locymapcTBeHHbIA 3K3aMeH no ¢pusnke
dusnyeckui pakynbstet Mry nmeun M.B. J/lomoHocoBa

CneumnanbHOCTh «PHU3UNKa KOHOEHCHPOBAHHOINro COCTOAHHUA»

Busier Ne 1

1. B3auMogeiicTBre MojieKy/1. ViaeanbHeli ra3. OCHOBHBIE Ia30Bble 3aKOHBL.

2. dopMUpOBaHUe KPUCTA/UTHUECKOH CTPYKTYPhI U3 H30/IMPOBAHHbIX aTOMOB. THITbI CBA3U B
TBEp/bIX Tesax.

3. Uepe3 HemoO/BWKHBINA 60K C MOMEHTOM MHepLuH J ¥ paauycoM R IepeknHyTa HeBecoMast
HepacTsIKIMasi HUTh, K OJHOMY KOHIy KOTOPOH TojBerueH rpys maccl M. JIpyroii KoHer
HUTH COeJMHEeH C HeBeCOMOM MPY)KUHOM C 3aKpeIUIeHHbIM HIDKHUM KOHILIOM. Ko3dhduriieHT

KECTKOCTH TIPY’KMHBI paBeH k. HUTb He CKO/IB3UT IO MoBepXHOCTH 6s10ka. Haitu riepruoj
MaJIbIxX KoJsiebaHul rpysa.

3aBepyouni oTaeseHneM
¢u3ukn Teeppgoro Tena

npogpeccop \/)// “7 A.H. Bacnnees

rocynapcTBeHHbIN 3K3aMeH no ¢pusnke
dusnyecknm ¢pakynbtet My umenn M.B. JloMmoHocoBa

CneuymnasibHOCTb «PHU3UNKa KOHOEHCHUPOBaAHHOIro COCTOAHNA»

Buner Ne 2
1. JTNHeHHbIH KBAHTOBBIHA TapPMOHUYECKHH OCL/UIATOP. OHEePrUM U BOJIHOBbIE (yHKLINH

2. CuMMeTpys KpHCTa/UIOB. Basuc 1 KpUCTa/UTyeckast CTPyKTypa. S/leMeHTapHas siyeiika.
PerieTka bpase.

3. HaiijuTe SHepruio B3aUMOAEHCTBHS IBYX JWIIONEH C JUTIOIEHBIMA MOMEHTAaMHU P1 U P,
HAXO/ISALIXCS Ha PACCTOSHHUM r >> I; Apyr oT Apyra (I — pasmep i - o JTUTIOIS).

3aBepgyroLynn oTtgesieHneM
¢unsnkn Teepporo Tena

npogheccop /ém A.H. Bacunbes

J




locynapcTBeHHbIA 3K3aMeH no ¢pusnke
®dusnyeckun ¢pakynbter My umeHun M.B. JloMoHocoBa

CneyumnasibHOCTh «®PU3NKa KOHOEHCHPOBAHHOIO COCTOSAHUSA»

Buner Ne 3
1. YpaBHeHust MakcBe/u1a B BakyyMe. CKa/IpHBIA ¥ BEKTOPHBIN [IOTEHI{HAIbL.

2. KoebaHust aTOMOB B KpUCTa//IMuecKoi peuterke. Temmeparypa [le6ass. AKycTuueckue u
onTUyeckre (POHOHLL.

3. KopoTKuii TOHKHIA TpeaMeT AJIMHBI L, 6yay4u pacrioyio)KeHHbIM IepIrieHUKY/IIPHO
TJIaBHOM ONTHYECKOM OCH COOMpArOIIiel JTUH3b, JaeT YBeIMUeHHOe JIeMCTBUTe/IbHOe
n3o6pakenye JymHbI K-L. OnpesieuTh yBenudeHye k' 3TOro npeamera rnpu ero

pa3sMeleHnH B O0JIb r/7IaBHOM ONTHYECKON OCH HeItoCpeICTBEHHO Ha Heill Ha TOM Xe
pacCTOAHUHU OT JIMH3BI.

