0 U TUIIOXPOMHOT0 3¢ dekToB. OnTHueckas mioTHOCTb.
Bo30yxnéunsie cocTossHMST ©W TpaHChOpMaIrMsi JHEPruud B  OMOCTPYKTypax.
[lepenoc anexkTpoHa B OuocTpykrypax. Paznuunsle ¢puznueckue Moieau nepeHoca
aeKTpoHa. TyHHENbHBINH d(PPEKT.

TyHHenmMpoBaHME €  Y4YaCTMEM  BHUPTYaJbHBIX  YPOBHEH.  DJIEKTPOHHO-
KOH(OpMAllMOHHBIE  B3aUMOJCHCTBUSL M  pEIAKCAllMOHHBIE  MPOIECCHl B
OMOCTPYKTYypax.

CoBpeMeHHbIE TPEJCTaBICHUS O MeXaHu3Max (EPMEHTATUBHOIO KaTalu3a.
DneKTpOHHO- KOH(MOPMAIIMOHHBIE B3aUMOJEHCTBUS B (hepMEeHT-CyOCTpaTHOM
koMIuiekce. OOpazoBaHHe MHOTOLIEHTPOBOM aKTUBHOM KOH(UTYpaLIUU.

3. buopusnka KiaeTouHbIX npoueccoB, buodusumka MeMOpaHHBIX
NpoLEeCcCoB

3.1. Crpykrypa u pyHKIIHOHMPOBaHME OHOJOTHYECKUX MeMOpaH
MemOpana Kak YHHUBEpCAIbHBI KOMIIOHEHT OMOJOTMYECKMX CUCTeM. PasButue
MPEJCTABICHUII O CTPYKTYpHOW OpraHu3aluu MeMmOpaH. XapaKTepHUCTUKA
MEMOpaHHBIX O€JIKOB. XapakTepUCTUKa MEMOpaHHBIX JUNHIOB. JMHaMuKa
CTPYKTYPHBIX 3JIEMEHTOB MeMOpaHbl. benok- nunuaneie B3aumojeicTBusa. Bona
KaK COCTaBHOM 3JIeMEHT OMoMeMOpaH.
MopensHble MeMOpaHHbIE CHCTEMBl. MOHOCIOW Ha rpaHulle pazjaena ¢as.
bucnoiinsie MemOpansbl. [IpoTeonunocomsl.
OU3NKO-XUMUYECKHE MEXaHM3Mbl crabmim3anuun  MeMOpaH. (OcCOOCHHOCTH
(a30BBIX MEpexoJ0B B MEMOpaHHBIX cucTeMax. BpamiarenbHas u TpaciasiuOHHAs
MOABMKHOCTh  Qochonunuao,  ¢aun-guon  mepexonsl.  [ogBHKHOCTD
MeMOpaHHBIX OenkoB. BnusHue BHEMHMX (9KOJOTMYECKUX) (HAKTOPOB HA
CTPYKTYPHO-(DYHKITHOHAJIbHBIE XapaKTEPUCTUKH OMOMEMOpaH.
[ToBepXHOCTHBIN 3apsn MEMOpPaHHBIX CUCTEM; MIPOUCXOKIACHUE
AJIEKTPOKMHETHUYECKOr0 TOTEHIMana. JSIBieHue mnossgpu3zalud B MeMOpaHax.
Jucnepcusi 31eKTpONpPOBOAHOCTH, EMKOCTH, AMDIEKTPUYECKON MPOHUIIAEMOCTH.
3aBUCUMOCTh AMDJIEKTPUYECKHX MOTEPh OT 4YacTOThbl. OCOOEHHOCTH CTPYKTYpHI



’KUBBIX KJIETOK U TKaHEH, Jiexalirue B OCHOBE UX DJIEKTPUUYECKUX CBOMCTB.
CBoOOo/HbBIEC paJUKabl IPU LIEMHBIX PEAKIUAX OKUCICHMS JIMIKUI0B B MEMOpaHax
U IPYyTUX KJIETOYHBIX CTpyKTypax. OOpa3oBaHue CBOOOJHBIX PAJAMKAIOB B TKAHIX
B HOpPME M MpHU NATOJOTHYECKHUX Ipolieccax. Poib akTUBHBIX (OpPM KUCIOPOA.
AHTHOKCUJIAaHTBI, MEXaHM3M HX OHOJIOTMYECKOro JeNCTBUS. EcTecTBeHHBIC
AQHTUOKCUJAHTHI TKAaHEW U UX OUOJoTUYecKas poJib.

3.2. buo¢pusnka npoueccoB TPaHCHOPTA BellecTB 4Yepe3 OMoMeMOpaHbI U
OmodjIeKTporemes

[TaccuBHBIIM U aKTUBHBIN TPAHCIIOPT BEUIECTB Yepe3 OMOMEMOPAHHBI.

Tpancnopt HeanekTponutoB. [Iponunaemocts memOpan st Boabl. IIpocras
maddysus. OrpannueHHas guddysus. CBsS3b NPOHUIIAEMOCTH MEMOpaH C
PacTBOPUMOCTBIO MIPOHUKAIOIIMX BellecTB B junuaax. Ooneru€unas auddysus.
TpancropT caxapoB U aMUHOKHUCJIOT Yepe3 MEMOpPaHbl ¢ y4aCTHEM MEePEHOCYUKOB.
IInaoMTO3.

