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PaGouasn nporpamma aucummaMHbl (monyias) paspaborana B COOTBETCTBHM €  CAMOCTOATENLHO
ycranosaennsiM MI'Y  obpasosarensnsiM crangaprom (OC MI'Y) ans peannsyembix OCHOBHBIX
npodeccHOHANBHLIX 00PasoBaTENbHBIX MPOrPAMM BICIIErO 0OPa30oBAHMA NO HANPABICHHIO NOATOTOBKM
03.05.02 «DynnaMenTanbHas u npukiazHas Gpusuka» B penakuun npukasa MI'Y Ne1780 or 29 nexabps
2018 r.

['on (roaw) npuema Ha oOyuenne: ¢ 2020 .

kype 1 L
cemecmpur — 4
agemunx eounuy — 2
ARAOEMUYECKUX Yacoe — 68, 6 m.y.

aexyun — 34 vaca

npaxmuseckux sansmuit — 34 vaca

dopma npomecymoynoi ammecmanin:

sauem 60 2 cemecmpe



Hucnunnuna «buodusukay BXomuT B 0a3oByr0 4dacTh mpodeccronanbHoro mukiaa OC
MI'V no cnermansroct 03.05.02 «®DyHnameHTanbHast U NpUKIagHas Gu3nKay (CIEHaIHCT).
Ona JIOrM4ecKH, CoJep’KaTeIbHO U METOJUYECKH Oa3supyercs Ha CIEOYOLIMX IUCLUIUIMHAX,
U3ydaeMbIX B yHHBepcHuTeTe: «MexaHuka», «MonekynsapHas ¢(usmuka», cBsizaHa C KypcaMu
«OnexkTpoMarHeTusm», «BeeneHue B KBaHTOBYIO pU3UKy». MaremaTuyeckoi OCHOBOM SIBJISIOT-
csl Kypchl «AHanuTHYeCcKas reoMeTpus», «JIuneiHas anredpa», «MaTeMaTHUYeCKUl aHAU3», a
TaKXe 3JIeMEHTapHble 3HaHUA 110 XUMUHU, OMOJIOTUH, AHATOMUU U (PU3HOJIOTUH, TIOIyYEHHBIE B IIPO-
11e0ce OOYHUCHIS B CpeITHEH 00IIe00pa30BATETHHOM ITIKOIE.

Jlis ycrnenmHoro ocBoeHMsl AUCHUILIMHBL «brnodusmka» cTyleHT noipkeH 00jaaarh 3Ha-
HUSIMH, TIOJTY4YEHHBIMU B IIEPBOM CEMECTpEe 0Oy4eHHUsl B YHHBEPCHTETE, a TAK)KE€ OCHOBAMH 3Ha-
HUI, IOJyYEHHBIX UM B CpefHel 00111e00pa30BaTeIbHOM HIKOJIE 110 YKa3aHHBIM IPEAMETaM.

2. Bxoanble TpeOOBaHNS I OCBOECHUS TUCHHUIJIMHBI (MOYJIs), IPeBAPUTEIbHbIE
yCJIOBHS (€CJIH eCTh).

YcnemHoe 0CBOCHUE TUCITUATIIINH 1 ceMEeCTpa.

3. Pe3yabTaThl 00yUeHHs MO JUCHUIJINHE (MOYII0), COOTHECEHHBIE C TPedyeMbIMHI
KOMIIETEHI[USIMH BBIIYCKHUKOB.

[Tnanupyemble pe3yabTaThl 00yUeHHS MO AUCHUILTHHE (MOAYIIIO):

3HaTh:

- OCHOBHBIE TEOPETUYECKUE TOJOKEHUSI 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHH U HBOIIIO-
IIUH BEIIECTBA, BKIIIOYAS JKUBBIE CHCTEMBI;

- 3aKOHBI TEPMOJIMHAMHUKH B IPUMEHEHUN K OMOJIOTHYECKUM CHUCTEMaM, XapaKTePUCTUKH
CTAIIMOHAPHOTO COCTOSIHUS, TEPMOIMHAMHYCCKOE CONPSIKCHUE PEAaKIUN U TEIUIOBBIE YPPEKTHI B
OMOJIOTUYECKHUX CHCTEMaxX, TEPMOAMHAMUKY TPAHCIOPTHBIX MPOIIECCOB, HEMMHEHHYIO TEPMOJIU-
HaMUKY OMOJIOTHYECKUX CHCTEM, CBSI3b SHTPONUU M HHPOPMAIIMHN B OMOJIOTUYECKUX CUCTEMAX;

- OCHOBHBIE OCOOEHHOCTH KMHETUKU OMOJIOTUYECKUX MPOIIECCOB, TPUHIIUIIBI TOCTPOSHUS
MaTeMaTUYeCKUX MojieNiell OMOJOTHYECKUX CHUCTEM, KHHETHYECKHE 0COOCHHOCTU (hepMEHTATHB-
HBIX PEAKLIHM.

YMerTs:

- OPUEHTHPOBATHCA B TEKYIIUX HAYYHBIX MCCIIEIOBAHUAX B IOIPAHUYHBIX 00JaCTSIX
610pU3MKN 1 OMOTEXHOJIOTHH: HAXOAUTh, KPUTHUECKH aHAIU3HPOBATh U 000011aTh HallIEHHYIO
MH(pOpMaIHIO.

Bnanets:
- TEXHOJIOTHEH MPUMEHEHHS MOTYYeHHBIX 3HaH 00 00beKTax U MeTo/1ax OMO(U3UKH B
PO eCCHOHATBHON JeATETHHOCTH

Nmets ombIT:
—  mowucka nHpopMaluu 0 HOBEHUIIMX MpobieMax OMO(pU3UKY;
—  OTpeeJIeHUsI CKOPOCTHU MPOTEKAHUS XUMUYECKUX PEAKIINN B )KUBBIX KIETKAX.

4. ®opmat 00y4eHHsT — KOHTAKTHBIM.

5. O0beM IMCUMILUTHHBI (MOYJIs1) COCTaBIsET 4 3. €., B ToM uucie 51 akameMuueckuit
Yyac, OTBEIEHHBI Ha KOHTAKTHYH paboTy OOydYaroIMXCsi C MpernojaBareneM (ayIuTopHas
Harpy3ka). CamocrosTelibHas paboTa cTyIeHTOB — 93 akaJeMHUYecKHX Jaca.



6. Coaep:xaHue JUCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBaHHOE 1O TeMaM (pa3jaeiam)
¢ YKa3aHHeM OTBEJE€HHOr0 HAa HUX KOJUYECTBA aKaJeMHYeCKMX YacOB M BHUAbI Y4eOHBIX
3aHATHH.

6.1. CTpykTypa AUCHUILIMHBI (MOAYJIsI) MO TeMaM (pa3jejaM) ¢ YKa3aHHeEM
OTBEJIE€HHOI0 HA HUX KOJMYeCTBA AKaJeMUYeCKHX YaCOB U BU/IbI YUeOHBIX 3aHATHI.

HaumenoBanne | HomuHanbHbIE TPYA03aTPaThHI 00y4aroniero- &
pa3iesioB M TeM csl S
aucuumiimHbl | KonraktHas padora |  CaMocrosiTe/ibHast 2 2
(MmonyJisn), (pa6ora Bo B3aumMo- | padora o0y4arouiero- s =
JefiCTBHH ¢ Npeno- csl, aKkajeMH4ecKne i g
®opma npome- JaBaTesem) Yachl 2 2. %
JKYTOUHOW aT- | Buabl KOHTAKTHOI S E = 3
TecTAlUH 10 padoThl, akaeMu- E z 2 %
AUCHHILIHHE yecKHe 4achl g é = 2
(MonyJ110) Lo e § i s
5% | 85, s | £ °
S8%| EgE 3| s
=z~ zgE & H
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Benenue B | KoH- Koncyms- | 3 -
onouznKy CynbpTa- | Tauuw, 1
i, 1
Kuneruka 6wuo- | Kon- Kouncyne- | 4 -
JIOTHYECKUX CyJibTa- | Taluu, 2
MIPOLIECCOB oy, 2
Tepmoaunamuka | Kon- Koncyne- | 4 Pedepar
OMOJIOTUYECKUX | CyJIbTa- | TalUH, 2
MPOLECCOB 1uu, 2
Kunetuka ¢ep- | Kon- Koncyns- | 4 -
MEHTATUBHBIX CyJibTa- | Taluu, 2
MIPOLIECCOB oy, 2
[Ipumenenue Kon- Koncyne- | 4 Pedepar
JUHEHMHOW Tep- | CysbTa- | Tauuu, 2
MOIWHAMHKNA B | MU, 2
OMOJIOTHH.
[TpocTpan- Kon- Koncynp- | 4 -
CTBEHHAasi oOpra- | CyJapTa- | Taluu, 2
HU3auusa Ouoro- | uuu, 2
JMMEPOB
HNunamuueckue | Kon- Koncyne- | 4 Pedepar
cBoicTBa 11100y- | CynbpTa- | Taluu, 2
JISIPHBIX OCNKOB | 1IMH, 2
Junamnueckue | Kon- Koncyne- | 4 -
cBoMcTBa 17100y- | CynbpTa- | Tauu, 2
JSPHBIX OENKOB | 1M, 2
(mpomomKeHne)
DNEeKTPOHHBIC Kon- Koncymp- | 3 Pedepar




CBOWcTBa OWO- | CynbTa- | Tamww, |
MOJMMEPOB muu, 1
Crpykrypa u | Kon- KoHcyins- -
GyHKIMOHUPO- | CyJbTa- | Tauuu, 2
BaHue OHOJIOrU- | IUH, 2
YECKUX MEMOpaH
Onexrpuueckue | Kon- KoHcyins- Pedepar
CBOlicTBa  OWO- | CylbTa- | Taluw, 2
JIOTHICCKUX 1y, 2
MeMOpaH
buodusuka Kon- Koncynb- -
MIPOLIECCOB CyJbTa- | Taluw, 2
TpaHCIIOpTa Be- | IUH, 2
LIECTB yepes
O6uomeMOpaHbl U
OMO3JIEKTpOTE-
He3
IToreunuan nei- | Kon- Koucynb- Pedepar
crBus. buodwu- | cynpra- | Tanum, 2
3UKa  COKpaTu- | Uy, 2
TEJIbHBIX CUCTEM
Monexkynsapubsie | Kon- Koncynb- -
MEXaHU3MBbI CyJbTa- | Talu, 2
MPOIECCOB oy, 2
SHEPreTHYECKO-
IO COMPSIKEHUS
buodusuka pe- | Kon- Koncynb- Pedepar
LEeNIUu CylbTa- | TaluH, 2
uu, 2
MexaHu3msl Kon- KoHcyns- -
TpaHcpopMaIu | CylbTa- | Taluu, 2
SHEpruu B Iep- | IuH, 2
BUYHBIX  (hoTO-
OMOJIOTrMYECKHUX
mporeccax
doroperys- Kon- Koncynb- Pedepar
TOpHBIE U (OTO- | CynbTa- | Tanuu, 2
JNECTPYKTUBHBIE | ITUH, 2
ITPOLIECCHI
OcHoBHble  m0- | KoH- KoHcyns- -
JIOKEHUsl pajua- | CylbTa- | Taluu, 2
IIMOHHOM W KO- | IIMH, 2
JIOTUYECKOU
OMopu3NKH.
Hpyrue Buasl - - -
CaMOCTOSITEIb-

HOM paboThI
(mpu HaTMUMHM):
HarpuMmep,
KypcoBas pabo-
Ta,

TBOpYECKas pa-




0ota (3cce)
34 17 87 138
[IpomexxyTounas 6 6
aTTecTanus (3a-
uem)
Hroro 144
6.2. Conep:xanue pa3ieyoB (TeM) AUCUUILIMHBI.
Jlekyuu.
Nen/m | HaumenoBanue paznenoB (tem) aucuu- | ComepkaHue paszienos (TeM) TUCIUILUINH

TIJIMHBI

Beenenne B Ouopuzuky

1 gyac

[Ipeamer u 3agaun Omodusuku. bromno-
rUdecknue M (PU3UYEeCKHe MPOIECChl H
3aKOHOMEPHOCTH B JKHBBIX CHCTEMax.
Metoponorndeckne BONpPOChl Onodusu-
k. VcTopusi pa3BUTHS OTCUECTBEHHOM
OMo(pU3UKH.

