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Bonpochl 10 BbINYCKHONH KBAJIM(PUKANMOHHON padoTe (MarucTparypa Wi crienuajanTer)
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OcHOBHBIE TOJIOKEHUSI.
HosusHa.
AKTYaJabHOCTb.

Teoperuyeckas Onopusuxa

1.

Kunetnka OMOTOTHYECKHUX MTPOIECCOB.

OCHOBHBIE OCOOCHHOCTH KHHETUKHM OHOJIOTMYecKuX mpoueccoB. OnucaHue IMHAMHUKH
OMOJIOTUYECKHX MPOLECCOB HA S3bIKE XMMHYECKONW KMHETUKU. KiHeTnka epMeHTaTUBHBIX
nporeccoB. OCOOEHHOCTH MEXaHU3MOB (epMEeHTAaTUBHBIX peakuuid. IlonsTne o Qusuke
(epMEeHTaTUBHOTO KaTaIn3a.

Kuneruka npocredmux pepMeHTaTUBHBIX peakLuil. Y cII0BHS pealu3aluy CTallMOHAPHOCTH.
VYpasHenune Muxasnuca-MenTteH. Binsaue monpukatopoB Ha KUHETHKY (DepMEHTATUBHbBIX
peakuuii. Ilpumenenue merona rpadoB A MCCIEJOBAHUS CTALMOHAPHON KHHETUKHU
dbepMeHTaTUBHBIX peaknuid. OOIIre MPUHITUIBI aHATN3a 00JIee CIIOKHBIX (ePMEHTATUBHBIX
pEeaKIuu.

BnusiHue TemmepaTypbl Ha CKOPOCTb PEaKIMil B OMOJOTMYECKUX cucTemax. B3aumocssisb
KUHETHMYECKUX M TEpPMOJMHAMHMUYECKUX NapameTpoB. Poib KOH(pOpMalMOHHBIX CBOMHCTB
OMOMOIUMEPOB.

TepmoauHaMuKka GMOIOTHYECKUX MPOLIECCOB.

Knaccudukarus TepMognHaMHYecKiX cucteM. [IepBbiii 1 BTOPOIl 3aKOHBI TEPMOJANHAMHKH
B Ouosioruu. TemnoeMKOCTb U CKUMAEMOCTh OENKOBBIX IN100YyN. MI3MeHeHue 3HTponuu B
OTKpHBITBIX cucTemax. Ilocrynar IIpuroxuna. TepmoanHaMU4eCKUE yCIOBHSI OCYLIECTBICHUS
CTallMOHAPHOI'O COCTOSHMs. TepMOIMHAMUYECKOE CONPSDKEHUE pEeakUUid M TEIUIOBbIE
3¢ dexTh B Onosornyeckux cucrtemax. CBsi3b SHTPONUU M MUH(GOPMAIMHA B OHOIOTUYECKHX
CUCTEMAX.

MouJaekyasipuasi Onopusnka

3.

[TpocTpaHcTBEeHHas OopraHu3alys ONONOIMMEPOB

Makpomorekyia Kak 0CHOBa OpraHu3aiu OnoctpykTyp. IIpoctpancTBeHHAs KOHpUTYyparus
6uomnonuMepoB. CTaTUCTHUECKUH XapaKkTep KOHPOopMAIMU ONONOIMMEPOB.

VYcnoBust ctabmiibHOCTH KOHGUrypanuu makpomonekyn. dazoBsle nepexossl. Ilepexomb
riodyna-kinyook. KoomepaTtuBHble  cBOWCTBa  MakpoMoOJeKyl. Tumel  0ObEMHBIX
B3aUMOJICHCTBUI B OEJKOBBIX MakpoMmoJieKynax. Bomopoanble cBsizu: cwibl Ban-nep-
Baanbca; »snexkTpocraTMdecKkue B3aUMOJICHCTBUS; IOBOPOTHAs HW30MEPUS U DHEPrus
BHYTPEHHETO BPALLECHUS.

B3aumoneiictBue Makpomosiekyn ¢ pactBoputeneMm. CocTosHMEe BOJbI U THAPOGOOHBIE
B3auMoJIeiicTBUA B OMOCTpYyKTYypax. Ilepexoab! criupaib-KiryOok.