3aBegyrounu oroeseHneM
¢usnkmn TBepgoro Tena [ I T,
npogeccop ) / A.H. Bacunves

locyRapcTBeHHbIN 3K3aMeH no pusnke
dusnyeckui pakynbster Mry umeun M.B. JloMoHocoBa

CneuymnasibHOCTh «®PHU3HKa KOHOEHCHPOBAHHOINro COCTOAHNUA»

Buner Ne 4
1. PeanbHble rasel. YpaBHeHHe BaH-/iep-Baanbca.
2. Ter10eMKOCTh peleTkyd. Mogenb DHHIITeHHa U MO/ie/Tb Hebasi. DneKTpOHHAsA TeI/IOEMKOCTb.

3. TTo KpyrJ/Ioi TOHKO# IUIaCTUHKE PajjiyCcoM R paBHOMEPHO pacTipe/ieJieH 3apsiy Q. Haiigure
HATIPSDKEHHOCTD I10J151 Ha OCH, NePIIeH/IVKY/ISIPHOM K IUTOCKOCTH I/IACTHHKH, Kak GbyHKLMIO
PAcCTOSHUSA Z OT ee LieHTpa. MccieyiTe 10/IyueHHOe BhIDaKeHHe TPH Z << Ruz>>R.

3aBegyrounn oTAE/1IEHHEM -

¢ n3nkmn TBEpROIro Tena /e
npogpeccop A2 €’>’7 A.H. BacnnbeB




FocyAaapcTBEeHHbIA 3K3aMeH No ¢pusnke
dusnyeckuii pakynstetr Mry nmern M.B. JloMoHOCOBa
CneunasnbHOCTb «®PH3MKa KOHREHCHPOBaHHOIO COCTOAHUAY

Buwaer Ne 5

1. JedopMaL{iy ¥ HarpsDKeHHs B TBEP/bIX Te/lax. Mogayau FOHra, casura. KoapdurpeHt
[TyaccoHa.

2 OmTHYecKye CBOMCTBA TBep/bIX TeJl. CIIeKTPbI TOIVIOLEeHHs, OTPKEHHS, TIOMUHECLEHIIH.
Kpaii cOGCTBEHHOTO MOT/IOIIeHHs.

3. Ha Kakoe MMHAMA/IbHOE PacCTOsIHYe COMM3ATCA [iBa 3/IeKTPOHA, ABIKYIIMECH BO/IB
TpsAMO¥ HaBCTpeuy ApYT APYry, eC/v Ha 6OJIBLIIOM PACCTOSIHAM MX CKOPOCTH PaBHbI Vi U
V,? Maccy m ¥ 3apsji e 37IeKTPOHA CUMTATh U3BECTHBIMH.

3aBegyrowimn oTgesIeHneM
¢un3nkmu TBep[oro Tena

npogpeccop , fyz« ~— / A.H. BacunbeB

rocynapcTBeHHbIH 3K3aMeH Mo pusmnke
®dusnyeckni pakynster Mry nmeumn M.B. JloMoHocoBa
CneumnanbHOCTh «®@HU3UKa KOHAEHCHPOBaHHOIo COCTOAHUA>

Buier Ne 6

1. JuHaMHKa CHCTeMbI MaTepHUa/IbHbIX TOUEK. 3aKOHbI COXpaHEHHUS.
2. MeTo/ibl UCC/IeJOBAaHUS CTPYKTYPbI TBEP/ABIX TEJL. PeHTreHOBCKas JU(paKLys.

3. Jla O/JMHAKOBBIX TUIOCKMX KOH/IEHCATOpa, OJfUH M3 KOTOPBIX 3amo/IHeH [TU3IeKTPUKOM C
JM3/IeKTPUUECKOi TTPOHMLIAEMOCTBIO €, COE/JMHEHBI Mapa/UleIbHO M 3apsDKeHbl /10
narpsokennst  Up.  Kakyro paboTy HYXHO COBEDLIATE, yro6bl IIOC/IE OTK/IFOUEHUS
KOHJ|eHCATOpPOB OT HCTOYHHMKA BBITALUTE [W3/IEKTPHHECKYIO IUIaCTHHY W3 KOHJeHcaropa?
EMKOCTb KOHJeHcaTopa 6e3 Aus/eKTpuka pasHa Co.

