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1. Beeoenue

Kannunarckuit  sk3amen mno gucuuruinde «buodusuka»  sBasercs  dopmoit
MPOMEXKYTOYHOM aTTeCTalldd acHUpaHTOB, oOywaromuxcsa mo HampasieHuto 06.06.01
buonornyeckue Hayku, HarpaBJIEHHOCTh TOATOTOBKH brodusnka.

B Xxome »Kk3aMeHa OLIEHHMBAETCsS CTENEHb OBJIAJEHUS acClUpaHTaMHU CIENYIOLIUX
KOMIIETCHIIUH

1.1 YHuBepcajJibHbIe KOMIIETEHIIMH:
»  CIOCOOHOCTH MPOEKTHPOBATH M OCYIIECTBIISATH KOMIUIEKCHBIE HCCIICAOBAHHS, B TOM
yyclie  MEXAMCUMIUIMHApPHBIE, Ha OCHOBE  IEJOCTHOIO  CHUCTEMHOTO  HAaYy4YHOTO
MHPOBO33PEHHS C UCIIOIB30BaHUEM 3HAHUM B obnactu uctopuu u ¢punocoduu Hayku (YK-
2);
» TOTOBHOCTH  YYacTBOBaTb B  pabOTe  pOCCHUMCKHX H  MEXIyHapOIHBIX
UCCIIEIOBATEIbCKUX KOJIJIEKTUBOB [0 PELIEHUI0 HAYYHBIX M Hay4yHO-0Opa3oBaTEIbHBIX
3agau (YK-3).

1.2 OdmenpodeccnoHaIbHbIe KOMIIETCHIMHU:
»  CIIOCOOHOCTH ~ CaMOCTOSITENIBHO  OCYIIECTBIISTh  HAyYHO-MCCIIEOBATEIHCKYIO
NESATENbHOCTh B COOTBETCTBYIOIIEH MpOoQecCHOHaIbHOM 00JaCTH C HCIOJIb30BAaHHEM
COBPEMEHHBIX  METOJOB  HCCIEJOBaHHS U  WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
texnonoruit (OI1K-1);
»  TOTOBHOCTh K TPETMOJaBaTENBCKON MEATETLHOCTH 1O OCHOBHBIM 00pa30BaTEIbHBIM
nporpammam Beiciero oopasosanus (OITK-3).

1.3 IlpodeccnonanbHbIe KOMIETEHIMH:
»  CIOCOOHOCTH cOoOMpaTh ¥ aHAJTM3UPOBATh MHUPOBBIE HAyYHBIE 3HAHUSA O
(yHlaMEHTaJIbHBIX OCHOBAX COBPEMEHHOW OHOJIOTMM U (POPMYJIHMPOBATh HANpPaBICHUS
caMmocTosITebHbIX ucciaenoBanuii (IK-1);
»  BIIaJICHHUE OCHOBAaMH COBPEMEHHBIX METOJIOB KCTIIepuMeHTabHOoI Onosnorun (ITK-2);
»  CIOCOOHOCTH 0000MIATh W aHAIM3UPOBATH MOJTYYCHHBIC PE3YNIbTaThl U MPEACTABIIATH
UX B BHJIE HaydHbIX myOmmkarmii (ITK-3).

Hacrosimas mnporpamma pa3paboTaHa Ha OCHOBE MpPOTPaMMBbl, YTBEP)KICHHOMN
MunuctepcTBoM 00pa3oBanus U Hayku Poccuiickoit @enepanuu (ITpukaz MuHoOpHayku
P® o1 08.10.2007 Ne 274 «OO0 yTBepKAEHUH POTpaMM KaHIUAATCKUX SK3aMEHOBY).

[Tporpamma Gazupyercsi Ha OCHOBOIOJATAIONINX pa3/ierax OMOIOrHYecKon (HU3HKH,
BKJIIOYAsi TEOPETHUYECKHE MPOOJIeMbl OMOJOTUYECKUX U (PU3MYECKUX 3aKOHOMEPHOCTEH B
KUBBIX CHCTEMaX, TEPMOJWHAMUKY U KHHETHKY OHOJOTMYECKHUX IMPOILIECCOB, METOIbI
UCCIICZIOBAaHUSI TPOCTPAHCTBEHHOW OpraHu3aluy OHOIOIMMEPOB, TEOPETHUECKYIO U
AKCMEPUMEHTAIbHYI0 OHO(GU3NKY KIETOYHBIX M MeMOpaHHBIX IMpoleccoB, (oTo- U
pagualoOHHYI0 OUOJIOTHIO.

Kannunarckuii sx3amMeH 1o Onopu3nuKe MPOBOJAUTCS B YCTHOW (popMe MO BOIPOCAM
nporpaMMbl, Ha JK3aMEHE mpejiaraercs Tpu Bompoca (6e3 OwmneroB). [locie ycTHOTO
OTBETa MOTYT 3a/IaHbl JIONOJHUTEJIbHbIE M YTOYHSIOLIUME BOIPOCHI, HE BBIXOASIINE 3a
IpeJelibl MPOrpaMMbl KaHIUAATCKOTO IK3aMeHa.
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2. IIpozpamma kanouoamckozo IK3amena

1. Teopernueckas Ouodusuka

[Ipenmer w 3amaun Ouodusuku. buonorumueckue M QuU3NMYecKHe NPOLECCHl U
3aKOHOMEPHOCTH B JKMBBIX cucTeMaX. Meroponoruueckue Bonpockl Ouodusuku. Mcropus
pa3BUTHS OTEYeCTBEHHOW Omodm3uku. 3agaun OHMOMU3MKM B MPAKTHKE HAPOIHOTO
XO03s1CTBA.

1.1. Kunetrka 6M0JIOTHYECKUX MTPOLIECCOB.

OcHOBHBIE OCOOEHHOCTH KWHETHKH OMOJIOTMYECKHX MpoleccoB. OnucaHne TUHAMHUKA
OMOJIOTMYECKUX IPOLECCOB Ha SI3bIKE XMMMUYECKOM KMHETUKHU. MaTeMaTH4ecKHe MOJIENH.
3amaun MaTeMaTHYECKOTO MOJENMPOBaHUs B Ouosornu. OOIMe TPUHLIUIBI TOCTPOCHUS
MaTeMaTU4YeCKUX Mojenell Ouonoruueckux cucreM. [loHATHE aJeKBaTHOCTH MOJENIH
peanbHOMY OO0BeKTy. /[MHamMuyeckue Mojenu OMONOTMYecKUX IMpolieccoB. JIMHelHble U
HeJIMHEIHBIE TpoIiecchl. MeToabl Ka4eCTBEHHOM Teopun auddepeHInanbHbIX YpaBHEHUH B
aHanM3e JUHAMHYECKUX CBOWCTB Ouonoruueckux mnpoieccoB. Ilonstue o ¢a3oBoi
IUIOCKOCTH W (ha30BOM MOPTpETe CHUCTeMbl. BpemMeHHass uepapxusi ¥ MPUHIMIT «Y3KOTO
MecTa» B OMOJIOTMYECKUX CHCTEMax. YTpaBISIOIIKE MapamMeTpsl. beICTpble U MeyieHHbIe
NEPEMEHHBIE.

CriocoObI MaTeMaTH4ECKOTO OMMCAHMS MPOCTPAHCTBEHHO HEOIHOPOIHBIX CHCTEM.

CranMoHapHble COCTOSIHUSI OMOJOTMYECKUX CUCTeM. MHOXECTBEHHOCTh CTal[MOHAPHBIX
COCTOSIHMM. Y CTOMYMBOCTb CTAllMOHAPHBIX COCTOSHUM.

