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IIporpaMmma BCTYNMTEIbHOI0 HCIIBITAHUA 110
crneuraabHocT bruopusuka

BBenenue

B ocHoOBY HacTosieit mporpaMMbl TIOJO0KEHBI CICTYIOIIUE pa3eiibl: TeOpeTHYecKas OHopu3nKa;
MoJIeKyJsipHasi Omodus3uka; Omodu3nka KIETOUYHBIX W MEMOpPAaHHBIX MPOIECCOB; OModH3MKa
($h0oTOOHMOIOTHYECKUX TIPOIIECCOB; pajaraliioHHas onodusuka.

[TporpamMmma pa3paboTaHa SKCIEPTHBIM COBETOM BBICIHICH aTTeCTAIMOHHONH KOMHCCHH TI0
OHMOJIOTUYECKUM HayKaM.

1. Teopernyeckasi 6uopusuka
[Tpenmer u 3agaun Ouodusuku. buonornueckue u pu3MUECKre IPOLECCHl U 3aKOHOMEPHOCTH B
KHUBBIX  CHUCTeMax. MeToJqoJoruueckue Bompockl  Ouopusuku. HMceropus — pa3BUTHA
0TE4YeCTBEHHON Onou3uKku. 3anaun OMOU3NKN B PAKTHUKE HAPOJHOTO XO3SHCTBA.
1.1. KuHernka 0MOJIOTHYeCKHX MPOLECCOB
OcHOBHBIE OCOOEHHOCTH KHHETHKH OHOJOrMYecKHX mpomeccoB. OnucaHue TUHAMHUKA
OMOJIOTHYECKUX TPOLECCOB HA SA3bIKE XUMHUYECKOW KHHETHKH. MaremaTuyeckue MOJEIu.
3ajaud MaTeMaTUYECKOTO MOJEIUpoBaHus B Ouonoruu. OOHIME NPUHLUIIBI MOCTPOEHUS
MaTeMaTHYeCKUX Mojesel Ouonornueckux cucteM. IToHATHE aleKBaTHOCTH MOJIENU PEaTbHOMY
00bekTy. JlmHaMudeckue MOAETH OMOJOTHMYECKHX TpoueccoB. JIMHEHHbIE W HEIMHEHHBIC
nporeccel. MeToabl KadyecTBEHHON Teopuu auddepeHInanbHbIX YpaBHEHUH B aHaIM3e
JTUHAMHUYECKUX CBOMCTB OMOJornyeckux mpoieccoB. [lonsrue o Gpa3zoBoit miiockoctu u pa3zoBoM
HOpTpeTe CHCTEeMbl. BpeMeHHass uepapxus M HPUHIMI «y3KOTO MECTa» B OHOJIOTMYECKHX
cucTeMax. YTpaBisiouiie napamerpsl. bICTpble U MeUIEHHbIE TIEpEMEHHBIE.
Crioco6bI MaTeMaTHYECKOTO OMMCaHUs IPOCTPAHCTBEHHO HEOAHOPOAHBIX CUCTEM.
CrauuoHapHble COCTOSHHUS OWOJIOTMYECKUX CHCTEM. MHOKECTBEHHOCTh CTallMOHAPHBIX
COCTOSHMM. Y CTONYUBOCTb CTAL{UOHAPHBIX COCTOSTHUU.
Mopnenu tpurrepnoro tuna. I[Ipumepsl. CunoBoe U mapaMeTpuyecKoe NepeKIIoueHne TPUITepa.
['ucrepesucHble sBiaeHus. KosebarenbHble mnpoueccsl B OHOMOTHUM. ABTOKOJIEOATENbHbIE
pexumsl. [IpenenbHple HUKIBI U UX YCTOMYMBOCTB. IIpumepsl.
IIpencraBineHuss O  HPOCTPAHCTBEHHO  HEOJHOPOJIHBIX  CTAalMOHAPHBIX  COCTOSIHMSX
(IMccUNaTUBHBIX CTPYKTYpax) U YCIOBUSAX UX 00pa3oBaHUsI.
Kunernka ¢epmenTaTuBHBIX TmporeccoB. (OCOOEHHOCTHM MEXaHU3MOB (DepMEHTATUBHBIX
peakuuii. [lonsTre o pusnke pepMEHTATUBHOTO KaTalu3a.
Kuneruka npocredmmx (epMEHTATUBHBIX peakluil. YCIOBHS peanu3aliy CTAllMOHAPHOCTH.
VYpaBHenue Muxasnuca-MenTeH. BiusiHue MoaupuKaTOpoB Ha KHUHETUKY (pepMEHTATHBHBIX
peakumii. Ilpumenenme wetoma TpadoB s WCCIAEAOBAHHS CTAIMOHAPHOW KHHETHKHU
(depMeHTaTUBHBIX peakuuil. OOmuMe TPUHIUNBI aHaidu3a OoJjiee CIOKHBIX (EePMEHTATUBHBIX
peaKkui.
BnusHue TtemmepaTypbl Ha CKOPOCTb peakiMii B OHOJOTMYECKMX cUCTeMax. B3auMocBs3b
KMHETUYECKUX W TEepPMOJAMHAMHYECKUX mapaMeTpoB. Poib KOHQOpPMAIMOHHBIX CBOMCTB
OHMOIOIMMEPOB.

1.2. TepmoaunaMuKa 6M0JIOrHYECKHUX MPOLECCOB

Knaccudukanus tepmoanHamMuyeckux cucteM. IlepBbiii 1 BTOpPOH 3aKOHBI TEPMOJUHAMHUKU B
ouonornu. TemnoéMKOCTP M CKUMAeMOCTh OENKOBBIX TINoOyd. Pacdé€rsl sHepreTHuecKux
3 dexToB peaknmii B OHMOJOTHYECKMX CHCTEMax. XapaKTEepUCTHYeCKue GYHKIMH €W HX
UCIIOJIb30BAaHUE B aHAIN3€ OMOJIOTUYECKHUX TPOLIECCOB.

