degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: OCHOBBI COBPEMEHHON (PU3HUKH: JTaOOPATOPHBII PAKTUKYM
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa oomeit Gu3nku

Kypc: 3

KBau(pukanus: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopusbie 3anaTus: 90 yac.

Camocrostensnas padora: 135 gac.
Bcero gacos: 225, Bcero 3a4. ef.: 5
[Iporpammy cocraBuiu:

B.B. YckoB, go1eHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT

[Iporpamma obcyxneHa Ha 3aceanuu kKadeapsl oomen ¢pusuku 31.03.2022



AHHOTANMA

B naGoparopHOM mpakTHKyme Mo oOmiell (M3MKe CTYICHTHI BBHIMOJIHSIOT J1a00OpaToOpHBbIE pabOTHI MO BCEM
OCHOBHBIM paszienam Kypca oOmeil ¢usuku. B maGoparopum kadeapsl NpEACTaBICHO JOCTAaTOYHOE
KOJIMYECTBO YCTAaHOBOK IO KaXXJIOMY paszaeiy Kypca. JlaboparopHble yCTAaHOBKM TPYNIIUPYIOTCS 1O TEMaM
pasnena. Tembl 1aG0OpaToOpHBIX pabOT OPraHU30BaHBI B MAPLIPYTHI, MO KOTOPBIM IIPOBOAUTCS BBINOJHEHHUE
pabot cryneHTamu. [l kaxaoi J1abopaTopHON pabOTHI MOJATOTOBICHBI CIICUATBHBIC OMMCAHHS: OTMCAHHE
TeMbl pabOoThI, OMHUCAHUE KCIEPHMEHTA, MPOBOAMMOIO B J1a0OpaTOpHON paboTe M TEXHHUYECKOE OMHCAHHE
1a0opaTopHO  yCTaHOBKH. B 11a0OpaToOpHOM TNpaKTHKyMe pPacCMaTPUBAIOTCS KIIFOYEBHIC ITOHSATHS
IKCTIEPUMEHTAIbHON (PU3MKHU, CTYAEHTHI 00y4arOTCsI 3JIEMEHTAPHBIM SKCIEPHUMEHTAIBLHBIM METO/IaM, a TaKKe
HaBBIKaM pabOThI ¢ 00OPYIOBAHKEM.

[IpakTuyeckas padora B 1a0OpaTOpPHU MO3BOJISET CTYJACHTaM pa3o0paThCsi B 0a30BbIX (PU3UYECKHUX BOMPOCAX,
0e3 KOTOpPBIX HEBO3MOKHO TNITyOOKOe MOHMMaHue oOuield Gpu3uku. /i yCrenHoro ocBoeHus 1ab0paTopHOTO
NPaKTHKyMa CIyIIaTeIl0 HEOOXOOMMO BiajeTh 0a30BbIMM HAaBBIKAMH IIPOBEJICHUS OKCIEPHUMEHTA,
MOJyYEHHBIMH B HIKOJIE, BJIAJETh OCHOBaMHM MaTeMaTHYeCKOro aHaJn3a, 3HaTh OCHOBBI JIMHEHHON anreOpsl,
TEOPHUHN BEPOSITHOCTEH, a TaKKe MPUMEHATh 3HAHWS, NTOJIYUYECHHbIC HA JIGKIIMOHHBIX U CEMUHAPCKUX 3aHATHAX
1o obmeit pusmke.

1. leau u 3apauu

eap AUCUMNIMHBI

¢opmupoBanre 0a30BBIX 3HAHUH MO (U3KMKE M yMeHUs paboTaTh B J1abOpaTopuu IJis JajlbHEUIIETOo
UCTIONIB30BaHUsI B JIPYTUX JUCLUIUIMHAX €CTECTBEHHOHAyYHOIO COJCp:KaHUs;, (OPMUpPOBAHHUE
KYJBTYpBl 3KCIIEPUMEHTA, HCCIENOBATEIbCKUX HABBIKOB M CIIOCOOHOCTH NPUMEHATh 3HAHHUA Ha
IIPAKTHUKE.

3anauu QUCHUTNIHHBI
- ¢opmupoBaHue y 00ydaronIuxcsi 0a30BbIX 3HAHUH 10 PU3UKE;

- dopMupoBaHue KylibTYpbl JKCIIEpHMEHTA: yMEeHHE paboTarh B Jaboparopuu, 3HATh OCHOBHEIC
METO/Ibl SKCIICPIMEHTA, YCTAHABINBATh JIOTHUECKUE CBSI3U MEXK/y TIOHATHSIMH,

- (I)OpMI/IPOBaHI/Ie yMeHI/II\/’I U HABBIKOB IIPUMCHATH IIOJYYCHHBIC 3HAHUA JJIA IMOCTAHOBKH
IKCIICPUMCEHTA, CAMOCTOATCIIbHOI'O aHaJIN3a IMOJYUCHHBIX PE3YJILTATOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGen onpenensite Kpyr 3a1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIIUX PABOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VYK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTH4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMAalKU NPU PElICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-5.1 Cnocoben pewmarb TMOCTaBICHHbIE 3aJaydl B
obnactu TEOPETUYECKUX 1/1 IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHHUI U pa3paboToK

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX

HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIC,
MaTeMaTHYECKHE METO/Ibl HCCIIEA0BAHU, U

OIIK-5.2 OOnagaerT CIOCOOHOCTBIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB




paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON

OIIK-5.3 CnocobeH K TpodeCCHOHAILHOW DKCILTyaTaIuu

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

Hay4YHO-HCCIICI0BATeIIbCKOM, COBPEMEHHOM 9KCIEPUMEHTAIBHOMN
HU3MEPUTCIIbHO-aHAJIUTUICCKOU U Hay‘-lHO-PICCJ’IeZ[OBaTeJ]LCKOfI
TEXHOJIOTMYECKOI armaparype (M3MEpUTENBHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)
anmaparypsl
I1IK-1.1 Bnameer  QyHIaMeHTanbHBIMH  TIOHSTHIMH,

3aKOHAMHU U TCOPUAMU COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.3 Bnageer KyasTypoil IOCTAaHOBKH Hay4YHOM 3ala4d U
MOZIEIIMPOBaHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENH U
ONMCAaHUSI W HCCICAOBAaHMUS INPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

I[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTBI C
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM

[IK-1.6 3HaeT OCHOBHBIC MpaBWJIa TOBEACHUS M PabOTHI B
COBpPEMEHHOH Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MatepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
X0JIe HayYHO-HCCIIE0BATENLCKON paOOThI
JIAHHBIC U 1€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOuCHMS )

I[IK-2.2 VYmeer HaxOIUTh
OTIPE/ICIIAIONINE H3y4yaeMoe SIBJICHHE,
YHUCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOUEBblE  IIapaMeTpsbl,
U TPOU3BOIUTH

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW IpeAMETHOH 00IacTH

[IK-3.1 3naer npuHUMIB pabOThl M AMANA30HbI PabOUYMX
[apaMeTpoB MCIOIb3YEMOT0 HayYHOTO 000pyI0BaHUS

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHbIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPELIHOCTH  M3MEPEHUH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CIIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HATh!
- METOIMKY IPOBEACHUS SKCIIEPHUMEHTA;
- MeTOoauKy 00pabOTKH MOTYyYEHHBIX Pe3yJbTaToB.
YMETb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000PYyI0BaHHEM;
- TMpaBWIBHO 00padaThIBaTh MOIyYCHHBIC SKCIICPUMEHTAIILHBIC JAaHHBIC.
BIIAJICTh!

- HaBbIKaMH pa60TBI C COBpCMCHHBIM U3MCPHUTCIbHBIM O60pyI[OBaHI/IeM;
- OCHOBHBIMH MAaTE€MAaTU4YC€CKUMU UHCTPYMCHTAMHU, XaPAKTCPHbIMU JJI4 3a1a4 MCXaHUKH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmen) TUCITUTUIHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




JAVINLKIXL

—vviriaap o

Jiavvpal. pavvios

pabora

Oddexr Mecbayspa. Hccnenosanue

! PE30HAHCHOTO IOIVIOIIEHHUS Y KBAHTOB. 4 >

2 Uccnenosanue s¢ddexra Komnrona. 4 5

3 MarHuTHBIE ~ MOMEHT  JIETKUX  sJIep 4 5
/SAMP/.
CrexktpoMeTpusi Y — U3Iy4YeHHA C
[IOMOILBIO CLUUHTUJUIILIUOHHOTO

4 cnekrpoMerpa. M3mepenue abcomoTHON 4 5
akTUBHOCTH npenapara Co METonoM y —y
COBIIAJICHUM.

5 Omnpenenenue 3HEPruM 0O YacTUL IO 4 5
BeJINYMHE UX Mpolera B BO3IyXe.
W3mepeHne BpeMeHU KU3HU MIOOHOB Ha

6 OCHOBaHHUU YINIOBOTO  PacIpenelleHUs 4 5
UHTEHCUBHOCTH KOCMUYECKUX JIydeH.
CUMHTWUIALMOHHBIM ~ CYETYHMK s

7 JIETEKTUPOBAaHHUS KOCMHUYECKOIO 4 5
U3ITyYCHHUS.

] OOcyXaeHne TEeOpPeTHYECKHX BOIMPOCOB 4 5
0 MPEIBIIYLIIM TEMaM.

9 Uzyuenue 3aKOHOB TEIUIOBOTO 4 5
U3JIyYEeHHUS.

10 |Dororddekr. 4 5

11 AToM Boziopoza. 4 5

12 |Dddext Pamzayapa. 4 5
Usmepenne koddduumenta ocnabieHUs

|3 |motoxa y-liyded B BELIECTBE U 4 5
ompezaenenue ux sHepruu. Pabora mo
paaroLMOHHON O0€30IaCHOCTH.
HccrnenoBanmne 3HEPreTHUECKOrO CIEKTPa

14  |-gactun u oTIpefiesieHre 170:¢ 4 5
MUHUMaJIBHON YHEPTUH.

15 Omneit Opanka-lepma. 4 5

16 3akon Kropu - Beilicca u oOMmeHHOe 3 6
B3auMoOJIciicTBHE B )eppOMarHeTHKax.

17 ONEeKTPOHHBIN MapaMarHuTHHIN 4 7
pE30HaHC.

18 OmnpeneneHue HIMPUHBI  3alPELICHHOU 3 7
30HBI OITYIPOBOAHUKOB.
UccnenoBanue COOCTBEHHOM u

19  |mpumecHoi MIPOBOAMMOCTH B 4 7
MOJTYIIPOBOJHHUKAX.

20 Nsmepenue KOHTAaKTHOH  Pa3HOCTH 3 6
MOTEHIMAJIOB B ITOJYNPOBOIHUKAX.

21 TyHHenupoBaHHUE B MOITYITPOBOAHHUKAX 4 7

22 |IIpoBepka 3akoHa Bunemana-®panma 3 6
W3mepenne BpeMeHHM KH3HH MIOOHA.

23 |UccnenoBanue MOIVIONMIEHUS BTOPHUYHOTO 3 7
KOCMHYECKOTO M3JIy4YeHHs B BELICCTBE

24 OOcyXaeHne TEeOPeTHYECKHX BOIMPOCOB 3 7
0 MPEIbIIYLIINM TeMaM

Hroro yacos 90 135

[ToaroroBka k sK3aMeHy

0 gac.




OO01mas TpynoEMKOCTh

225 gac., 5 3au.eq.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 5 (Ocennwii)

1. Db dexr Mecbayapa. MccnenoBanue pe30HaHCHOTO TMOTIONICHHUS Y KBAHTOB.

C moMoIIbl0 METo/Ia JIOTIIEPOBCKOTO CIBUTA B MeccOaydpOBCKOW JTMHHUH TMOTIIONICHHS HCCIIEyETCs
PE30HAHCHOE TIOTJIONIEHUE -KBAaHTOB, WCITYCKaeMbIX siipamMu ojioBa. Ompeaensercs IONIOKEeHNE
MaKCHUMyMa PE30HAaHCHOTO TOIJIONIIEHHUS, €r0 BEJIMYMHA, a TaK)Ke OJKCIepUMEHTaJIbHas MIMpHHA
JINHUH.