Mopnenu tpurrepHoro tuna. IIpumepsl. CunoBoe ¥ napaMeTpu4ecKOe NMEPEKIOYEHHE
Tpurrepa. l'ucrepesucHsie  siBaeHus. KoneOarenbHble mpouecchl B OHMOJIOTHH.
ABToxonebarenbHble pexxuMbl. [IpenenbHble IUKIBI U X YCTOHYUBOCTS. [IprMepsi.

IIpencraBneHuss 0 NPOCTPAHCTBEHHO HEOJHOPOAHBIX CTALIMOHAPHBIX COCTOSHUSAX
(IMCCUTIATUBHBIX CTPYKTYpax) U YCIOBHIX UX 00pa3oBaHUS.

Kuneruka ¢gepmenTaTuBHBIX TIporieccoB. OCOOEHHOCTH MEXaHU3MOB (DepMEHTATUBHBIX
peaxiwii. [Touatue o ¢pusnke pepMEeHTaTUBHOTO KaTaIu3a.

Kunernka  mpoctedmmx  (QepMEHTATHBHBIX  peakluil.  YCIOBHS  pea3alud
CTallMOHAPHOCTU. YpaBHeHUEe Muxasnuca-MenTeH. Bnusnue mMonnpukaTtopoB Ha KUHETUKY
dbepmeHTaTUBHBIX peakiuil. [Ipumenenue Merona rpadoB sl UCCIIEOBAHUS CTAIMOHAPHOM
KAHETUKH (DEPMEHTATUBHBIX peakiumil. OOmme NpUHIMIBL aHamu3a OoJiee  CIIOMKHBIX
(hepMEeHTATUBHBIX PEaKIIUH.

BnusHue Temmeparypsl Ha CKOPOCTh peakiuii B OHOJIOTHYECKUX CHCTEMaXx.
B3aumocBs3b KMHETUYECKUX u TEPMOANHAMUYECKUX apameTpoB. Ponp
KOH(OPMALIMOHHBIX CBOMCTB OMOIOJIMMEPOB.

1.2. TepmonmHaMuka OMOJIOTMYECKUX TTPOIECCOB.

Knaccudpukamuss tepMoguHaMuueckux cucteM. llepBelif W BTOpPOMl  3aKOHBI
TEPMOJAMHAMUKHN B OHOJIOTHH. TeII0EMKOCTh U C)KUMAeMOCTh OENKOBBIX 100y, Pacuersr
sHepreTudeckux 3(PQeKToB peakinuii B OMOJIOTMUECKHX CHUCTeMaX. XapaKTEepUCTUYECKUE
GYHKIMM ¥ UX UCTIOJIB30BaHUE B aHATU3€ OUOJIOTUYECKHUX MPOIECCOB.



4

M3MmeHeHne  SHTponMM B OTKpHITBIX  cuctemax. [loctynmar  Ilpuroxuna.
TepMoarHaMUYECKUE YCIIOBUS OCYILECTBICHUS CTALIMOHAPHOIO COCTOSHUA. CBA3b MEXKIY
BEJIMYMHAMH XHMMYECKOTO CPOJACTBA M CKOPOCTSAMH peakuuid. TepMOAMHAMHUYECKOE
COIPSDKEHUE peaklui U TerioBble 3(()EKThl B OMOJIOTNYECKUX CUCTEMAX.

[Tonatne 0OOOIIEHHBIX CHJI U NOTOKOB. JIMHEIHHBIE COOTHOIIEHUS U COOTHOIIEHUS
B3auMHOCcTH OH3arepa. TepMmonnHaMuKa TpPaHCHIOPTHBIX MporeccoB. CTalroHapHOE
COCTOSIHUE U YCJIOBHSI MUHMMYMa CKOPOCTH ITpUpOCTa 3HTponuu. Teopema [Ipuroxuna.

[Ipumenenne nWHEHHOW TepMOAMHAMUKM B Ouosiornu. TepMoanMHamMHUECKHe
XapaKTEePUCTUKN MOJIEKYJISIPHO-PHEPTETUUYECKUX MpOoIeccoB B Omocucremax. HenmuueitHas
TEPMOJIMHAMUKA.

OOme KpuTepuy YCTOWIMBOCTH CTAlIMOHAPHBIX COCTOSIHUN U Mepexo/ia K HUM BOJIH3U
Y BJIaJI OT PAaBHOBECHSI.

CBs13b SHTpONUU ¥ HHPOPMALIUU B OMOJIOTUYECKUX CHCTEMAX.

2. MonexynsgpHas ouodusnka

2.1. [IpocTpancTBeHHast OpraHu3aius OuONoIMMEPOB.

Makpomosekyna Kak OCHOBa oOpraHmsauuu OuocTpyktyp. IlpocTpaHcTBeHHas
KoH(purypamus onononumepoB. CTaTUCTHUECKUIN XapakTep KOHPpOpMAi OHOTIOIUMEPOB.

VcinoBust  cTaOMIIBHOCTH  KOHQUIypauuu MakpomoJiekyl. Da3oBble  Mepexojbl.
[lepexoasr rmoOyna- kryook. KooneparuBHbie cBOCTBa MaKpOMOJIEKYI. THIIBI 00BEMHBIX
B3aUMOJICHCTBUI B OEJIKOBBIX MakKpoMoJieKysax. Bonoponanele cBsizu: cuwibl Ban-nep-
Baanbca; snexkTpocTaTMuecKue B3aMMOACWCTBUSA; IMOBOPOTHAs HW30MEpUS U BHEPrus
BHYTPEHHETO BpaieHus. PacueT obmieit koHpopmanuu s3Heprun OUOMOIUMEPOB.

@akTOopbl CTAOWIN3ALNN MAKPOMOJIEKYJI, HAZIMOJIEKYIISIPHBIX CTPYKTYpP U OoMeMOpaH.

B3anmopeiicTBue MakpomoseKkyin ¢ pactBoputeneM. CocTostHEE BOJIBI U THAPOPOOHBIE
B3aUMOJICHCTBUS B OMOCTpyKTypax. [lepexoap! cinpaib-KiyOoK.

Oco0OeHHOCTH NPOCTPAHCTBEHHOM OpraHu3alud OENKOB M HYKJIEMHOBBIX KHCIOT.
Mognenn ¢uOpMIIApHBIX U TIO0YIApHBIX OenkoB. KonmmdecTBeHHast CTpYKTypHash TEOPHs
Oenka.

2.2. luHaMHU4YeCKHe CBOMCTBA II100YISPHBIX OCITKOB.

CTpykTypHBIE W JHEpreTHYecKue (akTOphl, ONPEACTSAIONINEe ITUHAMHYECKYIO
MOJIBJKHOCTH O0€NKOB. [ MnepnoBepXHOCTH YpOBHEH KOH(DOPMAIIMOHHON SHEPTUU.

JuHamuueckas CTPYKTYypa OJIUTOIENTUIOB u TJI00 YIS PHBIX O€JIKOB;
KOH(pOpMaIMOHHAs MOABIKHOCTb. MeToabl u3ydeHHs] KOH()OPMAIIMOHHOMN TMOABHKHOCTH:
U30TOIHBINA 0OOMEH, JIIOMUHECHIEHTHbIE MeTo1bl, DIIP, ramma- pe3oHaHCHas! CIEKTPOCKOIHUS,
SIMP BBICOKOTO paspeleHus, HUMNyJIbCHbIe MeToAbl AMP, meToasl MONEKyJIIpHOU
JUHAMUKHA. ABTO- U KPOCCKOPPENSLMOHHBIE (PYHKIUU TOPCUOHHBIX YIJIOB U MEXKATOMHBIX
paccrosinuii. KapTsl ypoBHE#H CBOOOIHOM SHEPTUM MTETTHIOB.