TpaHCnOPT 3AEKTPOIUTOB. DINEKTPOXUMUUYECKUI noTeHInaln. NoHHOe paBHOBecHE
Ha TpaHuile MeMOpaHa-pactBop. [Ipodunn nmoreHmana U KOHIIEHTPAIMU NOHOB B
JBOWHOM 3JeKTpudyeckoMm cioe. PaBHoBecue JlonHaHa. [laccHBHBIA TpaHCIIOPT;
JIBYDKYIIUE CUJTBI TIEpEHOCa MOHOB. DnekTpoauddpy3uonHoe ypaBHenue HepHcra-
[Inanka. YpaBHEHHMSI MOCTOSIHHOTO MOJIA [JIs MOTEHIMala W HMOHHOTO TOKa.
[Iponnnaemocte ¥ OPOBOAUMOCTh. (COOTHOUIEHHE OJHOCTOPOHHHUX IOTOKOB
(cooTHOIIEHUE Y CCUHTA).

[ToTeHnMan nMokosi, €ro NPOUCXOKACHUE. AKTUBHBIM TPAHCIOPT. DNEKTPOTE€HHBIN
TpaHcnopT HOHOB. Yuactue AT®a3 B akTUBHOM TpPAHCIOPTE HOHOB YEpPE3
Oouosiornyeckre MemMOpaHbl. MIoHHBIE KaHAJbI; TEOPUS OJHOPSIHOTO TPaHCIOPTA.
Nonodopsl: nepeHoCcurku U KaHanooOpa3yroiire areHThl. IOHHas CeeKTUBHOCTD
MeMOpaH (TepMOJAMHAMUYECKUA W  KHHETUYECKUM  MOAXoasl). Mogenb
napawieIbHO (PYHKIIMOHUPYIOIIMX TACCUBHBIX M aKTHUBHBIX IyTeH TNepeHoca
HMOHOB.

[Torenunan nevictBus. Ponb nonoB Na u K B reHepanuu noreHuuana JIelcTBUS B
HEPBHBIX U MBIIICYHBIX BOJIOKHAX; posib HOHOB Ca u Cl B reHepanuu noTeHImaia
JEUCTBUA Y APYTUX OOBEKTOB.

KuneTnka n3meHeHu MOTOKOB MOHOB MPHU BO30YkKACHUN. MeXaHU3Mbl aKTUBAIIUU
Y MHAKTUBAIIUU KaHAJIOB.

Onucanue HMOHHBIX TOKOB B MoOjAEIH XOJPKKMHA-XaKciau. BopoTHbIE TOKH.
MaremaTuyeckasi MOJENb HEIMHEUHBIX MPOIECCOB MEMOPAHHOTO TpPaHCIOPTA.
OnyTyakud HANpsLKEHUST W MPOBOJUMOCTH B MOJICNIBHBIX W OMOJIOTHYECKHUX
MeMOpaHax.

Pacnpoctpanenne Bo30yxkieHus. KaOenbHble CBOWCTBA HEPBHBIX BOJOKOH.
[IpoBeneHne wWMMOyJdbca 1O HEMHUEIMHOBBIM M MHEIMHOBBIM  BOJIOKHAM.
MaremaTuyeckue MOJEIHM MpoLecca PACHPOCTPAHEHHUS HEPBHOIO HMITYJIbCA.
OU3NKO-XMMUYECKUE TPOLIECCH B HEPBHBIX BOJOKHAX MPU MPOBEICHHUU PSIOB
UMITYJIbCOB (PUTMHYECKOE BO30YXKIAEHHUE). DHEeprooOecrnedyeHue Mpo- IECCOB
pacnpocTpaHeHus: BO30YKICHHUS.

OCHOBHBIE OHATHS TEOPUU BO3OYAUMBIX CpPE]l.

3.3. Mouekyasipabie MEXaHU3MbI MPOIECCOB IHEPTETHYECKOTO COMPSIAKEHHUST
CBsi3p TpaHCTHIOPTa MOHOB WM TIpOIlecca MEPEeHOca AJIEKTPOHA B XJIOPOIUIACTaX U



MUTOXOHApUSIX. JloKanu3amus >IEeKTPOHTPAHCIOPTHBIX Iieneil B MemOpaHe;
CTPYKTYpDHBIE  aCNeKThl  (PYHKIMOHUPOBAHMSI  CBSA3aHHBIX C  MeMOpaHOU
MEPEHOCUMKOB; aCUMMETPHSI MEMOPAHBI.

OcCHOBHBIC TIOJOKEHUS Teopur MwuTdena, dSICKTPOXUMUYECKUH TPaJUuCHT
MPOTOHOB; JHEPTU3MPOBAHHOE COCTOSHUE MeMOpaH; poib BekTopHOUM 1-T-
AT®a3p1. Compsraroniye KOMIUIEKCHI, WX JIOKamu3anus B MeMmOpane; (QyHKIuu
OTIETBHBIX CYOBEAWHHI]; KOH(DOpPMAIMOHHBIE TEPECTPOMKKM B  MpoIecce
oOpa3oBaHMsI MaKpoIpra.