2. UccnenoBanue s¢dexra KomnroHa.

C nomolpl0 CUMHTHWUBIIMOHHOIO CHEKTPOMETPa UCCIIECAYETCsSI SHEPreTUUECKUM CIEKTpP -KBAHTOB,
paccesiHHbIX Ha rmpaduTe. OnpeAesseTcs] IHEPTUs PACCESIHHBIX -KBAHTOB B 3aBUCHMOCTH OT yIa
paccesiHus, a TAK)KE SHEPrysl IOKOsI YAaCTUIL, Ha KOTOPBIX MPOUCXOAUT KOMITOHOBCKOE paccesHue.

3. MarHuTHBIN MOMEHT JieTKuX sijiep /SIMP/.

MertonoMm simepHOro MarHuTHoro pe3oHanca (AMP) usmepsitorcst g-hakTopsl MPOTOHA, NEHTPOHA U
aapa GTopa U BEIYUCISIFOTCS X MarHUTHbIE MOMEHTHI. Pe3ynbraTbl CpaBHUBAIOTCS C BEIYMCICHHBIMU
Ha OCHOBE KBAPKOBOM MOJIENIN aIpOHOB U OJHOYACTHYHONW 000JIOUEUHON MOIENH SAep.

4. CrnexrpoMeTpus Yy — U3JIYUYCHHS C MOMOILBI0 CUMHTHUIALIMOHHOTO clieKTpomeTpa. M3mepenue
a0CoMOTHON aKTHBHOCTH Tpenapara Co METOIOM Y — Y COBIIaICHUH.

MetomoM - coBHajeHWil wu3MepsieTcs aOcontoTHas akTUBHOCTH mpemapara Co. Ilocme a3toro
OIpEAEIAETCA SHEPTUS ~-KBAHTOB HEU3BECTHOIO PaJIMOAKTUBHOTIO Mpernapara.

5. OnpezleneHI/Ie OHCPIUM O 9aCTHUIl 110 BSJIIMYNHC UX npoGera B BO3yXC.

Usmepsiercst mpoOer -4acTul] B BO3IyXe ABYMsI CHOCOOaMH: C TOMOIIBIO TOPIIEBOTO CYUETYHKA
leiirepa ¥ CUMHTWIUIALMOHHOIO cYeT4yHKa. [l0 MOJyYEeHHBIM BEIMYMHAM OINPEACISIETCS SHEPIUs
YaCTHIL.

6. 3MepeHre BpeMEHU >KU3HU MIOOHOB Ha OCHOBAaHMM YIJIOBOIO PACIIPENEIIEHUS] MHTEHCUBHOCTU
KOCMHUYECKHUX JIy4eH.

C noMoIlBI0 TeNecKoNna U3 JBYX CLUUHTWIIATOPOB U3MEPSAETCSl YIVIOBOE PACIpEAETICHHE KECTKOU
KOMITOHEHTBI KOCMHYECKOTO H3JIydeHHMs. Ha OCHOBE NOJIYYEHHBIX NaHHBIX OLIEHHBAETCS BpeEMs
AKU3HU MIOOHA.

7. CUHMHTWUTSILIUOHHBIA CYETUUK TSI IETEKTUPOBAHUS KOCMHUYECKOTO H3TyUYEeHHUS.

W3mepsieTcss 3aBUCHMOCTh BEPOSTHOCTH OOpa30BaHMUS JIMBHEH BTOPUYHBIX 3apsHKEHHBIX YacCTHI[ B
CBUHIIC OT JIyOWHBI ypOBHsI HaOMto/ieHusI (KacKaaHas KpuBas). [1o pesyibpraraM OlleHUBaeTCs CPETHIS
SHEPTrUsl YacTHII B JINBHE.

8. O0cyx/IeHne TeOPETHUECKUX BOIIPOCOB 110 MPEIbIIYIIIM TEMaM.



ITpoBepsieTcss 3HaHUE CTYAEHTAaMH OCHOB OOpabOTKM pe3ylbTaTOB 3KCHEPHUMEHTOB, METOOB
perucTpanuy 4YacTHIl W KOHCTPYKUHMI (oToymMHOXKHTened. [locie 3Toro w3mararoTcss OCHOBHBIE
MOZIEIM B3aUMOACHCTBUS W3IyYEHHs C BEIIECTBOM M 3JIEMEHThl (DPU3MKU BBICOKHMX IUIOTHOCTEH
SHEPTHUH.

9. N3yueHune 3aKOHOB TEIIOBOTO U3IIYUYECHUSI.

OnTHYeckuM IMUPOMETPOM C HCYE3AIOIIEH HHUTBIO M TEPMONApPOH HCCIEAYETCsl W3ITyYeHHUE
HaKaJICHHBIX TeJI. B Monenn abCcomoTHO YepHOTO Tela BEIYUCISIFOTCS 3HAYCHUsI MOCTOSTHHBIX [1naHka
u Credana-bonbimana.

10. ®ororddekr.

I/ICCHeI[yeTCﬂ 3aBUCHUMOCTb (I)OTOTOKa OT BCJIMYMHBI 3aJCPKUBAIOIICTO IMOTCHIMAJIAa W YaCTOTHL
naaaromiero U31y4CHus. Ilo PE3yJIbTaTaM BbIYUCIISICTCA 3HAYCHHUC nocrosHHoM [1naHka.

11. Arom Bozopoaa.

HccnenytoTcst 3aKOHOMEPHOCTH B ONTHYECKOM CHEKTpe aroma Bopopona. Ilo pesynsraram
BBIUHMCISIFOTCSL  MOCTOsSIHHAss Punlepra uis  1BYX M30TONOB, WX IOTEHIMANB HOHH3ALUH,
M30TONNYECKUE CABUIH JIMHUM.

12. Dpdexr Pamzayspa.

Uccnenyercss sHepreTHdeckas 3aBHCHMOCTb BEPOSTHOCTH pPAaCCEsTHUS MEUICHHBIX 3JEKTPOHOB
aToMaMH KceHOHa. llo pesynpraraM H3MEpEHHHM OLIEHUMBACTCS pa3MEp BHEIIHEHW 3IIEKTPOHHOM
000JI0UKH aToMa.

13. Hsmepenne kodduimenta ocnalOieHHs MOTOKA Y-JIydeil B BEIECTBE W ONpEleliCHHE HX
sHepruu. Pabota 1o pajuonroHHON 0€30MacHOCTH.

C NoMOIIBI0 CHUHTHJUISIUOHHOTO CUETYMKA U3MEPSIOTCS JIMHEHHBIE KOA(PQPUIIMEHTHI OCIa0ICHHS
MOTOKA -JIy4eil B CBUHIIE, Keje3e U almtoMuHuu. [1o pesynbraraM onpenenseTcs: SJHEPrust -KBaHTOB.

14. HCCJ’IGILOB&HHG OHCPICTUUCCKOI'O CIICKTPA -4aCTUIl U OMPCACIICHUC UX MUHUMAaJIbHOHN OHCPIrUuu.

C HOMOIIBI0 MATHUTHOTO CHEKTPOMETPA UCCIIEYeTCsl SHEPTeTUYECKHI CIIEKTp -4acTHIL TIPH paciiajie
sanep uesus. KammOpoBka CIIEKTpOMETpa OCYIICCTBISICTCS MO JHEPTUH JJIEKTPOHOB BHYTPECHHEH
KOHBEPCHH.

15. OnbiT @panka-lepa.

MeTofoM 3JEeKTPOHHOTO BO30YXKAEHHS H3MEpSeTCsl JHEprusi IEepBOrO YPOBHS aToMa TIejHs.
CpaBHHMBAaIOTCS PE3YABTATHI, IOJIyY€HHBIE B IMHAMHYECKOM M CTATHYECKOM PEKHUMAX.

Cemecrtp: 6 (Becennuit)
16. 3akon Kiopu - Beiicca u oOMeHHOE B3auMozeiicTBHE B peppOoMarHeTHKax.

Uccnenyercs TemmeparypHas 3aBUCHMOCTh MarHHUTHOW BOCHPUUMYHBOCTH METAJUIHUYECKOTO
raJIONIMHAS B TlapamMarHuTHoU oOmactu (Beime touku Kropu). Ilo m3mepennoit temmneparype Kiopu
OIIEHUBAeTCS YHEPTHst 0OOMEHHOTO B3aUMOJICHCTBUSL.

17. DnexTpoHHBIN MapaMarHUTHBIA Pe30HaHC.

Uccnenyercst DIIP B monekyne J®IIT. Ilo pesymbraram uaMmepeHUil omnpezensercs g-paxTop
aneKTpoHa U mmpuHa JuHun OI1P.



18. Onpenenenre MHUPUHBI 3aPEIICHHON 30HBI TOTYTIPOBOJHUKOB.

Hccnenyercst TemiieparypHas 3aBUCUMOCTb IIPOBOAMMOCTH repManust U KpemHus. Ilo pesynbraram
olnpezensaeTcs NNPHHA 3allPEIEHHOM 30HBI M CPaBHUBAIOTCA MTOTPEMIHOCTH TPEX METOMIOB.

19. UccnenoBanue coOCTBEHHON M MPUMECHOM MPOBOJUMOCTH B IOJYIPOBOJAHUKAX.

Uccnenyercst criekrpaibHas 3aBUCUMOCTh (GoToToka B obpasnax CdS u CdSe ¢ npumecsMu MOHOB
mermu. [lo pesynbraraMm ONpeAessfOTCS IMUPUHA 3alpPEIleHHON 30HBI MONYNPOBOJAHUKA H IYHEPTUS
MOHM3AIMU TIPUMECH.

20. M3mepeHye KOHTaKTHON pa3HOCTH ITOTEHIMAJIOB B I10JYIIPOBOIHUKAX.

W3mepsiercs TemmneparypHasi 3aBUCUMOCTb COIIPOTHBIICHUs repMaHueBoro auona. Ilo pesynpraram
OTIpeeNIAeTCsl KOHTaKTHAs Pa3sHOCTh MOTEHLIUAIOB (p-n)-Tepexoa.

21. TyHHENMpPOBaHHE B MOIYIPOBOJHUKAX

Hccnenyercs mNpUHOMN JACHCTBHSA TYHHEIBHOTO JAMoAa. M3MepseTcss ero BOJIbT-aMIIepHas
XapaKTEepUCTHKA U ONPEIEIISIFOTCS OCHOBHBIE MTApaMeTphl AUO/A.

22. IIpoBepka 3akoHa Bunemana-®panna

UepbIpeXTOueuyHbIM METOJOM ONPEACISIOTCS KOA(M(GUIUEHTH TEIJIONPOBOJHOCTH U 3JIEKTPUUECKAs
IIPOBOJUMOCTD IIpY KOMHATHOM TeMIlepaTrype Ul MEIH, JIATYHH, aJIOMUHUS U AIOpPalbaJIOMUHUS.
ITo pe3ynpraram BeIYMCIsAeTCA MOCTOsAHHAA JlopeHna.

23. I/ISMepeHI/IC BpPCMCHHU KMU3HU MIOOHA. I/ICCJ'IGILOBHHI/IG OOMIOMICHUA BTOPHUYHOI'O0 KOCMHYCCKOTO
H3JIy4CHUA B BEIICCTBE

C moMoILbIO0 TeNecKoNna W3 JIBYX CHUHTHILIISITOPOB U3MEPSETCs YITIOBOE PACHpEAesICHHE KECTKOU
KOMIIOHEHTBl KOCMHYECKOro u3iydeHus. Ha oCHOBe NOIy4eHHBIX [JaHHBIX OLIEHUBAETCS BpEMs
YKU3HU MIOOHA.

N3mepsieTcs 3aBUCUMOCTh BEPOATHOCTH OOpa30BaHMS JIMBHEH BTOPUYHBIX 3apsHKEHHBIX YacTHIl B
CBHUHIIE OT JIyOMHBI ypOBHsI HaOMoneHus (KackaaHas Kpusas). [1o pesynbsraraM oLieHUBAeTCs CpeaHsIs
SHEprusl 4acTuUll B JIUBHE.