PesynbraTel  uccienoBaHus — KOH()OPMAlMOHHONM  MOABMXKHOCTH.  OrpaHuveHHas
mubdy3ua. Tunbl nBukeHuss B Oenkax. Mepapxus amIuidTyal M BpeMEH pellakcaluu
KOH(OPMALIMOHHBIX JIBUKEHUH. CBsI3b XapakTEPUCTUK KOH(GOPMAIMOHHOW MOJBUKHOCTU
0enKoB ¢ UX (YHKIIMOHAILHBIMU CBOWCTBaMH. JIMHAMHKA 3JIEKTPOHHO-KOH(GOPMAIIMOHHBIX
nepexoqioB. Ponb Boabl B auHamuike OenkoB. Ponb kKoH(pOpManMOHHOW TOABUKHOCTH B
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(dopmupoBaHUM (PEPMEHTOB U TPAHCIIOPTHBIX OEIIKOB.

2.3. DIeKTpOHHbIE CBOMCTBA OUOMOJIMMEPOB.

DNEKTPOHHBIE YPOBHU B OHoIoMMepax. OCHOBBIHE THUIIBI MOJIEKYJISIPHBIX OpOUTaseil u
AJIEKTPOHHBIX COCTOSIHUM, JI-3JIEKTPOHBI, SJHEpIUs Aenokanuzanuu. Cxema f0610HCKOTO U1
cloXHbIX MoJekysl. Ilpunnmun ®panka - KoHmoHa u  3akoHBl  (pIyopecLeHIHH.
JIromuHEecHeHITST OMOJIOTUYECKH BaXXHBIX MOJIEKYJI. MeXaHU3Mbl MUTpPAlUN SHEPTHH:
PE30HAHCHBIM MEXaHU3M, CHHIJIET-CUHIVIETHBIH M TPUIUIET-TPUIUIETHBIM IEPEHOCHI,
MUrpanus 3KcuToHa. [Ipupona runmepXxpoMHOro U TUnoxXpoMHoro 3¢dexros. OnTuueckas
IUIOTHOCTb.

Bo30OyxneHnHble cocTostHUS M TpaHchopMalus SHeprud B OuocTpykTypax. Ileperoc
JJIEKTpOHA B OHOCTpYKTypax. Pasznuunbie (u3MYecKue MOJENH NepeHoca HIEKTPOHA.
TynuenbHbIN 3¢ dexT. TyHHENTUpOBaHHE C YYaCTHEM BUPTYaJIbHBIX YPOBHEH. DIEKTPOHHO-
KOH(OpPMAaIIMOHHBIE B3aUMOICUCTBHS U PEIAKCAIMOHHBIE IPOLIECCHl B OMOCTPYKTYpaX.

CoBpeMeHHBIE TPEACTABIEHUS O MeXaHHW3Max (EepMEHTAaTHBHOTO  KaTalu3a.
DNEeKTPOHHO-KOH(POPMALIMOHHBIE B3aUMOJCHCTBUSL B (PEpMEHT-CyOCTpPaTHOM KOMILIEKCE.
O0pa3zoBaHre MHOTOIIEHTPOBOM aKTUBHON KOH(UTYpaIuu.

3. buodusnka kaeTouHbIX TporeccoB. brodu3nka MeMOpaHHBIX MPOIECCOB.

3.1. CtpykTypa v GyHKIIMOHUPOBAHUE OUOTOTUYECKIX MEMOpaH.

MemOpaHa Kak YHUBEpPCAIbHBIH KOMIIOHEHT OHMOJIOTUYECKUX CHUCTEM. Pa3Butue
NpEJICTaBJICHUI O CTPYKTYpHOM oOpraHu3auuu MemOpaH. XapakTepHCTHKa MEMOpPaHHBIX
OenkoB. XapakTepUCTUKa MEMOpaHHBIX JUMUIOB. JIMHAMUKA CTPYKTYpPHBIX 3JIEMEHTOB
MeMOpanbl. benok -nmunmaHble B3auMojeWcTBUA. Boxa Kak  COCTaBHOW  AJIEMEHT
onoMeMOpaH.

MonensHbie MeMOpaHHbIe CUCTeMBbl. MOHOCION Ha rpaHuile pasnena ¢a3. bucnolinbe
MeMOpaHsbl. [IpoTeoaTunocomsi.

OU3NKO-XUMHUYECKHE MEeXaHM3Mbl cTabunmzanuu MemMOpaH. OcoOGeHHOcTH (ha30BbIX
MEepPexXo/IoB B MEMOpaHHBIX CHCTeMax. BpamarenbHas U TpacislMOHHAs TOIBUKHOCTD
dochomunuaos, daumn-daon mepexoapl. [lonBMXKHOCTP MeMOpaHHBIX OenkoB. BiusHue
BHEUIHUX (IKOJIOTMYECKHX) (PaKTOPOB Ha CTPYKTYPHO-(YHKUHMOHAJIbHbIE XapAaKTEPUCTHUKU
onoMeMOpaH.

[ToBepXHOCTHBIN 3aps]l MEMOPAHHBIX CUCTEM; IPOUCXOKACHHUE DJIEKTPOKUHETUUECKOTO
noTeHuuana. fIBieHue mnojspu3auuu B MeMmOpaHax. Jlucmnepcusi 3J€KTpONpOBOIHOCTH,
€MKOCTHU, JUAJIEKTPUUECKOW MPOHUIIAEMOCTH. 3aBUCUMOCTb JUAJIEKTPUUECKUX MOTEPHh OT
yacToTbl. OCOOEHHOCTH CTPYKTYpPbl JKHUBBIX KIETOK M TKaHEH, Jexallhe B OCHOBE HX
AJIEKTPUUECKUX CBOMCTB.

CBoOoIHBIE paguKanbl MPU LEMHBIX PEAKIUsIX OKUCICHUS JIMMHIOB B MeMOpaHaxX H
JIPYTUX KJIETOYHBIX CTpyKTypax. OOpa3oBaHue CBOOOAHBIX PAJAUKAIOB B TKaHSAX B HOPME U
IpH TATOJIOTUYECKUX TMporeccax. Ponb akTUBHBIX GopM Kuciaopoaa. AHTHOKCHIAHTHI,
MEXaHU3M HUX OMOJOTrHYecKoro AecTBUA. EcTecTBeHHbIE aHTHOKCHUJIAHTHI TKAaHEH U UX
Ounosoruyeckast pob.

3.2. buoduzmka mnporeccoB TpaHCHOpPTa BEMIECTB Uepe3 OHoMeMOpaHbl H
OMOAJIEKTPOTECHES.
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[TaccuBHBIN M aKTUBHBII TPAHCIIOPT BEIIECTB Yepe3 OMOMEMOpaHHbI.

Tpancnopr HeanexTposnToB. IIpoHMmaemocts MeMOpaH st Boxel. [Ipocras
muddysus. Orpanndennas guddysust. CBsi3b MPOHUIIAEMOCTH MEMOpPaH C paCTBOPUMOCTHIO
IPOHUKAIOIIUX BewecTB B Jyunuaax. OOnerueHHas auddysus. Tpancnopr CaxapoB u
aMHHOKHUCJIOT Yepe3 MeMOpaHbl C y4acTUEM NepeHocuuKoB. [TnHonuTO3.

TpaHcHIOPT 3JIEKTPOJIUTOB. DIIEKTPOXMMHUYECKHI MoTeHIHal. VIoHHOe paBHOBecue Ha
rpaHunie MeMmOpana-pactBop. IIpopwin noreHnuana ¥ KOHLEHTPALMKM MOHOB B JABOWHOM
anekTpudeckoM cioe. PaBHoBecue JloHHaHa. IlacCuMBHBIM TpaHCHOPT; IBWXKYIIUE CHIIBI
nepeHoca HMOHOB. Onektpoauddys3nonHoe ypaBHeHue Hepucra-Ilnanka. YpaBHeHus
IIOCTOSIHHOTO TOJIs JUIsl MOTEHIMAIa 1 MOHHOTO ToKa. [IpoHnniaeMocts U MpOBOJAMMOCTb.
CooTHOIIeHNE OJTHOCTOPOHHUX MOTOKOB (COOTHOIIEHUE Y CCUHTA).

