BUWIETDI
1UIS CAAYH BCTYNHTEILHBIX 3K3aMeHoB B acnupanTypy ®I'bY ®HKIJ OXM
no cnenuajbHocTd 03.01.02 - Onodusuka
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1. Oncanue QUHAMUKY OMOJOrMYECKUX MPOIECCOB Ha SA3BIKE XUMMYECKOW KHHETUKH.
MaremaTidecKie MO, 3a1aui MaTeEMAaTUYECKOTO MOJICTIPOBaHKsSA B OUOJIOTHH.

2. ®a3oBkle nepexobl B pocdoaunuaHoM Oucioe. 3aBUCHMOCTb TEMIIEPATYPhI
(}ha30BOro nepexona OT CTPYKTYPhl JKMPHBIX KUCIOT ¥ XapaKTepUCTUYECKUX IPYIIII
$hochomumIIOoB, OT coepxKaHus XonecTepuHa. JlarepanbHas U TpaHCMeMOpaHas
nuddy3ust MOJEKYJT B JTMITUIHBIX OUCIIONX.

et T s S L R e

1. Kuneruka (epMeHTaTUBHBIX peakuuil. Y paBHeHne Muxasnuca-MeHTeH. Biusuue
MHTMOUTOPOB HAa KUHETUKY (PEepMEHTATUBHBIX PEAKIIAM.

2. JlumonpoTenHsl mWwia3Msl KpoBU. Pu3nyeckas CTPyKTypa 4aCTHULBI TUITOMPOTCHHA,
MOJIEKYJIBI, 00pasytomue ruapooOHOe AP0 U MONAPHYIO 0605104Ky. Posb
JTUIONIPOTENHOB [UIa3MBI KPOBH B [IEPEHOCE JIMITMIOB, PA3BUTHH aTEPOCKICPO3a U
CepAeYHO-COCY IUCTHIX 3a00JIeBAHHM.
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1. ITepBEIit ¥ BTOpO 3aKOHBI TEPMOJAMHAMUKY B OMOIOTHH ¥ METIULIMHE. Pacuert
SHTPOIMHU U SHepruu ['n66ca GUOIOrHUSCKUX MPOLIECCOB U OUOJIOTUYECKH 3HAUYUMBIX
Mosieky1. TepMoAnHaMIYECKUe XapaKTePUCTUKH MOJICKYIAPHO-OHEPTETHICCKHIX
IPOLIECCOB B OHocUcTEMAX.

2. MeTo/I CIIMHOBBIX METOK ¥ 30H/I0B B MCCIIEI0BAHIN GHOJIOTHYECKUX MEMOpaH
JUNONPOTENHOB KpoBH. [ToKa3arenn CBOMCTB: BpeMs KOPPETALUN BpalaTeabHoN
nudy3un, mapamMmeTp yrnopsaao4eHHOCTH, TapaMeTp ruapopoOHOCTH.

o o e L S

1. OcHoBHble hoToGUOIOrMYecKHe mporecchl. CTanuu HOTOOMOTOTMYECKHX IIPOLIECCOB.
®oTOOKMOIOTHYECKHE SBJIECHHUS, MCIIOIb3yEeMbIEe B POTOMETUIIMHE.

2. MaruuTHas pe3oHaHcHas Tomorpadus (MPT). [IpuHupn usMepeHui npu MPT u
ycTpoiicTBo Tomorpada. OCHOBHBIE BH/IbI H300paXEeHUH 1 Cr0CcOOBI MX PErHCTPALIUU.

mg-r_—_____———

1. KoJIM4ecTBeHHBIE 3aKOHOMEPHOCTH MOTIIOIIEHNs CBeTa, 3aKoH byrepa-JlambepTa-
Bepa. CeKTphI MOITIOMEHN OHOIOrHYSCKN 3HAUMMBIX MOJICKYI.