KuneTnka 0M0/10ru4yecKux npoueccon

1 yac

O6mme  Bompockl.  OCHOBHBIE
0COOEHHOCTH KMHETHKH OMOJOTMYECKUX
nporeccoB. OmnucaHue JAUHAMUKA OHO-
JIOTUYECKHUX IPOLECCOB HA A3BIKE XUMHU-
YEeCKOM KWHETHKHA. MareMatudyeckue
MOJIeNH. 3aJa4d MaTeMaTH4eCKOro MO-
nenupoBanust B Oumomoruu. OOmue
NPUHIUIBl [OCTPOEHUS MaTeMaTuye-
CKHUX Mojesiell OMOJIOTUYECKUX CUCTEM.
[lonsTHE aneKBaTHOCTH MOJENIN peajb-
HOMY 00BekTy. /[uHammueckue monenu
O6uosornyeckux mnporeccoB. JlnHelHble
U HEJIMHEWHBbIE Mporeccsl. Meroasl Ka-
YeCTBEHHON Teopuu auddepeHIaib-
HbIX ypaBHEHUU B aHajM3e AUHAMMYeE-
CKHX CBOMCTB OHOJOIMYECKHX Mpolec-
coB. [lonsatne o ha3oBOM TIOCKOCTH H
¢da3zoBoM mopTpere cuctembl. BpemeH-
Has uepapxus M NPUHIUI "y3KOro Me-
cta" B  OHOJNOTHYECKHX CHCTEMax.
VYrpasnsomuye napaMmerpsl. beicTpeie u
MeaieHHble nepeMeHHble. CrocoObl Ma-
TEMaTHYECKOr0 OMHCAHHUS MPOCTpaH-
CTBEHHO HEOJIHOPOJHBIX CUCTEM.




TepMmoaguHaMuka OHOJIOTHYECKUX MPO-
11eCCOB

1 yac

Kunernka epMeHTaTUBHBIX MPOLIECCOB.
OcoOeHHOCTH MEXaHU3MOB (hepMeHTa-
TUBHBIX peakuuii. [lonsarue o dusnke
(depmenTaTuBHOrO Karanmusza. Kunermka
npocTelmux (GEepMEHTATUBHBIX peak-
LU, YCI0BUS pealn3aluu CTaluoHap-
HOCTU. YpaBHeHHEe Muxasnuca-MeHTeH.
Bnusane MoauduKaTopoB Ha KUHETHKY
(hepMEeHTAaTUBHBIX PEaKIUH.

Kuneruka (l)epMeHTaTI/IBHLIX nmpouec-
COoB

1 yac

Knaccudpukanus  TepMOAMHAMUYECKUX
cucreM. IlepBbIil 1 BTOpPOM 3aKOHBI TEp-
MOJMHAMUKU B Ouonoruu. Temioem-
KOCThb M C)KMMAEeMOCTb OEJIKOBBIX TIJIO-
Oyn. Pacuersl aHepretnueckux s¢dek-
TOB pEaKIUii B OWOJIIOTUYECKUX CHUCTE-
Max. XapakTepucTuueckue (pyHKIUU U
UX HCIIOJNIb30BaHUE B aHaIN3€ OMOJIOTH-
YecKuX MporeccoB. V3MeHeHue SHTpO-
OUH B OTKPBITHIX cuctemax. lloctymar
IIpuroxuna.

IIpuMeHeHne JHHEHHON TepMOJMHA-
MHKH B 0HOJI0THH.

1 yac

[Tonatne 0OGOOIIEHHBIX CHUJI U MOTOKOB.
JIuHelHbIE COOTHOLICHHUST W COOTHOILE-
Hus B3auMmHocTH Omn3zarepa. Tepmonu-
HaMHKa TPaHCHOPTHBIX npoueccoB. Cra-
LIMOHAPHOE COCTOSIHWME U YCIIOBUS MH-
HAMYMa CKOpPOCTH IPHPOCTa SHTPOIHUHU.
Teopema IIpuroxuna. [Ipumenenue nu-
HEHHOW TepMOJMHAMHUKHU B OMOJIOTHH.

IIpocTrpancTBeHHast
OuonoJmMepoB

opranu3zanus

1 yac

Maxkpomorekysia Kak OCHOBa OpraHu3a-
muu  Ouoctpyktyp. IIpocTpaHcTBeHHas
KoHpuryparusi O6uononumepon. Crartu-
CTHYECKHH  XapakTep KOH(OpMaIHu
OMOMOIUMEPOB. Y CIOBHUS CTaOUITBLHOCTH
KOH(pUTypanuu Makpomonekyn. dPazo-
Bble Tiepexonnl. Ilepexoasl TOOyIna-
kiyOok. KoomneparuBHble CBOMCTBa Mak-
pomoriekys. Tumel 0OBEMHBIX B3aHMO-
NEHCTBHI B OETKOBBIX MaKpOMOJIEKYIaX.
Bopopoaneie cBsizu: cunel  Bau-mep-
Baanbca; snexkTpocratuueckue B3auMO-
JIEUCTBUSI; TIOBOPOTHAsl HW30MEpUS U
SHEprusi BHYTPEHHEro BpaieHus. Pac-
yeT oOuiell KoHpopMaIui dHeprun 6uo-
MOJIMMEPOB. -

JIuHaMu4yecKue CBOMCTBA TJIOOYJsIp-
HBIX 0€JIKOB

1 gac

CTpyKTypHBIE U dHepreTuueckue GakTo-
pI)I, OHpG}IGJ’ISIIOHII/Ie ,ZII/IHaMI/ILIeCKYIO I10-
JIBUKHOCTh O€NKOB. | MIeprnoBepXHOCTH




ypOBHEH KOH(POPMAIIMOHHOW SHEPTHUH.
JluHamMpueckasi CTpyKTypa OJMIOIENTH-
JIOB U TJIOOYJSIPHBIX OCNKOB; KOH(pOpMa-
LMOHHAs NOJABUYKHOCTb..

JluHamMu4YecKkue CBOMCTBa rJ100yJasp-
HBIX 0€JIKOB (IMPOI0JIKEHHE)

1 yac

PesynbraTel mccienoBanusi KoH(popma-
[IMOHHOW TOJABIKHOCTH. OrpaHUYCHHAS
muddys3usa. Tunbl ABMOKEHHS B OeKax.
Hepapxus aMImuTy 1 ¥ BpEMEH peJlaKca-
UK KOH()OPMAIMOHHBIX  JIBHIKCHHIA.
CBs3b  XapaKTEpPHCTUK KOH(POPMAILIMOH-
HOHM TMOJABMKHOCTH OENKOB ¢ WX (PYHK-
[IMOHAJILHBIMH CBOHCTBaMH.

JJIeKTPOHHBbIE CBOMCTBAa OMOIOJIUMe-
poB

1 gac

DNEKTPOHHBIC YPOBHU B OMOTIOIMMEpaX.
OcCHOBHBIE THUIIBI MOJIEKYJSIPHBIX OpOH-
Tajgell W DJICKTPOHHBIX COCTOSHUHU, T-
SJIEKTPOHBI, JHEPrus JIeJOKAIU3aLMH.
Cxema SIOJIOHCKOrO JIJIS CHOXKHEIX MO-
nekyn. Ilpunnun ®panka - Konnona u
3aKoHBI (iryopecteHnun. JlroMuHECICH-
11151 OMOJIOTMYECKH BAXKHBIX MOJICKY!L.

10.

CTpykTypa ¥ (PYHKIHOHMPOBAHHE
0MOJIOrNYecKNX MeMOpaH

1 yac

MembpaHa Kak YHHUBEpCAJIbHBIH KOMIIO-
HEHT OMOJIOTMYECKUX CUCTeM. PaszButme
NPEACTABICHUN O CTPYKTYPHOU OpraHu-
3aIu MeMOpaH. XapaKTepUCTUKA MEM-
OpaHHBIX  OenkoB.  XapaKTepHUCTHUKA
MeMOpaHHBIX  JUNHAOB. J(MHamuKa
CTPYKTYpHBIX DJIEMEHTOB MEMOpaHBI.
benok- nunmuaneie B3anmoelicTeus. Bo-
Jla KaKk COCTaBHOM 2JIeMeHT OnomMeMOpaH.
Mopenbabple  MeMOpaHHBIE  CHCTEMBI.
Monocnoit Ha TpaHuie pasaena ¢das.
bucnoiinbie memOpanbl. [Iporeonumno-
COMBI.

11.

DJleKTpUYeCKHe CBOHCTBA OMOJI0THYe-
CKHX MeMOpaH

1 gac

CBoOOHBIE pafMKallbl, UX CBOWCTBA U
Ouosnorudeckas poib. I[loBepxHOCTHBIM
3apsii MEMOpPaHHBIX CHUCTEM; MPOUCXOXK-
JICHHUE DIIEKTPOKUHETHYECKOTO MOTEHITH-
ana. SIpneHue mosispu3alMu B MeMOpa-
Hax. Jlucmepcust 3IIEKTPONPOBOTHOCTH,
€MKOCTH, JUAJIEKTPUYECKON IpOHHUIIae-
MOCTH. 3aBUCHUMOCTH JUIJIEKTPHUECKUX
OTEPb OT YAaCTOTHI.