N3MeHeHue sHTponuu B OTKPBITHIX cucTemax. lloctymar Ilpuroxuna. TepmoaumHamuueckue
YCIIOBUS OCYILECTBIEHUS CTallHOHAPHOTO COCTOSAHUA. CBSI3b MEXy BEIMYMHAMHM XUMHYECKOIO



CpPOJICTBA M CKOPOCTSIMH peakiuil. TepMOoAMHAMHUUYECKOE CONPSIKEHHE PEaKIUid U TEIJIOBbIE
3¢ (deKTh B OMOJIOTHYECKUX CUCTEMAX.

[Tonsite 000OMIEHHBIX CUIT M TOTOKOB. JIMHEWHbIE COOTHOIIEHUSI M COOTHOIICHUS B3aUMHOCTHU
Omnzarepa. TepMonMHaMuKa TPaHCIOPTHBIX IpoleccoB. CTallMOHAPHOE COCTOSIHME U YCIIOBHS
MHHHMMYMa CKOpPOCTH NpupocTta 3uTponuu. Teopema [Ipuroxuna.

[IpumMeHeHne JMHEHHON TepMOAWHAMHUKHU B Ononoruu. TepMoanHaMHUYECKuE XapaKTePUCTHUKU
MOJIEKYJISIPHO-9HEPreTHYECKUX MPOLECCOB B OnocucreMax. Henunnelinas tepMoaHaAMHKa.
OO01e KpUuTeprun yCTOMYMBOCTH CTALIMOHAPHBIX COCTOSIHUNA U Mepexo/a K HUM BOJIM3U U BJAIIU
OT paBHOBECHS.

CBs13b 3HTpONHHU ¥ UH(OPMAIIMK B OMOJIOTUIECKUX CUCTEMAX.

2. MouJexyasipHas Ouopusnka
2.1. IIpocTpaHCTBeHHAasi OpraHu3anus OMOMOJIUMEPOB
Makpomorekyiaa Kak OCHOBa OpraHu3amuu OuocTpykTyp. IlpocTpancTBeHHas KoH(UTypanus
6uononaumepoB. CTaTUCTHUECKUI XapakTep KOH(PpOpMaLuu OUOMOINMEPOB.
VYcnoBust crabuinbHOCTH KOH(UTrypannu Makpomoisiekynl. Da3zoBbie mepexonsl. llepexons
rioOyna- knybok.  KoomepaTuBHble — CBOHCTBA ~ MakpoMmosieKyid.  Tumbl  OOBEMHBIX
B3aMMOJIEHCTBUI B O€IKOBBIX MakpomolseKyiax. Bomoponnbie cBss3u: cuibl Ban-nep-Baanbca;
3JIEKTPOCTATUYECKHE B3aWMOJICHCTBHS; ITOBOPOTHAs H30MEpUS M SHEPrus BHYTPEHHEro
BpaieHus. Pacuér oOmieit konpopmanmu SHEpruu OHOTIOTUMEPOB.
@dakTopbl cTAaOUIN3ALMHY MAKPOMOJIEKYJI, HA/IMOJIEKYJIIPHBIX CTPYKTYpP U OnoMeMOpaH.
B3aumoneiictBue Makpomosekyl c¢ pactBopureneM. CocTosHuE BOJAbI U TUAPOPOOHBIE
B3anMoJieiicTBUs B OUoCTpyKTypax. Ilepexomapl crimpanb-KkiryOok.
Oco0eHHOCTH TPOCTPAHCTBCHHOW OpraHU3aliu OCIIKOB W HYKJIEHHOBBIX KHCIOT. Mojaenu
GUOPHIUISIPHBIX U TI00YISIpHBIX OenkoB. KonnuecTBeHHas CTpyKTypHasi Teopusi Oenka.

2.2. JIluHaMHM4YecKHe CBONCTBA IJ100y/IAPHBIX 0€JKOB

CTpyKTypHBIE U BHepreTudeckue (akTopbl, ONpEeAeNsSolue IUHAMUYECKYIO TOABUKHOCTh
6enkoB. ['MnepnoBepxHOCTH ypoBHEN KOH(POPMAITMOHHON YHEPTUH.

Jlunamuueckass CTPYKTypa OJIMTONENTHUIOB U TJIOOYISPHBIX O€IKOB; KOH(QOpMAaIMOHHAs
HOJBM)KHOCTb. MeTo/lbl H3y4eHHUs KOH()OPMALMOHHOM MOJBMKHOCTH: H30TOIHBIA OOMEH,
moMuHeclieHTHble MeToasl, OIIP, ramma- pezonHancHass cnekTpockonusi, SIMP Bbicokoro
paspeleHus, HUMIYJIbCcHble MeTonabl AMP, MeTonel MOJEKyNIApHOW IUHAMHUKU. ABTO- H
KPOCCKOPPESIIMOHHbIE (YHKIIMM TOPCHOHHBIX YIJIOB M MEXKaTOMHBIX paccTtosHui. Kaptsl
ypOBHEH CBOOOIHOM SHEPTUU MENTH/IOB.

Pe3ynbratel uccnenoBanus KOHGOpPMAIMOHHON MOABMKHOCTU. OrpanndenHas quddysus. Tumst
NBIDKEHUS B Oenkax. Mepapxus aMIUIMTyJ M BpeMEH pelakcaluu KOH(OpMaIlMOHHBIX
nBrkeHu. CBsI3b  XapaKTepUCTHUK KOHPOPMAIIMOHHOM MOJIBHXKHOCTH OEIKOB C  HX
(YHKIMOHATIBHBIMHU CBOWCTBAMH. J[MHAMMKa 3JIEKTPOHHO-KOH()OPMAIIMOHHBIX NIepexoa0B. Poib
BOAbl B JuHaMuke OenkoB. Poib KOH(OpPMalMOHHOW MOJABMKHOCTH B (POPMHUPOBAHUU
(epMEHTOB ¥ TPAHCIIOPTHBIX OEJIKOB.