2. AHaIu3 CTPYKTYphl ¥ QYHKIIMH MOJIUIENTHIOB U OEIKOB € MOMOIIBIO METO/A
dITyopecleHTHBIX 30H0B. OCHOBHBIE TUIIbI (JTyOPECLEHTHBIX 30H/0B. [TapameTpsl
TOTJIOMEHNS U (iIyOopecleHIMH 30H10B. [[puMeHeHne sSBIeHUA NHIYKTUBHO-
PE30HAHCHOTO TIEPEHOCA SHEPTHH JUIS OLEHKH PacCTOSHMIA MEXY MapaMu 30H/0B,
CBSI3aHHBIX C MAKPOMOJIEKYJIOH.

]
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1. OcoGeHHOCTH TIOTNIONIEH S CBETa B OMOIOrHYECKUX CHCTEMAaX: BIMAHNC
HepaBHOMEPHOTO PACTIPEIE/ICHNs MOJIEKYJI ¥ CBETOPACCESHIA, BIIMSAHNE OPUEHTAIMH
MoueKys1. O6nacTu MPUMEHCHU crieKTpooTOMETpHH B OHONOTUM U METULIMHE.

2. Buasl poliieccoB nepeHoca BEEeCTB Uepe3 meMOpaHbl. [I0TOK M IJIOTHOCTD IOTOKA
BemecTBa. 3akoH quddysuu, ypapHeHne Puka, ypaBHCHUE 111 mddy3un BELIECTB

yepe3 MeMOpaHbl. OCHOBHOE yPaBHEHHE ynekTpotuddysun (ypaHenue HepHera-
[Tnanka).

e ——————
Bmiet Ne /

1. 3aBUCUMOCTb TIOTOKA ¥ HHTEHCUBHOCTH (POTOTIOMHHECIICHLIMK OT KOHLICHTPALH
JFOMHHECLMPYIOIIEro BelecTBa. KBaHTOBBIN BHIXOA doTomomMuHeceHIMK. Binsnue
SKPAHUpYIOIIMX COEIMHEHHH Ha IOTOK (OTOMOMUHCCICHIIHH.

2. [TpoHunaeMocTh OHOIOTHISCKUX U MOJICIIBHBIX MeMOpaH; METO/bI €€ UCCIICA0BAHMA.
Koo duimeHT npoHUIaeMOCTH 6uomeMOpaH, ero 3aBUCMMOCTb OT paCTBOPHUMOCTH
BeleCTBA B JIUIKAAX, KOOPPHUUHUEHT pacIIpeACICHU.

e ———————

TIET NQ

1. MesxMOJIEKyJIAPHBIHA IIEPEHOC SHEPTUH 3JIEKTPOHHOTO BO30YXKICHNS B OMOJIOrNYECKUX
crcremax. KuHeTHuecKuil IepeHoC JHEPIHH dIEKTPOHHOTO BO30YKICHMS: CXeMa
TPOLIECCOB TPaHC(HOPMALIMY SHEPTHH, YPABHCHUE Irepua-Doapmepa Ui TYIICHAS
(hOTOMIOMUHECLICHIVH.

2. TpaHCTIOPT BELIECTB Yepe3 MEMOPaHkI My TeM o6ierdeHHOM nuddys3uu. Ilopsl B
GuoMeMOpaHax, METO/IbI OLIEHKHM 9 PEeKTHBHOTO pasmepa Iop. JluHaMUYECKHE OBl U
MeXaHu3M HX GOpMUPOBaHKs. 3aBUCHMOCTh IPOHUIIAEMOCTH GuomeMOpaH uis
pa3IUYHBIX BELIECTB OT (a30BOro COCTOAHUA JUITHIIOB.
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WIET Ne
1. XeMWIFOMHHECIIEHIIMS B GHONOrMUecKiX cucTeMax. OCHOBHBIE XapaKTePUCTHKH
XeMILTFOMHHECIICHIIMA: TTOTOK M3Iy4eH!s, KBAaHTOBbIi BBIXO/, CIICKTP U3/TyHCHA.
Du3HuecKue 1 XMMUUYECKHE aKTUBATOPhI XeMUIIOMUHECICHITVH.
2. AKTMBHBIN TPAHCTIOPT BEIIECTB B JKUBOH KIIETKE. MoJieKyISpHBIH MEXaHU3M pabOTHI
K', Na*- u Ca'-AT®a3. CBs3b TPAHCIIOPTA BOABI C ABIKCHACM JPYTUX BEIIECTB.
OcMOTHYECKOE CKaTie ¥ HabyXxaHue KIETOK.
e ———————