24. O6cyx/IeHue TEOPETHUECKUX BOIPOCOB IO MPEIBIIYIIIM TEMaM

ITpoBepsieTcss 3HaHUE CTYOEHTAaMH OCHOB OOpabOTKM pe3ylbTaTOB 3KCHEPHUMEHTOB, METOOB
perucTpanuy 4YacTHIl W KOHCTPYKUHMI (oToymMHOXKHTened. [locie 3Toro w3mararoTcs OCHOBHBIE
MOZEIM B3aUMOAEHCTBUS H3IyYEHHs C BEIIECTBOM M 3JIEMEHTHl (DPU3MKU BBICOKHMX IUIOTHOCTEH
SHEPTHUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



Cemectp: 5 (Ocennwii)

Jlabopatopus 501 JIK.

6.1 UccnenoBanue pe30HaHCHOTO MOMIOINIEeHUs Y-kBaHTOB (3ddext Meccbayapa) -3 ycTaHOBKH.

1.2 Uccnenosanue s> dexra Komnrona — 1 ycranoBkH, 4 yueOHBIX MecCTa.

5.1 Usmepenne koddduirienTa ocnadieHus IOTOKa Y-Ty4ei B BENIeCTBE U ONpeeliCHUE X YHEPTHH -
3 ycTaHOBKH, 6 Y4eOHBIX MECT.

5.1A Pabora no pagnaninoHHOM 6e30MacHOCTH — 6 yIeOHBIX MECT.

4.2 VlccnenoBaHue 3HEPTETHYECKOTO CIIEKTpa [-4acTUI] M ONPENEICHNE NX MAKCUMAIbHOMN SHEPrUH
IIPYU IOMOILY MarHUTHOI'O CIIEKTPOMETPA - 5 YCTaHOBOK.

5.3 CreKTpoMeTpus Y-H3JIyueHHs ¢ TOMOIIBIO CHMHTHIUISIIIOHHOTO CIIEKTpOMETpa — 4 yCTaHOBKH, 4
y4eOHBIX MeCTa.

5.5 KoMnproTepHslil raMMa-CIIEKTPOMETP

4.3 Mamepenue abcooTHON akTUBHOCTH npernapara 60Co MeToZIoM - COBNAJICHUN. — 2 yCTaHOBKH.
4.1 Omnpernenenne 3HEPTUM 0-4aCTHII [I0 BEJIMUYMHE UX MPOoOera B BO3AYXeE - 6 yCTaHOBOK.
Jla6opatopus 502 JIK

2.2 (2.3) UsyueHnue criekTpoB aTOMOB BOAOPOA U Hoaa — 6 yCTaHOBOK.

1.1 Nzyuenue Gotorddekra — 6 ycTaHOBOK.

Jlabopatopus 503 JIK

7.1 3MepeHne BpeMEHU JKU3HU |Ll-ME30HOB Ha OCHOBaHUHM YIVIOBOI'O paclpeieleHnsl MHTEHCUBHOCTH
KOCMUYECKHUX JTy4el - 2 YCTaHOBKH.

7.4 Uccnenopanue NONIOEHUS

10.4 MarautHblif MOMeHT Jierkux siaep (AMP) - 5 ycraHoBok.

7.4A V3yueHune NOMIONMIEHNI KOCMHUYECKOTO H3ITYUYeHHs B CBUHIIE — 3 YCTaHOBKH.

5.3A YcraHOBKa U U3y4YE€HHS] CHUHTHUIALMOHHOTO CUETYMKA — 4 YCTaHOBKU.

Jla6oparopus 325 JIK.

2.1 OmnpiT ®@panka-I'epua 4 ycraHOBKH.

1.3 Dddexr Pamzayspa 4 ycraHOBKH.

10.1 DnexrponHslii napamaruuTHbIN pe3onanc (J11P) 6 ycraHoBoOK.

10.2 HabnrofieHre CBEpXTOHKOTO PaCHICTIICHUS CIIEKTPa 3JICKTPOHHOTO MTapaMarHMTHOTO pe3oHaHca. 8
YCTaHOBOK.

Cemecrtp: 6 (Becennuit)

Tema 1. KBanToBas Teopus Maraerusma

Pa6ora 9.1, x.325 JIK, 9 ycTtanoBOK

3akoH Kropu-Beiica u oOMenHOE B3aumoielicTBie B heppomaraerukax (oopasen — Cd-rajgonnHuii)
Pa6ora 9.2, x.325 JIK, 7 ycTaHOBOK

Habnronenve u n3ydeHre JOMEHHOM CTPYKTYPHI B PeppOMarHUTHOM TUICHKE JKEJI€30- HTTPHUEBOTO
rpaHara

Tema 2 DneKTpOHHBIN NapaMarHUTHBIN pE30HAHC
Patbora 10.1, k.325 JIK, 7 ycTaHOBOK
DNeKTPOHHBINA NapaMarHuTHBIN pe3oHanc (B MI ' quanazone u B I'T'n auanazone)

Tema 3. DHepreTHUecKre 30HbI B TBEPIOM TEJIC

Patbora 11.1, x.325 JIK, 8 ycraHOBOK

OnpenencHue MUPHHBI 3aMPEICHHON 30HbI MOJYNPOBOIHUKA (HA TIOCTOSHHOM TOKE, HA TICPEMEHHOM
TOKE U OECKOHTAKTHBIM METOIOM)

Tema 4. ®otoaddexr
Pa6ora 11.2, x.325 JIK, 6 ycraHOBOK
UccnenoBanme coOCTBEHHOM U TPUMECHOH (HOTOMPOBOIUMOCTH B TIOIYIPOBOAHUKAX

Tema 5. KonTakTHas pa3sHOCTH MOTEHIINATIOB
Pabora 4.3, x.325 JIK, 9 yctaHOBOK
M3mepeHne KOHTAaKTHOM Pa3sHOCTH MOTEHIMAJIOB B IOMYIIPOBOAHUKAX (B TE€PMaHUEBOM JIHOJIE)

Tewma 6. TyHHETBHBIE OB
Pabora 11.5, x.325 JIK, 8 ycraHoBOK
TyHHenupoBaHHe B MPOBOIHUKAX

Tema 7. ®u3uKa BBICOKUX SHEPIUI
Pa6ora 7.1, x.325 JIK, 2 ycraHnoBku
W3mepeHne BpeMeHH KU3HH MIOOHA



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
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pen. FO. M. llunentoka .— 2-e u3a., ucnp. — M. : ®uzmarauT, 2007 .— 608 c.
7. TepMomuHaMuKa, cTaTUCTHYECKas: U MoJeKyisipHast pusuka [Tekct] : yue0. mocobue st By3oB / H.
A. Kupnuenko .— 4-e usa., ucnp. u gon. — M. : @usmarknura, 2012 .— 192 c.
8. Jlaboparopuslit npakTukyM 1o obmei gusmnke [Teket] : B 3 T. T. 1 : Tepmoaunamuka u
MOJIEKyIIsIpHas pu3nKa : yued. mocodue 1 By30B / mof pea. A. JI. [magyna ; M-Bo oOpa3zoBanus u
Hayku P®, Mock. ¢pu3.-texH. uH-T (roc. yH-T .— 3-¢ u3f., ucnp. — M. : MOTH, 2012 .— 292 c.
9. O6uwit kype ¢puzuku [Texer] : B S5 1. T. 3, Y. 1 : yue6. mocobue ms By3oB / JI. B. CuByxun .— 3-¢
u3g., uernp. u gon. — M. : Hayka, 1996. — 320 c.
10. DnexrpuyecTtBo 1 MaraeTusM [ Tekcr] : yue6. mocobue s By3oB / H. A. Kupuuenko ; M-Bo
oOpazoBanus u Hayku PD, Mock. ¢uz.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.
11. KanToBast MUKpO- 1 Makpodusuka [Tekcer] : yueb. mocodue s By3oB / FO. M. [unentok .— M. :
®duszmarknura, 2006 .— 640 c.
12. HauanpHbIE TIIaBbl KBaHTOBOM MexaHuKH [ Texct] : [yueb. mocobue s By3or] / H. B. Kapmos, H.
A. Kupnuenko .— M : @uzmarmnut, 2004,2006 .— 360 c.
13. O6mmii kypc puzuku [Teker] : B 5 T. T. 5 : AtomHas u sigepHast Gpuzuka : yued. mocodue st By30B
/ . B. CuByxun .— 2-¢ u3j., crepeorurr. — M : ®mmarnimur : MOTH, 2002, 2006,2008 .— 784 c.
14. JlabopatopHslii mpakTukyMm 1o obmeit pusnke [Texct] : 8 3 T. T. 2 : OnTuka : y4e0. mocodue st
By30B / oz pen. A. B. Makcumbrdesa ; M-Bo oOpa3zoBanus U Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) .— M. : MOTH, 2014 .— 446 c.
15. JlabopatopHslii mpakTukyMm 1o obment pusuke [Texcr] : B 3 7. T. 3 : KBanToBas ¢uzuka : yueO.
nocobue s By3oB / @. @. Uromwn, 0. A. Camapckuii, FO. M. [umnentok ; mox pen. FO. M.
Hunenroka ; Mock. ¢u3.-TexH. UH-T (TOC. YH-T) .— 2-€ U3J., ucip. u jon. — M. : duzmarkaura, 2005
—432c.
16. JlabopatopHslii mpakTukyMm 1o obmeit pusnke [Texct] : B 3 T. T. 2 : DneKTpUIecTBO M MATHETU3M !
yue6. mocobue i By3oB / ox pen. A. . Imagyna ; M-Bo obpa3oBanus u Hayku Poc. enepanun,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3n-80o MOTH, 2007 .— 280 c.
20. Kanamuaukos H.I1., CMonabipeB M.A./OcHoBbI pusuku B 2-x Tomax M.-Jlabopatopus 3HaHuiA,
2017
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624 c.
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.— 10-e u3n.,ucnp. — M. : Hayka, 1989 .— 504c.
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12. OcHOBBI KBaHTOBOM (PM3UKH U CTpoeHHUE BetecTBa [ Tekct] : yuebd. mocodue ais By3oB / U. 1.
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u3J., nepepad. — M. : Hayxka, 1976 .— 480 c.

PexomennoBanHas nurepaTypa Jisi CaMOCTOSATEIBHOTO U3yYCHHS.

1. ®usnueckre 0CHOBHI MexaHuKH [TexcT] : yueb. mocobue st By30B / C. O. XailkuH .— 2-¢ u3n.,
ucrp. u gorn. — M. : Hayka, 1971 .— 752 c.

2. @eitnmaHoBCKuUe JieKIuH 1o ¢usnke [Texcr]. Boim. 1 - 2 : [yue6. mocobue s By30B]. CoBpeMeHHas
HayKa o Tpupojie. 3akoHbl MexaHukH. [IpocTpancTBo. Bpems. J[pmxenne / P. ®eiinman, P. Jlediton, M.
CoH/c ; mep. ¢ anrn. A. B. Edpemos [u ap.] .— 3-e uzg. — M. : Mup, 1976 .— 440 c.

3. Tepmonunamuka [Tekct] : yueOnuk anst yu-to / U. I1. bazapoB .— 4-e uzg., nepepad. u gon. — M.
: Breiciias mkona, 1991 — 376 c.

4. CoBpeMeHHas TepMonrHaMuKa. OT TEIUTOBBIX ABUraTesiel 10 JUCCUIIATUBHBIX CTPYKTYp [Teker] :
[yuebnuk i By3oB] / U. Ilpuroxun, . Kongenynu ; nep. ¢ anrn. FO. A. Jlanunosa, B. B. benoro ;
noxt pen. E. [1. Areesa .— M. : Mup, 2002 .— 461 c.

5. OnexkrpuuectBo u MarHeTu3M [Tekct] : [yue6. mocobue st By3oB] / 3. [lapcem ; mep. ¢ aHIIL. mox
pen. A. W. lllansaukoBa, A. O. Baiinc6epra .— / 3-e uzz., ucnp. — M. : Hayxka, 1983 .— 416 c.
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7. OcuoBsl onTuky [Tekct] : [yuebd. mocobue s By30B] / M. boph, 3. Boned ; iep. ¢ anri. C. H.
Bpeyca, A. U. TonoBamkuna, A. A. lllyouna ; nox pen. I. [1. MoryneBnu .— M. : Hayxka, 1970 .— 855
C.

8. dusnueckas ontrka [Tekct] : yueonuk s By3oB / C. A. Axmanos, C. FO. Hukutua .— M :
Nza-8o MI'Y, 2004 .— 656 c.