2.3.  DJeKTpoHHbIE CBOIicTBAa OMONOJIMMEPOB

ONeKTpOHHbIE YpOBHU B Ouomnonumepax. OCHOBHBIE THUIBI MOJIEKYJISIPHBIX oOpOuTaned u
AIIEKTPOHHBIX COCTOSIHUH, JI-3JIEKTPOHBI, SHEprus naenokanuzauuu. Cxema S6moHckoro mis
cokHBIX MoJieKyl. [Ipunnun ®@panka - KongoHa u 3akoHbl QuryopeciieHIuy. JIroMuHeceHus
OMOJIOTUYECKH BAXKHBIX MOJIEKYJ. MeXaHM3Mbl MHUTPALUKA SHEPIUU: PE30HAHCHBIM MEXaHU3M,
CHUHIJIET-CUHIVIETHBI M TPUIUIET-TPUILICTHBIM NEpeHOChl, MHUrpauus 3KcuToHa. llpupona
TUIIEPXPOMHOT0 ¥ THIIOXPOMHOTO 3¢ pekToB. OnTryeckas MiIoTHOCTb.

Bo30yxaéaabie cocTOsTHUA U TpaHCchopMaIus SHEPTUH B OMOCTpyKTypax. [lepeHoc anekTpoHa B
OouocTtpykrypax. Pasnnunbie ¢pusnueckue MoJenu mepeHoca 3JIeKTpoHa. TyHHeNbHBIH 3¢ deKT.



TyHHenupoBaHWE C ydYacTHEM BHPTYaJIbHBIX YPOBHEH. OIEKTPOHHO-KOH(OpMaNNOHHBIC
B3aMMO/ICHCTBHS U peIaKCAIIMOHHBIC TIPOLIECCH B OMOCTPYKTYypax.

CoBpeMeHHbIE TPEACTABICHUS O MeEXaHW3MaxX (EPMEHTATHBHOTO KaTaiu3a. OJIEKTPOHHO-
KOH(OPMALIMOHHBIE B3aMMOJCHCTBHS B (QepMeHT-cyOcTpaTHOM Komiuiekce. OOpa3zoBaHHe
MHOTOIIEHTPOBOM aKTHBHOM KOH(HUTYypanuy.

3. buodusnka KJIeTOYHbIX NpoueccoB, buopuznka memOpaHHBIX IPOLECCOB
3.1.  Crpykrypa u pyHKIHOHHPOBAHUE OMOJIOTHYECKUX MeMOpaH
MemOpaHa Kak yHMBEpCAJIbHbIH KOMIIOHEHT OMOJIOIMYECKUX cucTeM. Pa3sBuTue npeacraBieHuit
O CTPYKTypHOW  opraHu3andd MemOpaH. XapaKTepuCTHKa MeMOpaHHBIX  OEJIKOB.
XapakTepucTUKa MeMOpaHHbIX JIMNUAOB. JlMHAMMKa CTPYKTYPHBIX 3J€MEHTOB MEMOpaHBI.
benok- nunuaHbIe B3auMoieicTBUs. Bo/ia Kak coCTaBHOM IeMEHT OMOMeMOpaH.
MogenpHble MeMOpaHHblE cucTeMbl. MoHocnol Ha rpaHuue paszena ¢as. bucnoiinsie
MeMOpansbl. [IpoTeoaunocomsl.
DU3UKO-XMMUYECKHE MEXaHU3Mbl cTa0min3auuu MeMopaH. OcoOeHHOCTH (Pa30BbIX IEPEeXoa0B
B MeMOpaHHBIX CHUCTeMax. BpamarenpHas W TpacisIHUOHHAS IMOJIBHUXHOCTH (hocoaumuaos,
¢nun-guion  nepexoxbl.  IloaBumkHOCTH  MeMOpaHHbIX — OenkoB. BiusHue — BHEHIHMX
(9KosIOTMYECKHX ) (PaKTOPOB HA CTPYKTYPHO-()YHKIIMOHAIBHBIE XapaKTEPUCTUKN OOMEMOpaH.
[ToBepXHOCTHBIA 3apsii MeMOpaHHBIX CHUCTEM; IPOUCXOXKIACHUE HICKTPOKUHETHYECKOTO
noTeHuuana. SIBnenue noiaspusanuu B MmeMOpanax. Jlucrnepcus 31eKTponpoBOIHOCTH, EMKOCTH,
JUDJIEKTPUYECKON IPOHULIAEMOCTH. 3aBUCUMOCTb IUAJIEKTPUYECKHUX II0TEPh OT 4YacTOTHI.
Oco0OeHHOCTH CTPYKTYphl *KHUBBIX KJIETOK M TKAaHEW, JieXkalllue B OCHOBE HX D3JIEKTPUUECKUX
CBOWCTB.
CBOOO/IHBIE paguKajbl MPU LENHBIX PEaKLUAX OKHUCIEHUS JUINA0B B MeMOpaHax M APYrux
KJIETOYHBIX CTpyKTypax. OOpa3zoBaHue CBOOOJIHBIX PpaJMKalOB B TKaHAX B HOPME U IIpHU
NaTOJIOTUYECKUX Ipolieccax. Posib akTUBHBIX (hopM KUCIOpoJa. AHTHOKCHIAHThI, MEXaHU3M HUX
6uonornyeckoro aeicTBus. EcrecTBeHHbIE aHTHOKCUIAHTHI TKAHEH U MX OHOJIOTHYecKast poJib.

3.2. buojpu3uka mnpoueccoB TPaHCIOPTAa BellecTB 4epe3 OumomemMOpaHbl H
O0mno3JIeKTporemes

[TaccuBHBIN U aKTUBHBIN TPAHCTIOPT BEILIECTB Uepe3 OMOMEMOpaHBI.

Tpancniopt HeanekTponuToB. I[Iponumaemocts MeMOpan st Boabl. [lpoctast nuddysus.
Orpannuennas auddysus. CBsi3p NIPOHUIIAEMOCTH MEMOpaH C PAaCTBOPUMOCTHIO MTPOHUKAIOIINUX
BemecTB B jununaax. Oo6neru€énnas nuddysua. TpaHcmopT caxapoB M aMHUHOKHCIIOT Yepe3
MeMOpaHbI ¢ y4acTueM NepeHocunKoB. [InHonNTO3.