12.

buopusuka npoueccoB TpaHcnopra
BelllecTB 4Yepe3 OmomMeMOpaHbl M OMO-
3JIEKTPOreHe3

1 wac

[TaccuBHBINM ¥ aKTUBHBIA TPAHCIIOPT Be-
iecTB uepe3 6rmoMmeMOpanbl. TpaHcnopT
HENIEKTPoIUTOB. lIpoHuiaemocts MeM-
Opan 1 Boael. Ilpocras muddysus.
OrpannyenHas ud¢ysus. CBszb mpo-




HUIIAEMOCTH MEMOpaH C pPacTBOPHUMO-
CThIO TPOHUKAIOIIUX BEUIECTB B JIUIH-
nax. O6neruennas nupdysus. Tpanc-
nopt CaxapoB M aMHHOKHCIOT 4epe3
MEMOpaHBbI C ydYacTHEM IEePEHOCUYHKOB.
[Munonuro3. TpaHCHOPT 3JIEKTPOJIUTOB.
DNeKTpoXUMUYEeCKui moreHuuan. Hon-
HOE paBHOBECHE Ha rpaHuile MmemOpaHa-
pactBop. Ilpodunm moreHnmMana U KOH-
HEHTpPallMd MOHOB B JABOWHOM D3JIEKTPH-
yeckoM cijioe. PaBHoBecue JloHHaHa.
[TaccuBHBIN TpaHCHOPT; OBUXKYIIUE CH-
7Bl TIEpEHOCa MOHOB. DIeKTpoaudpdy3u-
oHHoe ypaBHeHue Hepucra-Ilnanka.
VYpaBHEHUs] TOCTOSIHHOTO TMOJSL JUIsl TI0-
TEeHI[Mala U HOHHOro Toka. [IpoHurae-
MOCTh M TPOBOJUMOCTh. COOTHOIIECHUE
OJIHOCTOPOHHHUX TOTOKOB (COOTHOIICHHE
Yccunra).

13.

MMorennuan neiicreusi. buopusuka co-
KPATUTEJIbHbIX CHCTEM

1 yac

Ponp nonos Na u K B renepanun nores-
yaja JEHUCTBUS B HEPBHBIX W MBIIIECY-
HBIX BOJIOKHax; posib noHoB Ca u Cl B
reHepaluy NOoTeHIuasna AeUCTBUS Y Opy-
rux oObexkToB. KuHeTnka wu3MeHEHHH
IIOTOKOB MOHOB IIpH BO30Yy’KAeHUU. Me-
XaHU3Mbl AaKTHBAllMM M WHAKTUBALUU
kaHajoB. OmnucaHWe HMOHHBIX TOKOB B
Mozenn XOJKKMHa-Xakciau. BopoTHsble
TOKM. Martemarnueckass MOJENIb HEIU-
HEHWHBIX  MPOIECCOB  MEMOpPaHHOTO
TpaHcnopra. DIyKTyaluum HanpsHKeHUs
1 MPOBOAMMOCTH B MOJIEIbHBIX M OHOJIO-
rMYecKkux MeMoOpaHax. Pacripoctpanenue
B030yxJeHus. KaOenbHble cBoiicTBa
HEpBHBIX BOJOKOH. IlpoBeaenue um-
IyJIbCA 0 HEMHUEINHOBBIM U MHEIINHO-
BBIM BOJIOKHaM. MaremaTtndeckue mMoje-
JM IpoLEecca paclpoCTpaHEHHsI HEPBHO-
ro wumnyibca. DunKo-xuMudeckue
IIPOLIECCHl B HEPBHBIX BOJIOKHAX IIPH
MIPOBEJIEHUU PSAJIOB UMITYJIbCOB (pPUTMHU-
gyeckoe BO30ykaeHue). DHeproodecre-
YeHHe TMPOIIECCOB  PACIPOCTPAHEHUS
BO30YXKJICHHSL.

14.

MoJiekyJsipHble MeXaHHU3MbI Ipolec-
COB JHEPreTHYEeCKOro CONpPsIKeHUs

1 yac

CBs3p TpaHCIIOPTa MOHOB M IIpoliecca
IepeHoca dJIeKTpoHa B XJIOpOIUIacTax U
MHUTOXOHIpUAX. Jlokanm3anuss  drek-
TPOHTPAHCIIOPTHHIX Iienell B MeMOpaHe;
CTPYKTYpHbIE acHeKThl (YHKLIHOHHPO-
BaHMS CBSI3aHHBIX C MEMOpaHOW mepe-




HOCYMKOB; acuMMeTpusi MeMOpanbl. Oc-
HOBHBIC IOJIOXKEHHsI Teopun Murdena;
ANIEKTPOXUMUYCCKUI TPAJUEHT MPOTO-
HOB;  DHEPre3UPOBAaHHOE  COCTOSIHUE
MeMmOpaH; poib BekTopHoil H+-AT®a3bl.

15.

buodusuka peuenuuu

1 yac

I'opmonanpHast penenuus. O0mme 3aKo-
HOMEPHOCTH B3aUMOJICHCTBUS JIUTaHIOB
B pELENTOpaMH; PaBHOBECHOE CBS3bIBa-
HUE TOPMOHOB. PoJb CTPYKTyphl IuIa3-
MaTHYECKOW MEeMOpaHbl B MPOLECCe TIe-
penaud TOpPMOHAJIBHOIO curHana. Pe-
LENITOP-OIIOCPEIOBAHHBI  BHYTPHUKIIE-
TOuHbI TpaHcnopt. llpeacraBnenus o
LIUTOIUIA3MEHHO-SIIEPHOM  TPAHCIOPTE.
Mertoabl uccienoBaHusl TOPMOHAJIbHBIX
peuentopoB. CeHcOpHas  pelenIus.
[Ipobnema conpskeHUsT MEXAy NepBUY-
HBIM BBaHMOHGﬁCTBHGM BHCIIHETO CTHU-
MyJa ¢ PeLeNTOPHBIM CyOCTpaToM U re-
Hepalye penenTopHoro (reHepaTopHo-
ro) norexuana. Ooue npeacTaBiIeHus
O CTPYKType M (QYHKIUH PELENTOPHBIX
KJIETOK. MecTO pelienTOpHBIX POLECCOB
B pabOTE CEHCOPHBIX CHCTEM.

16.

Mexanu3mMbl TPaHC(POPMAIIUA IHEPTUHA
B IEepPBUYHBIX (POTOOMOJIOTHYECKHX
npoueccax

1 yac

BzaumopeiicTBue KBaHTOB C MOJIEKYJIa-
MH. DBOJIOIMS BOJIHOBOIO MakeTa U pe-
3yJbTaThl (PEMITOCEKYHAHOM CHEKTpO-
ckonuu. IlepBuunble (oTOXMMHUUECKHE
peakuuu. OcHoBHbIE cTaauu (OTOOHO-
JIOTHYECKOr0  mporecca. MexaHU3MBI
¢oTobMoOorNYecKuX U  QOTOXUMHUYE-
ckux craguil. Kunernka ¢oroOuonoru-
yeckux mnpotueccoB. [IpoGnemsl pa3aene-
HUS 3apsioB U IIEpEeHoca JJIEKTPOHA B
MEPBUYHOM  (POTOOMOIOTUYECKOM TIPO-
ecce. Pomnb 3JIEKTPOHHO-
KOH(OPMAIIMOHHBIX B3aUMOJICHCTBUH.

17.

doroperyaaTopubie M (OTOAECTPYK-
THBHBIE IIPOLECCHI

1 yac

OcHoBHbIE THUIIBI  (DOTOPETYJIATOPHBIX
peakiuii pacTUTEIbHBIX M MHUKPOOHBIX
opranu3moB: (oromopdorenes, ¢oro-
TponusM, (QOTOTAKCUC, (POTOUHIYLHPO-
BaHHBIA KapoTHHOreHe3. CIIeKTpsl Jei-
CTBHsI, NMPHUPOAa (POTOPELENTOPHBIX CH-
CTeM, MEXaHM3MBbl MEPBUYHBIX (oTOpe-
aKILIWi.

18.

OcCHOBHbBIE 110JIOKEHHS PAIHALMOHHOM
U IKOJIOTHYECKOil OMo(pu3uKku.

1 yac
Panuanmonnas 6uodusuka kierku. Ko-
JMYECTBEHHBIE XapaKTEPUCTUKU T'HOenu




00JTy4eHHBIX KIETOK. PenmpoayKkTuBHAS U
nHTep(da3Hasi rudenb KIETOK. ATIOITO3.
[MpuHnWMn monagaHusi, KOHLEMIUS MHU-
HIEHA. ODBOJIONUs 3TUX mnousatuu. Cro-
XacCTUYeCKue Mojienu. Bpemennslie u Jo-
30Bble A dexThl paguanuu. CpaBHHU-
TeNbHASI PAJAUOTYBCTBUTEIHHOCTh OHO-
JOTHYECKUX OOBEKTOB M cucTeM. Jlei-
CTBUE MAaJbIX J03 U XPOHHYECKOTrO 00-
nayuyenus. OTaalieHHbIe OCTIEACTBUS Ma-
JBIX 7103 paguanuu Ha opranusm. Oco-
OCHHOCTH JICHCTBUS BHEIIHETO U UHKOP-
MOPUPOBAHHOIO, OOIIETO U JIOKAJIBLHOTO,
OCTPOT0 U XPOHUYECKOTO, OJHOKPATHOTO
W MHOTOKPATHOTO OOJIy4EeHUS OpTaHH3-
MOB Pa3HBIMU TUIIAMU PaJdalliU. DTaIbl
OTBETHBIX PEAKIMA Ha OCTpoe OO0Iyue-
Hue: (¢usnyeckuil, Ouodusmyeckuii u
001110 0JIOTNYECKUA. CunapOMBI
OCTPOTO JIyY€BOT'O MOPAXEHHUS: KOCTHO-
MO3TOBOMH, KUIIEYHBIA U LEepeOpabHBII.
Kputnueckue opransl u cucremsl. Kpu-
TUYECKHE MPOIECCHl JTyUYeBOTO IMOpaxe-
Husl. JIydeBol Tokcrueckuid 2P heKT.

Cemunapul

Ne i/t

HaumenoBanue pasnenoB (Tem) TuCIU-
TUTHHBI

Coneprxkanue pa3ienoB (TeM) TUCHUTUINH

Beenenue B 0uogu3uKy

1 gac
3amaun OMOGU3UKH B TPAKTHKE HAPO-
HOTO XO3SIUCTBA.