[ToTeHupan mOKOs, €ro MNPOUCXOXKJICHHE. AKTUBHBIA TPAaHCHOPT. ODJIEKTPOrEHHBIN
TpaHcnopT UOHOB. Yuactue AT®a3 B akTUBHOM TPaHCHOPTE MOHOB 4epe3 OMOJIOTHYECKUe
mMeMOpaHbl. loHHBIE KaHaIbI; TEOPHS OJHOPSAHOTO TpaHcnopTa. MloHO(OpHI: mepeHoCcunKu
U KaHajooOpa3yromue areHThl. IoHHas CeIeKTUBHOCTh MEMOpPaH (TepMOJIMHAMUYECKUN U
KAHETHYECKUH TMOoaXoAbl). Mojens mnapamienbHO (QYHKIMOHMPYIOIIUX MAaCCHUBHBIX U
AKTUBHBIX ITyTEH IIEPEHOCA NOHOB.

[Torenuman npeiictBus. Pons moHoB Na m K B renepamuu moTeHIMana ACHCTBUS B
HEPBHBIX M MBILIEYHBIX BOJIOKHAX; poJib HOHOB Ca u C1 B reHepanuu noreHuuana qeicTBus
y IpyTUX OObEKTOB.

Kunetruka n3mMeHeHMI MOTOKOB MOHOB IMpPH BO30YXIEHHUU. MeXaHU3Mbl aKTUBALUUA U
VMHAKTHUBALIMH KaHAJIOB.

OnucaHve HOHHBIX TOKOB B MoJenu XOJ/KKMHA-Xakciau. BOpOTHbIE TOKH.
Marematudeckass ~MOZENb  HEIUMHEHHBIX  IMPOLECCOB  MEMOpPaHHOTO  TPAaHCIIOPTA.
OnyTyakuy HapsDKEHUS. M MPOBOAMMOCTH B MOJIETBHBIX U OMOJIOTMYECKUX MEMOpaHax.

Pacnipoctpanenue Bo3OyxkaeHusi. KaOenbHble CBOMCTBa  HEPBHBIX  BOJIOKOH.
[IpoBenenue mMIysnbca 10 HEMHUEIMHOBBIM M MHUEJIMHOBBIM BOJIOKHaM. Martemarnueckue
MOJIEJIH MPOLECCa PACIPOCTPAHEHU HEPBHOIO UMITYJIbCcAa. PUZUKO-XUMUYECKHUE MTPOLECCHI
B HEPBHBIX BOJIOKHAX MpPH MPOBEACHUM PAJOB UMIYJIbCOB (PUTMHUYECKOE BO30YKICHUE).
DHeproodecreyeHne MpoIEecCOB PACIPOCTPAHSHHS BO30OYKICHHUS.

OcHOBHbBIE TOHATHS TEOPUHU BO30YIUMBIX CPE/I.

3.3. MonekysipHble MEXaHU3MBbI IPOLIECCOB SHEPTETUUECKOTO COMPSIHKEHUS.

CBs13p TpaHCIIOPTa HMOHOB M IIpoliecca IEpeHOca AUIEKTPOHA B XJIOPOIUIACTAX M
MUTOXOHApUsX. JloKanu3anusi 3JeKTPOHTPAHCHOPTHBIX IeNe B MeMOpaHe; CTPYKTYpHbIE
acrmeKkThl (PYHKIMOHMPOBAHMS CBS3aHHBIX C MEMOpaHOW NEPEeHOCYHKOB; AaCCUMETpUs
MeMOpaHBI.

OCHOBHBIE NOJOXKEHUS TEOpUU MuTUEna; dJIEKTPOXUMUYECKHM TI'PAJTUEHT IPOTOHOB;
HHEPIU3MPOBAHHOE COCTOSIHUE MeMOpaH; poib BeKTopHOi 1-I'-AT®da3pl. Conpsratomue
KOMIUIEKChI, MX JOKaJu3aluss B MeMOpaHe; (YHKIMM OTAEIBHBIX CYOBEIUHHILI,
KOH(OpMAaLIMOHHBIE IEPECTPONKH B Ipoliecce 0Opa30BaHMs MaKpOIpra.

[IporeonunocomMsl Kak MOZENb Uil HW3Y4YEHHMs] MEXaHM3Ma HSHEPreTU4YeCcKOro
conpspkeHusl. bakTepuopoIONCUH KaKk MOJEKYISPHBIM (HOTODIEKTPUUECKUN TEeHEepaTop.
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®u3nuecKue acreKThl U MOJEIN YHEPreTUYECKOTO COMPSKEHHUS.

3.4. buodusrka COKpaTUTEIBHBIX CUCTEM.

OCHOBHBIE THUIIBI COKPATUTENIBHBIX U MOABUKHBIX CUCTEM. MOJIEKYISIpPHbIE MEXaHU3MBI
MOJIB)KHOCTH OEJIKOBBIX KOMIIOHEHTOB COKPATUTEIBHOTO ammapara bl [IpuHIums
npeoOpa3oBaHUsl SHEPIUM B MEXAHOXMMHYECKMX CHCTemaX. TepMoAHMHaMHUYEcKHe,
SHEPreTUYECKUE U MOITHOCTHBIE XapaKTEPUCTUKU COKPATUTEIBHBIX CUCTEM.

O yHKIMOHUPOBAHUE IOIMEPEYHOINOIOCATON MBIIIIBI TO3BOHOYHBIX. Moaenu Xakciu,
JemepeBckoro, Xuia.

MonekynsipHble MEXaHU3Mbl HEMBIIIEUHON OABUKHOCTH.

3.5. buodusuka peneniuu.

I'opmonaneHas penenuusa. OOIIMe 3aKOHOMEPHOCTH B3aUMOCHCTBHUSA JIMTAHJIOB B
peuenTtopamMu; pPaBHOBECHOE CBSI3bIBAHHE TOPMOHOB. PONb CTPYKTYphlI IJIa3MaTHYECKOM
MeMOpaHbl B IpOILECCe Mepeayu FOPMOHAIBHOTO cUrHana. PenenTop - onocpeqoBaHHbBIN
BHYTPHUKJICTOUHBIM TpaHcnopT. [IpeacTaBieHrs O LUTOIIIa3MEHHO-SEPHOM TPAHCIIOPTE.
Mertoasl nccneqoBaHns TOPMOHAJIBHBIX PELIENITOPOB.

Cencopnas penenuus. [IpoGiema conpspkeHHS MEXAy HMEpBUYHBIM B3aMMOAECHCTBUEM
BHEUIHETO CTUMYJa C PELENTOPHBIM CYOCTpaToM M TIE€HEpalueld peLenTOpHOIo
(renepatopHoro) mnoteHnuana. OOmMe TMPENCTaBICHUS O CTPYKType U (PyHKUIUH
pEeLEnTOPHBIX KIETOK. MeCTO pelenTOPHBIX ITPOLIECCOB B PA0OTE CEHCOPHBIX CUCTEM.

®oropeuenuus. CTpoeHHE 3pUTEIBHOM KIETKUH. MonekynspHas OpraHu3anus
dotopenenTopHoli MeMOpaHbl; TUHAMUKA MOJIEKYJIbI 3pUTEIBHOTO MUTMEHTa B MEMOpaHe.
3puTeNnbHBIE THUTMEHTHI: KIacCH(PUKAIUs, CTPOCHHUE, CIEKTpalIbHbIE XapaKTEPUCTHKU;
doToxuMHUECKHe MpeBpalleHUs] pojoncuHa. PaHHMEe W MO3MHUE pPELENTOPHbIE
noTeHIManbl. MeXaHu3Mbl FT€HEpaLUy IT03JHETO PELENTOPHOIO OTEHIMAIIA.