WIET Ne
1. CBoGO/HbIE pajuKaibl U X cBo¥cTBa. POlIb CBOOOIHBIX paJUKaOB B reHEpallii
6HOXEMILTIOMUHECIIEHIIIY. BHOXEMUTIOMUHECIICHIIUA TIPY NIEPEKICHOM OKHUCJIEHUHU
JIATAIOB, €€ KOJIMUEeCTBEHHBIC 3aKOHOMEPHOCTH.
2. Pacrmipenienenyie MOHOB MEXIY BOJIHOM M JIMIIMIHOM hazamu; MeKdasHbIi MOTCHIHAL.
[ToBEepXHOCTHBIE 3apsi/ibl U TIOBEPXHOCTHBIN MOTEHIUAL. MeMOpaHHBIN NOTCHIHA
SKHBOH K1eTKr. MeTo/1bl H3MepeHHs GUOTIOTEHIMATIOB: MUKPOSJIEKTPOAHAs TEXHUKA,
XapaKTePUCTHKU MUKPOIJICKTPOJIOB.
e —————

TIET NQ
1. BHOXEMUIFOMUHECTICHIIIS TIPU aKTHBALMK (GarouyuToB. Peakiuy B AKTHBUPOBAHHBIX
darouuTax, NIPUBOIILINE K F€HEPALINY CBOGOIHBIX PAIUKAIOB, AKTHBHBIX HOPM
KHCJIOpO/Ia ¥ TaJIOreHOB. AKTHBATOPbl XeMUTIOMHHECLCHIIA (darouuToB.



2. MeTrop! U3yueHHs aire3uu KIeToK. buodusnueckue MeXaHM3MbI arperaliliOHHOTO
B3aUMO/IEHCTBUSA SPUTPOLIMTOB, AKTUBUPOBAHHBIX TPOMOOIIMTOB. MeXaHU3M HapyIICHUA
MEXKJIETOYHBIX B3aUMOIEWCTBUI B IaTOJIOTUHU.

gI/IJIeT jig lj

1. ®oTonpeBpaleHUs HEHACHIIICHHBIX JUMUAIOB 101 AeicTBIEM Y U3ITydeHHUs.
3HayeHue GOTONM3a AHTHOKCUIAHTOB M (POTONpPEBpALICHUI TMAPONEPOKCUIOB )KUPHBIX
KHUCJIOT B CBO60,Z[HI>IC paguKaJbl I pa3BUTHUSA (bOTOl’IepOKCI/IIIaLII/II/I JIUIIN 0B B
o6uomemOpaHax.

2. Ponp TMMOBPECIKACHUA M€M6paH B pa3sBUTUHU KJIETOYHOM MaTOJIOTUH. HOCJIGIICTBI/I}I 1A
KJIETKH MOBPEXICHUS TIa3MaTU4EeCKON MeMOpaHbl, MeMOpaH MUTOXOHAPHIA, JIU30COM,
siepHOM MeMOpaHbl. OCHOBHbBIE (PM3UKO-XMMHUUYECKUE IPUYMHBI HapyLIeHHs 6apbePHBIX
CBOICTB M6M6paHZ IMEPEKUCHOC OKUCJICHUEC JIMITNOB, (bepMeHTaTI/IBHOC pacleIuICHue
JIMIIAIOB 1 O€JIKOB, M3MEHEHHe 3apsa u KoHpopMmarmu 6enKkoB, ancopOuus 6esKoB,
OCMOTHYECCKOC paCTAXKCHUEC M6M6paH.
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1. ®orogunamuueckas Tepanus omnyxoneit (OT). DoToceHCUOUIU3ATOPEI,
npumensembie B ®JIT. CriekTps! NOIIOMEHUS POTOCEHCUOUIN3aTOPOB U
«(pOTOAMHAMUYECKOE OKHO» B CIIEKTpax MPOITyCKaHUA OMOJIOrHYECKHUX TKAHEH.
MexaHu3Mbl JeUCTBUS (HOTOCEHCUOMIN3ATOPOB.