Kuneruka 0M0JI0rM4eCKUX NPoueccoB

1 yac

CranyioHapHbIe COCTOSIHUSI OHO-
JIOTUYECKUX CUCTEM. MHOXECTBEHHOCTh
CTallMOHAPHBIX COCTOSTHUM. Y CTOWYH-
BOCTh CTallMOHApHBIX COCTOsIHUM. Mo-
nenu Tpurreproro tuma. [Ipumepsl. Cu-
JIOBOE€ W TMAapaMETPUYECKOE MEepeKIIroue-
HUE Tpurrepa. [ ucTepe3ncHbIe SIBJICHUSI.
KonebartenbHble mpoiecchl B OHOJIOTHH.
ABTokonieOaTenbHbie  pexkumbl.  [Ipe-
JIebHBIE LUKJIBI M HMX YCTOWYUBOCTD.
[Tpumepsl. IIpeacraBienuss o mpocTpaH-
CTBEHHO HEOJHOPOAHBIX CTAllMOHAPHBIX
COCTOSIHMSIX (ITUCCUTIATUBHBIX CTPYKTY-
pax) ¥ YCJIOBHSIX UX 00pa3oBaHus

Tepmoaunamuka 0HOJIOTMYECKUX NPO-
eccoB

1 gac

[Ipumenenne meroma rpadoB Ans ucC-
CIEJOBAaHUS CTAIMOHAPHON KHUHETHUKH
(depmenTaTuBHBIX ~ peakiuil.  OOrue
MPUHIIMAIIBI  aHajdu3a 0o0Jiee CIIOKHBIX
(epMEeHTATUBHBIX peakiui. BrusHaue




TEMIEPaTypbl Ha CKOPOCTh PEaKIUil B
OHMOJIOTUYECKHX cHCTeMax. B3anMocBs3b
KHUHCTHUYCCKUX HU TCPMOAUHAMHUYCCKUX
napameTpoB. Poib KOH(pOpMaIMOHHBIX
CBOMCTB OMONOJIMMEPOB

Kuneruka d¢epMeHTATUBHBIX NpOLEC-
COB

1 yac

TepMoaMHAMUYECKHUE  YCIOBHSL  OCY-
IIECTBJICHUS CTAllUOHAPHOTO COCTOSIHHUSL.
CBsi3b MEXTy BEIIMYUHAMHI XUMUYIECKOTO
CpoAcTBa U CKopocTsiMu peakiuii. Tep-
MOJIMHAMUYECKOE COMPSDKEHUE PEaKIIHiA
U TerIoBbIe 3(PPEKTh B OMOITOTHISCKUX
CUCTEMaX.

IIpumeHeHue JMHEHHOW TepPMOIAUHA-
MHKH B OMOJIOTHH.

1 gac

TepMoauHaMUUECKHE  XaPAKTEPUCTUKHU
MOJIEKYJISIPHO-OHEPTreTUYECKUX MpoIec-
coB B Ouocucremax. Henuneinas tep-
MoauHamuka. OOmre KpUTEpUH YCTOM-
YUBOCTH CTallMOHAPHBIX COCTOSIHUH U
nepexojga K HHUM BOJM3M M BAQIA OT
paBHOBecHs. CBSI3b SHTPONHUU U UHOOP-
MaliH B OMOJOTHYECKUX CHCTEMAaX

IIpocTpancTBeHHas
OMOMO0JIUMEPOB

opraHu3aums

1 gac

@dakTophI CTA0MIN3AIMH MAaKPOMOJIEKY I,
HA/IMOJICKYJIIPHBIX CTPYKTYp U OHOMEM-
Opan. B3anmoelicTBue MaKpOMOJICKYJI C
pactBoputesnieM. CoOCTOSIHME BOJbI U
ruApodoOHbIC B3aMMOJICHCTBHS B OHO-
CTPYKTYypax. [lepexompl  crmpab-
kIyOoK. OCOOEHHOCTH MPOCTPAHCTBEH-
HOHM opraHm3anuu OEIKOB U HYKJICHHO-
BBIX KHCJIOT. Mojenn GUuOpHIUIAPHBIX U
rIoOysIpHBIX OenkoB, KonmyecTBeHHAS
CTPYKTypHas Teopusi Oernka.

JInnaMmuuyeckue CBOMCTBa
HBIX 0€JIKOB

rJ00yJasp-

1 gyac

MeTtoasl u3ydeHus KOH(POPMAIMOHHOM
MOJIBYDKHOCTHU: HW30TOIHLIA OOMEH, JIIO-
MHHeECLIEHTHBIe MeTonbl, OIIP, ramma-
pe3oHaHCcHas criekTpockonus, IMP BbI-
COKOr'0 pa3pelieHusi, UMITYJIbCHbIE Me-
toabel AMP, MeTOIBI MOJIEKYJISIPHOW AU-
HaMHUKU. ABTO- U KPOCCKOPPENAIMOH-
Hble (QYHKIUA TOPCHOHHBIX YIJIOB U
MEKaTOMHBIX paccTostHuil. KapTsl ypoB-
Hel cBOOOTHOW YHEPTUH METITH]IOB

JAuHamuyeckue CBOMCTBA
HBIX 0€JIKOB (IPO0JIKEHHE)

rJ100y.Jsip-

1 yac

JnHamuka 3IIEKTPOHHO-
KOH(pOPMAIMOHHBIX MepexoaoB. Poib
BOIBl B IuHAMUKe OenkoB. Poibp KOH-
(hopMallMOHHON TOABHXHOCTH B (YHK-
[IMOHUPOBAaHUH (EPMEHTOB W TpaHC-
MIOPTHBIX OEJKOB.




DJIeKTPOHHBbIE CBOICTBA OMOMNOJMMe-
poB

1 gac
MexaHu3MBl MUTPAIUU dHEPTHH: Pe30-
HaHCHBIfI MCXaHU3M, CHUHIJICT-

CHHIJICTHBI M  TPHUILICT-TPUILICTHBIN
MEePEeHOChI, MUTpalus dKkcuToHa. IIpupo-
Ja THUIEPXPOMHOTO U THUIOXPOMHOTO
s dexToB. Bo3OyxaeHHBIE COCTOSIHUS H
TpaHcdopmanus SHepTuu B OMOCTPYKTY-
pax. IlepeHoc 31eKTpoHa B OMOCTPYKTY-
pax. Pasznmuunble Qusnyeckue Monenu
nepeHoca 3JeKTpoHa. TyHHENbHBIH 3-
¢exr. TyHHETUpOBaHWE C YyYacTHEM
BUPTYaJbHBIX YpPOBHEH. OIEKTPOHHO-
KOH(OpMALIMOHHBIE B3aWMOJCHUCTBHUS M
penakcalioHHbBIe Ipolecchl B Ouo-

CTPYKTYypax.

10.

CTpykTypa ¥ (YHKIHOHMPOBaAHHE
OMOJIOrNYecKNX MeMOpaH

1 yac

OU3MKO-XMMUYECKHE MEXaHU3MbI CTa-
omnmm3anuu MeMOopan. OcobeHHOCTH (da-
30BBIX TIEPEXOJIOB B MEMOpaHHBIX CH-
cremMax. BpamarenbHas W TpaciasaLUOH-
Has  TOABWXHOCTh  (pochomunuaos,
¢bmun-dgon  mepexonpl.  [oaBHKHOCTH
MeMOpaHHBIX OenkoB. BnusHue BHe-
HUX (PKOJOTMYEeCKnX) (aKTOpoB Ha
CTPYKTYPHO-(DYHKIIMOHAIBHBIC XapaKTe-
pUCTHKH OMOMeMOpaH.

11.

JJleKTpHYeCKHe CBOWCTBA OMOJI0rHYe-
CKHX MeMOpaH

1 gac

Oco0eHHOCTH CTPYKTYPBI )KUBBIX KIETOK
Y TKaHEH, Je)Kallue B OCHOBE HMX DIICK-
TpUYEeCKUX CBOUCTB. CBOOOMHBIE palu-
KaJIbl MPU LIETIHBIX PEAKIUAX OKHCICHHS
JUTUI0B B MeMOpaHax W JAPYTHX Kiie-
TOUHBIX CTpyKTypax. OOpa3zoBaHuE CBO-
OOJTHBIX PAJMKAJIOB B TKAHIX B HOPME U
Ipy MATOJIOTMYECKUX mpoueccax. Poinb
aKTUBHBIX (popM KuCIOpoga. AHTHOKCH-
JAHTBI, MEXaHU3M HX OHOJIOIrHYECKOrO
neiicTBusa. EcTecTBEHHBICE aHTHOKCHIAH-
ThI TKAHEW U UX OMOJoTHYecKasi poiib

12.

buopusuka npoueccoB TpaHcnopra
BelllecTB 4Yepe3 OmomMeMOpaHbl M OMO-
3JIEKTPOreHe3

1 gac

ITorenuman 1Mokos, €ro MpoOUCXOKICHUE.
AKTHUBHBII TPAHCIOPT. DJIEKTPOTCHHBIN
TpaHcropT HoHOB. Yuactne AT®a3 B
AKTMBHOM TpPAHCIIOPTE HWOHOB 4epe3
O6uonornyeckue MemOpaHbl. oHHBIE
KaHaJIbl; TEOpPUS OJHOPSAIHOIO TpaHC-
nopta. VIoHO(OpHI: MEPEeHOCUHKH U Ka-
HanooOpa3sytouie areHtel. MonHas ce-
JEKTUBHOCTh MeMOpaH (TepMOAMHAMHU-
YECKMA ¢ KHUHETUYECKUU TTOJXOIBI).
Mojens napaienbHo (QYHKIHMOHHPYIO-




KX IMaCCUBHBIX M aKTHBHBIX HYTGI\/JI IIe-
PEHOCA MOHOB.

13.

Morenuuan geiicrpus. buogusuka co-
KPATHUTEJbHbIX CHCTEM

1 gac

OCHOBHBIE TIOHATHS TEOPUHM BO30YIHU-
MbIX cpell. OCHOBHBIE THUIIBI COKpPATH-
TENBHBIX W MOABMIKHBIX cucTteM. Moije-
KYJSIDHbIE MEXaHU3Mbl IOJABHKHOCTH
OCJIKOBBIX KOMIIOHEHTOB COKPATHUTEIIb-
HOro amnmnapara meii. [IpuHuuUner npe-
00pa3oBaHMs SHEPTHH B MEXaHOXHUMHUYE-
CKMX cHcTeMax. TepmMoaMHAMHYECKHUE,
SHEPreTUYECKUE W MOIIHOCTHBIE Xapak-
TEPUCTHUKA COKPATUTEIIbHBIX CHUCTEM.
OYHKIIMOHUPOBAHUE TONEPEYHOIOIOCA-
TOM MBI IIO3BOHOYHBIX. Mopaenu
Xakcnu, Jemepesckoro, Xumnna. Moie-
KYJSIDHBIE MEXaHU3Mbl HEMBILICYHON
MTOJIBUYKHOCTH.

14.

MOJ’IeKy.]'IﬂpHLIe MEXaHM3MbI IIpouec-
COB JHEPreTU4€CKOro COnpsKeHus

1 yac

Comnpsraromue KOMIUIEKCHI, UX JIOKaJIH-
3anusi B MeMOpaHe; pyHKIUU OTAEIbHBIX
CyObeqUHMIL; KOH(OpMAIMOHHBIE IEepe-
CTpOIiKH B mpoliecce oOpa3oBaHMsI Mak-
poapra. IIporeomunocomel Kak MOZENb
JUIsL U3Y4YEHUs MEXaHHM3Ma HHepreruye-
CKOTo comnpsbkeHus. bakrepuopononcux
KaK MOJICKYJIAPHBIN (POTOIIEKTPUIECKUIA
reHepaTop. PU3NYECKUE aCIEKThl U MO-
JIEJIM SHEPreTUYECKOT0 CONPSIKEHHUS.