TpaHCOPT 3JEKTPOJIUTOB. DIEKTPOXUMUUYECKUN noTeHIMal. IOoHHOe paBHOBECHE Ha TpaHUIIE
MeMOpaHa-pacTBop. [Ipodunn noTeHMana ¥ KOHIIEHTPAIIMA MOHOB B IBOMHOM 3JIEKTPHUYECKOM
cinoe. PaBHoBecue J[loHHaHa. IlaccWBHBIN TpaHCIIOPT; ABHKYIIHME CHJIBI IEpEHOCAa HOHOB.
Onextponud¢y3nonHoe ypaBHeHue HepHcra-Ilnanka. YpaBHEHUS TNOCTOSHHOTO IO JUIA
MOTEHIIMaia U HOHHOTO Toka. [IpoHniaeMocts U mpoBoAMMOCTh. COOTHOIIEHHE OJHOCTOPOHHHUX
MOTOKOB (COOTHOIICHHE Y CCUHTA).

[ToTeHnman Mokosi, €ero MPOMCXOXKACHUE. AKTHUBHBIM TPAaHCHOPT. DJIEKTPOI€HHBIM TPaHCHOPT
noHoB. Yuacte AT®a3 B akTMBHOM TpaHCIOPTE MOHOB yepe3 OHUOJIOTMYECKHEe MEMOpaHBI.
HonHble KaHaAIbI; TEOpUs OAHOPSAHOTO TpaHcmopTa. HMoHodopbl: MepeHOCUMKH U
KaHaJooOpasyrolye areHThl. VIoHHAas CeleKTUBHOCTh MeMOpaH (TepMOIWHAMUYECKHH U
KHHETHYECKUN MOAX0Ab1). Moens mapamienbHo (YHKIMOHUPYIONIUX MACCUBHBIX U aKTHBHBIX
IIyTEH MEPEHOCa UOHOB.

[Torenmman neiictBus. Pons monoB Na u K B reHepanum nmoteHnuana JACHCTBUS B HEPBHBIX U
MBIIICYHBIX BOJIOKHAX; pojb HOHOB Ca m Cl B reHepanuu moTeHIMaga JACUCTBUS y JAPYTHX
00BEKTOB.

Kunernka wu3MeHEHUH TIOTOKOB HWOHOB TIpH BO30YKIeHHH. MeXaHU3Mbl AaKTHBAIUM U
WHAKTUBALlUN KaHAJIOB.



OnucaHrve MOHHBIX TOKOB B MOJAEIH XOJKKMHA-Xakciau. BopoTHble Toku. Maremarudeckas
MOJIeJIb HEJTUHEHHBIX MPOLIECCOB MeMOpaHHOTO TpaHcnopTa. DayTyaklMM HANpPSHKEHUS U
MIPOBOJIMMOCTH B MOJICJIBHBIX M OMOJIOTHYECKUX MEMOpaHax.

Pacnpoctpanenue Bo30yxaenus. KaOenpHble CBOMCTBa HEpPBHBIX BOJOKOH. IlpoBeneHue
MMIYyJIbCa 10 HEMUEIMHOBBIM U MHUEIMHOBBIM BOJOKHaM. MaTeMaThuecKrue MOJACNH Ipolecca
paCHpOCTpaHeHI/IH HepBHOFO I/IMHy.]IBCEL q)I/I3I/IKO-XI/IMI/I‘-I€CKI/Ie npoueccm B HepBHLIX BOJIOKHax
MIpU TIPOBEACHUM DPSAOB HUMITYJIBCOB (PUTMHUYECKOE BO30YXKICHHUE). DHEProoOECIeUeHHe Ipo-
[[ECCOB PaCIpPOCTPAaHEHUS BO30YKICHHUS.

OCHOBHBIE TTOHATHS TEOPUU BO3OYIAMMBIX CPEJI.

3.3. MoJiekyJsipHbIe MEXaHH3MbI [IPOLIECCOB IHEPTEeTHYECKOr0 CONPSIKEHUS

CBs13b TpaHCIIOpPTa MOHOB U IIpolecca MEPEHOca NIEKTPOHA B XJIOPOIIACTaX U MUTOXOHJIPUSIX.
Jlokanuszanus  3JEKTPOHTPAHCHOPTHBIX Lieleil B MeMOpaHe; CTPYKTypHbIE  aCHEKThl
(YHKIIMOHUPOBAHUSI CBSI3aHHBIX C MEMOPAHOIl IEPEHOCYMKOB; aCUMMETPHS MEMOPAHBI.
OcHoBHBIE TIOJIOKEHUS Teopuu MwuTuena; dSIEKTPOXMMHYECKMM TIPaJUEHT IMPOTOHOB;
HSHEPrU3MPOBAHHOE COCTOSIHUE MeMOpaH; poib BekTopHOW 1-I'-AT®da3pl. Comnpsrawomue
KOMIUIEKChl, WX JIOKaJu3almuss B  MeMOpaHe; (QYHKUMM  OTIENbHBIX  CYOBEAMHUIL;
KOH(OPMAaIIMOHHBIE IEPECTPOUKH B MpoIiecce 00pa3oBaHMs MaKpOIpra.

[IporeomunocoMel Kak MOZAENb I HM3YyYEHUS MEXaHU3Ma JHEPreTUYECKOIO CONPSIKEHUS.
bakTeprnopoIoNICHH KaK MOJICKYJISPHBIA (OTOIEKTPUICCKHN TeHepaTop. PU3NUYECKUE aCIIeKThI
Y MOJIEJIM SHEPTETUYECKOIO CONPSIKECHHUS.

3.4. buopuznka COKpaTUTEIbLHBIX CHCTEM

OcCHOBHBIE THIBl COKPaTUTEIbHBIX M TOJBUKHBIX CHCTEM. MOJIEKYJISIpHbIE MEXaHU3MBbI
HNOJBM)KHOCTH O€JKOBBIX KOMIIOHEHTOB COKPAaTUTENIBHOrO ammapara Mbimi. [IpuHIumns!
npeoOpa3oBaHus  DHEPrMM B MEXaHOXMMMUYECKHX  CHCTeMaxX. |epMOJAMHAMUYECKUE,
HHEPreTUYECKHUE U MOILTHOCTHBIE XapaKTEPUCTUKU COKPATUTENIBHBIX CUCTEM.
OyHKIMOHUPOBAaHUE  IONEPEYHONOJIOCATOM  MBIIIIBI  MO3BOHOYHBIX. Mogenn  Xakciu,
Hemepesckoro, Xuia.