9. BBezieHHE B KOTEPEHTHYIO ONTHKY 1 Tosorpaduio [ Tekct] : yueOHO-MeToA. Tocodue 1o Kypcy :
Obmas gusuka / coct. C. M. Kozen [u ap.] ; M-Bo obpazosanust PO, Mock. ¢u3.-rexH. uH-T (Toc.
yH-T), Kad. obmieit puzukun .— M. : MOTH, 2000 .— 42 c.

10. Beenenue B husuky siapa u yactul [ Tekct] : yued. nocodue ans syzos / M. M. Kanutonos .— 3-¢
u3g., uctp. u gorn. — M. : Equtopuan YPCC, 2006 .— 328 c.

11. Jlexknuu o atomuoit gusuke [Tekcr] : yaueOnuk mst By30B / M. A. @annees, E. B. UynpyHoB .—
M. : ®usmaniut, 2008 .— 612 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. http://mipt.ru/education/chair/physics/index.phpCaiit kadeaps! oOmelt puznku
2. http://lib.mipt.ru/catalogue/94/?t=748- snexrponnas 6ubnuoreka dusrexa, pazuen «Duznukay.



3. http://www.physics.ru- 00pa3zoBaTebHbIH CAUTCINEMEHTAPHBIMU CBEICHUSIMH 10 (PH3HKe.
4. http://www.edu.ru- ¢penepanbabiii mopran «Poccuiickoe 00pa3oBaHHE).

5. http://benran.ru-6ubnmoreka Mo ecTeCTBEHHBIM HaykaMm Poccuiickoll akaJieMHUH HayK.

6. http://www.i-exam.ru- eaunsiii nopran MaTepHeT-TecTHpOBaHUS B chpepe 0OpazoBaHUsI.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nannbix xommetotepax ucnosis3ytorcs OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
porpammsl, pazpaboTaHHbIe TPOrPAMMUCTAMH YIe0HO-METOJUUECKOTO TIeHTpa Kadeaphbl.

B npouecce camocTosATEIbHOM PabOTHI 00YHaIOIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, Scilab, Originu np.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, nu3ydarouuii Kypc oo1mei (GU3uKu, J0IHKEH ¢ OMHON CTOPOHBI, OBJIAJETh OOIIMM MOHATUHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.

B Pe3YNbTAaTC U3YUCHUA JUCHUIIJIMHBI CTYJCHT OJOJDKCH 3HATD!:

YcnemHoOe 0CBOCHHE Kypca TpeOyeT HanpsKEHHOW caMOCTOATEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis paboThl CTyJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- YTEHHE U KOHCIIEKTUPOBAaHHE PEKOMEHOBAHHOMN JIUTEPATYPBI,

- TpopaboTKy yueOHOTro Marepuaina (1o y4eOHOW M HaydHOH JuTeparype), MOJroTOBKY OTBETOB Ha
BONPOCHI, MNPEIHA3HAYEHHBIX [UII CaMOCTOSITEJIBHOIO M3YYEHHUsS, JIOKa3aTelIbCTBO OTAEIbHBIX
YTBEPKIECHUM, CBOICTB;

- TOATOTOBKY K An(EpEeHINPOBAHHOMY 3aUETy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

[loka3zarenem BiaJeHHs] MaTepHAIOM CIY)KUT yYMEHHE pewmarb 3afgadd. s GopMHUpOBaHUS yMEHHS
IPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIle
3agay. [Ipu pemenun 3a1a4 Kaxaoe 1eHCTBHE HEOOXOANMO apTyMEHTUPOBATh, CChUIAsACH HA U3BECTHHIC
TEOPETUYECKUE CBEICHMS. 3HAUUTEIbHO OOJETYUTh PELICHUE 3a7a4d MOXKET XOPOIIO BBIIOJIHEHHBIN
YepTeX, €CIM OH COOTBETCTBYET YCJOBHIO 3aAaud (NIPSIMOM yrojl HapHCOBaH HPSMBIM,
paBHOOEIPEHHBII TPEYTOJbHUK - PAaBHOOEAPEHHBIM M T. A.). Ilpm MOAroTOBKE K NpPaKTUYECKUM
3aHATUSM HEOOXOIUMO MOBTOPSITH paHee U3yUCHHBIE OCHOBHBIE OnpeAeeHHs, (HOPMYIUPOBKH TEOPEM.
B Hauane 3aHATHS, Kak TpaBWIO, MPOBOMUTCS KopoTkwii (10-15 MUHYT) ompoc 1o Marepuany
MPOLICAIINX 3aHATHH B YCTHOW MM MUCHbMEHHOM (opme. OOBIMHO NMPHUAEPKUBAIOTCS CIEAYIOLICH
CXEMBI: U3y4YEeHHE Marepualia JIeKIMU 110 KOHCIEKTY B TOT K€ JIeHb, KOrJa ObUIa MpOCITyIlaHa JIEeKIUI
(10-15 muHyT); MOBTOpEeHHE MaTepualla HakaHyHe cieaytomein ysekuuu (10-15 munyT), mpopaboTka
y4eOHOro mMarepuaja 1o KOHCIEKTaM JISKIMH, y4eOHO 1 Hay4HO#l JuTepaType, MOArOTOBKA OTBETOB
Ha BONPOCHI, NMPEeIHA3HAYCHHBIX ISl CAMOCTOATENBbHOTO M3ydeHus (1 yac Henmenro), MOATOTOBKA K
NPaKTHYECKOMY 3aHATHIO, pemieHue 3amad (1 uac). BaxHo DOOMTBCS NMOHUMAHUS H3y4aeMOro
Marepuana, a He MEXaHW4YeCKOro ero 3armoMuHaHus. [lpy 3arpygHeHMH H3ydeHHUsS! OTACIBHBIX TEM,
BOIIPOCOB, CleAyeT oOpamarbcs 3a KOHCYJIBTALMSMU K JICKTOPY WJIM IIPENOAaBaTeNio, BEAyIEMY
MPAKTUYECKUE 3aHSITHUS.

OO0s13aTenbHBIM TPEOOBAHUEM SIBIISICTCS BBITIONHEHUE JOMAIIHUX Pa0oT, KOTOphIE O(QOPMIISIOTCS B
CHEIHANbHO OTBEAEHHOMN IS 3TOTO TETPAJN U CHCTEMAaTHYECKU CAAIOTCS Ha IPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa obueit pusnku

Kypc: 3

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT
PaspaGorunkm:

B.B. YckoB, go1eHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JTOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB ¥ OTpaHUYEHUI

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

OIIK-1 CniocobeH mpuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHABHOMN JIEeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTH4ecKHue MOAEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTHYECKOH MH(OPMAIIUY ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3319

OIIK-4.1 Brnageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PEICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYECKUE METO/bl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,

OIIK-5.1 CmocobeH pemath IOCTaBICHHBIC 3a7a4dl B
obnactu TEOPETUUECKUX u IKCIIEPUMEHTAIbHBIX
HCCIICIOBAHMI U pa3paboToK

OIIK-5.2 OoOnagaerT CIOCOOHOCTBIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodeccCHOHATHHOW SKCILTyaTarluu

COBPEMEHHOMN 3KCIIEPUMEHTAIbHOMN
HU3MEPHUTENBHO-aHATUTUYECKOHN 1 HAYYHO-HMCCIIEI0BATEIBCKON
TEXHOJIOTMYECKOH anmaparype (M3MEpUTENBHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)
anmaparypsl
[IK-1.1  Buageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIM) TEOPETUICCKHUE
(aHaTMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (pHU3HuKH

[1IK-1.3 Bnazgeer KyiasTypoil IOCTAaHOBKM HAy4HOM 3a/a4d U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONHMCAHMSI W WCCIEAOBAaHUS TPOIECCOB U SBICHHA B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1.5 Bnageer HaBbikamMu Oe30macHON paboOTBl C
COBPEMEHHBIMH  HAay4YHbIMH  TNPHOOPaMH U JIPYTUM
IKCHEPUMEHTAILHBIM 000pYJ0BaHUEM

[IK-1.6 3HaeT OCHOBHBIC MpaBWia TOBEACHUS M PaOOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

[IK-1.7 Coocoben omeHuBarh TpeOyeMbie pecypchl
(MarepuanbHble ¥ BPEMEHHBIC) [UIA IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[1K-2 CnocoGen aHanu3upoOBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yyaeMoe SIBJIEHHE, U IPOU3BOIUTH
YHCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIJICIOBAHUM JUIs peIlleHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IMacTi

[MK-3.1 3naer mpuHNUILI pabOThl W AMANa30HBI PabOYMX
napamMeTpoB HCIOIB3YEMOr0 HaAyYHOTO 000py/IOBaHUS

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1IK-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHMH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
MPOU3BOAUTH  OLIEHKY  MOTPELIHOCTH  H3MEPEHHH W
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN




2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzydenus: auciuruinabl « OCHOBBI COBpeMeHHOH (u3nku: naboparopHseiii npakTukyM (KO®D)y»
00yJarouiCs JTOIKEH:

3HATh:
- METOIMKY IPOBEACHUS IKCIIEPHUMEHTA;
- MeTOoauKy 00pabOTKH MOTYYEHHBIX Pe3yJbTaToB.
yMeThb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000PYyI0BaHHEM;
- TMpaBWIBHO 00padaThIBaTh MOMYYSHHBIC SKCIICPUMEHTAIILHBIC JaHHBIC.
BJIA/IETh:

- HaBbIKaMH pa60TBI C COBpCMCHHBIM U3MCPHUTCIbHBIM O60pyI[OBaHI/IeM;
- OCHOBHBIMH MAaTE€MAaTUYC€CKUMU UHCTPYMCHTAMHU, XaPAKTCPHbIMU JJI4 3a1a4 MCXaHUKH.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

1.KakoBa npupoa MOJIEKYISIPHBIX CIIEKTPOB?

2.M300pa3uTe SHEPTreTUYECKYI0 CXEMY YPaBHEHHH JIBYXaTOMHON MOJICKYJIBL.

3.Kakue TUIb MOJIEKYIISIPHBIX CIIEKTPOB BBl 3HaeTe?

a.K kakomy THITy OTHOCHUTCS CIIEKTp MOIVIOIIEHHS MOJIEKYIIbI Hofa B BUIUMOI obmacTu?

4. Kakue cepun HaszwiBatoTcsi cepusimu Jenanapa? [louemy B criekTpe MOMIOMICHHUS HAOIIOIAOTCS
TOJNBKO ABE cepun enanmpa?

5.Yrto npeacraBisitor co00i HyseBast U nepBas cepuu [enanapa B cnekrpe nornomenus iHoxa? Kakos
oOIIMi BUJI CTIEKTPA TIOTVIONICHUST B BUAUMOM 00macTu?

6.KakoBo 3HepreTnyeckoe MmojioykeHue JIMHUN TOTIONIEHUS HyIeBO! U TiepBoi cepuii [lemanna-pa?

7.Kakue mapameTpbl SHEPreTUYECKOW CXEMbl MOJIEKYNbl HO/Ia MOXHO OIpEAENTUTh IO CHEKTPY
MOIVIOIIECHUA?

8.M300pa3ute oNTHYECKYIO CXeMY YCTaHOBKH, UCIIONB3YEMOH JIJIsl UCCIIENOBAHUS CIIEKTPa MOMIOICHUS
apoB Hoja.

9.U300pa3ute NMPUHIUNHAIBHYI0 cXeMy MoHoxpomartopa YM-2. Kakum crocobom Bwl moctpowim
IpagyupOBOYHYIO KPUBYIO CIIEKTpaJIbHOTO Ipudopa?

10.0t1 4ero 3aBHCHT mIMpUHA HaOMOgaeMbIX B padore MUMHMKA momiomeHusi? Kak MOXXHO MOBBI-CHTh
KOHTPACTHOCTh HAaOJI0aeMOl KapTUHBI CTIEKTpa?

11./17151 4ero moJOrpeBaroT UCIIOIb3YEMYIO B IKCTIEPUMEHTE KIOBETY C HOI0M?

12.3aBUCHUT 71 YETKOCTHh U300paKEHUS CIIEKTPa OT CTETICHN HarpeBa KIOBEThI?

1. O6wscHHTE MPUUYKMHY 00pa30BaHMUS SHEPTETUIECKHUX 30H B TBEP/IOM TEJIe.

2. Kakue BemiecTBa Ha3bIBAIOTCA METaJJIaMH, TOJYNPOBOAHUKAMH, AMAJIEKTpukamu? Yem
OOBSACHSIETCS pa3IMyue MEXAY HUMHU C TOYKH 3PEHUS 30HHOU Teopru?