[IpoTeonumnocoMbl Kak MOMAENb JUIsl WU3YUYEHUS MEXaHU3Ma HHEPreTUYeCKOro
COTPSDKEHUS. baKkTepuopogoTnICMH Kak MOJIEKYJSIpHBIA  (hOTOIIEKTPUICCKUN
reHeparop. Pu3nvecKkue acCeKThl ¥ MOJICITH SHEPTETHIECKOTO COTPSIKEHUS.

3.4. Dbuodusuka COKpaTuTeJbHBIX CHCTEM

OCHOBHBIC THUIIBI COKPATUTEIbHBIX W MOABWKHBIX CHCTEM. MOJEKYJISApHbBIC
MEXaHHU3MbI TOJIBUKHOCTH OEJKOBBIX KOMIIOHEHTOB COKPATUTEJILHOTO armapara
MbIIIl. [IpuHnunel mpeodpa3zoBaHusl PHEPTUM B MEXAHOXMMHUYECKHX CHCTEMax.
TepMOoaIUHAMHUYECKHE, DHEPrE€TUYECKHE W MOIIHOCTHBIE  XapaKTEPUCTUKU
COKPATUTEIIbHBIX CHCTEM.

OyHKIUOHUPOBAHUE TOMEPEYHONOJIOCATON MBIIIIBI [MO3BOHOYHBIX. Moxaenu
Xakcnu, JlemepeBckoro, Xuia.

MosnekynsipHble MEXaHU3Mbl HEMBIIICYHOW MTOJBH>KHOCTH.

3.5. buodusuka peuenuumn

I'opmoHanbHas peuenius. OOLMe 3aKOHOMEPHOCTH B3aUMOJIEHCTBUS JIMTaH/OB C
peuenTopaMM;  paBHOBECHOE  CBA3BIBAHME TOPMOHOB. Ponp  CTpPyKTyphI
IJ1a3MaTHYECKOM MeMOpaHbl B IIPOLIECCE Iepelayd TOPMOHAJIbHOTO CHUTHAjA.
PenenTop - omocpenoBaHHBIM BHYTPHUKIJIETOYHBIM TpaHcnopt. IIpencraBnenus o
LUTOIUIA3MEHHO-SIIEPHOM TpaHcHopTe. MeTolIbl MCCIEeI0BaHHUSI TOPMOHAIBHBIX
pEeLenTopoB.

Cencopnas  peuenuusa. Ilpobnema  compspkeHHsT  MEXKIy — NEPBUYHBIM
B3aUMOJICCTBMEM BHEUIHETO CTUMYJIA C PELETITOPHBIM CYOCTPATOM U FeHepaluei
pelenTopHoro (renepaTopHoro) noteHuana. OOIye NpeIcTaBiIeHUs O CTPYKType
U (QYHKIUU PEUENTOPHBIX KIETOK. MecTo pelenTopHbIX MPOLECCOB B padoTe
CEHCOPHBIX CHCTEM.

®otopeueniusa. CTpoeHHE 3pPUTEIBHOM KIETKU. MOJIEKyJsipHas OpraHHA3alus
¢doTopeuenTopHoi MeMOpaHbl, AMHAMUKA MOJIEKYJbl 3PUTEIBHOIO MUTMEHTa B
MeMOpaHe. 3puTenbHbIE MUTMEHTHI: KiIacCu(UKalMs, CTPOCHUE, CIIEKTpaJbHbIC
XapaKTePUCTUKH; (POTOXUMHUYECKUE MTPEBPALLEHUS pOJIOTICUHA. PaHHMe U mo3qHue
pELENTOPHbIE MOTEHUHANBl. MeXaHU3Mbl TE€HEpalUHd IO3JHEr0 PELENTOPHOIO
MOTEHIMANA.

MexaHopeuenuus. PenentopHele  OKOHYaHMS  KOXH, I[PONPHUOPELIEHTOPHI.
MexaHopenenTopsl OpraHOB 4YyBCTB: OpPraHbl OOKOBOW JIMHUU, BECTUOYJISPHBIM
anmnapar, KOpTUEB OpraH BHYTpeHHero yxa. OOumiue mnpeiacraBieHHus o pabote
oprana ciyxa. COBpeMEHHBIE TNPEICTABICHUS O MEXaHM3MAX MEXaHOPELEINH;
TE€HEPATOPHBIN MMOTEHIUAN. DJIEKTPOPELCTILIUS.

Xemopeuenuusa. OOonsHuEe. Bocmpustue 3amaxoB: MOPOTH, KiaccudUKanus
3armaxoB. Bkyc. BkycoBble kadectBa. CTpoeHHME BKYCOBBIX KIIETOK, IpoOiema
BKYCOBBIX PELENTOPHBIX OEJIKOB.



Penenus meguaTopoBu ropMoHOB. [Ipo6iiema KJIeTOYHOTO y3HABAHMUSI.
MexaHnu3MbI B3aMMOJICMCTBUS KIIETOYHBIX IOBEPXHOCTEN.