MounekynsipHble MEXaHU3Mbl HEMBIILIEYHON MOJIBUKHOCTH.

3.5. buo¢usuka peuenuun

['opmonanbHas peuenius. O0mMe 3aKOHOMEPHOCTH B3aUMOCHCTBUS JIMTAHIOB € PELIENTOPAMU;
PaBHOBECHOE CBSI3bIBAHHE FOPMOHOB. POJIb CTPYKTYpBI M1a3MaTH4YECKO MeMOpaHbl B MpoIecce
nepejaud TOPMOHAJIBHOIO cuUrHaja. Penentop - ONOCPENOBAaHHBIM  BHYTPUKIETOYHBIN
TpaHcnopt. [IpencraBieHus O HUTOIUIA3MEHHO-SAEPHOM TPAHCIOPTE. METOabl MCCIIEIOBAHUS
TOPMOHAJIBHBIX PELENTOPOB.

Cencopnas peuenuus. I[IpoGiema comnpspkeHHsT MEXAY NEpBHUYHBIM — B3aUMOJEHCTBHEM
BHEIIIHET0 CTHMYJIA C PELENITOPHBIM CYOCTPaToOM U TeHepalueil penenTopHoro (reHepaTopHoro)
notreHuuana. OOue mpeAcTaBIeHUss O CTPYKType M (YHKIUHU PELENTOPHBIX KieToK. Mecto
PELENTOPHBIX MPOIECCOB B pabOTe CEHCOPHBIX CUCTEM.

doTtopenenuus. Crpoenue 3pUTEIBHOMN KJIETKH. MonexkynsapHas OopraHu3anus
doroperienTopHol MeMOpaHbI; JTWHAMHMKA MOJIEKYJbl 3pUTEIBLHOIO NHTMEHTa B MeMOpaHe.
3puTenbHbIE MHUTMEHTHI:  KJIAacCHU(UKalUs, CTPOCHHUE, CHEKTpajbHble XapaKTEPUCTUKH;
(oToXuMHUECKHE MpeBpalleHus] poAoNCcHHA. PaHHME M MO3/JHUE PELeNTOpHbIE MOTEHIUAIIBI.
MexaHu3MbI T€HEPALUY IT03/IHETO PEHENTOPHOTO MMOTEHINANA.

Mexanopeuenuus. PenentopHble OKOHYaHMS KOXKH, IIPOIPUOpPELENTOPBl. MexaHopenentopsl
OpPraHOB YYBCTB: OpraHbl OOKOBOM JMHHH, BECTHUOYJSpHBIN ammapaT, KOPTHEB OpraH
BHyTpeHHero yxa. OOmue mnpencraBieHus o pabore opraHa ciayxa. CoBpeMeHHBIE
IIPEJICTaBICHUS 0 MEXaHU3Max MEXAHOPELENLNN; TeHEPaTOPHBIN MOTECHLINA.
DIIEKTpOpeLeHIus.

Xemopeneniusa. O6oHssHUE. BocnpusTie 3amaxoB: Moporu, KiaccupuKaIus 3armaxos.



Bkyc. BkycoBbie kadecTtBa. CTpoe€HHE BKYCOBBIX KJIETOK, IpOOJjeMa BKYCOBBIX PEIEHTOPHBIX
OCIIKOB.

Penernmuust MemuatopoB W ropMoHOB. [IpoOiieMa KJIE€TOYHOTO y3HaBaHWs. MexaHU3MBbI
B3aMMOJICUCTBHUS KJIETOYHBIX IOBEPXHOCTEH.

4. buodusuka porodnonornyeckux npoueccon
4.1. Mexauu3mbl TpaHchopMaAIMH DHHEPrUd B MNEPBHYHBIX (POTOOMOIOTHUYECKHUX
npoueccax
B3aumopeiicTBie KBaHTOB C MOJIEKYJIaMH. OBOJIIOLMS BOJHOBOTO IAaKeTa M PEe3yJbTaThbl
demnrocekyHaHOH criekTpockonuu. [lepBruuHbIe POTOXUMHUECKUE PEAKIIHH.
OcHoBHble cTaguu (GHoTOOHOIOrHYECKOro mporecca. MexaHusmbl (HOTOOMOJOTHYECKUX U
doroxummueckux cranuii. Kunerrnka GpoToOH0I0rnyecKux mpoeccos.
[IpoGieMbl pasneneHus 3apsIoB U IEpeHOca AJIEKTPOHA B MEPBUYHOM (HOTOOHOIOTHYECKOM
nporecce. Poib 37eKTpoHHO-KOH(DOPMAIIMOHHBIX B3aUMOICHCTBUH.

4.2. buojpusuka porocuHTe3a

CtpykrypHass  opraHuzauuds ©  (QYHKIUOHHPOBaHHME  (DOTOCHMHTETMYECKHX  MeMOpaH.
dortocunTeTHUECKAA CAUHUIIA. I[Ba TUIIa TMUIMCHTHBIX CHCTCM W [JIBC CBCTOBLIC PCAKIHU.
Opranuzanus u GyHKIIMOHUPOBaHUE (POTOPEaKIMOHHBIX IIEHTPOB. [IpobiemMbl mepBUYHOTO aKTa
doTocuHTe3a. DJNEKTPOHHO-KOH(OpPMAIMOHHBIE B3auMoAeUCTBUS. DoToMHGOPMAIIMOHHBIN
HEePEXO/I.

