IMPOI'PAMMA BCTYIIUTEJIBHOI'O UCIIBITAHUSA
O KOHKYPCHOM I'PYIIE «MHBUKCT ®usuyeckne HayKn»
JJIS HOCTYHAIOIIUX B ACIIMPAHTYPY

Ha BcTynuTenbHOM ucnbITaHuM OyAyT 3aJaHbl BOIPOCHI MO BBIMYCKHOW KBaJU()HMKALMOHHOU
pabote, Bompockl 1O OOmME(U3NIECKUM JUCLMILUIMHAM W BONPOCHI M3  pasjena,
COOTBETCTBYIOLLIETO  HAlpaBiIeHHIO Oyaylieil Hay4HO-HCCIIEI0BaTEeNbCKOW  J1eATEIbHOCTH
MIOCTYMAIOLIETO.

e

I Bomnpocs! 10 BBINYCKHOM
KBAJIN(PUKALMOHHOM padoTe (Marucrparypa
WIH CTIeHAJIUTET)
OCHOBHBIE TIOJIOKEHUS.

Hosu3sna.
AKTYyaJnbHOCTb.

I1I. Bonpochl o 001mepu3ndecKuM 1 JUCHUILTHHAM

Kosniedanusi, 0CHOBBI MOJIEKYJIAPHON PU3MKU M TEPMOTUHAMUKH

CBoOoanble konebaHusi cucTeMbl 0e3 TpeHus. Maremarnueckuil MasTHUK. Pu3nueckuii
MasTHUK. CloXeHHe TapMOHHYECKUX KoNeOaHWil OIHOTO HampaBlieHus. bueHus.
3aryxatonie koiaeOanus. BoiHyx1eHHbIe Konebanus. PeoHanc.
Pasznuynbie GopMbl 3amucu ypaBHEHHs] COCTOSHUS MJI€aJbHOTO Tra3a. YpaBHEHUE ainadarsl
ujeanbHOro rasa. Pabora, coBepiaemasi WaeajdbHBIM Ta30M TNPH HOJIUTPOIMUYECKOM U
aanabaTuyeckoM rnpoiecce. PU3NYECKUd CMBICT SHTPOIUU UACATBHOTO ra3a.
Yucno ymapoB MOJEKYN Tra3a O CTEHKY. | a30KMHETHYeCKHUH BBIBOJ BBIPAKEHUS IS
JMaBlieHus raza Ha cTeHKy. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETHUYECKOW TEOpHUH
ra3oB.
Pacnipenenenne MakcBenna. Haubonee BeposiTHast CKOPOCTh  MOJIEKYN, CpPEIHSS
apudmMeTHueckass W CpemHSAsS KBaJpaTHYHAsh CKOPOCTH Mosekyn. Pacnpenenenue
bonbumana. Pacnipenenenue mosekyin rno koopauHaraM. bapomerpuueckas hopmyna.
KII[ TermoBoi mammusl. KIT/] nukna Kapuo. Teopema Kapho.
SBnenus mnepenoca. Juddysus razoB. [a30KMHETHUYECKUI BBIBOJ BBIPAKECHUS JUIS
ko3 dummenra muddysun. BsizkocTs razoB. ['a30KMHETHUECKHI BBIBOJ BBIPAKCHUS IS
ko3 duumenta Ba3KocTU. TemIoOmpoBOAHOCTh Ta30B. [ a30KMHETHUECKHH  BBIBOA
BBIpXEHU U1 KO3()(PUIIEHTA TETIIONPOBOAHOCTH.

OCHOBBI 3JIEKTPOMArHeTU3Ma

I.

JIMHUM HanpsSKEHHOCTU 3JIEKTPUYECKOrO IOJII M SKBUIIOTEHLHUAJIbHbIE MOBEPXHOCTH.
CBs3b MEXIy HaNnpsHKEHHOCTBIO M MOTEHUUANoM. PaboTa CHIIBI 3EKTPHUUECKOro IMOJIS.
[Torenmuann.

ONEeKTPUUECKUN JUIOJIb B OJHOPOAHOM M HEOJHOPOAHOM IOJ€e (BpallaTeabHbIii MOMEHT,
sHeprusi, cuia). JIWMONbHBIM dSJIEKTPUYECKHM MOMEHT cucrteMbl 3apsaoB. [lone
AIIEKTPUUECKOTO TUIIOJIS.