4. buodusuka porodnoI0rnYecKux MPoueccon

4.1. Mexanuzmsbl TpaHchopManuu JHEPrum B NEPBUYHBIX
(hoTOOMOTOrNYeCKUX MpoIeccax

B3aumoseiicTBue KBaHTOB C MOJIEKYJIaMU. DBOJIOIUS BOJHOBOTO TMakKeTa H
pe3yibTaThl (EMIITOCEKYHIHOU crieKTpockonuu. [lepBuunbie poToxumudeckue
peaxuuu.
OcHoBHble cTaauu (HOTOOMOJIOTHUECKOro Mpolecca. MexaHUu3Mbl
doTobuonornueckux u GoToOXUMUYECKUxX ctaanii. Kunetnka
($hOoTOOMOIOTHYECKUX MTPOIIECCOB.
[TpoGnembl pa3zieneHust 3apsioB U MEpEeHOCa IJIEKTPOHA B MEPBUYHOM
(dhoTobuosoruyeckoM mpoiecce. Posb 31eKTpoHHO-KOH(POPMAITMOHHBIX
B3aMOJICHCTBUH.

4.2. buogusuka porocuHresa

CrpykrypHast opranuzanus U GyHKIHOHUPOBaHHE (POTOCHHTETHUECKUX MEMOpaH.
dorocuHTeTHYECKas eANHMIA. [[Ba TUMAa MUTMEHTHBIX CHCTEM U JIBE CBETOBBIC
peakuuu. OpraHuzaiuss ¥ (QYHKIMOHUPOBaHUE (OTOPEAKIIMOHHBIX IEHTPOB.
[IpoGneMbl TEpBUYHOTO akTa (POTOCHHTE3a. JIEKTPOHHO-KOH(POPMAIIMOHHBIE
B3auMOIeCTBUS. DOTOMH(OPMAITMOHHBIN TIEPEXO/I.

Kunetnka u @u3uueckue MeXaHU3Mbl II€pPEHOCa DJEKTPOHA B 3JIEKTPOH-
TPAHCIIOPTHBIX  emsAx npu  (otocuHTese.  MeXaHHU3MBI  COMPSIKEHHUS
OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUid € TpaHCMEMOpaHHBIM MEPEHOCOM
npoToHa. MexaHnu3mbl POTOMHTMOUPOBAHUS.

Oco0EeHHOCTH M MEXaHU3MbI (POTOPHEPTETUUECKUX PEAKINI OaKTepHOPOIOTICHHA
U 3pUTEJIbHOTO MUTMEHTa POJIOICHHA.

4.3. @oToperyjJaATOpHbIE H (POTO 1eCTPYKTUBHbIE IPOLECCHI

OcHoBHbIE TUIIBI (DOTOPETYJIATOPHBIX PEaKUUN PACTUTEIBHBIX M MHUKPOOHBIX
OpTaHU3MOB: dboTomopdorenes, dboToTpoTIH3M, dboToTaKcuc,
GOTOMHAYLMPOBAaHHBIM  KapoTuHOreHe3.  CHekTpsl  JEHCTBUS,  MPHUPOAA
(OTOPELENITOPHBIX CUCTEM, MEXaHU3MBI IEPBUYHBIX (DOTOPEAKLIUH.

DUTOXpOM - YHUBEpCaIbHAs (POTOPELENITOPHASL CUCTEMA PETYIISIIMA META00IN3Ma
pacteHui. MosekysipHble CBOWCTBA W CHEKTpalbHbIE  XapPAKTEPUCTUKH
¢utoxpoma. Mexanusm oOpatumoit (GoTOKOHBEpcuM ABYX (opMm (uToxpoma.
[lonsitue o0  QOTOXpPOMHBIX  MoOJeKylIax U  (OTOXPOMHOM  MEXaHU3MeE
(doToakTUBaLUU (PEPMEHTOB.

doTOXMMHUYECKUE peaKluu B OeNKax, JUMUIaX UM HyKIeHMHOBbIX kucinortax. JJHK
KAaK OCHOBHAsi BHyTPUKJIETOYHAs! MUILIEHb [P JIETAIbHOM U MyTar€HHOM JIEHCTBUH
ynbTpaduoneToBoro cBera. DoToceHCMOMWIN3MpPOBaHHBIE U JABYXKBAHTOBBIC
peakimu nipu noBpexaenun JTHK. Mexanusmbl GpoTogmHAMUYECKUX MPOIECCOB.
3amura JIHK HEKOTOPBIMH XUMUYECKUMH COECAUHEHUSIMU.

Oddextel ¢otopenapauuu U (porozamuThl. DEPMEHTATUBHBIA XapakTep U
MOJIEKYJIIPHBI  MexaHu3M (oropeakTuBauuu. Poib (OTOMHIYIIMPOBAHHOTO
CUHTE3a OHOJIOTMYECKH AaKTHUBHBIX COEIMHEHH B mpouecce (HOTO3aUIUTHI.
MexaHu3M (OTOCMHEPreTHYECKUX pEeaKuid Npu KOMOMHUPOBAHHOM JI€HCTBUU



Pa3HbIX IJIMH BOJIH y.TIBTpa(bI/IOJICTOBOI‘O CB€Ta.