2. PacnipocTpaHeHue cBA3aHHBIX ¢ MeMOpaHoit Gocdonumnas. ocdonunasel, BXOAIIIIE B
COCTaB DK30TOKCHHOB. Poitb akTuBaImu ¢pocdosnnas B OBPEXKACHUH KICTOK IPU
TKaHeBoi runokcuu. TpaHcdopmanys GU3NUECKor CTPYKTYpBI U IPOHUIIAEMOCTH
mMeMOpaH B pe3yJibTare AercTBus Gpocdonunas.
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1. Buodusuyeckue acrekTsl IPUMEHEHNS JIA3€PHOr0 U3TyUYCHUA B MEIULIMHE:
TepMHuYeCcKUe 3QHEeKTH BHICOKOMHTEHCUBHOIO UMITYJILCHOTO M3JTy4eHHUS, TeHepaLus
PEaKTUBHBIX OKCHAAHTOB, POTOXHMMHUYECKHIE NIPEBPAILEHHs GHONIOrHYECKH 3HAYUMBIX
MOJIEKYJI IIPH BO3/1€MICTBUN HU3KOUHTEHCUBHOIO M3JTyYEHHUS.

2. [epeKxucHOE OKHCIIEHNE JIMIUIOB KaK (yHIaMEeHTAIbHBIA MEXaHU3M MeMOpaHHOM
narostoruu. O61as cxemMa peakiuii EMHOro OKUCIEHUS OPraHUYECKUX COeTMHEHU.
MeTo1bl U3y4eHHUs TIEPEKMCHOTO OKUCIICHH)S JIMIU/IOB: aHAJIU3 TIOTPeOICHUs KICI0poaa
¥ HaKOILIEHUS Pa3IMYHBIX MIPOJYKTOB IEPEKUCHOIO OKUCIICHHS, U3BMEPEHHUE
XEMUITIOMUHECIICHITH U (ITyOpECLECHIIH.
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1. TIpocTpaHCTBEHHAs CTPYKTYpa OGHOIOrNYECKH 3HAYMMBIX MAKPOMOJIEKY . THIIBI
00BEMHBIX B3aUMO/IEIICTBII B MAKpOMOJIEKYJIaX: BOJOPOIHbIE CBA3M; CH/IBI BaH-nep-
Baajisca; 9JIEKTpOCTaTUUECKUE B3aMMOIEHCTBHUS; IIOBOPOTHAS H30MEPUS U SHEPIHs
BHYTPEHHETO BpalleHUs.

2. Peakuuy MHUIMHAPOBAHHUS, TIPOIOJKEHNUS, Pa3BETBICHUS U OOpBIBA LeNIel OKUC/ICHUS
HEHACHILIEHHBIX JTUMHUI0B. IIepeKHCHOE OKUCIICHHE JTUITUAOB 10 AeicTBrEM Y D
o6yuenusi. TpurrepHas pons noHoB Fe(Il). VenoBrue BO3HUKHOBEHHS M aKTHBALMH
MIEPEKUCHOIO OKUCIIEHHS B KJIETKE.
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1. [IpocTpancTBeHHAs CTPYKTypa MOJEKyJ1 OenkoB. BropuyHas CTpyKTypa, BIUsSHUE
ANIEKTPOCTATUYECKUX CHJI U TUAPOPOOHBIX B3aUMOACHCTBUI Ha CTaOMIIBHOCTh
BTOPUYHOM CTPYKTYpHI ITOJUMENTHIOB U OeNKOB. TpeTuuHas CTpyKTypa.

MakpomosneKy isgpHas opraHu3anus rio0yssipHbIX O6ekoB. YeTBepTUYHAS CTPYKTYpa.