Kunernka n Qusnueckue MEXaHW3MBI MEPEHOCA 3JIEKTPOHA B IJIEKTPOH-TPAHCIIOPTHBIX ILIEMSX
npu (otocuHTe3e. MEXaHU3MbI CONPSIKCHUST OKHCIUTEIBbHO-BOCCTAHOBUTEIILHBIX PEAKIU ¢
TpaHCMeMOpaHHBIM IEPEHOCOM MPOTOHA. MeXaHu3MbI (HOTOMHTHOUPOBAHMUSL.

OcoOeHHOCTH M MeXaHU3Mbl  (DOTOPHEPreTHUECKUX peakuuid OaKTepHoOpoJONCHHA H
3pUTENHFHOTO TUTMEHTA POIOTICHHA.

4.3. doTtoperyaaTopHbie U (POTO 1eCTPYKTUBHBIE MPOILECCHI

OcHOBHBIE THUIMBI (OTOPETYIATOPHBIX PEAKIMA PACTUTENBHBIX M MHUKPOOHBIX OpPraHU3MOB:
dbotomopdorenes, ¢oroTponusM, (GOTOTAKCUC, (HOTOMHAYIUPOBAHHBIM  KapOTHHOTEHE3.
Crextpbl  AeWcTBUS, TNpuUpoAa  (POTOPELENTOPHBIX CHUCTEM, MEXaHHU3Mbl MEPBUYHBIX
dboTopeakiuii.

®duToxpoMm - yHHBepcalbHas (OTOpELEeNTOpHAasi CUCTEMa PErysluu MeTabosin3Ma PacTeHHM.
MornekynsipHble CBOMCTBA M  CHEKTPAJIbHBIE XapaKTEpUCTHUKU ¢uToxpoMa. MexaHU3M
oOpartumoi poTokoHBepcuu ABYX ¢opMm ¢utoxpoma. [loHsTHe 0 HOTOXPOMHBIX MOJEKyIax U
boTOXpOMHOM MexaHu3Me (POTOAKTUBAIIMH (PEPMEHTOB.

doToXMMHYECKHE peakluu B Oenkax, JUnuaax U HykJIenHoBbIX kucnorax. JIHK kak ocHoBHas
BHYTPUKJIETOYHAS] MUILIEHb MIPU JIETAIbHOM U MyTareHHOM JIeMCTBUH yIbTpaduoeTOBOrO CBETA.
doToceHCHOMIN3UPOBAHHBIE U JIBYXKBAHTOBBIE peakuuu rnpu nospexaennn JJHK. Mexanusmsl
dboTonuHamuueckux nporeccos. 3ammuTa JJHK HEKOTOphIMU XUMUYECKUMH COSTMHEHUSIMH.
Oddextsr poTtopenapanuu u ¢dorozamutel. DepMEHTATUBHBIN XapakTep ¥ MOJIEKYJISPHBII
MexaHu3M (oTopeakTuBauuu. Posib GOTOMHIYIIMPOBAHHOTO CHHTE3a OMOJIOTMYECKH aKTUBHBIX
CoeMHEeHUN B mpouecce Qoro3amuTel. MexaHu3M (OTOCHHEPreTHUECKUX peakIuil mpu
KOMOMHHMPOBAHHOM JI€MCTBUM Pa3HBIX JJIMH BOJH YIbTPa(HOIETOBOrO CBETA.

4.4. IJxogoruveckasi ouopusuka

Apanranysi, YCTOHYMBOCTh M HaAE&KHOCTh OWOJNOTHYECKUX CHCTEM DPA3HOTO  YpPOBHSA
OpraHu3aIy: KIETOK, OpraHu3MoB, Tomyasuuid. Pa3zHooOpaswe OTBETHBIX pEaKIUi
UH/IMBUIYYMOB B KIETOYHBIX aHCAMONAX M MOMyJSLIUSAX. OHEpreTudyeckass CTOMMOCTb
(bU3HONIOrMYeCcKUX TMPOLECCOB U €€ M3MEHEHHUSAX B HeOIarompusTHBIX ycioBusax. CTpykTypa
HOMYJSAIMK  Kak oOTpakeHHe e€ (YHKIMOHAIBHOTO COCTOSIHMA. Tumnmsauuss ocobell B
nonysanusx. [IpornozupoBanne JUHAMUKN YACIEHHOCTH MOIYJISLUU.



Knaccudukanmst  BozneiictBuit. Cnabeie  (dhoHOBBIE) BO3acicTBUsA. Kocmuueckue u
MEPUOANYECKHE BO3JICHCTBUS. ECTeCTBEHHBIN paguanroHHblid (OH U yPOBEHH pajioHa B CpeEJie.
[TpoGiiemMa 030HOBOM JBIPEL. DM- H3TYyUeHHUS KOCMUUYECKUX U 36MHBIX HCTOYHUKOB. MarHUTHbIE
nosist ComHIIa, 3BE3/, TaaKTHK U APYTUX 00beKTOB Beenennoit. [{UKITbI COMHEUHOW aKTHBHOCTH,
ux BiusiHue Ha 3emo. CBeT u OuopuTMbl. buonoruueckue yachol.

JeiictBue ontudeckoro uznyudenus. orocunres B Mope. IIpuunHbl TMMUTHPOBaHUS IEPBUYHON
nponykuuu. DotomHrubupoBanue u Qoromectpykuus. Dortoperymsuus pocrta pacTEHUS.
OnTuyeckue CBOMCTBA JIMCTHEB BBICHIMX PACTEHUH U CHEKTPAJIbHBIE METOJbl OLIEHKU
(GYHKIIMOHATIBHOTO COCTOSIHUSL (POTOCUHTETUYECKOTO armapara.

HeiictBue Y ®- nznydenus. MonekynsapHble Mexanu3mbl poronoBpexaenus JHK npu neficteun
Y® wuznydeHuss sKosiormyeckoro pauamnazoHa. Kierounsle cucteMbl penapaunuu JIHK.
doTonoBpexIeHNe H (POTOPEaKTHBALUS MHUKPOOPraHn3MoOB. KoMOWHUpOBaHHOE JEHCTBHE
W3JIy4€HHUS] Pa3HbIX [JUH BOJH Ha KIeTKy. depMeHTaTUBHas peakTuBauus. MojeKkylspHble
MEXaHU3MBI JeUCTBUS (OTOTHA3HI.