4.4. IJKojornyeckasi omoPpuznka

ApanTtanusi, YCTOMYMBOCTH M HAJIEXKHOCTh OWUOJOTMYECKUX CHCTEM Pa3HOIo
YPOBHSI OpTraHU3aluu: KJIETOK, OPraHu3MOB, onyJisiuii. PasHooOpa3ue 0TBETHBIX
peakuMii  MHIMBHIYYMOB B  KJIETOYHBIX  aHCAMOJSIX W TOMyJISIUSX.
DHepreTudecKkasi CTOUMOCTh (DU3MOJIOTUYECKUX IPOIIECCOB M €€ M3MCHCHUSX B
HeOmaronpusaTHRIX  ycloBuax. CTpykTypa TMONYyJSIHMH Kak OTpaKeHHe ¢
(YHKIIMOHATLHOTO ~ COCTOSIHUS.  |umm3arusi  oco0edl B TOMYJISIHSIX.
[Iporao3upoBanre AMHAMUKHN YUCICHHOCTH OITYJISLINH.

Knaccudukanus Bozneiictsuii. Ciadbie (hoHOBBIE) Bo3neiicTBus. Kocmudeckue u
MEPUOIUYECKUE BO3JACUCTBUSA. ECTECTBEHHBIN paguanioOHHBIA (OH U YPOBEHD
panoHa B cpene. I[IpoGiemMa 030HOBOM AbIpbl. DM- H3JIyueHUS] KOCMUYECKHX M
36MHBIX MCTOYHUKOB. MarnutHeie mnonsa CoJiHia, 3BE3J, TajlakTUK U APYTHUX
00bekTOB Beenennoi. IIuKIbI COMHEYHOM aKTMBHOCTH, WX BIIMSHUE Ha 3eMITIO.
Cget u 6moputmbl. bruosorundeckue 4achl.

JlerictBue  onTtudeckoro  m3nyuyeHus. PorocuHTe3 B Mope. IIpuumHb
JMMUTHAPOBAHUA MEPBUYHOMN MPOAYKIIHH. doTOMHrUOUPOBAHUE u
dboroaectpykiuusa. Dortoperynsanusi pocta pacteHus. ONTHUYECKUE CBONCTBA
JUCTHEB BBICIIUX PACTEHUHN W CIEKTPAIbHBIE METOABI OIEHKH (YHKIIMOHATIHLHOTO
COCTOSIHUS (POTOCHHTETUYECKOTO arapara.

HeiictBue Y O- uznydenus. Momnekyspabie MexaHu3Mbl GotonoBpexaenus JJHK
npu aercTBun Y@ H3IydeHUs IKOJOTMYECKOro Juana3oHa. KieTtoyHbie cucTeMbl
penaparuu JIHK. dortonoBpexienne U (poTopeakTUBalUsS MHKPOOPTAaHU3MOB.
KoMmOuHupoBaHHOE JEWCTBUE W3MYyYEHUS pa3HBIX JJIMH BOJH Ha KIETKY.
depMeHTAaTHBHAS  peakTUBaUsA.  MOJEKYJISpHbIE  MEXaHU3Mbl  JI€MCTBUS
(dboTonuassbl.

OxucnurenbHbli cTpecc. MONEKyIIpHbIE MEXAHU3MbI MOBPEKAAIOIIETO ICUCTBUS
kuciaopona. [lyTu cBETOBOM M TEMHOBOW aKTHUBALMW MOJIEKYJISIPHOTO KHCJIOPOJA.
depMeHTaTUBHBIE U HEe(EepMEHTATUBHBIE peakinu. Poiab cBOOOIHO-paIuKaIbHbBIX
peakuuii W CHUHIJIETHOTO KHCIOpoJa. MeToabl H3Yy4YeHUsT OKHCIUTEIbHBIX
JNECTPYKTHUBHBIX  MPOIIECCOB B  OMOJNOTMYECKHX  cuctemax. [lpupojHbie
(dboToceHcrOUMM3aTopsl POTOACCTPYKTUBHBIX IIpolieccoB. [loBpexaeHus: pacTeHuit
npu JAEUCTBUM TepOUIMIOB, 3arpsi3HUTENEH aTMOcdephl, TOKCUYECKUX BEIIECTB,
3a0oneBaHusAx. ParoluTo3 U CBEPXUYBCTBUTEIBHOCTh B CBA3M C UMMYHUTETOM
KUBOTHBIX U PACTUTEIbHBIX OpraHu3MoB. CTapeHuU€ pacTEHUM, TPOTYKThI
Jerpajalyu JUINAI0B U TTUTMEHTOB.

MonekynspHble MEXaHU3Mbl aJaNTalUU JKUBBIX OPTraHU3MOB K JKCTPEMAJIbHBIM
dakTopaM BHEIIHEW Cpeasl (TemrepaTypaM, OCBEIIEHHUIO, 3aCOJICHUIO, NEHCTBUIO
KCEHOOMOTHKOB, THIIOKCUH U TUIIEPOKCHUN).