15.

buopusuka penenuuu

1 yac

®oropeuenuus. CTpoeHue 3pUTENBHON
KJIETKA. MonekyisipHas OpraHu3anys
(dboToperienTopHO MEeMOpaHbI; AUHAMU-
Ka MOJIEKYJIbl 3PUTEIBHOIO MUTMEHTA B
MeMOpaHe.  3pUTENIbHbIE  MUTMEHTHI:
KJIaccu(uKalus, CTPOCHUE, CHEKTpalb-
HbIE XapaKTEePUCTUKH; (POTOXUMHUYECKHE
IIpPEBpallCHNs] pOJNONCHHA. PaHHue u
MO3JJHUE PELENTOPHbIE MOTEHIUAIbI.
MexaHnu3mMbl TE€Hepaluu IO3JHET0 pe-
LENTOPHOrO TNOTEeHHHMana. MexaHope-
nenuus. PenenTopHsle OKOHYAHUS KO-
KW, Tpolpuopenentopsl. MexaHope-
LENTOPbl OPraHOB 4YyBCTB: OpraHsl 0o-
KOBOM JIMHUU, BECTUOYJISIPHBIN ammapar,
KOpPTHUEB OpraH BHyTpeHHero yxa. O0-
1[Me MpeAcTaBiIeHus o paboTe opraHa
ciayxa. CoBpeMEHHBIE IPENCTABICHUS O
MEeXaHM3MaxX MeXaHOpEeLeNlny; reHepa-
TOPHBIM MOTEHIUAN. DJIEKTPOPELEIIIUS.
Xemopenenius. Obonsuue. Bocnpusitue
3amaxoB: MMOPOTH, KiIaccu(UKaIus 3ama-




xoB. Bkyc. BkycoBble kauectBa. CTpoe-
HHE BKYCOBBIX KJIETOK, Ipo0iieMa BKyco-
BBIX pELENTOpHBIX OenkoB. Penenuus
MeauaTtopoB U TropMmoHOB. [IpoGiema
KJIECTOYHOTO y3HaBaHHs. MeXxaHU3MbI
B3aMMO/ICHCTBUS KJIETOYHBIX ITOBEPXHO-
CTeH

16.

MexaHu3mMbl TPpaHC(HOPMAIMU IHEPTHH
B IEePBUYHBIX (POTOOMOJIOTHYECKHX
npoueccax

1 yac

buodusuka dorocunreza CTpykrypHas
opranusanus 1 QyHKIHOHUpOBaHUE (o-
TOCHHTETHYECKUX MeMOpaH. DoTocHH-
TeTudeckass enuHuna. /[ga Ttuna mnwr-
MEHTHBIX CHUCTEM U JIB€ CBETOBBIC PEaK-
muu. Opranuzanus U (yHKIMOHUPOBA-
HUEe (OTOPEAKIIMOHHBIX IEHTPOB. [Ipo-
OleMbl TIEPBUYHOTO akTa (POTOCHHTE3A.
DNeKTPOHHO-KOH(DOPMAIIMOHHBIE  B3au-
MOJIEUCTBUSL. dotonHOpMaAITMOHHBIH
nepexon. Kunernka u dusmdeckue me-
XaHU3MBI MEPEHOCa JJIEKTPOHA B 3JIEK-
TPOH-TPAHCIIOPTHBIX IEMSIX TpU (OTO-
cuHTe3e.  MexXaHu3Mbl  COMpPSHKCHUS
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX pe-
aKUUN ¢ TpaHCMEMOpPaHHBIM MEPEHOCOM
npoToHa. MexaHu3Mbl (POTOMHTUOHPO-
BaHus. OCoOEHHOCTH U MEXaHU3MBbI ¢o-
TOPHEPTreTUYECKUX  peakiuii  Oakre-
PHOPOJIOTICHA U 3PUTEIHLHOTO MUTMEHTA
POJIOTICHHA.

17.

doroperyaaTopubie M (OTOAECTPYK-
THBHBIE IIPOLECCHI

1 yac

®dutoxpoM — yHUBepcaibHas ¢doTope-
LIENTOpHAs CHCTEMa PEryysiliiu MeTabo-
au3Ma pacTteHud. MosekynspHble CBOM-
CTBAa U CHEKTPAJIbHBIE XapaKTEPUCTUKH
¢uToxpoma. Mexanusm obpatumoit ¢o-
TOKOHBepcUu JBYX (opMm ¢duroxpoma.
[TonsiTEe O POTOXPOMHBIX MOJIEKYJIaX U
(OoTOXpOMHOM MexaHu3Me (OTOAKTHBA-
uun ¢epmeHToB. doToxuMuyeckue pe-
aKiuy B Oenkax, JUMUJAX U HYKJIEHHO-
BbIx kuciortax. JHK kak ocHOBHas
BHYTPUKJIETOYHAsI MUILIEHb IIPU JIETAJb-
HOM U MYyTareHHOM JEWCTBUHU YIbTpa-
¢uoneroBoro cera. POTOCEHCHUONITHU3H-
pOBaHHbIE M JBYXKBAHTOBbIE PEAKIUU
npu nospexaeHnn JIHK. Mexanusmel
(hoTOMMHAMHYECKUX MPOIIECCOB. 3aIuTa
JIHK HeKoTOpbIMM XMMHMUYECKHMHU CO-
eauHeHusIMH. D exTsl poTopenapanuu
u QorozammTel. PepMEHTATUBHBIN Xa-
pakTep U MOJIEKYJSIpHBIN MeXaHu3M (o-
TopeakTuBauuu. Ponb ¢otomnaynupo-




BAaHHOT'O CHHTE3a OMOJIOTMYECKH aKTHB-
HBIX COEAMHEHMH B mpouecce (oTo3a-
muThl. Mexanu3Mm  (OTOCHHEpreTHYe-
CKHUX peakuui Nnpu KOMOMHHUPOBAHHOM
JIMCTBUU Pa3HBIX JJIMH BOJH YJIbTpadu-
0JIETOBOT'O CBETA.

18. OcHoBHbBIE 110JI0KEeHUs] PaIHAlMOHHOM | 1 yac

U IKO0JIOTHYeCKOil Onopusuxm. Ponp  Omodusnuecknx wuccaeaoBaHUI
CJIOKHBIX CHCTEM B aHAJIM3€ MEPBUYHBIX
U TOCIEAYIOUIMX JIyYeBBbIX IPOLIECCOB.
[Ipobnema pucka. DakTopsl, MOIUPH-
LUPYIOIKE JIy4eBOE IOpaXKeHUe: pa-
JTMOMPOTEKTOPbl U PaAMOCEHCHOMIN3a-
TOpBI, UX XMUMHYECKas Mpupojaa u Ouo-
JOTHYECKOe IeHCTBHE. DHAOTCHHBIN (hOH
paguope3sucTeHTHoCTH. JlyueBble peak-
i U crpecc. Kucmopomusiii s ekt u
MeXaHU3Mbl ero mnposiBieHus. OcoOeH-
HOCTH XUMHUYECKON 3allluThl OpraHu3Ma
OT JAECWCTBUS MaJIbIX J103 U XPOHUUYECKOI'O
00JydeHus.

MonexysipHble MEXaHHU3MbI MOBPEX/a-
rolero aewcrtus kuciaopona. Ilyru cae-
TOBOM M TEMHOBOM aKTHUBALUM MOJIEKY-
JAsipHOTO Kucinopoja. PdepMeHTaTUBHBIE
U HedepMeHTaTHBHbIE peakiuu. Poib
CBOOOTHO-PAIMKAIBHBIX PEAKIUN U CHH-
[JIETHOTO KUCIO0poaa. MeToibl U3ydeHus
OKHUCJIUTEIbHBIX JECTPYKTUBHBIX MpO-
IIECCOB B OMOJIOTMYECKHX CHCTEMaXx.
[Ipupoansie poroceHcuOnUIM3aTOPH! PO-
TONECTPYKTUBHBIX TIpoueccoB. [lospe-
XKJIECHUS pacTeHUN IpU JeMcTBUM repOu-
IIUJI0B, 3arpsA3HUTENEeH aTMOC(ephl, TOK-
CHUECKUX BellecTB, 3a0oneBaHusx. Pa-
TOLUTO3 M CBEPXUYBCTBUTEIBHOCTH B
CBSI3M C UMMYHHUTETOM >KHBOTHBIX U pac-
TUTENbHBIX opranu3moB. CrapeHue pac-
TE€HUH, NMPOLYKTHl AeTpajaluu JIUINJO0B
U MUTMEHTOB. MoJeKyIspHble MEXaHU3-
MBIl aJanTaly >KMBBIX OPraHU3MOB K
JKCTpeMaJIbHBIM  (pakTOpaM  BHEIIHEH
cpeabl (TemIeparypam, OCBELICHHUIO, 3a-
COJIEHUIO, JEUCTBUIO KCEHOOMOTHKOB,
TMIIOKCUH U TUIIEPOKCHUH).

7. ®oupa ouenounbix cpeacts (POC) niisi oeHUBAHHUS Pe3yJILTATOB 00y4YeHHUS IO
AMCUUIIMHE (MOAYJII0).

7.1. TunoBble KOHTPOJIbLHbIE 3aJaHUSI WM HHbIe MaTepHAaJibl JJisl NpoBeJie-
HHS TEKYLIEero KOHTPOJIsI YCIIeBaeMOCTH.



Omnpoc CTyA€HTOB IO MaTepuaiaM IMOCIEAHEH MNPOYUTAHHOW JIEKIMH, KOHTPOJIBHO-
CaMOCTOSITeNIbHBIE PAOOTHI MOCIIE 3aBEPIICHUS U3YUCHHS KXKI0TO pa3/ena.

dopma NpoMeEKyTOYHOT0 KOHTPOJIs — 3au€T (2 cemectp). Ilo pe3ynbraram cnaum 3auéra
CTYACHT IOJIY4aeT «3aYTEHO» WIN «HE 3aU4TEHO».

7.2 TunoBble KOHTPOJIbHBbIE 3a/IaHNUsI WJIM HWHbIe MATePHAJIBI JJsi MpoBe/e-
HHS IPOMEKYTOYHOM aTTeCTALMH.

- JUIs 3a4eTa
Buaer Ne 1
1. Onucanue TMHAMUKN OMOJIOTMYECKHUX IPOLECCOB C IIOMOIIBIO XUMUYECKOW KUHETUKU. Y PaB-
Henne Muxasnuca-MenteH. Metoasl onpenenenust Km u1 Vmax. KoHKypeHTHOE 1 HEKOHKY-
PEHTHOE UHTMOMPOBAHUE.
2. l[Ipsamoe u HenmpsaMoe IeWCTBUE HOHM3UPYIOMKX U3TydeHui. Pagnonu3 Boasl. DddekT Jetina.
PannanroHHO-UHAYIIMPOBAHHBIE OKUCIUTENIBHBIE TTPOLIECCHI B JIMMUAaX. AHTHOKUCITUTEIHHBIC
CUCTEMBI, YYaCTBYIOIIME B PETYJISAIUN aKTUBHBIX ()OPM KHCIOPO/Ia.
3. Ocob6eHHOCTH MPUMEHEHHSI METOJIOB aJCOPOITMOHHOM CIIEKTPOCKOIIHUHU VISl UCCIICIOBAHUS
OHOJIOrn4YecKrX 00BEKTOB B YIbTPA(UOIETOBOM U BUIUMON 00TIaCTH.