[Tone BHe W BHyTpu O0OBbEMHO 3apspkeHHOro mapa. [losne ogHON M ABYX 3apsyKEHHBIX
IIJIOCKOCTEM.

OnextpoeMkocTb. KonpmeHncatopsl. EMKOCTh  IJIOCKOTO  KOHJEHcaropa. OHEprus
3apsHKEHHOT0 KOHAEHCATOpa. DHEPrus IeKTpUUYecKoro nois. [noTtHocTs 3HEprum.

Cuna u mioTHOCTh TOKa. 3akoH Owma u 3akoH JIxoyns-JIeHna B WHTerpajibHOH u
muddepeHManbHON popMax. MOIHOCTh TOKA. YeabHas TEIIOBas MOLTHOCTh TOKA.
MaruutHoe 1mone paBHOMEpHO JBWXKymierocs 3apsaa. Cuna Jlopenna. Cuia,
JEUCTBYIOLIAs Ha 3aps/l, IBUKYIUICSA B MATHUTHOM IIOJIE.

3akon buo-Casapa-Jlamnaca. Teopema o mupkyssiiuu. [lose B ieHTpe U Ha OCH KPYTOBOTO



9.

toka. [lome OeckoHeuHOoro mpsiMoro TOKa. KOHTYp € TOKOM B OJHOPOIHOM U
HEOIHOPOJJHOM MarHUTHOM T0JIe (BpallaTelbHbIii MOMEHT, SJHEPTUs, CHUIa).

SBnenne  snexkrpoMarHuTHOM  MHAyKiuH. IlpaBwio  Jlenma. OJC  uHaykuuw.
WNHAyKTUBHOCTB cojeHonJa. TOKM 3aMbIKaHUS M pa3MbIKaHUS. DHEPIUsl MATHUTHOTO TOJIS.
Tok cmemienus. [lonubiii Tok. YpaBHeHust MakcBesia.

OCHOBBI BOJIHOBOM ONITHUKH

1.

2.
3.
4

11.

12.

BonHOBOE ypaBHEHUE. YpaBHEHUE IIOCKOM BOJIHBI.

Oddext Jomnepa 11st 3BYKOBBIX U AIEKTPOMATHUTHBIX BOJH.

ITpunuun INoiirenca. [puauun @epma. 3akoHbI OTPAXKEHUS U IPEITOMIICHHUS.

SIBnenune untepdeperyn. CnoxeHue IByX dIEKTPOMArHUTHBIX BOJH. IHTEHCHBHOCTh
CyMMAapHOM BOJIHBI.

BpemenHasi KOTE€peHTHOCTb, [JWHA KOTEPEHTHOCTH Ha mpumepe omnbita FOHra
C MOHOXPOMAaTHYECKUM MPOTSHKEHHBIM HCTOYHUKOM.

Cnoco6b1 HaOmoneHus uHTepdepeHnu cBeta (3epkano Jlnoiaa, bunpusma u Ouzepkana
Openens).

HuTepdepeHnonHbIe MON0Ck paBHOTO HakIoHA. HTepdepeHIINOHHBIE MTOIOCH PaBHOM
tosuHel. [IpocToii KinuH.

Konbiia Hetotona. Mntepdepenius cBeta Ha TOHKUX MiieHKaX. [IpocBeTieHre onTuky.
I'papuueckoe cnoxenure aMnTy. 30Hbl OpeHens.

. Mudpakuus Openenst Ha KpyIioM OTBepcTUHU U Ha nucke. Judpakuus OpeHens Ha MIENIH.

Hudpaxnus OpayHrodepa Ha 11emu.

Judpakuuonnas pemerka. [lomoxkeHne M yrioBas LIMpUHA DIIABHBIX JU(PPAKLHMOHHBIX
MaKCUMyMOB TU(PAaKIMOHHOW pemeTku. Jlucmepcust u paspeniaromas CrocoOHOCTh
JU(PPAaKIUOHHON PELIeTKH.

Judpakuus pearreHoBckux aydeir. @opmyna bparra-Bynsda.