OueHka cocTostHUS cpefibl oOutanus. [IpenenbHo TonmycTUMbIe KOHIEHTpaIuu U
ouorectupoBanue. Metojosiorusi OUOTECTUPOBAHMS. J[MCTAaHIMOHHBIE METOJIBI.
[IpakTrHueckoe ucnoib30BaHUE OMOTECTUPOBAHUS JJISI OLEHKHU KaueCTBa CPEIbI.

5. Pagnanuonnas Oumodusuka
5.1. DJeKTPOMAarHHMTHBIEe M3JIy4YeHHS H NO0JIs1 B IPUPOJE, TEXHUKE U JKU3HHU
yesioBeka OOmas  Qusnueckas XapaKTEpUCTHKA HOHU3HUPYIOLIUXU
HEMOHU3HUPYIOIINX H3IyYeHUH. M3 1yueHuss Kkak MHCTPYMEHT HCCIIEOBaHUM



CTPYKTYpbl M CBOMCTB MOJIEKYJd. ['aMMma- ¥ pEHTT€HOBCKHEJIyYH.
PenTreHocTpyKTypHBIi aHAIIN3, JyyeBast
YIBTPAMUKPOMETPHS, PAIHALNOHHO-XUMUYECKUE  METOJIBI.
VYabrpaduoneroBoe u BUJIIMOE n3iydeHus. CeKTpOCKOnus

B YO u BuauMon oOnactu. JlazepHas CHEKTPOCKOIUS, HCCIETOBAHMS

AIIEKTPOHHO-BPALATENIbHBIX CIIEKTPOB, dboToxummuueckue
METO/IbI uccienoBanus. UadppakpacHoe uznyueHnue, nHPpakpacHas

crnektpockonus. Paguouactorsr: CBY, YBY, BYU, HY. MukpoBoiaHoBas
CIIEKTPOCKON U, CIIEKTPOCKOIIUS OIIP, SMP,
JARJIEKTPUYECKAs CIEKTPOCKOIHNS, METOIBI AJIEKTPOIPOBOJHOCTH.

Hcnonp30BaHne pa3auyHbIX BUJIOB U3JIYYEHUN B MEAULMHE, TEXHUKE U CEIBCKOM

XO3SIMCTBE.

EcrecTBeHHbIN panuaniioHHBIM (OH W YpOBEHb pajgoHa B cpene. [lpobiema

030HOBOM JbIpbl. OMU 1 DMII KOCMUYECKUX U 3€MHBIX UCTOYHUKOB. MarHuTHbIE

nonst ConHna, 3BE37A, TalakTMK M Jpyrux oObekToB BcenenHoil. [MKibI

ConHe4yHOM aKTUBHOCTH, HX BiusgHME Ha 3emito. CBeT U OHOPUTMBI.

buonornueckue yacel.

Crnennduka nepBUYHBIX (PU3MUECKUX) MEXAHU3MOB JCHCTBUS PA3IMYHBIX BHUJIOB

U3JIydeHUM Ha MosekyJsbl. [lormomenne u  pasmeH dHeprud. KoHeE4HbIN

ouonornueckuii 3PGeKT mnpu IeUCTBUM HOHU3UPYIOIMIUX W HEUOHU3ZUPYIOUIUX

U3ITyYCHU Ha OMOJIOTHYECKUE OOBEKTHI M CHCTEMBI.

5.2. buoJsornyeckoe xedcTBMe HOHU3UPYIOUIUX H3JTYyYeHUI

[lepBuuHbie W HavaJbHBIE OWOJIOTHYECKHE TIPOIECCHl TOTJIOMICHUS JHEPTHH
MOHU3UPYIONINX U3TydyeHU. MexaHu3Mbl TOTJIONICHUS PEHTTEHOBCKUX U TramMMa-
U3ITyYEeHU, HEUTPOHOB, 3aPSKEHHBIX YaCTHI]. DKCIO3UIIMOHHBIE U MOTJIONIEHHBIE
J03bl M3Ny4YeHUW. EJWMHUIBI aKTUBHOCTH PAaJUOHYKICOTHIIOB. EmuHuub 103
MOHU3UPYIOUMX U3 TydeHul. DakTop M3MEHEHHs J03bl 00Iy4eHHs. 3aBUCUMOCTb
OTHOCHUTEIBbHON OMOJIOTHYECKOU 3(P(HEKTUBHOCTH OT JIMHEHHBIX MOTEPh IHEPTUU
u3nydeHnil. UHnuBuayaibHble U CTallUOHAPHBIEC JJO3UMETPBHI.

[lonsiTus «manpiey U «Oosblme» J03bl  paavanuu. (CroxacTHYecKue u
CTaTUCTUYECKUE dPPEKTHI.