OxkucnurenbHblil cTpecc. MoJIeKyIsIpHbIE MEXAHU3Mbl IOBPEKIAIOIIETO JEUCTBUS KUCIOPOAA.
Ilytu CBETOBOM M TEMHOBOM aKTMBALUMU MOJIEKYJSIPHOIO Kuciaopoaa. dDepMeHTaTUBHBIE U
He(epMEHTATUBHbIE peakuuu. Ponb CBOOOJHO-paJMKANBHBIX pEaKIUid U CHUHIJIETHOTO
KHCI0posia. MeTo/Ibl U3yUeHUs! OKUCIUTENbHBIX JECTPYKTUBHBIX MPOLIECCOB B OMOIOIMUECKUX
cuctemax. [Ipupoansie horoceHCHOUTU3aTOPHI POTOAECCTPYKTUBHBIX TporieccoB. [loBpexenus
pacTeHuil mpW IeHCTBUM TepOMIUIOB, 3arps3HHUTENEH aTMoc(epbl, TOKCUYECKHX BEIIECTB,
3a0oneBanusx. darouuTo3 U CBEPXUYBCTBUTEIHHOCTh B CBSI3W C UMMYHHUTETOM >KUBOTHBIX U
pacTUTENbHBIX OpraHu3MoB. CTapeHue pacTeHHil, NpPOAYKTHl Jerpajalud JUIHWJI0B U
MIUTMEHTOB.

MonekynsipHble MEXaHU3MBI AJAlNTAllMd KUBBIX OPraHU3MOB K 3KCTPEMaJbHBIM (paKTopam
BHEIIHEH cpeapl (TemmepaTrypaM, OCBEIIEHUIO, 3aCOJCHUIO, JACWCTBUIO KCEHOOMOTHKOB,
TUIOKCUH U TUIIEPOKCHH).

Onenka cocrtossHMs —cpenbl  obutaHus. [IpenenbHO  JOMyCTHMblEe  KOHUEHTpAlMU U
O6uorectupoBanue. Metogonorus OuorectupoBanus. J(ucraHmonnsle MeTo bl IlpakTueckoe
UCIOJIb30BaHUE OMOTECTUPOBAHUS JUISl OLICHKH KaueCTBa CPEJIbI.

5. Pagnanuonnas omodpusnka
5.1.  DaeKTpOMarHUTHbIE U3JIy4YeHUs U MOJIsl B IPUPO/ie, TEXHUKeE U 'KU3HH YeJI0BeKa
OOmast ¢usnyeckas XapaKTepUCTUKAa HMOHM3UPYIOIIUX M HEHMOHM3HPYIOUMX H3JIy4YCHHH.
N3inydeHnss Kak HMHCTPYMEHT HCCIEJOBAaHUN CTPYKTYpbl M CBOMCTB MOJeKysl. ['amMma- wu
PEHTI€HOBCKHE JIy4d. PEHTIT€HOCTPYKTYpHBIM aHalmu3, JiydeBas  YJIbTPAMUKPOMETpUS,
paiuallMOHHO-XMMHYECKHE  METOAbl.  YIbTpaQHUOJIETOBOE W BHJIUMOE  HM3JIy4YCHHS.
Crnektpockonus B Y® wu Buaumoil oOnactu. JlazepHas CHEKTPOCKONHUS, HCCIEIOBAHUS
AJIEKTPOHHO-BpALIATEIbHBIX CIIEKTPOB, dboTroxumMHuueckue METO/IbI HCCIIEA0BaHUS.
WNudpakpacHoe uznyueHue, uHppakpacHas crnekrpockonus. Pagumowacrors: CBY, YBY, BY,
HY. MuxkpoBosnHOBas cnekrpockonus, crnekrpockonus OIIP, AMP, nuanexrpudeckas
CIIEKTPOCKOIINSL, METObI HIEKTPOIPOBOAHOCTH.
Hcnonb3oBaHne pa3InyHbIX BUJIOB U3JIYYCHUH B MEIUIIMHE, TEXHUKE U CEJIbCKOM XO35HCTBE.
EcrecTBeHHbI panuanoHHbIl poH U ypoBeHb pasoHa B cpere. IIpoOiema 030HOBOM JBIPHI.
OMMU u SMII xocMHYeCKHX U 36MHBIX UCTOUYHHKOB. Maraurtabie oas ConHia, 3BE3]1, ralakTHK
u apyrux o0bekToB Beenennoit. Llyknbr ConHeuHOM aKTUBHOCTH, MX BIUsHUE Ha 3emiro. CBer
u 6uoput™mel. bronoruueckue yacol.
Crienuduixa nepBUYHBIX ((PU3NUIECKUX) MEXAHU3MOB JCHCTBHS PAa3TUYHBIX BUJOB M3IIy4YCHHUN Ha
Mouiekyibl. [lormomenue u pasmed sHeprun. Koneunsiit Ononorudeckuii 3 ekt npu AeCTBUN
MOHU3UPYIOMIUX U HEMOHU3UPYIOIIUX U3TydeHUN Ha OMOJIOrnyeckie 0OBbEKTHl U CUCTEMBI.

5.2. buonaoruyeckoe eiicTBHEe HOHU3NPYIOLIUX H3JIydeHUI



[lepBruyHble M HavajabHBIE OMOJIOIMYECKHE MPOLECCHl MOIVIOMEHHUS HEPTUU HOHM3HPYIOLIUX
U3JIy4deHU. MexaHu3Mbl IOIVIOIICHUSI PEHTICHOBCKUX W TIaMMa-U3JIy4eHUH, HEHUTPOHOB,
3apSOKCHHBIX  YacCTHL. OKCHO3UIMOHHBIE M IOIJIONIEHHBIE JO3bl W3Iy4eHUH. EnuHuims
AKTUBHOCTH PAJAMOHYKJIECOTHAOB. EIMHULBI 703 HOHU3UPYHOUIMX u3lydeHuil. daktop
U3MEHEHHUs J103bl 00Ty4eHUs. 3aBUCUMOCTh OTHOCUTENIbHON OMosoruyeckoi 3¢(peKTUBHOCTH OT
JIMHEHHBIX II0TEPb S3HEPIUU U3ydeHUN. IHIMBUIyaIlbHBIE U CTAllHOHAPHBIE JO3UMETPHI.
[TonaTus «Manbley U «Ooibiiue» 1036l paavanuu. CTOXAaCTHYECKUE U CTaTUCTHYECKUE
3P PEKTHI.