3. I'me pacnonoxen ypoBerb @epMu B MeTaJIaX U B MOJIyIPOBOIHUKAX ?
4. Kak o0pa3yloTcsi B KpUcTaJljIax JIOKJIbHBIE YHEPTETUUECKUE YPOBHH U IIPUMECHBIE 30HBI?
5. Yewm ompeaensieTcs MIMPUHA Pa3PELICHHON 30HBI M YUCIIO COCTOSIHUM B HEH?

6. Kaxoit ¢yHknmerr ompenensercss BepOATHOCTb 3allOJHEHHUS DJICKTPOHAMU YPOBHEH B 30HE
[IPOBOJMMOCTH U BEPOSITHOCTH IOSIBJIIEHUS IbIPOK B BaJICHTHOM 30HE?

7. [lpu kakux ycnoBusix pacmpeneneHue @depMu MoXeT OBITh 3aMEHEHO paclpelesieHueM
Boneimana? He Oyaer v mpu 3TtoM HapymieH npuHnui [laymn? B kakux ciydasx MONyHIpOBOJHUK
Ha3bIBAIOT HEBBIPOXKJICHHBIM, U B KAKUX - BBIPOXKICHHBIM?

8. KakoB MexaHW3M COOCTBEHHOW U MPUMECHON TIPOBOIUMOCTH?

9. UeM 00BACHSETCS Pa3IMYHBIA XOJ TeMIEPaTypHOU 3aBUCUMOCTH COIPOTHBIICHUS Y METaJUIOB H
MOy IPOBOTHUKOB?

10. OOBsicHUTE, YTO TaKOE JBIPKA U IBIPOYHAST IPOBOAMUMOCTH?

11. Yto HazwiBaeTcs 3¢ddekTuBHONW Maccoil Hocuteneit 3apsma? KakoB (M3WYECKHI CMBICT 3TOTO
TTOHSTHS?



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. B gewm 3akiouaercs sBlieHUE BHYTPpEeHHETO PoTOdPPEeKTa B IOTYTPOBOTHUKE?

2. Kakue HOcHTENM TOKa Ha3bIBAIOTCS DPAaBHOBECHBIMH W HepaBHOBeCHbIMU? Kakume HocuTenw
00yCIIOBIHBAIOT OTOMPOBOAUMOCTH?

3. Kakumu akropamu onpeaensieTcsi BeIMUYWHA TEMHOBOTO TOKa?

4. UYro Ha3biBaeTcs KpacHOU rpanwuiei Goroaddexra? Uem oHa ompenensercs Aiisi COOCTBEHHBIX U
MPUMECHBIX TTOJTYTTPOBOIHUKOB?

5. 3aBucur 11 KpacHas rpanuna ¢poro3ddekra ot Temieparypsl oopasua’?
6. OObscHUTE 3aBUCUMOCTH (HOTO3(PPEKTa OT ATUHBI BOJIHBI TaJAIOIIECTO CBETA.
7. OObsACHUTE BIUSHHUE TEMIIEPATyPhl NOIYIPOBOIHHUKA HA €TO ()OTOUYBCTBUTEIBHOCTb.

8. HOFJ'IOH_ICHI/IG CBCTAa MOXCT MW HC MNPUBOAUTH HCMOCPCACTBCHHO K TIIOABJIICHHUIO CBO60,E[HBIX
Hocutenen Toka. HazoBure MexaHU3MBbI (i)OTO&]'ICKTpI/I‘IeCKI/I HCAKTUBHOTI'O IIOTTIOICHHA CBCTA.

9. Yrto Takoe “KBaHTOBLIN BbIXOHd ?

10. Yto Ha3pIBaeTCsd BpeMEHEM >KH3HU HEPaBHOBECHBIX HocuTenei Toka? HazoBuTe mexa-HU3MBI
pEeKOMOMHAINH, YMEHBIIAIOUINE BPeMsl )KU3HU HOCUTEIIEH TOKa.

11. TpocrneauTe 3a COONMIOAEHUEM 3aKOHA COXPAHEHHS SHEPIMU W UMITYJIbCa MPU B3aUMO-ICHCTBUU
($OoTOHA C IMEKTPOHOM, IPUBOAIIEM K MEK30HHOMY IEPEXOIY IEKTPOHA.

12. Hlupwna 3ampemeHHol 30HBI MOXET OBITH OIpenelieHa KaK IO CHEKTPaTbHOW 3aBUCH-MOCTH
¢dororoka (ykazaHHBI METOJ| MPHHAT B J1a0OpaTopHOW paboTe), TaK W MO CHEKTPY HPOIMYCKAHHS.
Kakoit 3 3THX METONOB MPenIoYTUTENbHEE?

13.  TIlouemy (HOTOCONPOTHBICHUSI HM3TOTABIMBAIOTCS M3 TOHKUX MOJTYNPOBOJHHKOBBIX IIIE-HOK,
MPOITYCKAIOUINX Yepe3 ce0st 3HAUNTENbHYIO YacTh Ma1al0IIero cBeTa?

14. W3 xakuXx OCHOBHBIX uyacTell cOCTOMT JlabopaTopHas YCTaHOBKA JUIi HW3Y4YEHUS
¢doronpoBonumoctu? KakoBo nx HazHaueHHe?

15. C xakoii eibio Tepe]] BXOIHOM MIEIhI0 MOHOXPOMATOpa pacnoaramT (JOKyCHUPYIONIYIO TUH3Y?

16. Kakue TuIbl mepexofoB HAOMIOMAOTCS B 00pasiie MOIYIMPOBOAHHUKA IPHU IOTVIONICHUH KBAHTOB
csera?

1.B yem 3axumouaercs apdexr Pamzayspa 1 kak ero MOXKHO SKCIIEpUMEHTAIILHO HAOII0IaTh?
2.0xapakTepusyire “KIacCHYeCKHil” MEXaHU3M pPacCEesHHsI JIEKTPOHA Ha aToMe M OOBSICHHUTE, KaK U
[I0YeMY JIOJ’KHA 3aBUCETh BEPOSITHOCTh PACCESHUS OT CKOPOCTHU IEKTPOHA B paMKax 3TO-To rnoxaxona?
KakoBa sTa 3aBHCHMOCTD B ACHCTBUTEILHOCTH?

3.B yeMm mnpUHUMIHAIBHOE OTIMYUE KBAaHTOBO- MEXAHWYECKOTO CIoco0a OMHMCAaHUS PACCESHUs
3NIEKTPOHOB Ha aTOMax OT KJIACCHYECKOTO criocoba?

4.B 1yem cMbIcn cooTHOIIEHus Ae bpoins?

5.BriBenuTe BRIpakeHUE I [TOKA3aTeNs MPEIOMIICHHS aToMa Jajist BosH ae bpoitnsa?

6. Harmummre ycrioBue raimeHust OTpakKeHHbBIX OT aToMa BOJH e bpoitns.

7.Ilpu kakuxX KUHETHYECKuX dHeprusx E Hajeraromumx Ha aToMbl 3JEKTPOHOB OydeT HaOMonaThes
rameHue MpoueAmux BoiH ae bpoinsa?

8.M300pa3uTte BU SKCIEPUMEHTAIILHON BOJIBTAMIIEPHOM XapaKTEPUCTUKH TUPATPOHA U TEOPETUIECKOM
XapaKTEPUCTHKH, CIEIYIOIeHd U3 KIACCHUECKOW TEOPHH PACCESHHS 3JICKTPOHOB. B yeMm mpuumHa ux
paznuuus?

9.Kak mo oskcnepumeHTanbHO BAX MOXHO OmpenenuTh SHEPryi0 3JIEKTPOHOB, MPU KOTOPO
nposisisercs 3¢pdexr Pamzayspa?

10.00bsIcCHUTE IPOUCXOKACHUE CHUJIIBI, IEHCTBYIOIIECH CO CTOPOHBI aTOMa Ha MPOJICTAIOILNHI 3JICKTPOH U
M3MEHSIIONIEH ero KNHETHYEeCKyIo 3Hepruro. [louemy 3Ta cuiia He IEHCTBYeT 3a IpeaenaMmu atoma’?

Kpurepun onennBanus
Onenka «OTIIMYHO (10)» BBICTABIISICTCS CTYICHTY, [OKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3U-POBAaHHbIC INTyOOKHE 3HaHMS Y4eOHOH mporpaMmbl M 3a €€ mpeaenamu, a TaKke yMEHHe
YBE-pEHHO NIPUMEHSITh UX Ha MPAKTHKE [IPH BHIIOJIHEHUH U C1ade J1abopaTopHON pabOTHI.

Ouenka «oTIM4YHO (9)» BBICTABISIETCS CTYICHTY, [IOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl U YMEHUE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE MPHU PEIICHUN
HEeCTaHAApTHBIX 3a/1ad.



Ouenka «OTIMYHO (8)» BBICTABISIETCS CTYICHTY, [TOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
DIyOOKHe 3HaHHUsS Y4eOHOW NHporpaMMbl M yYMEHHE YBEPEHHO MNPUMEHATh MX Ha MPAKTHKE IPH
BBINOJTHEHUHM M Cade J1IabopaTOpHOM paboThl, OJHAKO JOMYCTHBIIEMY HEKOTOPbIE HETOYHOCTH IPH
OTBETE.

Ouenka «xopomo (7)» BBICTABISETCS CTYAEHTY, €CJIM OH IPOJEMOHCTPUPOBAJ TBEPJOE 3HAHUE U
YBEpEHHOE MMOHMMAaHUE Marepuajia yueOHOM NporpaMMbl 1 yMEHHE CBOOOAHO MPUMEHSTH (U3NUECKHIE
3aKOHBI Ha PAKTHKE TPH BHIMOIHEHUH U cllade J1a00opaTopHON paboThI.

Onenka «xopomo (6)» BBICTaBISETCS CTYACHTY, €CIH OH MNPOACMOHCTPHUPOBAJI TBEPIOE 3HAHUE
Marepuaia y4eOHOM mHporpaMmbl M yMEHHE NPUMEHATh (PU3NYECKHE 3aKOHbI HAa IPAKTUKE IPU
BBITIOJIHEHUH U c/1aue JIabopaTopHOi paboThI.

Onenka «xopomo (5)» BBICTABISAETCA CTYACHTY, €CITH OH IPOJAEMOHCTPHPOBAN TBEPAOE 3HAHWE U
MOHUMaHUE Marepuasa yueOHOH mporpaMMbl U YMEHHE TIPUMEHSTh (PU3NUECKHe 3aKOHbI Ha MIPAKTUKE
MpU BBINIONHEHWH W Clade Ja0oparopHON pabOoThI, OJHAKO JOMYCTWJI TIPU OTBETE PAN TpyObIX
HETOYHOCTEH.

O11eHKa «yIOBJIETBOPHUTEIBLHO (4)» BBICTABIISCTCS CTYICHTY, MTOKa3aBiieMy (parMEeHTApHBIH XapakTep
3HAHWH, JOMyCKaBIIEMY HETOYHOCTH B (POPMYJIMPOBKE OCHOBHBIX 3aKOHOB M 0A30BBIX MOHSTHH, HO
IPU 3TOM TPOJEMOHCTPUPOBABIIEMY CIIOCOOHOCTh BBIMIOIHATH OCHOBHBIC 3a/IaHHSI ITPH BHIMOJHEHUH U
cmade jaboparopHoi pabOThI M BIQJCHUE OCHOBHBIMH pasjeliaMd  y4eOHOW MpOrpammel,
HEOOXOUMBIMH IS TalibHEHIIero 00ydeHusI.

OmueHka «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYAEHTY, HOKA3aBIIEMY CHIBHO (pparMeHTapHBIN
XapakTep 3HaHUH, JAOMyCKaBLIEMy I'pyOble OIIMOKH B (OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHATHH, HO HPU 3TOM MPOJEMOHCTPHUPOBABILIEMY CIIOCOOHOCTB NPH ATOM IPOAEMOHCTPHPOBABIIEMY
CHOCOOHOCTH BBIMOJIHATH OCHOBHBIE 33JaHMsl NPHU BHIIOJIHEHUH W chade J1adoparopHoi paboThl U
BJIaJICHUE OCHOBHBIMHM pa3/iellaMy Y4eOHOH MporpaMmsbl, HEOOXOAUMBIMHU TSI JaJbHEHIIero o0y4eHus..

OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WM «HEYIOBIETBOPUTENbHO (1)» BBICTABISIETCSI CTY/ICHTY,
KOTOPBIi HE 3HAET 3HAYMTEIFHYI0 YacTh OCHOBHOTO COJCp)KaHUs IPOrPaMMBbI, CHCTEMaTHYECKH
JoITycKaeT rpyObie omMOKY MpHu (GOPMYIMPOBAHIH OCHOBHBIX (PU3NYECKUX 3aKOHOB HITU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MYECKHIE 3aKOHBI TaXKe JUTS PEIICHUs TPOCTHIX 3a-1ad.

5. MeToquueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

3aueT B KaXKJIOM CEMECTpe NMPOBOAWUTHCS IO WTOraM TEKyILIeW YCIeBaeMOCTH (pe3yiabraraM claqu
nabopaTopHbIX paboT).



3. llepeyeHb THMOBBLIX KOHTPOJILHBIX 3a/IaHMIi, HCNOJIb3yeMBbIX IS OLEHKU 3HAHUIA, yMe-
HUM, HABLIKOB

[TpomexxyTouHas arTecTarus 1o qucruruimae «Oo01mas pusnka: 1a00paToOpHBIN TPAKTHKYMY OCY-
miecTBisieTcs B hopme auddepeHurnpoBaHHOTO 3a4€Ta.

s nonyuenus 3a4€ra CTyJIeHTY HEOOXOMMO BBIMOJIHHUTD 3a/IaHHOE KOJIMYECTBO J1a00paTOPHBIX
paboT. [{1s BRIMOTHEHUS KaXI0H JIa0opaTOPHON paboThI CTYICHT JOKEH MOATOTOBUTHCS K BBI-
MOJIHEHUIO PabOoThl, CAATH MOATOTOBKY MPENOJaBaTelI0, BHITOIHUTH IKCIIEPUMEHTAIbHYIO YacTh
paboThI, BBITOJTHUTH HEOOXOIUMBIE PACYETHI U 0(OPMHUTD pabOTy, caTh pabOTy MPEMOAABATEINIO.
Jis monydeHus 3ayeTa 1o Kaxaou pabote mpe1ycMOTPEeHbl KOHTPOJIbHBIE BOIIPOCHI:

DKCIIEPUMEHTAJIBHAS TIPOBEPKA YPABHEHUS SUHIITEMHA I ®OTOD®-
®EKTA U OIPEJIEJIEHUE ITOCTOSHHOM IJIAHKA

1.Yrto Takoe BHenHU# (HoTodPdekT? 3anumuTte U 00bICHUTE YpaBHEHUE DUHINITSHHA.

2.Kakue (akTbl CBUAETENBCTBYIOT O HAIWYMHM Y (DOTORIEKTPOHOB HAYAIBHOM KMHETHYECKON
SHepruu?

3.ITouemy pOTOINEKTPOHBI BBIXOAT U3 METAILIA C PA3IMYHON CKOPOCTHIO? OTYEro M Kak 3aBUCHT
MaKCHUMaJIbHasi CKOPOCTb (POTOAIEKTPOHOB?

4.0T 4ero u Kak 3aBUCHT MOTOK (YOTODIIEKTPOHOB, T.€. YHCIIO AJIEKTPOHOB, BEIPHIBAEMBIX CBETOM
B €IUHUILY BpeMeHH?

5.Yto Takoe “kpacHas rpanuna’ GoTorddexTa u OT 4ero oHa 3aBUCHT?

6.1300pa3ure oOUIMii BUJ BOJIBTAMIIEPHOM XapaKTepUCTUKU (POTORJIEMEHTA U OOBICHUTE Xapak-
TEPUCTHKH (HOTODIIEMEHTA, B TOM uuciie u 3aBucuMocTh I(U) B 06sacT 0OpaTHBIX HAIPSHKEHHHA
U > 0. Yro Takoe 3anep:xuBaromuii noreHuan Uo 1 4eM oIpeesiseTcs ero 3HaueHue npu 3a1aH-
HOM yacToTe cBera?

7.3anumure BeIpaskeHue 3a/1epkuBatoliero noreniuana Uo OT AuHbI BOJIHBI A JUTst poTodddexra
B ciiydae (poTokaToja ¢ paboToi Bbxoaa A.

8.1M300pa3ute ceMeiicTBO BOJIbTAMIIEPHBIX XapAKTEPUCTUK (POTOIIEMEHTA IpU OOIYyUEHHUU €ro
CBETOM IOCTOSHHON MHTeHcuBHOCTH | 1 ¢ yactotamu vl =v 0, v2=2v 0, v3 =3v 0, rme vO -
4acTOTa, COOTBETCTBYIOIIAsA KpacHOi rpanuiie Gotorddexra.

9.M300pa3ute rpaduK 3aBUCUMOCTH 33/ICP’KUBAIOIIETO MOTEHIHAAa OT YaCTOTHI OOIYJaromIero
ceta. Kak o atomy rpaduxy onpenenuts nocrosuuyro [lnanka h?

10.Kaxk no rpaduky 3aBucumoct UO(V) MOKHO 1TOKa3aTh, YTO MPH YaCTOTaX 00JIydaroIIero cBera
v <v0 ¢potoaddext HeBO3MOKEH?

11.Yewm onpenensieTcsi 3HaUCHUE TOKA HACHIIICHUS /,, TPH 3aJJaHHOW MHTEHCUBHOCTH CBETa?
12.M306pa3ute ceMeiicTBO BOJIbTAMIIEPHBIX XapaKTEPUCTHK (POTOIIEMEHTA MPH 00JIy4YeHUH CBe-
TOM IIOCTOSTHHOM 4acTOThI v ¢ mHTeHcuBHOCcTsSMA 1\ =1, /2 = 21, /3 = 31.

13./1Ba doTosnemMeHTa UMEIOT ANIEKTPOABI B (popMe IIapruKa U KOHLIEHTpUYECKoi emy chepsl. Y
oaHoro (hotodneMenTa cdepa - GoTokaTo, a y Apyroro - aHo 1. DoTo31eMEeHTHI 00 Ty4atoTCs CBE-
TOM C 33JJaHHOH 4acTOTOM V Tak, 4YTO TOKHM HACBHIILEHUS OAWHAKOBBI. V300pa3uTte Ha OJTHOM pu-
CYHKE TIPUMEPHBIN BU BOJIbTAMIIEPHON XapaKTEPUCTUKU (POTOITIEMEHTOB U OOBSICHUTE UX OTITH-
que.

14.CornacHo npencTaBiIeHUSIM KJIaCCUYECKOM (PM3UKH CBET - 3TO HENpPEephIBHAS AJIEKTPOMarHuT-
Hasi BOJIHA, YJIEKTPHUUECKOE 110JIe KOTOPOH B 3aJJaHHON TOYKE MPOCTPAHCTBA U3MEHSETCS 110 3aKOHY
E(t) = EOcos(cot + (p), Tae to = 2nV - gyacrora cBera. Micxoast u3 TaKOH TOUKH 3pEHUs, OTBETHTE Ha
CJIEYIOIINE BOTIPOCHI U COMOCTaBbTE UX C ONBITHBIMU JaHHBIMU:

. BO3MO>KHO JIM B IIPUHLIMIIE siBJIeHHE (PpoTo3PdexTa?

. OTYEro M Kak J0JDKHA 3aBUCETh KHHETUYECKas YHepIrus (POTOAIEKTPOHOB?

. OTYEr0 M KaK JIOJHKHO 3aBHCETh YHCIIO JIEKTPOHOB, BHIPBAHHBIX CBETOM B €IMHUILY Bpe-
MeHu?

. JIOJDKHA JTM CYIIIECTBOBATh KpacHas rpanuna Gorodddexra?

® BO3MOXCH JIN (I)OTOE)(I)(I)CKT IIpU OYCHBb MAJIBIX UHTCHCUBHOCTAX o6nyqa}0mero cBera?



Pa6ora 1.2

NCCIEAOBAHUE DODPEKTA KOMIITOHA

1.Kakue nporecchbl B3aUMOJECHCTBUS y-KBAHTOB C BEIIECTBOM NPUBOJAT K OCIa0JICHUIO NTEPBUY-
HOTO 10TOKa?

2.B uem cocTouT 3¢ (eKT KOMITOHOBCKOr0 paccessHus? IIpu kakux sHeprusx /-KBaHTOB 3TOT MPO-
11€CC BHOCHUT CYILIECTBEHHBIN BKJIaJ B OCIA0JICHHE IEPBUYHOIO MTOTOKA?

3.Kak 3aBucAT ceyeHHss TOMIICOHOBCKOTO M KOMIITOHOBCKOI'O PAacCEesIHMH OT aTOMHOI'O HOMeEpa
pacceuBarens Z?

4.Vcnionb3ys 3aKOHBI COXpPAHEHUs, MOJIydyuTe (HOpMyiy, ONHMCHIBAIOILYIO 3aBUCHUMOCTH IOTEPH
SHEPTUU OT yIiia paccesHus y-KBaHTOB mpu 3¢ dexre KomnToHa.

5.I1osicHuTe NpUHLMI 1€HCTBUSA CLHIMHTUIISLMOHHOTO CIIEKTPOMETpA.

6.0numuTe, Kak npeodpazyercs SHEPrHs MaJaroIIero y-KBaHTa B 3JIEKTPUUYECKUN UMITYIIbC Ha
BeIxone ®OVY?

7. 151 yero npu u3MepeHusx noja B = 0° B KOJJIMMATOp BCTABISETCS CBUHIIOBas tuagparma?
8.Kak n3BecTHO, ()OTONMK OTAEIEH OT KOMOTOHOBCKOI'O PacHpeieseHUsl y4acTKOM, B KOTOPOM
cyeT cuiIbHO yMeHbleH. Kak Benuka mupuna storo narepsaia? [louemy oH Bo3HUKaeT?

Pa6ora 1.3

N3YUEHUE PACCESAHUA ME/JIEHHBIX DJIEKTPOHOB HA ATOMAX (O®®EKT PAM-
3AYDOPA)

1.B uem 3axmrouaercs 3¢ ekt Pamzayspa 1 Kak €ro MOXKHO KCIIEPUMEHTAIBHO HAOMI0AATh?
2.0xapakTepu3yiTe “KIacCHYecKUil” MEXaHHU3M PacCesHUs SJICKTPOHA HA aTOME U OOBICHUTE,
KaK 1 IOYeMy JI0JDKHA 3aBUCETh BEPOATHOCTb PACCESIHUS OT CKOPOCTH AJIEKTPOHA B PaMKaxX 3TOr0
noxaxona? Kakosa 3Ta 3aBUCUMOCTD B A€UCTBUTEIBHOCTU?

3.B "eM mpuHIMIHAIBEHOE OTIMYHE KBAaHTOBO- MEXAaHMYECKOT'O CIIOCO0a ONMMCAHMS PACCESHUS
3JIEKTPOHOB Ha aTOMax OT KJIACCHYECKOro crocoda?

4.B yem cMbIca cooTHOIIeHUs ae bpoiinsa?

5.BriBeinTe BhIpaXKeHHe A1 MOKa3aTess MpeIoMIIeHUs aToMa i BoJH zie bpoitisa?

6. Harmmmre ycioBue rameHusi OTpaXKeHHBIX OT aToMa BOJH Jie bpoiis.

7.I1pu kakMX KMHETHYECKUX 3Heprusax E HaneTaromux Ha aTOMbI 3JIEKTPOHOB Oy1eT HabIr0AaThCs
raiieHue npoueaux BoyH ae bpoitns?

8.1M300pa3ute Bu SKCIEPUMEHTAIBHOM BOIBTaMIIEPHON XapaKTEpUCTUKU THPATPOHA U TEOPETH-
YECKOM XapaKTEPHUCTHUKH, CIECIYIOLIEN U3 KIIACCHUECKOW TEOPHUH pacCEesHUs JJIEKTPOHOB. B uem
IIPUYMHA UX PA3IAYMS?

9.Kak mno skcriepuMeHTanbHO BAX MOXKHO ONpENeNnTh SHEPTHIO AJIEKTPOHOB, NMPH KOTOPOH
nposBisgercs 3¢ dexr Pamzayspa?