Mexanopeuenusa.  PenentopHsle  OKOHYAaHMS ~ KOXH,  IIPOIPUOPELEHTOPHI.
MexaHopenenTopsl OpraHoB 4yBCTB: OpraHbl OOKOBOW JIMHUM, BECTUOYJSPHBIN ammapar,
KOPTUEB OpraH BHYTpeHHero yxa. OOmume mnpezacraBieHuss o paboTe opraHa ciyxa.
CoBpeMeHHbIE MPEJCTABICHUS O MEXaHHW3Max MEXaHOpELENIHUH; TEeHEepaTOPHBIM
NOTEHIMA. DIEKTPOPELECTIIUS.

Xemopenenuusa. O6ousHuE. Bocnpusarue 3anaxoB: IOPOry, KiIacCH(pHUKAIIHS 3aaxoB.

Bkyc. BxkycoBble kauecTBa. CTpoeHHE BKYCOBBIX KIETOK. MpoOieMa BKYCOBBIX
pEeLEeNnTOPHBIX OEITKOB.

Penenmuiuss meauatopoB u ropmoHoB. [IpoGiema kieTouHoro y3HaBaHHUs. MexaHU3MBI
B3aUMO/JICVCTBHS KJIIETOUHBIX TOBEPXHOCTEM.

4. Buodusuka hoToONOJIOrHYeCKUX MPoreccoB

4.1. MexaHu3Mbl TpaHCPOpPMAIIMA DSHEPTUM B TEPBUYHBIX (POTOOMOIOTUIECKIX
npoleccax.

B3aumoselicTBUe KBaHTOB ¢ MOJIEKYJIaMU. DBOJIIOLIMS BOJIHOBOI'O MAKETa U PE3YJIbTATHI
(demnroceKkyHIHON cnekTpockonuu. IlepBuunble (OTOXMMUYECKHE PEaKIUH.

OcHoBHBIE cTaguu (OTOOMOIOrNYECKOro npouecca. Mexanu3mbl (pOTOOMOTOTHIECKUX
U Gporoxummudeckux craguii. Kunernka ¢poTodHonornyeckinx mporeccos.

[IpoGnembl  pasfeneHuss 3apsAoB M MEpeHoca  JIEKTpOHa B IEPBUYHOM
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dbotobuonornyeckom mnpoiecce. Poiab 351eKTpoHHO-KOH(OPMAIIMOHHBIX B3aUMOIEHCTBU.

4.2. buodusuka hoTocuHTE3A.

CrpykrypHast opraHuzanusi u (QYHKIMOHHPOBAaHUE (POTOCHHTETHUECKUX MEMOpaH.
@oTOCHHTETHYECKAsl €quHULA. J[Ba THIA MUTMEHTHBIX CUCTEM W JIBE CBETOBBIC PEAKLIMH.
Opranuzanus U GyHKIHOHUPOBaHUE (HOTOPEAKIUOHHBIX HEHTPOB. [IpoOaemMbl MepBUYHOTO
aKTa dorocunTesa. DIeKTPOHHO-KOH(POPMALIMOHHBIE B3aUMOJICHCTBHUS.
DoTOUH(POPMAITMOHHBIN MTEPEXOI.

Kunernka u ¢pusndeckre MeXaHU3MbI IEPEHOCA 3JIEKTPOHA B 3JIEKTPOH-TPAHCTIOPTHBIX
Hernsix mnpu ¢orocuHTe3e. MeXaHU3Mbl COMPSDKEHUS OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ TpaHcMeMOpaHHBIM MTEPEHOCOM MPOoTOoHA. MexaHu3Mbl POTOMHTUOUPOBAHMSL.

OCoOeHHOCTH M MEXaHM3MBbl (POTOIHEPTEeTHUECKUX PEAKIHMd OaKTe-pHOPOAONCHHA U
3pUTENBHOIO MUTMEHTA POIOIICHHA.

4.3. ®oToperyaaTopHbie U POTOAECTPYKTUBHBIC MPOIIECCHI.

OcHoBHBIE THUIBI  (OTOPETYISATOPHBIX PEAKIUNA PACTUTEIBHBIX W MHUKPOOHBIX
opranu3moB: ¢otomopdorenes, Qororponusm, GoToTakcuc, (HOTOMHIAYIIHUPOBAHHBIN
kapoTuHoreHe3. CHeKTpel JeHcTBUA, TpUpoaa (POTOPEHENTOPHBIX CHCTEM, MEXaHH3MBI
NEPBUYHBIX (pOTOpeaKIuii.

duToXpoM - yHUBepcalbHas (POTOpELENTOpHas CHUCTEMa pEryJsaluh MeTadoJu3Ma
pactenmii. MoIeKyJIsipHbIE CBOWCTBA M CIIEKTPAIbHBIC XaPAKTEPUCTHUKU (UTOXpPOMA.
Mexanusm obpatumoit poTokoHBepcuu IBYyX dopM putoxpoma. [lonsTue 0 HOTOXPOMHBIX
MoJieKyJax U (POTOXPOMHOM MexaHu3Me (GOTOAKTUBALIMK (PEPMEHTOB.

DOoTOXMMHUYECKUE peakluu B OenKax, JUINUAAaX U HyKIeMHOBbIX kuciotax. JIHK kax
OCHOBHAas BHYTPUKIETOUHAs MHILIEHb TMpPU JIETAIBHOM W MYTareHHOM JIeHCTBUU
yapTpaduoneroBoro cBera. @OTOCEHCUOMIN3UPOBAHHBIE U JIBYXKBAaHTOBBIE PEAKIMH IPH
noBpexxaennn  JIHK. Mexanusmbel  doToguHamudeckux mnporeccoB. 3ammurta JIHK
HEKOTOPBIMH XUMUYECKUMHU COETUHEHUSMH.

O¢ddexter  poropemaparuu  u  doTtozamuThl. DepMEeHTATHUBHBIM  XapakTep W
MOJICKYJISIpHBI  MeXaHu3M (ortopeakTuBanuu. Ponb (QOTOMHIYIHPOBAHHOTO CHHTE3a
OMOJIOTUYECKM  aKTUBHBIX COEIMHEHUMH B  mporecce (oTo3amuTel. MexaHu3Mm
(oTOCHHEPTreTHYECKUX pPEAKIUA MpH KOMOMHUPOBAHHOM JEHCTBMM pa3HBIX JJIUH BOJH
yIbTpaduoIeTOBOrO CBETA.

4.4. Dxonoruueckas OMOPU3UKH.

Ananranusi, YCTOWYMBOCTh M HAJEKHOCTh OMOJIOTMYECKMX CHCTEM pPa3HOr0 YPOBHSA
OpraHu3aluu: KIETOK, OpraHu3MoB, nomyJjsuuid. Pa3sHooOpa3ue OTBETHBIX peakuui
UH/IMBUIYYMOB B KJIETOYHBIX aHCAMOJSIX M MONYJSALUAX. DHEPreTMYEeCKOM CTOMMOCTD
(U3MOIOTMYECKUX MPOIIECCOB U €€ U3MEHEHUSAX B HEOIAronpusTHRIX ycioBusax. CTpykTypa
NOMYJISIUM KaK OTpakeHHEe €€ (YHKUMOHAIBHOIO cocTOsHUA. Tunmszamuss ocobeil B
nonynsanusx. [[poruo3upoBanue AMHAMUKHU YUCIEHHOCTH MOMYJISIIUU.