3aBenyroymii otpesIeHneM

¢u3nku Teepporo rena ) % s
npogpeccop : J A.H. Bacunbes




FocyaapcTBeHHbIA 3K3aMeH no gpusnke
dusnyeckmii pakynster Mry nmeHn M.B. JloMoHocoBa

CneumnasbHOCTb «®PU3NKA KOHAREHCHPOBAHHOIo COCTOSAHHNA»

Buiet Ne 7

1. /liHaMHKa MaTepHa/ bHOW TOUYKH. 3aKOHbI HproToHa.

2. MeccbayspoBcKas CIIeKTPOCKOIHsA TBEPABIX Tel. BysiHYe JIOKA/JIbHOTO OKPY>KeHUs Ha
Meccbay3pOBCKHe CTIEKTPBI.

3. Ompeje/UTs MOJSPHYIO TEIUIOEMKOCTb W/ea/lbHOTO OJfHOATOMHOrO rasa, COBEpIUAOILEro
MpoLiecc paciIupeHusi B COOTBETCTBUM € pOPMY/IOH p = av?

3aBepyroymnii otaeneHneM

¢u3nkmn TBEpaoOIro Tena /
npogpeccop Ty e 7 A.H. Bacnnbes

FocynmapcTBeHHbIH 3K3aMeH Mo pusnke
dusnyeckmuii pakynstetr MryY nmeHn M.B. JlomoHocoBa

CneyuunasibHOCTb «®PuU3nKa KOHOGEeHCHPOBaHHOIro COCTOAHNA»

Buier Ne 8

1. [IBwKeHHe B 1IeHTPA/ILHO - CAMMETPHYHOM I10JIe. 3akoHb! Keruiepa.

2. MarHuTHbBIE CBOMCTBA BellecTB. /lnaMarHeTUsM U IlapaMarHeTHsM. ['upomMarHuTHoOe
oTHoIeHue. 3akoH Kiopu u 3akoH Krop - Beticca.

3. Hai{guTe MOMeHT MHEpPLJUH OJJHOTO MOJIs KITaCCHUEeCKOro Hiea/IbHOTO rasa, IIOMEIIIeHHOI'0 B
LIWUTHHPUUECKUH COCY] PafHyCcoM R, KOTOPBIA BpaILjaeTcst BOKPYT CBOEH OCH C yTJIOBOM
ckopocTeio ®. Temriepatypa rasa T, macca O/IHO¥ MOJIeKYJIbI M.

3aBegyroLnn oTgesieHneM
¢u3nkn TBepporo Tena
npogeccop /

< '/;Z/Df" ]

A.H. Bacunnbes




FocyaapcTBEeHHbIA 3K3aMeH no ¢pusnke
®dusnyeckui pakynster Mry nmeum M.B. JlomoHocoBa
CneunanbHOCTb «®PU3NKa KOHAEHCHUPOBAHHOIo COCTOAHUA>

Buner Ne 9 |

1. BoJIHBI B CIUIOLIHOM cpefie. XapakKTePUCTHUKH aKyCTUIeCKHX BOJIH.

2. TlomsTre 06 06MeHHOM B3auMogecTBiH. OOMeHHbIH HHTErpaJl. deppoMarHeTu3M.
MaruuTHbIe JOMeHbl. MarHoHbl. AHTH(epPPOMarHeTH3M.

3. IlIap maccel M 1 pajuyca R cKaTbIBaeTcs C HaKJIOHHO#M TUT10CcKOCTH BbicoThl H. OrpeseniTsb
CKOpOCTb I11apa y OCHOBaHUSA HaKJIOHHOM rutockocTy. I1lap He IpoCKaab3bIBaeT, II0TePSIMH Ha
TpeHue — IpeHeOpeub.