Oco0eHHOCTH TIPOCTPAHCTBEHHOW OpraHu3aluui OCJIKOB U HYKJICHMHOBBIX KUCIOT. Mojaenu
(GUOPHILTSIPHBIX U TTIO0YIISIPHBIX OEIKOB.

JlnnaMuueckre CBOMCTBA TIIOOYISIPHBIX OCITKOB

CTpyKTypHBIE U dHEpreThuyeckre (HakTopbl, ONPENEIAIONUe TMHAMUYECKYIO MTOJIBUKHOCTD
OenkoB. JlMHaMuyeckass CTPyKTypa OJMIONENTHIOB M  [JIOOYNISPHBIX  OEIKOB;
KOH(OPMAILIMOHHAS MOJBM)KHOCTb. MeTo/bl M3ydeHHs KOH(POPMAIMOHHOM MOABHKHOCTH:
M30TOIHBIN 00MEeH, JTroMeHeclleHTHbIe MeTo1bl, DIIP, ramma-pe3oHaHCHAs! CIEKTPOCKOMHUS,
SIMP  BBICOKOrO paspelieHus, UMIYJIbCHble MeToabl fMP, Meroasl MOIEKyIsIpHOU
JUHAMHUKU. ABTO- U KPOCCKOPPENSLHUOHHbIE (DYHKIIMU TOPCUOHHBIX YIJIOB M MEXKATOMHBIX
paccrosHuii. KapTsl ypoBHEl cBOOOAHOM SHEPIUU NENTUIOB.



PesynbraTel uccnenoBanus KoH(popMamoHHOW MoABMKHOCTH. OrpaHuueHHas Auddy3us.
Tuns! 1BukeHus B 6enkax. Mepapxus aMIIMTyl U BpeMEH penakcallui KOH()OpMaIMOHHBIX
nBwkeHui. CBA3b XapaKTePUCTUK KOH(POPMALMOHHOW TMOABMKHOCTH OEIKOB € HX
(GYHKLIMOHAJIBHBIMM CBOMCTBaMU. J[MHaMMKa 31€KTPOHHO-KOH(OPMALIMOHHBIX HEPEXO0B.
Posb Boapl B quHaMuke OenkoB. Ponb KOHGOpPMAaMOHHONM MOABMKHOCTH B ()OPMHUPOBAHUN
(hepMEHTOB M TPAHCIIOPTHBIX OCIIKOB.

buodusnka KJIeTOYHbIX POLECCOB
Bunogusuka meMOpaHHBIX IPOLECCOB

5.

Crpykrypa v GyHKIHOHHPOBAHUE OMOJIOTUYECKUX MEMOpaH

MeMmOpana Kak yHHBEPCAIbHBIH KOMIIOHEHT OHOJIOTMYECKUX CHUCTeM. PasButue
MPEJICTABICHUH O CTPYKTYpPHOW OpraHuzanud MeMmOpaH. XapaKTepHUCTHKa MeMOpaHHBIX
0enkoB. XapaKTepUCTUKa MEMOpPaHHBIX JMIMAOB. J(MHAMUKAa CTPYKTYPHBIX 3JEMEHTOB
MeMOpaHbl. benok-nunuanbie B3aumoaelcTBus. Boia kak coctaBHOM 35ieMeHT OnomeMOpaH.
MopnenpHble MeMOpaHHBIE CHUCTEeMBbl. MOHOCHOW Ha TpaHuie pazaena (as. bucnoiinbie
MeMOpaHsbl. [IpoTeonunocomsl.

OU3NKO-XMMHUYECKHE MEXaHM3Mbl cTa0wmm3anun MemOpaH. OcobeHHocTH  (ha30BBIX
MEepexo/IoB B MEMOpaHHBIX cHCTeMax. BpamiarenbHas W TPaHCISIMOHHAS TOJBHYKHOCTD
dochomununos, ¢mun-guon nepexoxapl. lloaBmwkHOCTE MeMOpaHHBIX OenkoB. BrusHue
BHEIIHUX (PKOJIOTUYECKUX) (PAKTOPOB Ha CTPYKTYPHO-(DYHKIHMOHAIBHBIE XapaKTEPUCTUKU
O6nomeMOpaH.