10.006BsicHUTE TPOUCXOKACHHUE CHITBI, JICHCTBYIOIIEH CO CTOPOHBI aTOMA Ha IPOJICTAIOIITHI JJICK-
TPOH M U3MEHSIOLIEN €ro KWHETHYECKYIO 3Hepruio. [louemy 3Ta cuiia He IelCTBYET 3a peeaMu
aTtoma?

11.06bacHUTE U3MEHEHHE MMOTEHIIMAIBHONW YHEPTrUHU IEKTPOHA MpH Iposere uepe3 atom? YUto
03Ha4YaeT TePMHH “TIOTCHIIMAJIbHAS siMa’?

12 3anummure ypaBHenue Lllpenunrepa mms ciyyast ABMXKEHHUS JIEKTPOHA HAJ MOTEHIMAIbHON
SMOM U MOJIy4UTE €ro o0I1iee pelieHue.

13.Haiinute k03((UIMEHT NPOXOXKACHUS YaCTHIIBI HAJl MPSMOYTOJIbHON MOTEHIUATBHON IMOit
(oTHOIIIEHUE KBAJPaTOB aMILTUTY/] MPOIIEIIIeH U OTPaXKEHHOM BOJIH).

14 Tlouemy nmoka3aHHs BOJIBTMETPA HE JAaIOT UCTUHHOTO 3HAYEHUS YCKOPSIOIIETO HAPsDKEHUS B
tupatpone? Kak ero onpenenuts?

15.YemM 0OBACHUTH HAIWYHE HA BOJHTAMIEPHOW XapaKTEPUCTHKE TOJIBKO OJHOTO MaKCUMyMa
TOKA, MPOTEKAIOIIET0 Yepe3 TUPATPOH?



16.Kak crnemyeTr HampaBUTh BHEIIHEE MarHUTHOE IOJIE, YTOOBI BOJbTaAMIIEpHAsI XapaKTEPUCTHKA
TUpaTPOHA UCKa3WIach Hanbosee CUIbHO?

17.Bnusiet 11 MarHUTHOE 110Jie 3eMJIM Ha BUJ BOJIbTAMIIEPHON XapaKTEPUCTUKHU TUPATPOHA?
18.Kak o BospTaMIEpHOI XapaKTEPUCTUKE ONPEIEIUTh, KAKUM UHEPTHBIM ra30M 3aIl0JIHEH TH-
paTpoHn?

19./lanHble KaKOil XapaKTEPUCTHKU (AMHAMUYECKOM WM CTaTHYECKOl) CleZlyeT HCII0JIb30BaTh
JUTSI TIOZICTAHOBKH B pacueTHyo Gopmyny u nouemy?

Pabora 2.1

OIIbIT ®PAHKA-T'EPLIA

1.IToyeMy ¢ TOYKH 3pEHUS 3aKOHOB KIIACCHYECKOM (DPU3HMKE aTOM HE MOXKET OBITh YCTOWYMBOM CH-
creMon?

2.Copmynupyiite noctynarsl bopa.

3.ITokaxkuTte mpsIMBIM PACYE€TOM, YTO B YCIOBHUSIX IKCIIEPUMEHTA MOXKHO HE YUYUTHIBATH TEILJIOBOTO
JIBUKEHMS aTOMOB T'eJIMsl B JIaMII€.

4.Kakue coymapeHHUsl 4acTUIl HA3bIBAIOTCS aOCONIOTHO YIPYTMMH, Kakue - HeynpyruMmu? 3amu-
IIMTE 3aKOH COXPAHEHUS SHEPTHH JJIs1 a0COTIOTHO YIIPYToro U I HEYIPYroro COyIapeHus IByX
TeI.

5.Ilpu kakoMm yclIOBUM IPOUCXOIST TOJIBKO YIPYTUe CTOJIKHOBEHMSI C aTOMaMU Tas3a B JlaMIle U
IIPU KaKOM YCJIOBHHM BO3MO>KHbI HEYIIPYTHU€ CTOJKHOBEHUS?

6.ITokakuTe MPsIMBIM PacueTOM, UTO MPH PACCMOTPEHHUH CTOJIKHOBEHUH 3JIEKTPOHOB C aTOMOM B
JTaHHOU paboTe MOKHO HE YUUTHIBATh U3MEHEHUE KHHETUUECKON YHEPIHH aTOMa Kak I1eJIoTO.
7.HapucyiiTe NprHUMIIHANBHYIO 3JEKTPUUYECKYIO CXEMY U3MEPEHUS BOJIbTAaMIIEPHON XapaKTepu-
CTUKH JIAMIIbI B OIIBITE

8.®panka-I'epua B crarnaeckom pexkume. OObSICHUTE HA3HAYCHHUE YJIEMEHTOB CXEMBI U IIPUHITUTT
JIEMCTBUS YCTAHOBKH.

9.To ke B IMHAMHYECKOM PEKUME.

10.ITokaxxute, yTo HabNrO1aeMasi Ha dKpaHe ocuuiuiorpada KpuBas MpeacTaBiIsieT coooi B ompe-
neneHHoM (kakom?) macirabde rpaduk 3aBucumoctu [ = I (U).

11.M306pa3ute 1 00BsICHUTE BUJI BOIBTAMIIEPHON XapaKTEPUCTUKHU JIAMIIbI B peXKHMeE, KOT'/1a Ipo-
HCXOJIUT BO30YK/I€HHE aTOMOB djIeKTpoHamu. [louemy HabmomaeTcst BTOpoit mpoBain?

12.Yto Takoe pe30HaHCHBIN MOTEHIMAN BO30YXACHUS?

13.Kak oH onpeznensiercs B JaHHOU padore?

14 Kak MOHO OnpeIeuTh Pe30HAHCHBINM MOTEHIIMAN aTOMa, €CJIM B 9KCIIEpUMEHTE HabIoaaeTcs
TOJIBKO OJJMH MUHHUMYM Ha BOJIbTaMIEpHOI Xapakrepuctuke? Kakasi mpu 3TOM J0MyCKaeTcs CH-
cTeMaTHyecKas ormmoka’?

15.TTokaxkute, KaKk 1o pe3yabTaTaM U3MEPEHUS BOJIbTaMIIEPHOM XapaKTEPUCTUKU MOXKHO Ope/ie-
JIUTh KOHTAKTHYIO Pa3HOCTh NOTEHIIMAIOB MEXy KaTOJOM U YCKOPSIOLIEN CETKON?

16.Uto Takoe mepBbIii HOHW3AIMOHHBIN TTOTeHIIHAN aToMa? [1pu KakoM YCKOpSIFOIIeM HarpsoKe-
HUU B JIaMII€ HAYHYT MOSBIIATHCS UOHBI?

17.Yto Hy*XHO caenaTh, 4TOObI IEPEBECTH eI B JJaMIle B pexXUM HoHu3anuu? Yto B 3TOM City-
qae MOKaXeT MUKpoamIrepMeTp?

Pabora 2.2

N3YYEHUE CIIEKTPA ATOMA BOJJOPOIA

1.0OxapakTepusyiTe PHEPreTUYECKH CIEKTpP aToMa BOJIOPOJa. B Kakux COCTOSHHSIX DHEpPrus
anektpona E < 0, a B kakux E > 0? 3anummre GopMmynny Ais SHEPTHH TUCKPETHBIX YPOBHEH B
aTOMe€ BOJIOPOJia, pacCCUUTANTE MO ATON opMyJie IHEPIHI0 HOHU3ALUK aTOMa BOIOPOa.
2.ITouemy criekTpsl atoMa nuHeiHvateie? [lomyunte u3 Gopmymbl s SHEPTeTUUECKUX YPOBHEH
BoZiopoaa 0000mmeHHy0 (hopmyny bambpMepa m TeopeTHYECKOEe BBIpAKEHHE MOCTOSHHOW Puj-
Oepra.



3.Yro Takoe crieKkTpaigbHas cepusi? 3anuumre ooy GopMyiy A 4acTOT MPOU3BOJILHON cepun
BOJIOPOJHOTO CIEKTpa ¢ HoMepoM T. M300pasute xapakTep B3aMMHOTO PacrojIoKEHUs JIMHUH ce-
pHUM Ha LIKaje JUIMH BOJH (T.€. B [10JI€ 3pEHUS OKYJISIpa MOHOXPOMAaTopa).

4 3anumure GOpMyIibl A7 4acTOT TOJIOBHOM JIMHUU M TPAHUIIBI CEPUU CHEKTPAIbHON CEepUu ¢
HOoMepoM 11. Paccunraiite 3TH 4acTOTHI AJis TpEX MepBbIX cepuid. IlepekpriBatoTcs nu 3ty cepun?
5.JIuHuM KaKoi cepuM CIIEKTpa aTOMapHOIo BOJOPOAa MOXXHO HaOtonaTh BuzyanbHO? KakoBo
(TeopeTudecKu) YucIo HAOII0JaeMbIX TUHUH (CYUTAaTh BUIUMBIC THHUH ¢ A > 4 000A)?
6.11300pa3ute oNTHUECKYI0 CXeMY MOHOXPOMATOpa U OOBSICHUTE €ro MPUHIIMIT JCHCTBUS.

7.YUto Ha3bIiBaeTcs yrioBou aucrnepcueit Dy criekTpanbHOro npudopa.

8.Uro nmokasbiBaeT oOparHas nuHelHas nqucnepeus T? OT yero oHa 3aBUCHUT B cllyyae MpHU3MEH-
HOTO MOHOXpomaropa?

9.Yto Takoe pa3periaronias cuia CIeKTpaIbHOTO MPUOOopa U OT Yero OHa 3aBUCHUT B CiIydae Mpu3-
MEHHOI'0 MOHOXpomaTopa?

10.Yto o3HavaeT BeIpaXEHUE: «IBE CIIEKTpaIbHbIC JIUHUH pa3pemieHbl? He paspemens?» Chop-
MYJIMpYUTE KpUuTEpHil Pastes.

11.Yto takoe uzoronudeckuid caBur? MoXHO a1 HAOIIOIaTh U30TONUYECKHUNA CABUT I CMECHU
nevitepust (\D) u tputust {\T)~ 3T0 Beapb TOT e Boxopo?

Pabota 2.2a

M3YUYEHUE MOJIEKYJISIPHOI'O CITEKTPA MOJIA

1.KakoBa nmpupojia MOJIEKYJISIPHBIX CLIEKTPOB?

2.1300pa3uTe YHEPTeTHIECKYIO CXeMY YPaBHEHUH IByXaTOMHOW MOJICKYJIBI.

3.Kakue TUIbI MONEKYJISAPHBIX CIIEKTPOB BbI 3HaeTe?

a.K xakoMmy THITy OTHOCHUTCS CTIEKTp MOTJIOIICHUST MOJIEKYIIBI 012 B BUANMOM 001acTu?

4 Kakue cepun HazpiBaroTcs cepusimu Jlenanapa? Ilouemy B crieKTpe MOTIIOIIEHUS HaOI0Jat0TCs
TOJIBKO JBE cepun [enanapa?

5.Yrto mpencrapisaoT co0oil HyseBas U neppas cepuu Jlenanapa B crekTpe norjouieHus oxa?
KakoB o0muii BiJ1 CIeKTpa MOTJIOMICHUsT B BUIUMON 00acTu?

6.KakoBo sHepreTuueckoe MmojoKeHe JIMHU MOTIOIIEeHUs HyJIeBOM U nepBoit cepuii Jlenanapa?
7.Kakue mapaMeTpsl SHEPreTH4eCKONH CXeMbl MOJIEKYJIbl H0Jja MOKHO ONpPEAETUTh MO CHEKTPY
HOTJIOLIEHUS?

8.1M300pa3uTe ONTHYECKYIO0 CXEMY YCTAaHOBKH, HCIIOIB3YEMOH JJIsl HCCIIEIOBAHUS CIIEKTpPa TTOTII0-
LIIEHMs [TapoB Hoza.

9.M300pa3uTe NpUHIMIHATBHYIO cXeMy MOHOXpomaropa YM-2. Kakum crioco6om Brl mocTpo-
WY TPalyMpOBOYHYIO KPUBYIO CIIEKTPaIbHOIO Ipubopa’?