OcHOBBI KBaHTOBO# (pU3UKH, CTPOEHHS BeLeCTBA, ATOMHOM M silepHON PU3MKH

XN R WD —

[a—
=]

11.
12.

13.
14.
15.

16.
17.
18.

DKcnepuMeHTaNbHBIE 3aKOHBI Ter1oBoro n3nydenus (Credana-bonapimana, Buna).

®opmyna [lnanka. BeiBon 3akona Credana-bonbiimana u3 hopmysst [Tnanka.
®otorddexr. YpaBuenune A.DiHITeHHA 1151 PoTOIDPEKTa.

OmnebiT bore. ®OTOHBI.

A dexr Komnrona.

[Toctynarsl bopa. OnbiT @panka u ['epiia.

DneMeHTapHas 00pOBCKasi TEOPHs BOAOPOJONOA00HOTO aroma.

I'unote3a ne-bpoiliid. DKkcnepuMeHTaaIbHbIE OCHOBAHMS KBAHTOBOM MEXaHUKH.
CoortHotienne HeonpeneneHnocrel Ieiizendepra. OueHka pa3MepoB 1 MUHIMAaJIbHON
SHEPTUH BOAOPOAOINOI00HOTO aToMa.

. CoorHomenune HeomnpeneneHHocrel [leizenbepra. OrneHka MUHUMAaIbHON

HHEPrUM OJHOMEPHOTO FapMOHMYECKOTO OCLHUILIATOPA.

VpaBuenne llpenunrepa. ®u3ndecKkuii CMBICT U CBOWCTBA MCH-(PYHKITHH.

YacTuia B ofHOMEpPHOI O€CKOHEUHO ITyOOKOH MOTEHIUAIbHOM siMe. Pe3yabraTsl
KBaHTOBOW MEXaHUKH JUIsl OHHOMEPHOTO FrapMOHUYECKOTO OCLHUIUITOPA.

Pe3ynbTaThl KBAHTOBOM MEXaHUKU JJIs1 BOAOPOIONIOA00HOIO aToMa.

CoO6CTBeHHBIN MEXaHMUECKUI 1 MarHUTHBIN MOMEHTHI 3JIeKTpoHa. MarneTon bopa.
[Mpunmun  Ilaynu.  3amonHeHME  3JNEKTPOHHBIX  O0OJIOYEK — aToMma.
DNEeKTPOHHBIE KOHPUTYPALIUH.

XapaKkTepUCTUUECKUE PEHTT€HOBCKHE CIIEKTPBI. 3aK0OH Mo3H.

Kombunanmonnoe paccesinue csera. Dpdext Pamana.

OHepreTu4ecKue 30Hbl B TBEPABIX Tejlax. MeTaisl, AMIEKTPUKH U MTOTYyTIPOBOJHUKH.
CoO6CTBEHHBIE M TPUMECHBIE MTOTYTPOBOAHUKHU. DIIEKTPOHHAS U ABIPOYHAS IPOBOJAUMOCTD.
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Jlureparypa

bazapos U. I1. b 17. Tepmogunamuka: YueOHuk. 5 € usg., crep. — CII0.: U3naTenscTBO
«Jlamby, 2010. — 384 c.

MonekynsapHas ¢pusuka. MarseeB A.H. M.: Beicmas mkomna, 1981 — 400 c.

CagenbeB U.B. Kypc obmieit pusuku, B 3-x Tomax. M.: Hayka, 1982.

Uponos 1.E. OcHOBHBIE 3aKOHBI 3JIeKTpoMarueTusma. M.: Beicmas mkona, 1991.
Hponos U.E. Bonnossie npoueccel. M., CI16: @usmaraut, 2002.

III. Bompocsl o pasaejamMm

Pazgen «®Pu3dnKka KOHACHCUPOBAHHOIO COCTOSTHH S

1.

2.

CTpyKTYpHbIE €IMHUIIbI BEIIECTBA

1.1. TloHsTHE yacTHIl B KBAHTOBOI MexaHUKe. CTPYKTypHbIE €ITMHUIIbI BELIECTBA.

Ponb snep, »IeKTpPOHHBIX OOOJOYEK, CWJI B3aUMOJCHCTBUS CTPYKTYPHBIX €IUMHUI] B

(bopMHPOBaHUM CBOICTB KOHJCHCUPOBAHHBIX CPE.