Knaccudukamus BozgerictBuil. Cnabwie (doHOBBIE) BoznelcTBus. Kocmuueckue u
nepuoanueckue Bo3aencTBUs. EcTecTBeHHBIN paauanuoHHbIA (OH MU YpOBEHb pajoHa B
cpene. [Ipobiema 030HOBOM ABIPHL. DM- H3Ty4EeHUS] KOCMHUYECKUX U 3€MHBIX HUCTOUYHUKOB.
Marunutneie nons CounHila, 3Be3J, TajlakTUK W JAPYrux 00bekToB Bceenennoil. Llukisl
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COJIHEUYHOM aKTUBHOCTH, UX BIMsHHE Ha 3emito. CBeT u 6MopuT™Mbl. bronornueckue yachl.

HeiictBue ontudeckoro usnydeHuss. dorocuHres B Mope. [IpuumHbl IMMATHPOBaHUS
nepBuyHON npoaykiuu. PotouHrnbupoBanue u Goroaectpykuus. PoToperyssmus pocTa
pacteHus. ONTHYECKHE CBOMCTBA JINCTHEB BBICIIMX PACTEHUN M CIIEKTPAJIbHBIE METOJbI
OLIEHKH (PYHKIIMOHAIBHOI'O COCTOSIHUSA (DOTOCUHTETUYECKOIO anmapara.

HeiictBue Y®- nznyuenus. Monekynspasle Mexanu3msl ¢potonospexaenus JHK npu
neucteun Y@ u3IydeHHs 3KOJIOTMYECKOrOo auara3oHa. KileTouHbIE CHUCTEMBI penapanuu
JIHK. ®oromoBpexaeHne u (HOTopeakTUBanus MHKpoopraHu3mMoB. KomOmHHMpoOBaHHOE
JCUCTBUE M3JIy4CHHUS pPa3HbIX JUIMH BOJH Ha KIEeTKy. dDepMeHTaTHUBHAs pEaKTHUBALUS.
MonekynsipHble MEXaHU3MBbI JeHCTBUS (HOTOTUABHI.

OxucnutenbHbll  cTpecc. MOJIEKYISIpHbBIE MEXaHM3Mbl [OBPEXKIAIOIIETO JIEHCTBUA
kuciaopona. Ilytm cBETOBOM W TEMHOBOW AaKTHUBALlMM MOJIEKYJISPHOTO KHUCIOPOAA.
@depMeHTaTUBHbBIE U He(pepMeHTaTUBHbIE peakluu. Pojib CBOOOJHO-paUKaIbHBIX pEaKLUi
Y CHHIJIETHOTO KHCJIOpOAa. MeTobl M3y4eHus: OKUCIUTENIbHBIX JECTPYKTUBHBIX IIPOLIECCOB
B Ouonormyeckux cucremax. Ilpupoansie ¢(oToceHCHOMIU3ATOPEl (POTOAECTPYKTHUBHBIX
nporieccoB. [loBpexaeHuss pacTeHUl TpU  JCHCTBUM TepOUIUIOB, 3arps3HUTENEH
aTMocdepbl, TOKCHYECKHX BEIIECTB, 3a00neBaHnax. ParomnuTo3 u CBEPX4yBCTBUTEIBHOCTD
B CBSI3M C MMMYHHUTETOM >XMBOTHBIX M PAaCTUTENIbHBIX OpraHu3mMoB. CTapeHue pacTeHHi,
IIPONYKTHI A€TPaJalliy JUIIAI0B U IUTMEHTOB.

MonexkynsipHble MEXaHU3Mbl aJalTallii >KUBBIX OpPraHU3MOB K 3KCTPEMalbHbIM
dbakTopaM BHEIIHEW cpeapl (TeMmIepaTypaMm, OCBEIICHUIO, 3aCOJICHHIO, JICUCTBUIO
KCEHOOMOTHKOB, TUITOKCUH U THIIEPOKCHH).

Onenka cocrosiHust cpenapl obutanus. llpenenbHO AomycTHUMblE KOHIEHTPALMU U
ouotectupoBanue.  Metononoruss  OmorecTUpoBaHus.  JIMCTaHIIMOHHBIE  METOBI.
[IpakTHueckoe UCroab30BaHUE OMOTECTUPOBAHUS JIJIsl OLICHKU KaueCTBa CPEbl.

5. Pagnanmonnas ounodusuka

5.1. DneKTpOMarHUTHbIE U3TYYEHHUS U MOJIS B IPUPOJIE, TEXHUKE U JKU3HU YEIOBEKa.

OOmass  ¢Qusmueckas XapakTEpUCTHKAa HOHU3HUPYIOIUX W  HEHOHH3UPYIOMINX
U3Jly4eHu. M3nydeHuss Kak MHCTPYMEHT HCCIELOBAHUNM CTPYKTYPBI U CBOMCTB MOJICKYI.
l’ammMa- W PEHTICHOBCKHME  JIydd.  PEHTreHOCTpYKTYpHBIM  aHaimm3,  JIy4deBas
YIABTPAMUKPOMETPHSI, PaJallUOHHO-XUMHUECKUE METOABI. YIIbTpadroieToBOE U BUAUMOE
nznydenus. Crnekrpockonuss B Y® u Buaumon obOmactu. JlazepHas CHEKTpOCKOMMS,
UCCIICZIOBAHUSI  DJIEKTPOHHO-BPAIIATENbHBIX ~ CIEKTPOB,  (DOTOXMMHYECKHE  METOJIBI
uccienoBanus. MuppakpacHoe nznyyenue, nHppakpacHas cekTpockonus. PaguoyacToTst:
CB4Y, YBY, BY HY. MuxkpoBonHoBas crnekTpockonus, crnekrpockonus OIIP, SAMP,
JUDJIEKTPUYECKAs] CIIEKTPOCKOIINSL, METO/IbI DJIEKTPOIIPOBOJHOCTH.

Hcnonp30BaHue pas3IMUHBIX BHUJAOB H3JIYYEHUW B MEAULMHE, TEXHUKE U CEIbCKOM
XO35HCTBE.

EctecTBeHHbIl paananiioHHbI (GOH M YpOBEeHb pajoHa B cpene. [Ipobiema 030HOBOM
aeippl. OMU 1 OMII kocMUYeCcKUX M 3€MHBIX MCTOYHUKOB. MarnuthHbie nosisi ConHua,
3Be3]], TajJakTUK W JApyrux oOwvekToB Bcenennoit. [{ukiner ColHEUHOW aKTUBHOCTH, WX
BiusiHue Ha 3emito. CBet u 6MopuTMBbl. bronoruueckue yachol.
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Crneunduka nepBUYHBIX ((PU3UYECKUX) MEXAHU3MOB JCHCTBUS PA3IMYHBIX BHUIOB
u3nydyeHuid Ha monekynbl. [lormomenue u pazmen sHepruu. KoHeuHblil GuoOTHYECKUN
3¢ deKT npu AeWCTBUN NOHU3UPYIOIUX U HEHOHU3UPYIOUINX U3TYyYCHUI Ha OMOIOTHIECKHE
O0OBEKTHI U CUCTEMBI.

5.2. buosiornyeckoe AeHCTBUE NOHU3UPYIOIINUX U3TyYCHUH.