WNHakTuBans MOJEKYyJd B pe3yJbTare TMPSMOTO U HEMPSMOTO JIEHCTBHS
MOHM3UPYOIUX u3inydeHui. Jlo3oBbie 3aBucuMocTti. [Ipsmoe necteue paguanuu
Ha (pepMeHThI, OENKH, HYKJIEWHOBBIE KHUCIOTHI, JTUMUABI, yTieBojbl. [lepBuuHbIe
MPOIIECCHI, MPUBOMANINE K MHAKTUBAIIUA MaKPOMOJICKYJI MPHU MPSIMOM JIEHCTBHUH
paauaruu. [lepBuyHbIe IPOYKTHI paANoin3a U NadbHEHIas cyap0a 00IydEHHBIX
MaKpOMOJIEKYJI. PamnodyBCTBUTENBHOCTh MOJIEKYI. Paninonu3 BOJABI U JTUIHOB.
B3auMozeiicTBue  pacTBOPEHHBIX  MOJEKYJd C  NOPOAYKTaMH  pajuoiivi3a
pactBoputenen. Dddext [eina. O6pazoBanue Bo30yXAEHHBIX MOJIEKYJ, HOHOB U
panukanoB. KomudyecTBeHHAs XapaKTepUCTHKA HEMPSMOTO JCUCTBUS pajvallii B
pactBopax. Posib MoaupuKkaTopoB B pailoian3e MOJIEKYJI.

Pannanuonnas Ouodusuka kietku. KoaumdecTBEHHBIE XapaKTEPUCTUKU THUOETH
00Ny4€HHBIX KJIETOK. PenmpoaykTuBHast U uHTepda3zHas rudenb KIETOK. ATONTO3.
[lpuniun mnonagaHusi, KOHIEMIKS MHIICHH. OBOJIONUSA OTUX TOHSITHH.
CroxacTuueckue MOJENH.

OCHOBBI MHUKPOJO3UMETPUU HOHU3HUPYIOUUX u3NydeHuil. [lepBuunbie Gusmko-



XUMUYECKHE MpoIecChl B OOMyYEHHOM KieTKe. AHajau3 MEXaHU3MOB JIy4eBOTO
NOpaXeHUs1 KIETOK. Ponp MonekynspHeiX MexaHu3sMoB penapauuun JIHK wu
penapanoHHbIX ()EPMEHTOB B JIyYEBOM IMOPAKEHUM KJIETKU. Poib moBpexaeHus
OMOJOTUYECKUX MeMOpaH B paJMallMOHHBIX HAPYIICHUSIX KIETKU. OKUCIUTETbHbIC
MPOLECCHl B JIMOMAAX W AHTHOKUCIUTEIBHBIE CHCTEMBI, YYacTBYIOIIHAE B
MEPBUYHBIX OMOPU3NYECKHUX U TTOCIEAYIONINX JTyUEBbIX PEAKIUIX.
BoccranoBurenbHble  MpoLEcChl  IPU  JIyYEBOM

NOpaXXeHUH  KJIeTKH.  Moaudukauus  JIy4eBOTrO

MTOPAYKEHUS KIETKHU.

Panuanuonnas 6modusnka CIOXKHBIX CHCTEM. BpemeHHBbIE U 1030BbIe d(DQPEKTHI
paauaiuu. CpaBHUTENbHAS PaIMOYyBCTBUTEIBHOCTh OUOJIOTMYECKUX OOBEKTOB U
cucteM. JleiicTBUEe ManblX J103 M XpOHUYECKOro oOsydyeHus. OtrnanéHHble
MOCJENCTBUSl MaJbIX J03 paguanuu Ha opraHu3M. OCOOEHHOCTH JEHUCTBHS
BHEIIHETO M HWHKOPIOPUPOBAHHOTO, OOLIEr0 M JIOKAJIBHOTO, OCTPOro H
XPOHUYECKOTO, OJHOKPATHOTO W MHOTOKPAaTHOTO OOJy4Y€HUs OpraHU3MOB
pPa3HBIMU TUIIAMU PaJIdaLlUU.

Ortarbl OTBETHBIX PEAKIIM Ha OCTpoe obydeHue: hu3ndeckuii, onopuandeckuii u
obuieOnonornyeckuii. CHHIPOMBI OCTPOTO JIyYE€BOTO TOPAKEHUS: KOCTHO-
MO3TOBOM, KHIIEYHBIM W TiepeOpanbHblil. KpuThueckue opraHbl M CHUCTEMBI.
Kputnueckue mporiecchl aydeBoro mopaxeHus. JlyueBoit Tokcuueckuit 3¢ exT.
Ponp O6uou3nueckux McciaeoBaHUM CIOXKHBIX CUCTEM B aHAJINW3€ NEPBUYHBIX U
NOCIEAYIOIUX  Jy4eBbIX  mpoueccoB.  IIpobmema  pucka.  dakrtopsl,
MoauduLupyoIume JIy4eBOE [IOPAKECHUE: PaguoONPOTEKTOPBI 51
PaAMOCEHCUONIN3ATOPbl, UX XUMHUYECKass IpUpoAa U OMOJIOTHYECKOE ACHCTBUE.
OHJOTeHHbIH  (OH  PaAMOpPE3UCTEHTHOCTH. JlyueBble peakuum U CTpecc.
Kucnoponnsiit 3ppexT u MexaHU3MBbI €ro MPOSBICHUS.

Oco0eHHOCTH XMMHYECKOM 3alllUThl OpraHu3Ma OT JCHCTBUS MalblX /03 U
XPOHUYECKOTO 00TyUeHUSI.