1.2. Cratuctuka CTPYyKTypHBIX eauHull, pacnpenenenue Depmu-/lupaka u  bose-
OliHmreiiHa, npunuun Ilaymu.

1.3. DmnekrpoH B mose chepuyecKd CUMMETPUYHOIO MOTEHIMaja, €ro SHEpPrus, BOJIHOBAs
dyHKIMSA. ATOM BOJOPO/A.

OpbGuTanu

2.1. T'eomerpust BOMHOBBIX (DyHKIUI S, p, d, COCTOSIHMIA. ATOMHBIE OpOUTAIIH.

2.2. (Cxema PHEpreTMYECKHX ypOBHEH B aTOME, 3allOJIHEHUE UX IEKTPOHAMHU. 1-oe u 2-oe
npaBuia XyH/a.

2.3. T'mOpunusle opOutanu. Yenosus rubpuanszanuu. [Toctpoenne ruOpuaHbIX opoUTaIeH.

OcHoBHBIE THIIBI THOPUIIHBIX OpOUTael, O, TT CBSI3U.

2.4. MHOTOLIEHTPOBBIC U IBYXIICHTPOBbIE THOPUIHBIE OPOUTAIIH.

CHUMMeETpUS U CTPYKTYPA KPUCTAIIIOB

3.1. Ilepuoauueckue aroMHbIE psiibl. TpaHCIAIUU U KPUCTAINIMYECKUE PEIIETKU. basuc u
KPUCTAINIMYECKUE CTPYKTYypbl. CBOMCTBa CHUMMETPUH KPUCTALIMYECKUX PEIIETOK.
Pemerku bpase. DneMenTapHas sueiika. [[ByMepHbIe U TpeXMEpPHBIE KPUCTANINYECKNE
peuetku bpage.

3.2. Slueiika Burnepa — 3eiitiia. OOparnas pemietka. [Ipocreiiiuee CTpyKTypbl METaIOB,
MOJYTIPOBOAHUKOB U JIUAJIEKTPUKOB.

3.3. Teopust u Meronsl cTpykrypHOro aHanu3a. Munekcsl Musnepa. YenoBue nudpakiuu
Jlayn. ®opmyna bparra-Bynbda.

Tunel cBA3€el B KpUCTaJIax

4.1. Cuunbl BaH nep Baansca. MonekynspHble KpUCTAIIBI. DHEprus cBsa3u. MonHoe
B3aumozercTeue. Koncranra Manenynra.

4.2. KoBaneHTHbIe KpUCTaJUIbl. MeTannyeckas CBs3b.

4.3. BoaopoaHas CBsI3b B KpUCTAJJIAX U KHUJIKOCTSIX.

DOHOHBI

5.1. Xapaktep konebanuii atoMoB B penietke. HyneBbie konebanusi. oHOHEI.

5.2. KonebGaHusi OJHOMEpPHON IIEMOYKH. 3aKOH JHUCIIEPCUU aKyCTHUYECKUX (OHOHOB B
OJHOMEPHOM IIETIOYKE aroOMOB TIIpU YYeTe B3aUMOJAEHCTBUSA aromMa ¢ JAByMS
ommkaiimumu cocensamu. KoneOanusi oqHOMEpPHON IEMOYKH U3 aTOMOB 2-X COPTOB.
Ontuyeckue GOHOHBI.

5.3. I'pynnosas u pa3oBasi ckopocTy (POHOHOB.

5.4. Craructuka poHoHOB. BeposiTHOCTE BO30YyK1€HUS (POHOHA, CpeiHEE YUCIIO (POHOHOB,
CpeAHss SHEpPIus Bo30yXKIeHUs.

5.5. CunekrtpanbpHas INIOTHOCTh (POHOHOB B TPEXMEPHOM, ABYMEPHOM U OTHOMEPHOM
ciydasx. Temneparypa Jle6ast.

5.6. Mogenu Jle0Oas u DiHmTelHa. TermnoeMKoCcTh pemeTk B Mosienu [lebas B
TPEXMEPHOM, IBYMEPHOM U OJHOMEPHOM CITy4asix.




6.