[lepBuuHble W HayaJdbHble OHOJOTHYECKHE IMPOILECCHl TMOIJIOMIEHUS JHEPTUU
WOHU3HPYIOIIUX W3JIy4yeHU. MeXaHW3Mbl TNOTJIOMIEHUS PEHTIEHOBCKMX M TaMmma-
U3JIy4YEHUN, HEUTPOHOB, 3apSKEHHBIX YaCTUL. ODKCIIO3UIMOHHBIE U IOTJIOLIEHHBIE O3Bl
U3NydyeHUd. EQuHUIBI aKTHUBHOCTU PaJUOHYKIJIEOTHAOB. ENMHHIBI 103 HOHU3HPYIOLIMX
u3nydyeHuid. DakTop U3MEHEHHs] J03bl OOJy4YeHHs. 3aBUCUMOCTb OTHOCUTEJIbHOU
Oouonorndeckod  dPQPEKTUBHOCTH OT JUHEHHBIX TOTEPb HOHEPrHMU  U3IYUCHHI.
NuauBuayanbHble U CTAlMOHAPHBIE IO3UMETPBHI.

[TonsTus «manbie» U «OonblIMe» A03bl paguanuu. CTOXacTUYECKUE U CTAaTUCTUYECKUE
3P PEKTHI.

WNuaktuBaius MojieKys B pe3yJibTaTe IpsIMOro U HENPSAMOIo JEHCTBUS HOHU3UPYIOIINUX
usznyueHuid. JlosoBwle 3aBucumoctd. [IpsiMmoe neiicTBue pamuanuu Ha (EpPMEHTHI, OCNKH,
HYKJIEMHOBBIE KHCJOTBI, JIMIUIBL, YriaeBoAbl. llepBUuYHBIE NpPOLECCHl, MPUBOIALIME K
MHAKTUBALIMM MAKpPOMOJIEKYJ MpH MPSMOM JeHCTBUM panuanuu. [lepBuyHble MpPOAYKTHI
panuonu3a M JanbHeWIIas cynpba oOMydyeHHBIX MaKpOMOJIEKYJ. PaamodyBCTBUTENBHOCTD
MoJieKyJ. Paauonu3 Boael M JMNUIOB. B3aumonelcTBHE pacTBOPEHHBIX MOJIEKYT C
MPOAYKTaMH paauoin3za pactBopurtenei. Dddext Jeina. OOpazoBaHue BO30YXKIECHHBIX
MOJIEKYJ, HIOHOB M pajukanoB. KonmdyecTBeHHass XapaKTE€pUCTHKA HENPSAMOIO JEHCTBUSA
paauanuu B pactBopax. Poib Moiu(HUKaTOpOB B painoyin3e MOJIEKYI.

Pamunanmonnast Ouodusuka kinetku. KonudecTBeHHBbIE XapaKTEpUCTUKUA THOETH
00yueHHBIX KJIeTOK. PenponyktuBHas u uHTepdasHas rudens kietok. Anontos. [Ipuniumn
NomnalaHus, KOHUENIUS MUIIEHH. DBOJIOLUUS 3TUX MOHATUH. CToOXacTUYECKUEe MOIEIH.

OCHOBBI MUKPOJO3UMETPUH HOHM3HMPYIOIIMX u3nydeHuil. IlepBuunblie (usmko-
XUMHUYECKHUE MPOLECCHl B O0IYYEHHOH KileTKe. AHAIN3 MEXaHU3MOB JIyUE€BOTO MOPAKCHUS
kjeTok. Ponb MonekynsipHbix Mmexanu3moB penapaiuu JIHK u penapaimoHHbix ¢pepMeHTOB
B JIy4€BOM TMOpaXEHUHM KIETKU. Poib mnoBpexaeHuss Ouonorndeckux wMemOpaH B
paAMallMOHHBIX HapyHIeHUsX KiIeTKU. OKHUCIUTEIbHBIE TPOLECChl B JIMINUAAX U
AQHTHUOKHUCIIUTEIbHBIE CUCTEMBbl, YYacTBYIOUIME B NEPBUYHBIX OHMOPU3MYECKUX U
NOCJIEAYIOIINX JIYYEBBIX PEAKIUAX.

BoccranoBuTenbHbIE MPOLECCHI TPU JTyYEBOM MOPAXKEHUU KIETKH.

Moaudukaius J1ydeBoro Nopa>keHusi KIeTKH.

Pamuanmonnass Ouo¢u3MKa CIOXKHBIX CUCTEM. BpeMeHHbie M /1030Bble 3P HEKThI
paauanyu. CpaBHUTENbHAST PAIUOYYBCTBUTEIBHOCTh OMOJOTHYECKUX OOBEKTOB M CHUCTEM.
JleiicTBUE MalbIX 103 U XpoHUYEcKoro oOnydeHus. OTnaneHHbIe TOCIEACTBUS MaJbIX /103
paguanuu Ha opraHu3M. OCOOEHHOCTH JEHCTBUS BHEIIHETO M HHKOPIIOPHUPOBAHHOTO,
o0LIero M JIOKAaJbHOTO, OCTPOrO0 U XPOHUYECKOT0, OAHOKPATHOTO U MHOTOKPAaTHOIO
00yueHus: OpraHU3MOB Pa3HBIMU TUIIAMU PaJHAIIHH.

Oranbl OTBETHBIX pPEAKIUI Ha OCTpoe oOiydeHue: Quanyeckuid, onodusnveckuii u
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obmebuonornyeckuif. CHUHAPOMBI OCTPOrO JIy4EBOIO MOPAXKEHUSA: KOCTHO- MO3TOBOI,
KULIEUHBIH U 1epedpanbHblil. Kputnueckue opransl u cuctemsl. Kputnueckue npoueccsl
aydeBoro mopaxkenus. JlyueBoit Tokcmueckuir dPdext. Pomp  Omopmzmueckux
UCCIICZIOBAHUI CIIO)KHBIX CHUCTEM B aHAJIU3€ MEPBUYHBIX M IMOCIEIYIOIIUX JIy4eBbIX
nporeccoB. [IpobGnema pucka. @DaxkTopbl, MOAUDULUHUPYIOLIUE Jy4EeBOE NOpPaKEHUE:
pPanuoONpPOTEKTOPHI M PAJANOCCHCUOMIIN3ATOPHI, UX XUMHUYECKas MPUPOAa U OHOIOTUYECKOE
neiictBue. OHJIOTeHHBIH (OH pajuOPEe3UCTEHTHOCTH. JlyueBble peakuMH M CTpecc.
Kucnopoauslit 3 pexT 1 MexaHu3Mbl €T0 MPOSIBICHUSI.

OCOOeHHOCTH XMMHUYECKOW 3allUThl OpraHu3Ma OT JACWCTBUS MalblX 03 U
XPOHUYECKOTO O0IydeHUSI.

3. Pexomenoyemasn numepamypa
3.1. OcHoBHas nuTEeparypa
1. Annbepc b., bpeit 1., JIetouc [Ix., u np. MonekynspHas 6uonorus kietku. M., 1994
r.,T.1,515¢c.

2. AnTtoHOB B.®. buodusuka. YueOHUK ISl CTYIEHTOB BBICIINX y4EOHBIX 3aBEICHUM.
2003 .

3. AntoHoB B.®., CmupnoBa E.}O., IlleBuenko E.B. Jlunugneie memOpaHbl mpu
dazoBbIx mpeBpamenusx. M., 1992 r., 135 c.

4. bmomendennba JI.A. IIpo6nemsr 6uonoruueckoit pusuku. M., 1977 r., 336 c.