3aBenyrowini oTReeHHNEM
¢mn3nku TBEPROIro TENa

npogpeccop / A.H. Bacunses
,. »cx/

FocyAapcTBEHHbIA 3K3aMeH 1o ¢pusnke
dusnyeckui pakynbter MI'Y uMeHH M.B. JloMoHOCOBa

CneumnasibHOCTb «@PuU3nKa KOHQEHCHPOBaHHOro COCTOAHNA>

Buaer Ne 10

1. TlepBoe Hauay0 TePMOJUHAMUKH. LIuK/IMyecKue NpoLecCel

2. TMonynpoBoaHUKU. CTaTHCTUKA HOCHTeJIell 3aps/ia B [IOIYTPOBOJHUKAX. D/IEKTPOHbI U
AbIpKy. OnTHYecKas U TepMUYeCKast aKTHBAIHA.

3. CxofsIuifcs IyUOK CBETa Ma/iaeT Ha PaCCeMBAOLIYIO JIHH3Y C doKycHbIM paccTosHUEM — F 1
Toc/te TpeJioMIeHHs COGMpaeTcs B TOUKe Ha (hoKa/LHOM [TOCKOCTH JIMH3bI. PaccenBaroyro
JIMH3Y 3aMeHsIoT cobuparoLei ¢ GOKYCHBIM pacCTOAHHEM +F. Ha KaKkOM pacCTOSIHUH OT
JIUH3BI COBEPETCS TOT JKe CBETOBOH IyUOK?

3aBepyroynu oTaes1eHneM

¢u3nkn TBEepporo Tena
npogpeccop J%Z/L_ A.H. Bacunbes




FocyaapcTBEHHbIA 3K3aMeH no ¢pusunke
®dusnyeckmni pakynster Mry nmeun M.B. JlomoHocoBa
CneumnanbHOCTb «®PU3MKa KOHREHCHPOBaHHOIo COCTOAHUAY

Bwaer Ne 11

1. DHTpOIHMs TEPMOAMHAMUYECKOH CHCTeMbl. TepMOAHHAMUIECKHE [IOTEHIUa/IbL..

2. JlernpoBaHue I0JIyIIPOBOJAHUKOB. [IOHODBI ¥ AKLIENTOPBI.
3. DJIeKTpUUeCKHI JMII0/Ib C MOMEHTOM P HaXOQWTCH Ha paccTosiHuM L oT 6eCKOHEeUHOU

IPOBOJAIIEH IUIOCKOCTH, BEKTOP P IepreHHKY/IApeH MI0CKOCTH. Haiitu cuiny,
JeMCTBYIOLIYIO Ha UIIO/b. ’

3aBegyroLynn oTaes1eHneM
¢u3nkn Teepporo Tena ,

npogheccop ﬁ A.H. Bacunses

FocyAapcTBEHHbIH 3K3aMeH no ¢pusnke
dusuyeckmii pakynstetr Mry nmeHn M.B. JloMoHOCOBa
CneumnanbHOCTh «®H3MKa KOHAEHCUPOBAHHOro COCTOAHUAY

Buaer Ne 12

1. da30Bble Mepexo/[bl IepBOro ¥ BTOPOro poja.

2. dopMHpOBaHKe 30HHOTO CIIEKTPa. DHEePrus depMu ¥ MOBEPXHOCTb Pepmi. JHepreTuieckue

CIIeKTPbI JU3/1EKTPHKOB, [10JIyIIPOBOJHHKOB " MeTaJlIOB.

Ha myTH Tesla Macchl M, CKONMB3AIIETO IO T71afIKOM TOPH30HTA/ILHOM MOBEPXHOCTH CO
CKOpOCTBIO  Vj HAXOZJUTCS He3aKperuleHHas ropka BbICOTDI H u maccel M. Ilepennuit
CK/IOH TOPKM TUIABHO TIEPeXOAUT B IUIOCKOCTE; TOPKA MOXET CKOJIb3UTH 10 IUIOCKOCTH
Be3 TpeHus, He OTphIBAsACh OT Hee. OTpE/E/UTL KOHETHBIE 3HauyeHUs1 CKOPOCTH Tesla 1
ropku. [1pu Kakou MUHMMaJ/IbHOM CKOPOCTH TeJI0 MOXKeT IPeo/j0/1eTk TOpKY?