[ToBepxXHOCTHBIN 3apsii MEeMOpaHHBIX CHCTEM; MPOUCXOXKJICHUE AIEKTPOKHHETUYECKOTO
noTeHuuana. SBneHue mnossgpu3anuu B MeMOpaHax. Jlucrepcusi 31eKTpONpOBOJHOCTH,
€MKOCTH, JUDJIEKTPUUYECKON MPOHULAEMOCTH. 3aBUCUMOCTh JAMAJIEKTPUYECKUX MOTEPh OT
gacToTbl. OCOOCHHOCTH CTPYKTYPHI XHBBIX KJIETOK M TKaHEH, JeXallue B OCHOBE HX
3JIEKTPUYECKUX CBOMCTB.

CB0OOIHBIE pauKajbl IPU LEMHBIX PEaKLUAX OKUCIICHUS JIMIUAO0B B MEMOpaHax U JAPYrux
KJIETOYHBIX CTpyKTypax. OOpa3oBaHue CBOOOJHBIX PAJAMKAIOB B TKaHSIX B HOPME U IpHU
MaTOJIOTUYECKHX IMpoleccax. Poib akTUBHBIX GOPM KHCIOpOaa. AHTHOKCHIAHTHI, MEXaHU3M
ux Ouosjoruyeckoro aeicreusi. EcrecTBeHHble aHTHOKCUAAHTHI TKaHEH U X OMoJorHyecKas
poJIb.

buodusnka nporeccoB TpaHCIopTa BELIECTB Yyepe3 OMoMeMOpaHbl U OHO3JIEKTPOreHe3.
[TaccuBHBIN U aKTUBHBIN TPAaHCTIOPT BEILLECTB Uepe3 OMOMEMOpaHBI.

Tpancnopt HesnekrpoautoB. IIpoHunaemocts MeMOpan s Boasl. IIpoctas auddyszus.
OrpannuenHas gu¢gdysus. CBsa3p NPOHULAEMOCTH MeMOpaH C  PacTBOPUMOCTBIO
NPOHMKAIOIUX BeulecTB B junuaax. OOnerueHHas muddysus. TpaHcmopT caxapoB U
aMUHOKHCJIOT uepe3 MeMOpaHbl ¢ ydacTheM epeHocYuKkoB. [InHOuTO3.

TpaHCIIOPT AJIEKTPOJINTOB. DJNEKTPOXMMHUYECKMH noTeHuuan. VoHHOe paBHOBecHe Ha
rpanuie mMemopana—pactop. [Ipodunn nmoreHnumana M KOHIEHTPAUM MOHOB B JIBOMHOM
aneKTpudeckoM cioe. PaBHoBecue JloHHaHa. IlaccMBHBIN TpaHCNOPT; ABMIKYILIHE CHIIBI
nepeHoca HoHOB. DnekrpoauddysnonHoe ypasuenne Hepucra—Ilnanka.

[ToTeHnnan Mokos, ero NPOMCX0XKA€HNE. AKTUBHBIN TPAHCIIOPT. DIEKTPOr€HHBII TPAHCIIOPT
noHOB. Yuactue AT®a3 B akTUBHOM TPAHCIIOPTE HOHOB Yepe3 OMOIOrHuYecKre MEMOpPaHBI.
Honnble kanayibl. MoHOQOpPHI: MEpeHOCUMKM U KaHajooOpasyroliue areHThl. HonHas
CEJIEKTUBHOCTh MeMOpaH (TepMOJIMHAMUYECKHI U KHHETUYECKUH MOIXObI).

ITorenumnan neiicteus. Posis nonoB Na u K B renepaiuu noreHumana 1eMCcTBUs B HEPBHBIX U
MBIILIEYHBIX BOJOKHAX; poib HOHOB Ca u Cl B reHepanuu noTeHnuan€a AeUCTBUS y IPYrUX
00bekTOB. KuHeTHka n3MEeHeHHU I TOTOKOB HOHOB MTPU BO30YX/1€HUH. MeXaHN3Mbl aKTUBALIUU
Y MTHAKTUBAIlUU KaHAJIOB.