8.

9.

DJIEKTPOHBI
6.1. HeszaumoneicTByonme 3€KTPOHBI B MOTEHIUAIBHOM SIIUKE. DHEPTUSI U UMITYJIbC

®depmu. Monens hepMu->KHIKOCTH.
6.2. DnexTpoH B 10J€ NEPUOAUYECKOrO MOTEHLHUAaNa KPHUCTAUIMYECKOU
pemetku. DG heKTUBHBIN MOTeHITMal. BoHOBas PyHKIHMS 3JIeKTpOHAa.

6.3. OpnHodneKTpoHHOE MpHOMKeHNEe, aguadaTudeckoe npubnmxenue. Teopema brioxa.
KBazunmnynsc 31eKTpoHa.

6.4. 3aKoH AMCHEPCHM 3JIEKTPOHA B PELIETKE. DHEPreTUUECKUE 30HBI.

6.5. 3onbl bpwwumnrosHa. 3anonHeHue 30H  3nekTpoHamu. [loBepxHocTH
®epmu. Knaccudukanms nosepxuocreid Gepmu.

6.6. DddexTuBHAT Macca JMEKTPOHOB. PaznuyHble CMOCOOBI  BBEACHUS
NOHATHS 9()(HEKTUBHON MACCHI AIEKTPOHOB B TBEPAOM TeJIE.

6.7. DEeHOMEHOJOTUYECKOE OMMCAaHWE  JJIEKTpompoBogHOCTH.  Mogens  [pyne.
DJEeKTPONPOBOJHOCTh B MOJIENH (PePMUEBCKUX AEKTPOoHOB. Dopmyrna Jlngmmna.

6.8. IIIOTHOCTB AIIEKTPOHHBIX COCTOSIHUI B TPEXMEPHOM, IBYMEPHOM M OJJHOMEPHOM
ciydJae.

6.9. DneKTpoHHas TEII0EMKOCTb.

6.10. TermmonpoBOAHOCTH TBEPIOTO TEJIA U €€ 3aBUCUMOCTh OT TEMIIEPATyphl

VII DaexTpoHbl B MArHUTHOM TIOJIE

7.1. KBaHTOBaHME YHEPreTHUYECKOTO CIIEKTPa CBOOOHBIX AIIEKTPOHOB B MATHUTHOM TIOJI€.
VYposnu Jlannay. [I[poBOgHUK B MATHUTHOM IOJIE.

7.2. PacrnpeneneHre KBAHTOBaHHBIX MATHUTHBIM IIOJIEM 3JIEKTPOHOB B IPOCTPAHCTBE
HUMITYJIbCOB.

7.3. CnekTpainbpHas INIOTHOCTh KBAHTOBAHHBIX MAarHUTHBIM I10JIEM IEKTPOHOB.

7.4. Dddexr lyonukosa- ne ['aaza. YcnoBus Habmonenus. CBA3b YaCTOTHI C SHEPTUEH
®epMmu u ceueHnem nosepxuoctu dGepmu.

VIII MaruuTtHbIe CBOMCTBA KOHJIEHCUPOBAHHBIX CPEJL

8.1. IlapamarHeTu3M HEMAarHUTHBIX BellecTB. 3akoH Kropu.

8.2. deppomMarHeTusMm U aHTU(PEPPOMATrHETHU3M.

8.3. OOmenHoe B3auMmojeiicTBue. MarHuTHBIA  (Da30BBI  TEPEXO.
CrioHTaHHast HAMarHM4E€HHOCTb.

IX. CBepXIIpPOBOAMMOCTh

9.1. SBnenue cmepxmpoBoguMoctu. Iddext Meiiccuepa. [mybuna
IIPOHUMKHOBEHUSI MarHUTHOTO 1oJ1s. J{mMHa korepeHTHOCTH. KBaHTOBaHNE MarHUTHOTO
MOTOKA.

9.2. CBepxnpoBOJHUK B MAarHUTHOM I1oJie. CBEpXIIPOBOAHUKH IIEPBOTO U BTOPOIO poJa.
Kputnueckue MarHuTHbIE TOJIS.

10. X. KBaHTOBBIC JKHIKOCTHU

2.