WMuaxTtuBanys MOJIEKY]d B DPE3yJbTaTe MNPSMOTO W HENPAMOIO JCHCTBUS HOHU3HMPYIOIIUX
u3nydenuit. JlozoBeie 3aBucumocTh. llpsimoe pelicTBue pamuanuu Ha (EpMEHTHI, OCNKH,
HYKJIICHHOBBIE ~KHCIIOTBI, JIMIUABI, yrieBoAbl. IlepBuuHble mpouecchl, NpUBOAAIIUE K
WHAKTUBAllMM MAaKpOMOJIEKYJl IIpU IpPsAMOM JCUCTBUM paavanuu. IlepBuUdYHBIE NPOAYKTHI
panuonu3a W JAajbHeWmasg cyapba OO0JNydy€HHBIX MAaKpOMOJIEKYN. PaauodyBCTBUTEIBHOCTD
MouieKyJl. Pannonus Boasl M IMNUA0B. B3anmonencTBre pacCTBOPEHHBIX MOJIEKYJI C IIPOLYyKTaMU
panuonu3a pacteoputenedt. Dddexr [eina. OOpa3oBaHue BO30YXKAEHHBIX MOJIEKYJ, HOHOB U
pamukanoB. KonnuecTBeHHass XapaKTEpUCTUKA HENPSAMOIO JEUCTBUS paJUMallMd B PACTBOpax.
Ponp MoaudukaTopoB B paiuoian3e MOJIEKYII.

Pagnanmonnas O6uodusuka kieTku. KomudecTBEeHHbIE XapaKTEPUCTHKH THOETH OO0IydEHHBIX
KjeTok. PenpoaykTuBHas v uHTepdasHas rubenb KieTok. Amnomnto3. [IpuHuun nomagaHus,
KOHUEMNIMS MUILIEHU. DBOJIOLHUS ITUX NOHIATUNA. CTOXaCTUUECKHE MOJIEIH.

OCHOBBI MMKPOJO3UMETPUH HOHU3UPYIOIIUX H3nydeHuil. IlepBuuHble (QU3MKO-XMMHYECKHUE
pouecchl B O0Jy4EHHOM KiEeTKe. AHaJIW3 MEXaHU3MOB JIyYEBOTO IOpaKE€HUsS KJIETOK. Poib
MOJIEKYJISIpHBIX MexaHuzMoB penapaiuu JHK u penapannoHHbIX (QepMEHTOB B Jy4eBOM
nopaxeHUM KieTkd. Ponb mnoBpexaeHuss OuOJOrMyeckux MeMOpaH B paJMallMOHHBIX
HapyIIEHNUAX KJIEeTKA. OKHCIUTENBHBIE MPOLECCH B JUNUAAX U AaHTUOKHCIUTENIBHBIE CUCTEMBI,
Y4acCTBYIOUIHME B IEPBUYHBIX OMOPU3NYECKUX U MOCIEAYIOUINX JTYyUEBBIX PEAKIIHSIX.
BoccraHOBUTENBHBIE TIPOLECCHI IIPU JTyYE€BOM MTOPAKEHUU KIIETKU.

Monudukarys J1y4eBoro NopaxeHus KJIETKU.

Pagnanmonnas Onodusmka CIOXHBIX cucTeM. BpemeHnHble W 71030Bble 3((EeKThl paaualyi.
CpaBHuTENbHAS PaIMOYyBCTBUTEIBHOCTh OMOJIOTMUECKUX O0BEKTOB U cucTeM. [leiicTBre ManbIix
7103 U XpOHUYECKOro oomydeHus. OTranéHHble NOCIECTBHS MaIbIX 7103 paJlalii Ha OpraHu3M.
OcoOeHHOCTH AEMCTBHS BHEIIHETO M MHKOPIOPUPOBAHHOTO, OOIIEro M JIOKAIbHOIO, OCTPOrO U
XPOHMYECKOI0, OJHOKPAaTHOTO M MHOTOKPAaTHOTO OOJy4YEeHHs OpPraHHW3MOB DPAa3HBIMH THUIIAMH
paguanuu.

Oranbl  OTBETHBIX peakUuil Ha ocTpoe oOiydeHue: ¢u3ndeckui, Ouoduznueckuii u
oOmiebnonornueckuif. CHHAPOMBI OCTPOrO JIy4€BOTO TOPAKEHUS: KOCTHO- MO3TOBOIA,
KUIIeYHBbIH M 1epeOpaibHbiil. KpuTnueckue opranbl M cucTeMbl. KpuTuueckue mporeccsl
ay4yeBoro mnopaxeHus. JlydeBoil Tokcuueckuid >3gdexrt. Ponap OGumodusmueckux uccieaoBaHuin
CJIIO)KHBIX CHCTEM B aHAJIM3€ MEPBUYHBIX M IOCIEAYIOIIMX Jy4eBBIX IpoleccoB. [IpoGiema
pucka. ®aktopsl, MoOAUGUUUPYIOUIME JIy4e€BOE IOpPaKEHUE:  PATUONPOTEKTOPHl U
paTuoCceHCHOMIN3aTOPhl, X XUMHUYECKas MpUpoAa U OMOJOTHYecKoe AeHCTBUE. DHIOTCHHBIN
dboH pagnopesucteHTHOCTH. JIyueBble peakiuu u cTpecc. Kucmopoausrii apdekt u MexaHu3Mbl
€ro MpOsIBICHUS.

Oco0OeHHOCTH XMMMYECKOM 3allluThl OpraHu3Ma OT JEMCTBHS MajblX 03 U XPOHUYECKOTO
00Ty4YeHHs.
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