5. Bonwskenmreitn M.B. Monekynspras ouodusuka. M., 1975 1., 616 c.

6. Bonbkenmreitn M.B. buoduszuka. M., 1988 .

7. Kones C.B., Bonorosckuit 1.JI. ®otobuonorus. Munck: 1979 r., 383 c.

8. Kotsik A., SIlnauek K. MemOpannsiii Tpancnopt. M., 1980 1., 341 c.

9. Kyapsmos 10.B., bependensa b.C. OcHoBbl paauanuonHoit 6uoduszuku. M., 1982
r., 302 c.

10.  Jlaguk 5. KBantoBast Onoxumus it XMUMHKOB U onosoros. M., 1975 r., 256 c.

11. PyOun A.b. buodwusuka. B 2-x xu. Yue6. nns 6uon. crem. By308. M., 2004 r.

12. Py6un A.b. Jlekiuu no 6uodusuke. Yued. mocodue. M., 1994 r., 160 c.

13. Pemwu3zoB A.H., Makcuna A.l'., Ilotanenko A.S., MeauuuHCKass U OuoJIOrHUecKast
¢usuka. YueOHUK 1715 By30B, 2003 1.

3.2. JlonoaHUTENbHAS TUTEPATypa

1. AHtoHOB B.®. Jlunuael u moHHAs IPOHUIIAEMOCTh MeMOpaH. M., 1982 ., 151 c.

2. buonorunueckue memOpanbsl. Metonsbl. [loa pen. k. @ungen, Y. OBaneca. M., 1990 r.

3. buodwusuka porocunresa. [lon pen. A.b. Pyouna. M., 1975 ., 222 c.

4. bonnpipeB A.A. u ap. buoxumus aKTUBHOTO TPaHCIOPTa MOHOB M TPAHCIOPTHBIC
AT®aze. M., 1983 1., 126 c.

5. bonneipeB A.A. u ap. Beeaenue B MmemOpanomoruto. M., 1990 r., 208 c.

6. Bmagumupos I0.A. u ap. buodusuka. M., 1983 r., 272 c.

7. BecenoBa T.B., Becenosckuii B.A., Yepnasckuit J[.C. Crtpecc y pacTeHUM.
buoduznueckuit nogxon. M.: MI'Y, 1993 r., 144 c.


http://medulka.ru/biofizika/medicinskaya-i-biologicheskaya-fizika-uchebnik-dlya-vuzov
http://medulka.ru/biofizika/medicinskaya-i-biologicheskaya-fizika-uchebnik-dlya-vuzov

12

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

10.

11.

12.

13.

14.

15.

16.

N =

o gk~ w

['onuapenko E.H., Kynpsios 10.b. ['unoreza SHJIOT€HHOTO ¢dbona
paauope3ucteHTHOCTH. M., 1980 1., 176 c.

HNcemannos J.110., 3axapoB C.J[. DneKTpOMarHuTHBIE MMOJSI U U3JIYyYE€HHUs B IPHUPOE,
TEXHHUKE M KU3HHU deiaoBeka. M., 1992 1., 159 c.

Komse O.P., MakcumoB ['.B., Pamenosnu UY.H. buodpusuka purmmueckoro
BO30OyxaeHus. M., 1993 r., 302 c.

OctpoBckuiit M.A. ®otopeuentopubie kietku. M., 1978. 64 c. Pagmanus. J{o3bl,
s dexTsr, puck. M., 1988 ., 80 c.

Pyoun A.b. TepMoauHaMuka OMOJIOTMYECKUX MPOIIECCOB. 2-€ 3., iepepad. u nom. M.,
1984 1., 285 c.

Pyoun A.b., IIeiTeeBa H.®., Pusanyenko I'.10. Kunetuka 6MoI0rHuecKuX MpOIECCOB.
M., 1977 1., 327 c.

Peibanmpuenko B.K., Kypckuit M.Jl. Monekynsprass opranuzauusi U (epMeHTaTHBHAs
aKTUBHOCTH OMoJorHueckux memopan. Kues: 1977 r., 209 c.

Xonopos b.1. Obuias ¢pusnonorus Bo30yauMbeix memopan. M., 1975 r., 406 c.

4. Dnekmponuwie pecypcol

DnekTponHas mwiabpopma «Jlauby - https://e.lanbook.com

OneKTpOHHAs miaropma U3/1aTeNbCTBA WILEY-BLACWALL -
http://www.interscience.wiley.com

Onekrtponnas mwiardopma uznarensctBa SPRINGER - http://www.springerlink.com
[Tnatpopma Hay4HOI meKTpoHHOM OubIHoTeku e-Library.ru - http://www.elibrary.ru
DnexTponHas miatdopma uzgarenscta Elsevier - http://www.sciencedirect.com
DJekTpoHHas TIaTdpopma uU3maTenbcTBa  Elsevier - http://www.scopus.com
(PedepatuBHO-TIONCKOBAs Oa3a qTaHHBIX SCOPUS)



13

5. Kpumepuu ouenku

OTJU4YHO

— Bce Bonpochl pacKphITHI OJHOCTHIO;

— OOyyJaromuiics BiaieeT OCHOBHBIMHU TEOPHUSIMU U TITyOOKO ITOHUMAET UX
COJIEpPIKAHHE;

— MmeeT sicHOe npeICTaBlICHUE CBA3M TCOPUU U ITPAKTUKU B PaMKax
M3JIaraeMoro MaTepuaa;

— VBepeHHO BiajieeT HeOOXO0IMMBIMU METOJIaMHU PEIICHUS KOHKPETHBIX
3aJ1a4, MOXKET MPOMLITIOCTPUPOBATH OCHOBHBIC TIOJIOKECHHUS TEOPUN
KOHKPETHBIMH ITPUMEPaMHU;

— SIcHO M YeTKO J1aeT OCHOBHEBIE OTpeiesicHus. BiajgeeT TepMUHOIOTHYSCKUM
Y TIOHSTHIHBIM amapaToMm;

— Pa3BepHyTO OTBEYaeT Ha JOMOJHUTEIBHBIE BOIIPOCHI.

Xopomo

— Bompocs!l pacKphITHI 110 CYILECTBY;

— OOyuarouuiics B 1I€JIOM BJIaZIe€T OCHOBHBIMH TEOPHSIMH U IOHUMAET UX
COJIEP’KAHMUE;

— Nmeert ob1miee npecTaBieHUe O CBSI3U TEOPUH U MPAKTUKU B PaMKax
M3JIaracMoro MaTepuaa;

— Brageer B 1ienomM HEOOX0AMMBIMU METOJaMU PEIICHUsI KOHKPETHBIX 3ajad,
MOXET IMPOUJUIIOCTPUPOBATH OCHOBHBIE IOJI0KEHUS TEOPUH KOHKPETHBIMU
IIPUMEPAMU;

— B nocraTouHol Mepe BiaeeT NOHATUNHBIM U TEPMUHOJIOTUYECKUM
anmapaTom;

— WMeet 3aTpyaHEHUs IPU OTBETE HA JONOJHUTEIBHBIE BOIIPOCHI.

Y10BJIETBOPUTEIBHO

— Bonpocsl pacKpbIThl, HO HE OJIHOCTHIO;

— Cnaboe NOHUMAaHUE CBSI3U TEOPUU U NMPAKTHUKHU;

— OOyy4aronuiicst MOXET MPOMILTIOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS TEOPUU
KOHKPETHBIMH ITIPUMEPAMH, HO UMEET 3aTPYAHEHUS IIPU PELLIEHUN HEKOTOPBIX
3a1ay;

— OOyyaromuiicst He JEMOHCTPUPYET YBEPEHHOT'O BJIaICHUS TOHATUHHBIM U
TEPMHUHOJOTUYECKUM aIapaToM;

— JIoNIOTHUTENBHBIE BOIIPOCHI BBI3BIBAIOT 3aTPyIHEHUE.

HeynoBierBopuresabHO

— Bonbmias 4acTe BOPOCOB HE PACKPHITA,;

— OOyyJaromuiicst He MOXKET MPOWIITIOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS
TEOPUH KOHKPETHBIMHU MPUMEPAMHU, HE MOKET MPUMEHHUTH TEOPHIO TPU
pEeIIeHNN KOHKPETHBIX 33/1a4;

— HeT oTBeTOB Ha 1OMONHUTETBHBIE BOIPOCHI.
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