3aBenyrownii oTaes1IeHNEM

¢u3ukm Teepgoro Tesa 4 _
npogheccop ] /f }f’»'\// A.H. BacnnbeB




FocynapcTBeHHbIH 3K3aMeH Mo pu3nke
dusuyeckuii pakynster Mry umenu M.B. JloMmoHocoBa

CneumnasibHOCTb «®Pu3nKa KOH4EHCUPOBaAHHOIro COCTOAHNUA»

Bwier Ne 13

1. DnekTpocTaTMueckoe mose. 3akoH KysoHa. Teopema laycca. My/IbTUITO/IbHOE pas/ioxKeHne
MOTeHLHaIa.
2. MeTo/ibl HCC/le/j0BaHMsl TIOBEPXHOCTH TBEPABIX TeJI. O/eKTpoHHast MUKpockomus. Oxxe-

criekTpocKorus. [Judpakijs 31eKTpoHOB. CKaHUpYIOL{as TyHHe/bHA MUKPOCKOIIHA.
ATOMHO - CUJI0Basi MUKDOCKOIIHS.

3. Haifti ypaBHeHMe MpoLiecca JJIs OJHOro MoJisi rasa Bax — Ziep — Bannca, B KOTOPOM

TeII0eMKOCTh H3MeHsIeTcst 110 3aKoHy C = o/I°, T/ie ¢ - MOCTOsIHHAsl. KOHCTaHThI Ban — ziep —
Basnbca a v b cudraTh H3BECTHBIMH.

3asenyrowinn otgesieHneM
¢u3nkn TBep[oro Tena

npogeccop . %fzx / A.H. Bacunees

locyaapcTBEeHHbIA 3K3aMeH no ¢pusnke
dusnyeckusi pakynstetr Mry nmern M.B. JloMoHOCOBa

CneyunasibHOCTb «DU3nKa KOHOEHCUPOBaAHHOIro COCTOAHNUA>

Buner Ne 14

1. YpaBHenus MakcBe/Uia B cpe/ie. Marepua/ibHble ypaBHEHH:. KoMruteKCcHas JU3/1eKTprUuecKast
[POHKI[aeMOCTb U TI0Ka3aTe/lb [IPe/IOM/IeHHs, UX TIPOCTPAHCTBEHHA 1 BpeMeHHast JUCIIePCHs.

2. DJIeKTPOHHBIM [TapaMarHUTHbIA pe3oHaHC. CIIeKTpbI OI1P. SIepHbIii MATHUTHBIM PE30HAHC.

3. [Ipa 1iapyika C MaccaMu m; ¥ My, ABIDKYIMECsT BAO/b O/IHO# TIPAMO# €O CKOpOCTsAMHU V1 U Vs,
HCTIBITBIBAIOT YIIPyroe CTOJIKHOBEHHE. HaliT¥ MaKCHMaJbHOe 3HaueHWe SHePrud yTpyrow
ned)opMaLyK [IapUKOB BO BpeMs 3TOr0 CTO/IKHOBEHHMS.

3aBenyrowmii oTae/1IeHNeM

¢u3nkn TBepporo Tena Y
npogeccop f;//c . / A.H. BacunneeB




FocypapcTBeHHbIA 3K3aMeH no pusnke
duznyeckmuit pakynbTetr My nmenn M.B. JloMoHocoBa
CneumnanbHOCTh «®PHU3NKA KOHAEHCHPOBAHHOro COCTOAHUA>

Buer Ne 15

1. Pacimipenue BcenenHoii. ITocTosiHHasA Xa66ma. Mogemu ®pupmada. [Ipobiema CKpBITOH

Macchl ¥ TEMHOW SHepruu.
2. KombuHaIMoHHOe ¥ OpU/IIF03HOBCKOE paccesHHe.
3. Karymka c CONpOTHB/IeHHEM R M HHIYKTMBHOCTBIO L mopcoenuHsieTCs: K HCTOYHHKY

Hanpsvkenust U. Kakoe KO/IMUECTBO TeIla BBbIAEIMTCH B KATyIlKe €epes Bpems t Iiocie
TI0/JK/TFOUeHUA?