OcHoBHas JuTEpaTypa

1. Anwoepc b., bpeit /1., JIstouc JIk., u a1p. MosekyspHast OMOJIOTHS KJISTKH.
M., 1994 r.,1.1,515¢c.
2. AntonoB B.®., Cmupnosa E.10O., IlleBuenko E.B. Jlunuansie MeMOpaHbl

npu (Ha3oBbIX npeBpameHusx. M., 1992 r., 135 c.

bmromendensa JILA. IIpobiemsl 6nonornueckoit puszuku. M., 1977 r., 336 c.

Bonbskenmreitn M.B. Monekynspuas 6uodusuka. M., 1975 ., 616 c.

Kones CB., Bomorosckuii 1.J1. ®oTodumonorus. Munck: 1979 r., 383 c.

Kotsik A., AAnauek K. MeMOpannsbiit Tpancniopt. M., 1980 1., 341 c.

. Kynpsmos 10.b., bependensa b.C. OcHOBBI paguannoHHON OMOPU3HUKY.
., 1982 r.,302 c.

Jlaguk S1. KBaHnTOBass OMOXUMUS 111 XUMHUKOB M Onosioros. M., 1975 ., 256

C.

9.  Py6un A.b. buodpuszuka. B 2-x ka. Yue0. ans 6uon. cnen. By30B. M., 1987 r.
10. PyOun A.B. Jlekuuu o 6modusuke. Yue6. nocodue. M., 1994 r., 160 c.

11. ®wunean J[x. buonornueckue ynaprpactpykrypsl. M., 1970 r., 325 c.

2N VAW

*®



JlonoJIHUTeIbHAS JIUTEpaTypa

1. AnTOHOB B.®. JIunuasl 1 nOHHAs MPOHUIIAEMOCTh MeMOpaH. M., 1982 r.,
151 c.

2. buonoruueckue memopansl. Metozst. [lon pen. k. @unnen, Y. DBaneca.
M., 1990 r.

3. buodusuka porocunresa. [lox pen. A.b. Pyouna. M., 1975 ., 222 c.

4. BonaeipeB A.A. u ap. buoxumus akTMBHOTO TPAHCHOpPTa HOHOB U

tpancnopTHeie AT®a3sl. M., 1983 1., 126 c.

5. BonaeipeB A.A. u np. BBGI[GHI/IG B MeMOpanosoruto. M., 1990 ., 208 c.

6. Bnagumupos FO.A. u np. buoduzuka. M., 1983 ., 272 c.

7. Becenora T.B., Becenosckuii B.A., Yepnasckuii JI.C. Ctpecc y
pactenuii. buopusnueckuit nongxon. M.: MI'Y, 1993 r., 144 c.

8. Bonbskenmreitn M.B. buodusuka. M., 1981 r., 575 c.

9. l'onuapenxko E.H., Kyapsmos I0.b. Tunore3a 3sHIOreHHOTO
¢dona panguopesucreHTHocTH. M., 1980 ., 176 c.

10. Ucmaumnos 3.11., 3axapoB C./J. DneKTpoMarHuTHbIE TOJSI U U3JIYYEHUS B

MPUPOJI€, TEXHUKE U KU3HU YenoBeka. M., 1992 r., 159 c.

11.  Konnwe O.P., Makcumosn I'.B., Panenosuu U.H. buoduzuka purMmudeckoro

B0O30yxnenus. M., 1993 r., 302 c.

12. OctpoBckuii M.A. ®otopeuentopubie kietku. M., 1978. 64 c.

Pamuamus. J{o3bl, 3¢ dextsl, puck. M., 1988 r., 80 c.

13. PyOun A.b. TepmoanHaMuka OMOJIOTHYECKUX MPOIECCOB. 2-€ U3/l., Iepepad.

u gomn. M., 1984 r., 285 c.

14. Py6un A.b., IIsiTbeBa H.®., Pusnuuenko [.1O. Kunetuka Ouomoruueckux

npoueccoB. M., 1977 r., 327 c.

15. Poibansuenxo B.K., Kypckuit M.Jl. MonekynspHasi opraHuzanus u

dbepMeHTaTUBHAS aKTUBHOCTH OMonornyeckux memopan. Kues: 1977 r., 209 c.

16. Xonopos b.M. O6mmas ¢usnonorus Bo30yaumeix meMopan. M., 1975 r., 406
C.



	Введение
	1. Теоретическая биофизика
	1.1. Кинетика биологических процессов
	1.2. Термодинамика биологических процессов
	2. Молекулярная биофизика
	2.2. Динамические свойства глобулярных белков
	2.3. Электронные свойства биополимеров
	3. Биофизика клеточных процессов, Биофизика мембранных процессов
	3.2. Биофизика процессов транспорта веществ через биомембраны и биоэлектрогемез
	3.3. Молекулярные механизмы процессов энергетического сопряжения
	3.4. Биофизика сократительных систем
	3.5. Биофизика рецепции
	4. Биофизика фотобиологических процессов
	4.2. Биофизика фотосинтеза
	4.3. Фоторегуляторные и фото деструктивные процессы
	4.4. Экологическая биофизика
	5. Радиационная биофизика
	5.2. Биологическое действие ионизирующих излучений
	Основная литература
	Дополнительная литература