10.1. Xunkuit renmit. PoHOHEI W POTOHBEI B JKMIOKOM TEJIHHU. 3aKOH
TUCTIEPCUU DTIEMEHTAPHBIX BO30YKICHUH B JKUIKOM TEJIHH.
10.2. Cepxtekyuectb. Kpurepuii cBepxrekyuectu Jlanay.

Jlureparypa
H.b.bpaunr, B.A.Kynp6aunmnckuii. Ksaswuactumbl B (GU3MKE KOHJACHCHPOBAHHOTO

cocrosuus. M. ®usmariurt, 2016.
Y. Kutrens. Benenue B puszuky tBepaoro tena. M. @uszmariut: 2006

JlonoiHUTeIbHAS JTUTEPATYypa

1.

2
3.
4

B.B. llImunrt, Beenenue B ¢pusuky cBepxmnpoBogaukos, M.: Hayka, 2000.
A.A. AGpuxocoB OcHOBBI TeopuH MeTaiIoB. M.: @usmatiut, 2005.

Jx. brelikmop. @u3nka TBepaoro tena. M.: Mup, 1988.

JIx. 3aiiman. IIpunuunel Teopun tBepaoro tena. M.: Mup, 1974.

Pasznen «buodpusnka»



13.
14.

15.
16.
17.

18.
19.
20.

21.
22.
23.
24.

25.
26.

27.
28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
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[Ipenmer Ouodusuku, ee moapaseieHue, MeTobl. Poiab pycckux u 3apyOeKHBIX YUEHBIX B
pa3BUTHU OMOPU3UKH.

buosnepreruka u ee 3amaun. OcCoOEHHOCTH MPHIOKEHHUS 3aKOHOB TEPMOAMHAMUKH K
OMOJIOTHYECKUM CHCTEMAaM.

[lepBpiii 3akoH TepMomuHamMuKu. Ero 3Hauenue B Ouodusmke. MeToibl H3y4YEeHUS
npwiokuMoctn | 3akoHa  TepMOOMHAMUKHM K  Owocucremam.  JlokazaTenbCTBa
IpUI0KUMOCTH | 3aKkOHA TEPMOIMHAMUKU K OMOCHCTEMaM.

Bropoii 3aK0oH TEpMOAMHAMUKHU U €TO MPUIOKUMOCTh K OnocucreMam. 3HadueHue GpyHKIMH
SHTPONUH B OMOCUCTEMAX.

CBoOonHnast aueprus u padborocnocodHocts 6nocuctem. KI1/[ 6uonornueckux npoueccos.
Pacuer ctangapTHON cBOOOIHOM SHEPrUU B OMOCHCTEMAaX UCXOJS U3 CBS3U CBOOOIHOM
SHEPrUH U XMMHUYECKOTO MTOTEHIINAIA.

CBo0OojHast HEprus akTUBAIMU B OHOCHCTEMAX.

buonornyeckue cucTemMsl Kak OTKPBITBIE CUCTEMBL. YpaBHeHHe [Ipuroxuna.

CootHomenust OH3arepa.

. CranmonapHoe coctosiHue ouocuctemsl. CBOMCTBA CTallMOHAPHBIX COCTOSIHUM.

OCHOBHBIE MCTOAbI PCIICHUA MATCMATUYICCKHUX MO,Z[CJICI;'I B OMOJIOTHYECKOH KMHETHKE.

. CranmonapHast KHHETHMKa (DEPMEHTAaTHBHBIX TPOLECCOB. YpaBHeHHEe Mmuxasmuca-

MeHToH.

Kpurepuit ycTOHYMBOCTH CTAalMOHAPHBIX COCTOSHUM 110 JIAIyHOBY.

Mogenp  IpPOTOYHOrO  KyJAbTHBATOpa  Kak IPUMEP  CTAlMOHAPHOW  CHCTEMBI
C Pa3JInYHBIMU CTAIIHOHAPHBIMU COCTOSIHUSIMH.

Tumnel ocoObIX Touek B Onocuctemax. KonebarensHble cuctembl. Mozens Bonsreppa.
TpurrepHslie cBolCTBa OMOCUCTEM.