Bbuner Ne 2

1. IToBepXHOCTHBIH 3apsa MEMOpaHbl. J[BOMHOI 2IEKTPUUECKUN CITOM; TPOUCXOKIACHUE IICK-
TPOKMHETUYECKOr0 NoTeHana. Binusaue pH u noHHOro cocrasa cpejibl Ha TOBEPXHOCTHBIN
MOTEHIUAL.

2. CBOOOAHO paiuKaJIbHBIE COCTOSIHUSI B OMOJIOIMYECKUX CUCTEMaxX. AKTUBHbIE (DOPMBI KUCIIO-
pona.

3. dayopeceHTHbIE METO bl UCCIIEA0BAaHUS (POTOCUHTETUYECKUX ITPOLIECCOB.

Buaer Ne 3

1. [TaccuBHBIN TPAHCIIOPT; IBMXKYIIUE CHIIBI TIEPEHOCA HOHOB. DJeKTpoauddy3uoHHOE YpaBHE-
Hue HepHcra-I1nanka. YpaBHeHHs TOCTOSIHHOTO IMOJIS /AJIs MOTEHLIMANIa M HIOHHOTO TokKa. [Ipo-
HUIIAEMOCTh ¥ MPOBOAUMOCTh. COOTHOIIIEHHE OTHOCTOPOHHUX MOTOKOB (COOTHOIIIEHUE Y CCHH-
ra).

2. 3axoH JlambepTta-bepa. [lpunuun @panka-Konaona. Buyrpennss konsepcus. OiyopeciieH-
1usi. KBaHTOBBIHM BBIXO U BPEMS )KU3HU BO30Y>KJICHHOTO COCTOSTHHSL.

3. DIIP-cnekTpocKomus B UCCIETOBAaHUM OMOJIOTHYECKUX MEMOpaH.

Buier Ne 4

1. JlnHamMuuecKkue MoIenH OHOIOTHYECKUX MPOoLeccoB (PopMaIi3M 3auCH JUHAMHUYECKUX MO-
Jierieil Ha mpuMepe KOHKPETHOM 3a/1aun), IMHEWHbIE U HEJIMHEHHBIC JTUHAMUYECKUE MOJIEIIH, T10-
ustue napamerpuueckoit S1 +E ES1 E+P ES2 S2 +E kO k1 k-1 k2 k3 k4 k5 k-5 k6 muarpamwmsi,
"TodyeuHble" U pacnpeneNEHHbIEC JMHAMUYECKAE MOEIIH.

2. Paznenenue 3aps10B M EPEHOC AIIEKTPOHA B IEPBUYHBIX CTaIUAX Mpoleccax (OTOCHHTE3A.
Pomb a5ekTpoHHO-KOH(GOPMAIIMOHHBIX B3aUMOJICHCTBUMN.

3. UccnenoBanue cOCTOSAHUS (POTOCUHTETUYECKOH 3JIEKTPOH-TPAHCIOPTHOM LIENH METOIOM
JUTUTETLHOTO MOCJIECBEYEHHS XJI0poduiLIa.

buner Ne §

1. ®otocencubmmzatopsl. PoTOANHAMHYECKOE ACHCTBHE.

2. IlepBblii U BTOPOI 3aKOHBI TEPMOIMHAMUKHU B Onojoruu. PacueTs! sHepreTuyeckux 3pPpexTon
peaknuii B OMOIOTHYECKUX CUCTEMaX. XapaKTepUCTHUECKUe (PYHKIUHU U UX UCTIOIb30BaHUE B
aHayu3e ONOJIOTUYECKUX ITPOLECCOB.



3. Metoapl UcCaeI0BaHUS DJICKTPUUESCKIX CBOMCTB OMCIOMHBIX JIMITHIHBIX MEMOpaH U JTUIIO-
COM.

Buier Ne 6

1. CtpykTypHas opranuzanus OMoJI0orndeckoil MeMOpaHbl. XapakTepruCcTUKa MEMOpPaHHBIX Oell-
KOB U JiunuoB. Pa3oBsiii iepexo. JlarepanbHas OIBUKHOCT U (IIHIT-(DIIOT ITepexXo/Ibl.

2. Buasl nonnsupyromux u3nydenuid. O0mas ¢puzndeckas XapakTepucTUKa. ['paHuna Mexmay
MOHU3HUPYIOUIUM U HEMOHU3UPYIOIIUM 3JIEKTPOMAarHUTHBIM U3 TyYECHUEM.
3. Meton OIIP B uccneqoBaHry BHYTPUMOJIEKYJISIPHON MOJBHKHOCTH.

buner Ne 7

1. Tunbl 06beMHBIX B3auMo ieiicTBUNA. Kputeprun yCTOHYMBOCTH MaKPOMOJIEKYJI.

2. Tpancnopt 3J€KTPOJUTOB. DIEKTPOXUMHUUECKUN MOTeHIMal. loHHOE paBHOBECHE HA IPpaHU-
e MmeMOpaHa-pactBop. [Ipodunu moreHmana 1 KOHIEHTPALUU HOHOB B IBOMHOM dJIEKTpUYE-
CKOM CJIO€.

3. AMP-cniekTpocKomnus B UCCIEIOBAaHUM BHYTPUMOJIEKYJIIPHON MOJIBUKHOCTH.

Buier Ne 8

1. MoHHble KaHANBI; TEOPHS OTHOPSAHOTO TpaHcnopTa. MoHO(OpPHI: MEPeHOCUUKH U KaHaTI000-
pasyromue areHThl. FloHHas CeJIeKTUBHOCTh MEMOpaH.

2. OcHOBHBIE TIOJIOKEHUS TEOPUH MuTYena; 3IeKTPOXUMUYECKUI IpaIueHT MPOTOHOB; YHEPTH-
3UPOBAHHOE COCTOSIHUE MEMOpaH; MEMOPAaHHbIN MOTEHIMAJI MUTOXOHIPHU, XJIOPOILUIACTOB U
xpomarodopoB OakTepuii; ponb H+ -ATda3kbl.

3. JIroMHHECLIEHTHbIE METO/IbI B UCCIIEI0BAaHUN BHYTPUMOJIEKYJISIPHOM MOABUKHOCTH.

Buier Ne 9

1. 1036l HOHU3HUPYIOUINX H3ITYYEHUH (IKCTIO3UITMOHHAS, TTOTIIOIEHHAs, SKBUBAICHTHAsI, Y eK-
TUBHAsA) ¥ UX €UHULIBI. MOIIIHOCTD JTO3BI.

2. BpeMeHnHas viepapXus U IPUHITAI “y3KOT0 MecTa” B OMOJIOTHYECKUX cucTeMax. [Ipumepsl.
VYpasnsromue napaMmerpsl. beicTpbie U MeITIeHHbIE IEPEMEHHBIE.

3. OcoOeHHOCTH MPUMEHEHHSI METOJIOB aJCOPOITMOHHOM CIIEKTPOCKOIHH JIJIsl UCCIICI0BAHMS
OMOJIOTNYECKUX 0OBEKTOB B yIBTPa(UOIETOBOM U BUAUMOM 001acTH.

buner Ne 10

1. CraunoHapHble COCTOSHUSL OMOIOTMYECKUX CUCTEM. MHOXECTBEHHOCTh CTallMOHAPHBIX CO-
CTOSTHUU. Y CTOMYMBOCTB CTAllMOHAPHBIX COCTOSIHUMN. [IpuMepsl.

2. OCHOBHBIE paIMAIIMOHHBIE (DAaKTOPHI, OMPEACIIAIONINE paguoduogornyeckue 3QPeKThl: BHEI-
Hee U BHYTpEeHHee 00yueHne, BUI HOHU3UPYIOLIEr0 U3Ty4YeHus, 103a 00aydeHus (OCHOBHBIE
XapaKTePUCTHKU J030BOM KpHUBOM TH0eNn), MpOCTPAaHCTBEHHOE pacIipeiesICeHUe 103kl 00IyUeHus
B OpraHu3Me, BpEMEHHOE paciipe/ielieHUe J03bl 00TyueHHs..

3. Metop peructpani TOKOB HOHHBIX KaHAJIOB («II3TY-KJIaMID» METON)

Bbuaer Ne 11

1. Tpaucmopt HeanekTponauToB. [Ipoctas u orpanndennas qudgysus. 3akonsl Ouka. CBs3b
MIPOHMUIIAEMOCTH MEMOpaH C PaCTBOPUMOCTHIO POHUKAIOIINX BEIIECTB B Jumnuaax. O0aerdeH-
Hast U Py3ust.

2. buonorndeckue Tpurrepbl. CUI0BOE U TapaMETPUUECKOE NIEPEKIIIOYEHNE TpUrrepa. ['ucrepe-
3UCHBIE siBiIeHUS. [Iprumepsl.

3. OIIP-ciekTpoCKOMNHs B UCCIAEAOBAaHUN OMOJIOTUYECKUX MEMOpaH.

Buaer Ne 12
1. ITorenunan neiictBus. Pons nonos Na, Ca u K B renepanuu noresiuana 1eicTBUs B HEPB-
HBIX ¥ MBIIIEYHBIX KJeTKax; pojs HoHOB Ca u Cl B reHepanuu noTeHnuana 1eicTBus B KIETKax



BoJiopocsid. KnHetrka nu3MeHeHu# MOTOKOB HOHOB MPH MOTEHIMale AeicTBusA. OnrucaHue HoH-
HBIX TOTOKOB B MOJICTH XOPKKUHA- X aKCITH.

2. MexaHu3MBbI IepeHoca 3J1eKTpoHa mpu ¢ortocunTese. ConpsskeHne OKUCINOTEBHO- BOCCTa-
HOBUTEIILHBIX PEAKIIMIA ¢ TPAHCMEMOPAHHBIM ITEPEHOCOM IMPOTOHA.

3. MeToa XeMOJFOMUHECIICHIIMY B UCCIICIOBAHUH T€HEPAIIMH aKTUBHBIX ()OPM KHCIIOPOJIa U TIe-
PEKHCHOTO OKHUCIICHHUS JTUTTHIOB.

Buier Ne 13

1. Monnsie Toku B Mojienid X0 KKUHA-XaKkcau. BopoTHbie Toku. DiyKTyaluu Hapss>KeHUs U
MIPOBOJAMMOCTH B MOJICJIBHBIX U OMOJOTHYECKHX MeMOpaHax.

2. OcHOBHBIE Onosornueckue GaKkTophl, ONpeaAeIIoNnIre paguoounoaorndeckue 3GPEeKThl: BUT
JKUBOTO OpraHu3Ma, BO3pacT (CTaaus pa3BUTHS), oI [loHATHE pauOdyBCTBUTEIILHOCTH.