3aeedyrowjuil omoeseHUeM
¢puzuku meepdoz0 mena

npocgeccop / ) A.H. Bacunves
/Pr=2

rocynapcTBeHHbIA 3K3aMeH Mo ¢pusnke
®duznyeckui pakynster Mry nmexn M.B. JloMmoHocoBa
CneumnanbHOCTb «®PU3NKa KOHBEHCHPOBAHHOIo COCTOAHNA>

Buier Ne 16

1. DddexT YepeHKoBA. LIUK/TIOTPOHHOE U CUHXPOTPOHHOE H3/Ty4EHHE.

2. MeTo/Ibl MCC/IeJOBaHMs CTPYKTYPhI TBEPABIX TeJl. JTubpakuyst 3/1eKTpOHOB. JudpaKiys

HEHTPOHOB.
3. Ha ropu30HTa/IbHOM TTOCKOCTH JIEKUT K/IHH MacChl M. Ha rpaHb K/IMHa,
COCTABJISIFOLLYIO C TUIOCKOCTBIO YrOJI ¢, KaayT Te/I0 MacCel m. HaiiTi yCKOpeHue

K/IMHA, CYUTAas], YTO TPeHHE OTCYTCTBYET.

3agedyrowjutl omoeneHuemM

¢usuku meepdoz0 mena 0.
npocgeccop ’/)9{ “// A.H. Bacusbes




locypapcTBeHHbIN 3K3aMeH no ¢pusnke
Pusnyecknmu pakynbrer Mry umernun M.B. JloMoHOcCoBa

CneunanbHOCTh «PU3UKa KOHOEeHCHPOBaHHOro COCTOsIHNUA»

Buner Ne 17

1. MHOro3/1eKTpOHHBIH atoM. [Tpub/rskeHHe caMOCOT/IaCOBAHHOTO T10J1s. D/IeKTPOHHAs
KoH(purypauus. Tepm. ToHKas CTpyKTypa Tepma.

2. MeToABI HCC/Ie/{OBAHUSA CTPYKTYPhI TBEP/BIX Te/l. PEHTreHOBCKast JU(paKIys..

3. Kaxoii 3apsiz IprobpeTeT yeJMHeHHbIH MeTa/UIMUecKuH 11ap paguyca R npu ob/1yueHun ero

CTAaljMOHApPHBIM MOHOXPOMAaTHUECKHUM CBETOBBLIM IMOTOKOM C JJIMHOM BOMHBI A? Pabora
BBIXO/Ia paBHa A. '

3aBenyroynu orgeneHnemM
¢unsnkn TBeppgoro Tena

npogheccop ;/ )/‘2'7 A.H. BacnneeB

lFocynapcTBeHHbIN 3K3aMeH no ¢pusnke
Pusnyecknu pakynbster Mry umenn M.B. JloMoHocoBa

CneynanbHoOCTh «PU3HKa K OHOEeHCHUPOBAHHOINro COCTOSAHUA»

Buier Ne 18

1. [IBiyKeHHe B LIeHTPa/IbHOM I10J1e. ATOM BOJOpO/a: BOTHOBbIE (QYHKIIMU U YPOBHH SHEPTHH.
2. Tery1onpoBOAHOCTD TBePAbIX Tesl. 3aKOH BuaemaHa-PpaHiia.

3. Ha penpoaykiuro KapTvHbl Kasumupa ManeBuua «HepHbl KBazpar» MepIeHAUKY/ISIPHO
IUIOCKOCTH KapTUHbl TafiaeT Iapa/UleJibHbIM IIyYOK CBeTa, IePeHOCSIINA B eIUHHI[Y
BpeMeHM uepe3 II0BEPXHOCTb €JWHUYHOMN IUIolafu sHepruto W,. Omnpenemurts CUTy
NlaBJieHUsl CBeTa Ha KBajJpaT, eC/IM CTOpPOHA KBajpara d M3BeCcTHa. VI3MeHUTCsS JIU OTBeT,

eC/IM uepHbI KBaJpaT 3aMeHUTb TOJyObIM KBaZipaTOM TaKOro e pa3mepa? CuMTaTb
K03 UIMEHT OTpaXKeHHs royboro KBajpaTa R H3BeCTHBIM.

3aBsenyrowynii otaeneHneM

¢du3nkm TBepporo rena % i
npogpeccop > /

A.H. Bacunses