CxeMbl ~ 2JIEKTPOHHBIX  BO30YKIEHHBIX  COCTOSIHUIM, CHHIVISTHOE U  TPUILIETHOE
BO30Y>K/IEHHBIE COCTOSIHUS, UX OCOOEHHOCTHU M 3HaY€HHE B OMOCUCTEMAX.
MonekynspHble OCHOBBI 3pUTEIIBHON PELETLUH.

@OoTOTpONU3M.

Murpanus sHepruu B 6nocructemax. MHAyKTUBHO-pPE30HAHCHBIA MEXaHU3M MUTpaluu
sHeprun (FRET).

buomoMuHecueHnus.

[lepexucHoe OKUCIIEHNE JTUMHUIOB U XEMIJIFOMUHECLIEHLIUS.
CrpyKTypHO-(pyHKIIMOHAJIbHAS OpraHu3anus OMOIOTHYECKUX MEMOpaH.

[TaccuBHOE MPOHUKHOBEHHUE BEIIECTB Yepe3 MeMOpaHy, npocras auddysus.

O6neryennas nuddys3us.

+ +
AKTUBHBIN TpaHCTIOPT uepe3 MmeMOpany. CTpykTypa 1 MexanusM pabotsl Na /K -

AT®a3zpl.

VYpaBnenue [onbamana.

IToTeHman MoKost KAk COBOKYITHOCTb ITACCUBHOW U aKTUBHOW KOMITOHEHT.

[Ipupona noreHnnana AeMCTBUSA, ypaBHEHUE XOJDKKHHA- X AKCIIH.

Bo30yanmMblie HOHHBIE KaHAJIBI.

JleficTBHE MOHU3UPYIOIINX U3JTyYeHUN HA OMOJIOTHYECKHUE CUCTEMBI, ouonorunyeckas
3 PEKTUBHOCTH Pa3HbIX TUIIOB U3ITYUCHUH.

[TpuHIIUTIBI KOTMYECTBEHHON panOOMOIOTHH.

Oco0EeHHOCTH NEPBUYHOTO JCHCTBUS HOHU3UPYIOIINX U3TyUYSeHUIH Ha OPraHU3M.
MexaHn3M NepBUYHOTO JEHCTBHSI HOHU3UPYIOIINX U3Ty4YECHHMN.

OCO00GEHHOCTh BTOPUYHBIX PEAKIMA JTy4€BOTO MOPAKEHHUSL.

[Tyt MPOHUKHOBEHUS PAIMOAKTUBHBIX H30TONOB B OpraHu3M, (PakTophl, BIUAIOIIKNE HA
pacrpeneneHue paiuoakTUBHBIX U30TOIIOB BHYTPU OpraHU3Ma.

@DaKTOpbI TOKCHYECKOTO ACHUCTBUS PaAMOAKTUBHBIX N30TONOB IPY ITONAAaHUN BHYTPb
opraHusma.

Jluteparypa
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kW

7.
8.

9.

pEryJsiliii BHYTPUKJIETOUHBIX MpoleccoB. - Boponex: UIIL BI'Y, 2012.

AprtioxoB B.I'. buodusuka, U3narensctBo: Akanemuueckuii [Ipoexr, [lenosas kaura, 2009.
Bonbkenmeitn M.B. buodusuka. — M.: Hayxka, 1988. — 592 c.

['y6anoB H.U., YTenbOeprenoB A.A. Meaununckas 6nopusuka. - M.: Menununa, 1978 — 336
c.

Jxakcon M.b. MonekymsipHas u kinetounast Ouodusuka. - M.: Mup, 2009. - 551 c.

KocTiok IL.I". u np. buodusuka, 1988.

PemuzoB A.H., Makcuna A.I'., [Toranenko A.5l. MeguuuHCcKass ¥ OMOJOTHYECKAs

¢usuka. YueOnuk ais By30B. 2003. 506 c.

Pyboun A.b., ITeitheBa H.®., Pusznuuenko [.10. Kunetrnka Ononoruyeckux mpoieccos.
—M.: MI'Y, 1987. - 304 c.

10. Pyoun A.b. buodmsuka. T.1,2. M.: U3narensctBo MI'Y, 2004.
11. Pyoun A.B. Jlekiuu o 6nodusuke, 1994.