Onucanue HOHHBIX TOKOB B MOZI€NIN X0 KKMHa—XaKkciau. BopoTHsle Toku. Matemarnueckas
MoOJieJIb HETMHEHHBIX MPOLIECCOB MEMOPAHHOro TpaHcnopra. MIyKTyalluu HANpsOKEHUs U
IPOBOJIUMOCTH B MOJIEIBHBIX M OMOJOTMYECKHX MeMOpaHax.



Pacnpoctpanenue Bo30Oyxaenusi. KabGenbHble cBOicTBa HEepBHBIX BOJOKOH. [IpoBenenue
UMITyJbCa IO HEMHEIWHOBBIM W MHEIMHOBBIM BOJIOKHaM. MaTemMaTH4eCKHe MOZCIN
Ipolecca pacHpOoCTPAaHEHUsT HEPBHOIO HUMIyibca. PU3NKO-XMMHYECKHE IIPOLECCHl B
HEPBHBIX BOJIOKHaX INpH MPOBEACHUU PSJA0B HMIYIbCOB (PUTMUYECKOE BO30YXKIEHHE).
DHeproobecnedeHrne IPoIeCCOB PACIPOCTPAHEHUS BO30YKICHUS.

OCHOBHBIE IIOHATHS TEOPUH BO3OYIUMBIX CPE.

MouekynsipHble MEXaHU3MBI [TPOLIECCOB SHEPTETUYECKOTO COMPSKEHUSI.

CBsa3p TpaHCIOpTa HMOHOB M IIpoliecca IIEpeHOoca IEKTpOHAa B  XJIOPOIUIACTax M
MUTOXOHApHIX. JIoKamu3amus 3IeKTPOHTPAHCIIOPTHBIX Leneil B MeMOpaHe; CTPYKTYpHbIE
acreKkTbl (P YHKIMOHUPOBAHUS CBS3aHHBIX C MEMOpaHOW IEPEHOCUMKOB; AaCUMMETPHUs
MeMOpaHbl.

OcHoBHBIE TNOJOXKEHUS TeopuH MwuTdena; 3JICKTPOXMMHYECKHH TIPAaAUEHT IIPOTOHOB;
SHEPTU3UPOBAHHOE COCTOSIHUE MEMOpaH; poiib BeKTopHO H+-AT®da3zkbl.

Comnpsraroomme KOMIUIGKCH, HX JIOKanu3auus B MeMmOpaHe; (QyHKIUM OTAEIbHBIX
CcyOBbeTMHUIL;, KOH(DOPMAIMOHHBIE TIEPECTPONKH B IIPOIIECCE 00pa30BaHUS MAKPOIPTa.
[TpoTeomunocoMel Kak MOJENb UIsl H3yYEHHUS] MEXaHU3Ma SHEPreTHYECKOIO

COIIpsDKEHMS. BaKTepuopooncuH Kak MOJEKYJSPHBIA (POTOIIEKTPHUECKUI TEeHEepaTop.
duznyecKue acleKkTsl U MOAEIN YHEPreTUUECKOTO CONPSKEHNUS.

bruodusmika cCOKpaTuTEIbHBIX CUCTEM

OcCHOBHBIE THUIIBI COKPAaTUTENIBHBIX M TOJBWXKHBIX CHUCTEM. MOJIEKYISIDHBIE MEXAHU3MBI
MOJIBUKHOCTH OEJIKOBBIX KOMIIOHEHTOB COKPATUTENBHOIO ammaparta Mell. [IpuHIums
npeoOpa3oBaHUsl SHEPrMM B MEXAaHOXMMHYECKHUX cHcTeMax. TepMoanHaMHuecKue,
HHEPreTUUECKHUE U MOLTHOCTHBIE XapaKTEPUCTUKU COKPATUTEIIbHBIX CUCTEM.
QOYHKIIMOHUPOBAHNE IIONEPEYHOIION0CATOM MBIIIIBI O3BOHOYHBIX. Monenu Xakciu,
Hemepesckoro, Xuia.