3. Ucnonp3oBanue Metoza (pryopeclieHTHBIX 30HA0B JUIsSl UCCIIEeI0BAaHUS COCTOSIHUS KIIETOUHBIX
MeMOpaH 1 MoJiekyJ. [Ipumepsr.

buaer Ne 14

1. CtpykTypHas opranuzanus U GQyHKIIMOHUPOBaHHE (DOTOCUHTETHYECKHX MeMOpaH. PoToCHH-
TEeTUYECKas €MHUIIA. [[Ba THIIa MUTMEHTHBIX CUCTEM U JIBE€ CBETOBBIC PEAKIIUU

2. JInHaMu4YecKas IMOJABMIKHOCThL OCIIKOB.

3. [IpeacraBieHust 0 MPOCTPAHCTBEHHO HEOJHOPOAHBIX CTAIIMOHAPHBIX COCTOSHUAX (AUCCUTIA-
TUBHBIX CTPYKTYpPax) U yCIOBUSIX UX 00pa3oBaHus. CriocoObl MaTEMaTHUECKOTO OMKUCAHUS TIPO-
CTPAHCTBEHHO HEOJIHOPOIHBIX CUCTEM.

Buaer Ne 15

1. OcHoBHBIE (pa3bl NOTEHIMAA JeHCTBUS (JIOKaIbHBIN OTBET, I1/1, ciieoBple NOTEHIMABI).
Ponp nokanbHOro nMoTeHnyana B FeHepaluy OTEHIHala AeUCTBUSA, PELENTOPHOTO U CUHAIITH-
4eCKOro noTeHuuana. PurMmuyeckoe Bo30ykaeHHe U CIOHTAHHAsI aKTUBHOCTh HEPBHOW U pacTu-
TEJIbHOM KJIETKH.

2. OkucnuTenbHbIN cTpecc. AKTUBHBIE (POPMBI KHcTIopoa. MoseKysipHble MEXaHHU3Mbl IOBpe-
JKIAIOLIEro AeUCTBU Kucnopoaa. IlyTu cBeToBOM M TEMHOBOW aKTHBALUN MOJIEKYJIIPHOTO KHC-
aopozaa. depMeHTaTHUBHbBIE U HE(epMEHTATUBHBIE peakuu. Posib cBOOOIHO-paIMKANIBHBIX pe-
aKIM{ U CHHTJIETHOTO KUCIOPO/A.

3. IlpumeHeHne MeTo/1a CIIMHOBBIX 30H/I0B U METOK B OMOJIOTHYECKUX UCCIIEIOBAHUSIX.

buner Ne 16

1. To30Bast 3aBUCUMOCTb IIPOJOJIKUTEIBHOCTH )KU3HU MIIEKOIIUTAIOIIUX PU JEHCTBUA HOHU3H-
pyroiuero uziydeHus. CHHAPOMBI OCTPOTO JIy4eBOT0 nopakeHus. IloHaTHe KpuTHIECKUX opra-

HOB Y TKAaHEH.

2. Kunetuka npocTedmx pepMeHTaTUBHBIX peakuuid. Y paBHeHne Muxasnuca-MenTteH. Baus-
HUE UHTMOMTOPOB HAa KUHETUKY (PePMEHTATUBHBIX PEaKIIUM.

3. MeToJ1 XeMOJIIOMUHECLIEHIIUN B UCCIIEIOBAaHUN T€HEPAIIMN aKTUBHBIX ()OPM KHUCIOPOAA U T1e-
PEKHCHOTO OKHMCIICHHUS JIUITAOB.

Buaer Ne 17

1. ®U3NKO-XUMHUYECKHE MEXaHU3MBI cTabuIu3au MeMopan. Oco0eHHOCTH (ha30BBIX MEPEXO0-
JIOB B MEMOpaHHBIX cHCTeMax. BpamarenbHas 1 TpaHCISIMOHHAS TIOJIBIXKHOCTE (ochommu-
noB, ¢uun-duion nepexozsl. JlarepansHas 1uddy3ust MeMOpaHHBIX JIUITUAOB.

2. Kucnoponnslii 3p@exT B paagroOHOI0TUU U €T0 MEXaHU3MBI.

3. Marematndeckue MOJIENIN pOoCcTa OTACTbHON MOMYJISAIMUA. AHATIN3 MOAETH «XUIHUK-KEPTBaY.
@®azoBbIE TOPTPETHI.



buner Ne 18

1. I3MeHeHune 3HTpONMHU B OTKPHITHIX cucteMax. [loctynar [Ipuroxxuna. TepmonnHamuyeckue
YCIJIOBUS OCYIIECTBICHHS CTALIMOHAPHOTO COCTOsIHMSA. [Iprumepsl.

2. MonenpHBIe MEMOpaHHBIE CUCTEMBl. MOHOCIION Ha TpaHulle pasnena (as. bucnoitapie MeM-
Opansl. [IpoTeoaunocomsl.

3. dayopecieHTHBIE METO/IbI UCCIIEAOBAHUS (POTOCHHTETUYECKUX MTPOLIECCOB.

buaer Ne 19

1. Biousinue TemiiepaTypbl Ha CKOPOCTh PEakIuii B OMOJIOTMUECKUX CHCTEMaX. DHEPIus aKTHBa-
LAH.

2. KondopmanronHas moABMKHOCTh OekoB. THITBI IBIKEHUS B Oenkax. Mepapxus aMIuiuTy 1 1
BpeMEH KOH()OPMAIIMOHHBIX JBIKEHUH. CBS3h XapaKTEPUCTUK KOH(HOPMAITMOHHOHN O IBUKHO-
CTH OCJIKOB C UX (PYHKIIMOHAIBHBIMU CBOMCTBAMH.

3. MeTozsl perucTpanuu MEMOPaHHOTO MOTCHIINAIA K HOHHBIX TOKOB.

buaer Ne 20

1. Mexanu3mbl (pepMEHTAaTUBHOTO KaTajau3a. DJIEKTPOHHO-KOH(GOPMAIIMOHHBIC B3aUMOICHCTBUS
B (hepMeHT-cyOcTpaTHOM KOoMILTIekce. OOpa3oBaHre MHOTOIICHTPOBOW aKTUBHOM KOH(HUTYpaIiy.
2. [ToTeHuuan nokosi, €ro MPpoOUCX0XKJICHUE U UHTEPIIPETALMS Ha OCHOBE SKBUBAJIEHTHOMN dJIEK-
TPUYECKOM cxeMmbl MeMOpaHbl. PaBHOBecHbIe moTeHInaNbI 1711 HOHOB K 1 Na. AKTUBHBIM
TpaHCHOPT. DJIEKTPOTCHHBIN TpaHCTIOPT HOHOB. Posib AT®-a3 B aKTUBHOM TPAHCIIOPTE HOHOB
yepe3 ouonornveckne memOpansl. Llukn padoter Na/K Hacoca u Ca- Hacoca.

3. ®nyopecieHTHbIE METObI HccaeaoBaHus BHyTpukiIeTouHoro pH u pCa.

Buaer Ne 21

1. [Tpuammn @panka - KongoHa v 3akoHbI (hryopectieHIuu. JIloMrHeCIeHITIS ONOJIOTHYECKU
BA)KHBIX MOJIEKYJ. MeXaHNU3Mbl MUTPAllUU SHEPTUU.

2. NloHHbI# TpaHCcHOPT B KaHanax. IOHHBIN KaHAT KaK JUHAMUYECKasi CTPYKTYpa: MOJEIH «I10-
pb» U KnacTepa. JIMCKpeTHOE ONMCaHue HOHHOTO TPAHCIIOPTa. BIusHUE JIEKTPUYECKOTrO OIS
Ha TPAHCTIOPT MOHOB B KaHaax. OIyKTyaluu MpoBOAUMOCTA MeMOpaHbl. MOJEKyJISIpHOE CTPO-
€HHE KaHaJIa.

3. Metoasl 00HapyKeHUsI CBOOOTHO paIUKAIBHBIX COCTOSIHUM.

Buuer Ne 22

1. ITonsiTHEe 000OIIEHHBIX CUII U TOTOKOB. JINHEHbIE COOTHOLIEHNS U COOTHOLIEHUS B3aUMHO-
ctu Onzarepa. TepMoauHaMKKa TPaHCHOPTHBIX MpolieccoB. CTalMOHApHOE COCTOSHUE U YCIIO-
BHs MUHUMYyMa CKOPOCTH IIpupocTa 3HTponuu. Teopema [Ipuroxuna.

2. Bo30yxieHHbIE COCTOSIHUS U TpaHC(hOopMaIlus SHEPTUU B MOJIeKynax. [lepeHoc anexkTpoHa u
bu3nyeckre MOAEIH NepeHoca NEeKTpoHa. TyHHENbHbIH P eKT.

3. Metop peructpani TOKOB HOHHBIX KaHAJIOB («II3TY-KJIaMID» METON)

Buaer Ne 23

1. JlnHamuKa 371€KTPOHHO-KOH(OPMAIIMOHHBIX IIepexo10B. Poiib BOJIbI B AMHAMUKE OEIKOB.
Posb koH(OpMaLIMOHHON TOABUKHOCTU B GYHKIIMOHUPOBAHUU (DEPMEHTOB U TPAHCIOPTHBIX
6enkoB. [Ipumepsl.

2. I[Iponnnaemocts MeMOpaH i BoAbl. 3akoH BauT - ['opda. OcMoTHueckue cBOICTBa KIETOK
U oprasesul. J{BrKyIiue cuibl TpaHCIOpTa BOJbL. TpaHCIIOPT caXxapoB U aMUHOKHUCIIOT Yepe3
MeMOpaHBbI ¢ y4aCTHEM MEPEHOCYNKOB. [IMHOIMTO3, SK301IUTO3 U 3HIOLIUTO3.

3. MaremaTtnyeckue MOJENN POCTa OTAEIBHOM MOMYJIALNN. AHAJIN3 MOAEIHN «XUIIHUK-KEPTBAY.
@®azoBbIE TOPTPETHI.



buner Ne 24

1. TpancMeMOpaHHBII IEPEHOC HOHOB B IMKJIE OAKTEPUOPOIOTICHHA.

2. O0wmue MPUHIMITEI OTTMCAHUS KUHETHKH TTOBEICHHUS OMOJIOTHYEeCKUX cucTeM. [IpuHIun y3K0-
ro Mecta. BpemeHHas uepapxus mporeccos.

3. J1030BBIC KpUBBIC BEDKUBAEMOCTH OOTY4YEHHBIX KJIETOK (OCHOBHBIE XapaKTepucTukn). [Tpun-
U [TOTIAJaHN S, TIPUHIIMIT MUILIEHH, IPUHIUI YCUJICHUS IEPBUYHBIX TOBPSKIACHUN M TPUHLIUT
CHCTEMHOTO OTBETa B PaIMOOHOJIOTHH.

Buaer Ne 25

1. ®oTOXMMHUYECKHE PEAKIIUU TOBPEKICHUS OCIKOB U HYKJICHMHOBBIX KUCIIOT.

2. ®U3UKO-XUMHUYECKHE TPOIECCH B HEPBHBIX BOJIOKHAX IPU MPOBEICHUH MMOTEHIIHANA IeH-
CTBUS U PUTMUYECKOTO BO30YKaeHUS. TerIonpoyKIus U CBeTopaccessHue OEIKOB U JIUTUI0B
[IpU reHepaluy NoTeHIMana AeicTBU. DHeproodecneuyeHrne nporecca puTMHIECKOro BO30yxK-
JICHUS.