2. OcHoBHas KnaccuuKanusa cBOOOIHBIX PaJUKalOB: NIEPBUYHBIE, BTOPHUUYHBIE U
TPETHYHBIE paJuKaibl. ['eHepanus cBOOOJHBIX PAUKAIOB B LIEMAX MEPEHOCa 3IEKTPOHA.
Posib HOHOB Xkese3a B reHepaluu cBOOOAHBIX paauKkaioB. CyNepOKCHIHBIN 1
TUIPOKCHIBHBINA paguKasbl, METOABI UX OOHAPYKEHHMS.

i @ SR S

1. AncopOuust 6MONIOrMYECKU 3HAYUMBIX MOJIEKY/1. DU3NYECKHE OCHOBEI
xpomarorpaduu. Metoas! yaaneHus TOKCHYECKMX MOJIEKYJT M3 OpraHu3Ma MOCpeCTBOM
reMocopO1MH, 1a3MOCOpOIIUH, SHTEPOCOPOIIUH.

2. Ilonatue 06 anTHOKCcUgaHTax. Kiaccudukamnys aHTHOKCHIAHTOB. AHTHOKCHIAHTHBIE
(GepMeHTHI, U MeXaHu3MbI UX paboThl. [lepexBaTurnku pagukanoB. XeaaTopsl HOHOB
MeTa/ioB. OCHOBHBIE CIIOCOOBI U3MEPEHUS aHTUOKCUIAHTHOW aKTUBHOCTH.
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1. KoonepaTuBHOE CBSI3bIBAHUE KUCIOPOa reMOrJIOOMHOM, KpUBasi OKCUI€HALIUH.
YpaBuenue Xwina. CBIBOPOTOYHBIN albOYMUH KPOBHU KaK NMEPEHOCUUK KUPHBIX KMCIOT
¥ TOKCHYECKUX MeTabO0IUTOB.

2. OCHOBHBIE TIPE/ICTABJIEHUS O MEXaHU3MaxX anonto3a. CoBpeMeHHbIE TUIIOTE3bI O
MEXaHU3Max arnontos3a. Posib IUTOXpoMa ¢ B allONTOTHYECKUX peakuusax. CrocoOsl
peryJILUY anoNTOTUYECKUX PEeaKIUil.
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1. ®u3KUKO-XUMHUYECKHE CBOIMCTBA JIMMKOB, yYacCTBYIOLIUX B (P OPMUPOBAHUU
OuomMeMOpaH ¥ JIMIONPOTENHOB IIa3Mbl KpOBH. MozienbHbIe OUCIONHBIE JIUTHUIHEIE
MeMOpaHBbI: TUIIOCOMEBI U TUIOCKHE OUMONEKYIApHbIE JTUITUAHBIE MEMOPaHBI.

2. Ilpu4uHBI U CJIEACTBUS HAPYLIEHUS] OCMOTHYECKOTO paBHOBECHS MEXKIY KJIETKOM U
cpenoit, MeX Iy KJIETKON M KJIETOYHBIMU OpraHe/lJIJaMH, BEIKIIOUEHUE KIETOUHBIX
"HacocoB", CIBUTY B MOHHOM ITPOHUIIAEMOCTH MeMOpaH.
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1. Meroap! u3yyeHus GU3MYECKUX CBOMCTB M COCTOSIHUS JTUMUIOB B 6oMeMOpaHax:
criektpockonus SIMP, MeTo1bl CIMHOBBIX U (DJIyOpPECLIEHTHBIX 30H/I0B,
middepeHIraTbHas CKaHUPYIOIas MUKPOKAJIOPUMETPHS, JIa3€pHas CIIEKTPOCKOIIH
KOMOMHALIMOHHOTO pacCesHHUs.

2. SIBeHUE 3JEeKTPHUYECKOro npobost MeMOpaH. MeTobl U3y4eHUs JJIEKTPHUYECKOrO
po6osi. DiaekTpudeckuit mpoboit uckyccTBeHHbIX (BJIM, nuImocomsl) U IpUPOIHBIX
MeMOpaH (3pUTPOLUTE], MUTOXOHAPUK) UOHHBIM AU Y3UOHHBIM IIOTEHIIUAIOM.