MounexynsapHbple MEXaHU3Mbl HEMBIILIEYHON IIOIBUKHOCTH.

bruodusuka penenmmn

I'opmonanbHas peuenuus. OOmMEe 3aKOHOMEPHOCTH B3aUMOJEWCTBUS JIMTAHIOB C
peuenTopamMy; paBHOBECHOE CBS3bIBAHWE TOPMOHOB. Poib CTPYKTYpbl MIa3MaTUYECKOU
MeMOpaHbl B Ipolecce Mepeadyd TOpMOHAJIbHOTO CHUrHaja. Perentop-omocpeaoBaHHbBIN
BHYTPUKJIETOUHBIA TPAHCIIOPT.

@oropenenuusa.  CrpoeHue  3pUTENBHOM  KJIETKM.  MoueKymsipHas  OpraHu3anus
¢doTopenenTopHoil MeMOpaHbl; TMHAMUKA MOJIEKYJIbl 3pUTEIBHOIO MUTMEHTa B MEMOpaHe.
3puTenbHbBIE TMUIMEHTHL: KiIacCU(UKAIUsA, CTPOCHUE, CHEKTpalbHble XapaKTEpUCTHKH;
(doToXMMHUECKHE IPEBPAICHUS POJOTICUHA. PaHHME 1 TO3/1HHUE PELETITOPHBIE TOTEHIIUAIIBL.
MexaHn3MBI TeHepalyy 03JHET0 PELENTOPHOrO MOTEHIUANIA.

buodusnka porodnonornyeckux npoueccon

10.

11.

Mexanu3mbl TpaHchOpMaLMK SHEPTUHU B IEPBUYHBIX (POTOOMOIOTHMUECKUX MPOIIEccax
B3anmoaeicTBue KBAaHTOB € MOJEKYJIAMU. JBOJIIOIUS BOJHOBOIO IIAKETa M PE3YJbTaThl
demToCceKyHAHOU crieKTpockonuu. [lepBuyHble POTOXMMHUECKHUE PEAKIIIH.

OcHoBHBIE cTaauu (POTOOMOIOrMUYECKOro Mporecca. MexaHu3Mbl (OTOOMOTOTHYECKUX U
doroxumuueckux craguil. Kunernka gorodnonoruueckux nporeccos.

OcoOeHHOCTH M MeXaHH3Mbl (POTOIHEPreTHUECKUX peakuuil OaKTepHOpOJONICHHA U
3pUTENIBHOTO MUTMEHTA POIOIICHHA.

dotoperynsaTopHsie H (OTOIECTPYKTHBHBIE IPOLIECCHI

OcHoBHbIE TUIIBI (OTOPETYIATOPHBIX PEAKIUN PACTUTEIbHBIX U MUKPOOHBIX OPraHU3MOB:
doromopdorenes, QoToTponusm, (GOTOTaKCUC, (GOTOMHIYIIMPOBAHHBIA KapOTHHOTEHE3.
CrnexTpbl JAeWcTBUSA, MNPUPOAAa (POTOPELENTOPHBIX CUCTEM, MEXaHHU3Mbl MEPBUYHBIX
doropeaxiuii.



DOTOXUMHUYECKHE peaKkIuu B Oelkax, JMMUAaxX M HyKIemHoOBbIX kuciorax. JJHK kak
OCHOBHAsi BHYTPHUKJIETOYHAs MHIIEHb TPU JICTAJIBHOM UM MYTareHHOM JEHCTBUH
yIbTpaduoneToBOro ceera. MOTOCEHCHOMIN3NPOBAHHBIC U JIByXKBAHTOBBIC PEAKIIUU TIPU
nospexaeann  JIHK. Mexanusmbl  dorogunamuueckux mpoueccoB. 3ammurta JHK
HEKOTOPBHIMU XUMUYECKUMH COCUHEHUSMH.

DddexTsl Goropenapanuu U (HoTo3anuTel. DepMEHTATUBHBIA XapaKTep W MOJICKYJISPHBIN
MexaHu3M (oropeakTuBanuud. Poib  (HOTOMHIYIMPOBAHHOIO CHHTE3a OHOJIOTMYECKH
aKTHBHBIX COCMHEHHUH B TIporiecce (POTO3aITUTHI.
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