3. OIIP - crieKTpoCKOMmus MPH UCCIEIOBAaHUN OMOJIOTHYECKUX MEMOpaH.

buner Ne 26

1. MonekynsipHast opranu3anus ouonorunueckux Memopan. Cocras, cTpoeHue, 00pa3oBaHUeE.
TepMmoauHaMuka nporeccoB GopMUpPOBaHUS U yCTOMUMBOCTH MeMOpaH. benok-nunuHsie B3a-
nmojierictBus. @a3oBblid epexo.

2. MexaHM3Mbl MUT'PALIUU SHEPTHU B (POTOCUHTETHYECKON crcTeMe. PeaklimoHHbIe HEHTPBI (o-
TocuCTEeMBI 1 U 2.

3. JIyueBas Oone3Hb uenoBeka. OrnpeeneHue oCTpoil 1 XpOHUUECKOM aydeBoii Oonesnu. [lepu-
oJIbI U (pa3bl OCTpOil TyueBoi Oose3nu. Kiaccudukamnmst octpoit ryueBoii 6one3nn. Ctoxactuye-
CKHUE U JIETEPMUHUPOBAHHbIEC, TeHETUUECKUE U coMaThudeckue 3(pdeKTsl 00ayueHus, IpuMepsl.

buner Ne 27
1. TlepBblii 1 BTOPOIi 3aKOHBI KJIACCUYECKOI TePMOAMHAMUKY B Ononorun. PacueTs! sHepreTu-

yeckux 3 (PeKToB peakuii B OMOJIOrHUECKUX CUCTEMax. XapaKTepucTuueckue QyHKIUU U
UX UCMOJIb30BaHUE B aHAJIN3€ OMOIIOTMYECKUX MTPOLIECCOB.

2. AKTUBHBIN TPaHCIIOPT HATPUS, KAIHS U KaJIbIUs. TpaHCHIOPT MPOTOHOB.
3. Pouib 351eKTpOHHO-KOH(POPMAIIMOHHBIX B3aUMOJIEHCTBHI B pa3/IeIeHNH 3apsi0B B PEaKI[MOH-
HOM LIEHTPE; MEXaHU3MbI OKHUCJICHHSI HIUTOXPOMA B PEAKIIMOHHOM LIEHTPE.

Buaer Ne 28
1. Dnexktpoanddy3roHHasT TEOpHsl TPAHCIIOPTa MOHOB uepe3 MeMOpaHy. DIEeKTPOXUMHUYECKUN

MOTEHIIMAJI U €r0 KOMIIOHEHTHI. B3auMoielicTBUE HOHOB C pacTBOpUTENEM. YpaBHeHne HepH-
cra-Ilnanka. uddy3uoHHBINH TOTEHIMAN. YPABHEHUS JII MOHHBIX IMMOTOKOB U MEMOpPaHHOTO
MOTEHIIMAaa.

2. IlpotuBonyueBbie XuMU4eckue cpenactBa. Knaccudukanusa. Mexanusmsl neiictBusi. [lokaza-
tenu 3¢ dexktuBHocTH. DakTop U3MeHeHus A03bl. [Ipumepsl. [loHATHE HIEaTBHOTO PaTUOIIPO-
TEKTOpa.

3. ®@nyopecieHTHbIE METOIbI UCCIIEeI0BAaHUS COCTOSTHUS (POTOCHHTETHUYECKOTO amnmnapara pacre-
HU.

buaer Ne 29

1. Cs3b HTpONHH U HHGOPMAITUU B OMOTOTHUECKUX CHCTEMAaX.

2. Tunbl 00bEMHBIX B3aUMOJICHCTBUI B OETKOBBIX MaKpoMoJleKyinax. BoqopoiHbie CBSA3H: CHIIBI
Ban- nep-Baanbca; snekTpocrathueckre B3aMMOJEUCTBUS; MOBOPOTHAS M30MEpPHUS M DHEPruUs
BHyTpeHHero BpamieHus. O0mias koHPpOopMaIOHHAs YHEPTHs OMOTIOINMEPOB.



3. Tpancnopt noHoB. MoHHOE paBHOBECHE; DIICKTPOXUMUUYCCKUN MOTEHITUAT; MPO(UIN TTOTCH-
yaja ¥ KOHUEHTPAIMK y TPaHULBI pa3zaena ¢a3; ko3hUIueHT pacipeneneHus; ABOHHON dIeK-
TPUYECKUHN CIIOM.

Buier Ne 30

1. KonebarenbHble npoueccsl B Onosorui. ABToKone0aTeabHble pexXuMsl. [IpenenbHble HUKIIbI
U UX yCTOMYMBOCTD. [Iprmepsl.

2. du3MKO-XUMHUYECKUE MPOLECChl B HEPBHOM BOJIOKHE IIPHU BO30YXIEHUU (TEIUIONPOIYKIIHS,
cBeTopaccesiHue, 3Heproodecredenue). CocrostHue MeMOpaHbl, HOHHBIA TPAHCIIOPT.

3. IMP-cnexTpocKomus B UCCIIEOBAHUY BHYTPUMOJIEKYJIIPHOM IIOJIBUAKHOCTH.

buaer Ne 31

1. ®u3nveckre MEXaHU3MBI TIepeHOca AEeKTpoHa mpu (poTocuHTeze. ConpsHKEHNE OKUCTUTEIh-
HO- BOCCTAHOBUTEJIBHBIX PEAKIUH ¢ TPAaHCMEMOPAHHBIM IEPEHOCOM IPOTOHA. MexaHu3Mbl (o-
TOMHTUOUPOBAHUSI.

2. IlepBblii ¥ BTOPOIt 3aKOHBI KJIACCHYECKOW TEPMOIMHAMHUKHN B OMOJIOrHH. PacyeTsl sHepreTHye-
ckux 3(eKToB peakiuii B OMOJIOTHYECKUX CUCTeMaX. XapaKTepUCTUIeCKHe (PYHKIIUU U UX HC-
MOJIb30BaHNE B aHAIIN3E OMOJIOTUIECKUX MTPOIECCOB.

3. @iryopeceHTHBIE METOABI UCCIICAOBAHUS COCTOSHUS (DOTOCHUCTEM.

IKAJIA 1 KPUTEPUU OUEHUBAHUS pe3yabtaTtoB 00yuenus (PO) no nucuuniaune (Moayiai)

Orenka
POwu
He 3aureno 3auTeHo
COOTBETCTBYIOIIHE
BUIBI OIICHOYHBIX CPENICTB
3Hanus OrtcyT- ®parmeHTap- O6mmme, HO He cTpyK- | CdopmupoBaHHBIE
(0omawnue 3a0anus) CTBHE 3Ha- HBIC 3HAHUSA TypUpPOBaHHEIC 3HAHUS | CHCTEMATHYCCKHC
HUH 3HAHUS
Ymenust OrtcyT- B nemom B uenom ycnemsoe, Ycnemnoe u cu-
(xonmponvuwie pabomet) CTBHE yMe- | YCIIEIIHOE, HO HO coJiepiKaIlee oT- CTeMaTHYeCKoe
HUHA HE CHCTEMaTH- JIeITbHBIE TIPOOEITBI yMCHUE
YecKoe yMEHHE yMeHHue (JOoITycKaeT
HETOYHOCTHU HEIIPHUH-
IIUMHATBHOTO Xapak-
Tepa)
HaBpbiku OrtcyT- Hanuuue ot- B ueniom, chopmupo- | ChopmupoBaHHbIe
(BJaeHusl, ONBIT JeSTeJbHO- CTBUE JIeTIbHBIX HAaBbl- | BaHHBIC HABBIKH (BJIa- HaBBIKY (Baje-
CTH) HaBBIKOB KOB (HaJIM4Me JICHHS), HO UCTIOJb3Y- HUS), IPUMEHsIe-
(3auem) (Bnajenuii, | ¢parMeHTapHO- | €MbIc HE B aKTHBHOH | MbIE IPH PEIICHUH
OTIBITA) T'O OIIBITA) dhopme 3a1a4

8. PecypcHoe obecnieueHne:

— IlepeyeHb OCHOBHOW M JONOJHUTEIBHON JIUTEPATYPHI.
1. PyOun, A.b. buo¢dusuxa : yue6. ans ctyaenToB By30B : [B 3 T.]. : T.1. Teopernueckas
ouodusuka / A. b. Pyoun. - Mxesck : UH-T komnbroTep. uccnen., 2013. - 470, [1] c.
2. Pyoun, A.b. buodusuka : yue6. s cTyaeHToB By30B : [B 3 T.]. : T.2. buodmusuka xire-
TOYHBIX IporeccoB. bruogpuznka memOpannbix npoueccoB / A. b. Py6un. - Mxesck : UH-
T KOMIIBIOTED. uccnen., 2013. - 381 c.




3. Py6un, A.b. buodwusuka : yueb. mys cTyieHToB By30B : [B 3 T.]. : T.3. buodwusuka xie-
TOYHBIX MTPOIECCOB. MexXaHu3MbI EPBUYHBIX (HOTOOHOIOTHYECKUX mporieccoB / A. b.
PyGun. - Mxesck : UH-T koMmmbroTep. uccnen., 2013. - 478, [1] c.

—  Onucanue MaAaTEePUHAIBbHO-TEXHUYECCKOI'0 odecnevyeHus .

Yue6HsIi kabuaeT Ne 174, (33,21 M ?)

Y4eOHbIX CTONOB — 9 WT., CTYIBEB — 19 T,

3-X cTBOpUaTas JA0cKa i Mena — 1 mrT.,

Cron s npenoaasatesst — 1 .

CranuoHapHbIi SKpaH 1j1s npoekTopa — 1 miT.

MynbTuMenuitabii npoekTop — [lepcoHanbHblil KOMIbIOTEP B KoMILekTe CToJ1 AJist mpe-
nosiaBaressi Bo3MoKHOCTh MOAKIIOUEHUS HOYTOYKA U MYJIbTUMEAUIHOrO 000py10Ba-
HUs, OecripoBoHOM nocTyn B mHTepHET Cricok 110 Ha HOyTOYyKax: Microsoft Windows
10, Microsoft Office 2016, Google Chrome, Mozilla Firefox, Adobe Reader DC, VLC
Media Player

9. CooTBeTcTBHE Pe3yabTATOB 00yueHHs 10 faHHOMY ieMeHTY OIIOII pe3yabra-
Tam ocBoeHusi OIIOII yka3zano B o0meii xapakrepuctuke OINOIL.

10. S3bIk NpenogaBaHus PyCCKUM.

11. IlpenoaaBarenb (MpenoaaBaTen).

JlokTop pU3UKO-MaTeMaTHUYECKUX HayK, popeccop Mapk bopucosuu Ctpyrankuii.

Crapuuii npenoaaBaresb, pyKOBOJIUTENb 00pa3oBaTesIbHON nporpammsl, AHapei Bae-
preBud CyIuMOB.

12. ABTOp (aBTOPBI) MPOrPaMMBI.

Crapumii mpernoiaBaTesb, pyKOBOJUTENb 00pa3oBaTeIbHOM nporpaMmsbl, AHpei Bane-
preBry CyIuMoB.