10.0T vero 3aBHCHT MIUPHHA HAOIIOJAEMBIX B paboTe THHHH roriomeHus? Kak Mo>XKHO TTOBBICUTh
KOHTPAcCTHOCTb HaOJIr0/1aeMOM KapTUHBI CIIeKTpa?

11.]Ins1 9yero moIOrpeBarOT UCIIOIB3YEMYIO B IKCIIEPUMEHTE KIOBETY C H0/10M?

12.3aBucHT 1 4ETKOCTh N300paKEHUsI CHEKTPa OT CTENEHH HarpeBa KIOBETHI?

Pabota 4.1

OINIPEAEJIEHUE SHEPIT'UN AJIb®A-HACTULL 1O BEJIMYMUHE UX ITPOBET'A B BO3-
AYXE

1.Chopmynupyiite 3akoH I'eifrepa-Hatomna. Kakue ¢uzndyeckne mpuyuHbI IPUBOIAT K PE3KOM
3aBHCHMOCTH IIEPHOJIa TIOTypacmana OT YHEPrUH a-4acTHILL?

2.ITouemy a-CHEKTpBI COCTOST U3 OTJEIBHBIX JTUHUH, a J[-CIIEKTPbI HENMPEPHIBHBI?

3.KakoB MexaHM3M B3aWMOJEHCTBHUS TSKEIBIX 3apsDKEHHBIX YAaCTHUI] C BEIIECTBOM (OOBSCHHUTE
(bopMymy 17151 HOHU3AIMOHHKIX 1oTepk - dE/dX)?



4.Kaxkasi 3aBUCUMOCTb HOCUT Ha3BaHue KpuBoi bparra? Kak 3aBUCAT MOHNM3AaLIMOHHBIE IOTEPHU OT
CKOpPOCTH YaCTHIl, OT CBOMCTB CpebI?

5.B uem paznuune npoueccoB TOPMOKEHMS @ -4ACTHULL U 3JIEKTPOHOB B BellecTBE?

6.Kak cBsizaHbI MeX Ty COOOM PHEPTHSI a-4aCTHUI] M UX Mpoder?

7.Kakue sKcriepiMeHTaIbHBIE METO/IbI UCIIONB3YIOTCA U1l U3MEPEHHs Ipodera a-4acTull B rase?
8.Kakoii uCTOUYHUK a-U3TydeHUS UCTIOJIB3YETCs B JaHHOU padote? [y uero mpuMeHsoT TpyoUa-
ThI€ KOJUIUMATOPHI?

9.Pa3bsicHuTe MPUHLUIBI PaOOTHl MOHU3AIMOHHOW KaMephl, CUMHTHLUISIUOHHOTO CUETYMKA U
cueruunka ['eifrepa. Pacckaxxute 00 ux ycrpoiicte. Kak BeiOuparorcst paboume pe>kuMbl 3TUX TPH-
6opos? Kak n3mensiercs BeIMUMHa BBIXOIHOTO CUTHAJIA cueTurKa ['elirepa 1 MOHM3aMOHHOM Ka-
Mepbl pu HeboubmoM (~50 B) yBenMYeHNH MUTAIOIIEr0 HANPSDKEHUS B OKPECTHOCTH pabodeit
TOYKHU?

10.Kakue ¢puznyeckne BeINIHHBI U3MEPSIIOTCS B JAHHOW paboTe HETOCPEACTBEHHO?
11.CpaBuute anuHbl IPoOEroB a-uyacTHl], U3MEPEHHbIE pa3HbIMU MeToaMU. OLEHUTEe TOYHOCTb
u3Mepenuii. Kakue cucrematnueckue ommOKM BOSMOXKHBI JIJIs1 UCTIOJIB30BaHHBIX BaMu MeTo0B
U3MEpEHM (MX BETUYMHBI U UICTOUHUKH)?

Pabora 4.2

NCCIIEJOBAHUE SHEPI'ETUYECKOI'O CIIEKTPA BETA - YACTHUIL U OITPEJIEJIEHUE
X MAKCUMAJIbHOM SHEPT MU ITPY TIOMOII MATHUTHOI'O CIIEKTPO-METPA
1.Kakue yacTuiipl ucnyckarores sapamu 1npu /3-pacnaze? OObsCHUTE, TI0YEMY CHEKTp a-4acTHIL,
UCITYCKaeMBbIX SpaMH, BCErla IUCKPETEH, a CIEKTP AJIEKTPOHOB HempepbiBeH. BuiBenute ¢op-
MYJ1y JUIsl INIOTHOCTH BEPOSATHOCTH TOTO, UTO 3JIEKTPOH IpH /3-pacnazae obsagaer uMiyascoMm Pe.
2.ITokaxxute, 4TO SHEPTUS, IepeaBaeMasi Ipu /3-pacraje J04epHeMy APy, OYSHb Majla IO CpaB-
HEHMIO C SHEPrueil, yHOCUMOM 3JIeKTPOHOM U aHTUHEHTPHHO.

3.Yrto Ha3pIBaeTCS TPAaHUYHOM dHEprHei /3-cnexTpa?

4.B 4eM COCTOUT SIBIIEHUE BHYTPEHHEH KOHBEPCUU 3JIEKTPOHOB?

5.HazoBuTe OCHOBHBIE 3J1IEMEHTHI SKCIIEPUMEHTAILHOM YCTAHOBKY U MX Ha3HaueHue. KakoB npuH-
UM pabOThl MArHUTHOT'O CIIEKTPOMETpA C MPOI0IbHBIM MarHUTHBIM nosieM? [Tosicaute hopmymy
JUIsl POKYCHOTO pacCcTOSIHUS CIEKTPOMETpA.

6.Yrto Ha3pIBaeTCs paspermiaronieii cnocoOHocThIo (3-criekTpomerpa? Otdero oHa 3aBucut? Kak
OTIPENIETTUTh Pa3periaroly0 ClIoCOOHOCTh prbopa Mo GopMe MUKa AIEKTPOHOB BHYTPEHHEH
KOHBepcuu?

7.Kak pabotaet cuetuuk ['eiirepa? C kakoi 3(pPeKTUBHOCTHIO OH PETUCTPUPYET AJIEKTPOHHI C
sHeprueit ~1MsB? Kak yctpoeHs! 00bI4HBIE U TOpLIEBbIE cueTunkn? Kak BIuseT TomuHa Topie-
BOT'0 OKHA CYETUMKA Ha IKCIEPUMEHTaIbHYI0 (hopmy /3-criekTpa?

8. OOBACHUTD KAaUEeCTBEHHO, KaK BJIMSET OCTATOYHBIA ra3 Ha XapaKTEPUCTUKU CIIEKTPO-
MeTpa?

9.B 4yeM cocToMT MOArOTOBKA YCTaHOBKH K M3MepeHuto /3-crickrpa? KakoBa npoueaypa nusmepe-
Hus /3-criektpa? Kak rpagyupyercst sJHepreTuuecKas mkaixa CleKTpoMeTpa?

10.Kakue skcrniepuMeHTalIbHbIE TOUKH CIIEAYeT UCMOIb30BaTh s MocTpoeHUs rpaduka depmu
IIPH OTIpeaeNeHuu T 71 Makc °

11.KakoBo »sHepreruueckoe paspemenue /3-cnexktpomerpa? Ilpoananu3upyiite BO3MOXKHBIE
omnOKY B onpeaeneHuN Tyaxc (CITydaliHbIe U CUCTEMATHYECKHUE).

12.0Ouenure paccrosiuue mexxay K- u L-nunusimu B /3-cniextpe. Kak 6yzaer BeirsneTs hopma 76-
JIMHUH TIPH XOPOIIEM pa3pelieHu? Mpu mIoxXom?

Pabora 4.3



M3MEPEHUE ABCOJIFOTHOM AKTUBHOCTH IIPEITAPA—-TA “Co METOJIOM y-y COB-
[IAJIEHUIA

1.Yto Takoe AUMONbHBIN, KBaAPYNOIbHBIN, OKTYIOJBHBIN NEPEXOABbI B SApax?

2.Kakue KBaHTOBBIE 3aKOHBI JTOJIKHBI BBITIOIHITHCS IIPU JIEKTPOMATHUTHBIX MEPEX0/1ax B AApax?
3.YTo Takoe 3IeKTPHUUECKUI U MAarHUTHBIH (HOTOH?

4.C yeM CBsI3aH KaCKaIHBIN XapakTep paauoakTuBHOro pacmnana 60Co? Kak 3aBUCHT BEPOSITHOCTD
epexo/ia 0T MyJbTUIIOJBHOCTH U3JIy4eHUs?

5.Yto Ha3pIBaeTCs aKTUBHOCTHIO Iperapara, B KakKiX €MHUIIAX OHA U3MepsieTcs?

6.00BsCHITE TPUHIIUIT U3MEPEHUs a0COTIOTHON aKTUBHOCTH METO/IOM Y-y COBIAJCHUN.
7.0nMmmTe NPUHIUI PaboThI U YCTPOKUCTBO (POTOAIEKTPOHHOTO YMHOXHTEINSA (DIY).
8.Pa3psicHuTe, MoueMy OpraHMYecKHe W HEOPraHMYECKUEe CUUHTHIUIATOPBI CHIIBHO OTIUYAIOTCS
JIpYT OT ApyTra MO YyBCTBUTEIBHOCTH K y-ydaMm. OObsICHUTE NPUHIUI padOThl CHUHTUIUIAILIMOH-
HOTI'0 CYETUHKA.

9.Kaxk paboraer cxema copnaaeHuii? Uro Takoe “paszpemaroriee Bpems?

10.3aBucuT 1 B JaHHOW pabOTE TOYHOCTH U3MEPEHUs] aOCOMIOTHON aKTHMBHOCTH Iperapara oT
3 PEKTUBHOCTH CUECTIYMKOB.

Pabora 5.1

M3MEPEHUE KOD®OUITUEHTOB OCJIABJIEHUS [TIOTOKA y-JIVUEN B CBUHIIE, XKE-
JIE3E 1 AJIIOMUHUN.

OITPEJIEJIEHME DHEPTUU TAMMA-U3JIYYEHUA

1.Yto Takoe “y-uznydyenue” saep?

2.KaxoBbI Ipo1iecchl B3aUMOJICHCTBHS Y-JIy4el ¢ BEIIecTBOM?

3.ITokaxkute, 9To GoTor(hHeKT Ha CBOOOTHOM HIIEKTPOHE HEBO3MOKEH.

4.Vicnionb3ys 3aKOHbI COXPaHEHHUs], TOIyduTe (POpMYITY, CBA3BIBAIOILYIO TOTEPIO SHEPTUHU C YTIIOM
paccesiHusi y-KBaHTOB 1ipu dpdexte Komnrona.

5.M3MensieTcs 1 3Heprus y-KBaHTOB IPU NIPOXO0XKJIEHUH yepe3 BelecTBo? CpaBHUTE IPOXOXKIE-
HUE Y-KBAHTOB Y€PE3 CPEly C IPOXOKACHUEM 3aPSKEHHON YaCTULIBI.

6.ITonyuure hopMyny, ONMCHIBAIOILYIO OCIa0IeHNE TOTOKA Y-KBAHTOB P MPOX0XKICHUN CPEJIBL.
7.Uto Ha3pIBaeTCs ceueHueM B3aumoiericTBus? Kak OHO CcBsi3aHO ¢ IMHEWHBIM KO3 PUIIIEHTOM
ocnalJeHus IOTOKa y-KBaHTOB B cpejie?

8.Kak 3aBucsr ceuenus pororddexra, koMnToH-3PdexTa u 00pazoBaHus MMap OT YHEPTUN Y-KBaH-
TOB M OT MOPSAKOBOIO HOMepa Z aTOMOB Cpeibl?

9.0numuTe MPUHIUN PpabOTHl H YCTPOHCTBO (POTOIIEKTPOHHOTO YMHOXHTENS (DDY).
10.Pacckaxkure mpo opraHudeckre U HEOpraHnYecKre CUUHTIILIATOPbl. ONUIIMTe MPUHLIUI pa-
00ThI CUMHTUJUIALIMOHHOTO CUETYHKA.

11.01nnyaroTes U Mporecchl B3auMOJICHCTBHS y-KBAaHTOB HCCIIElyeMOT0 MCTOYHMKA C Bellle-
cTBOM nornoturens (Hampumep, Al) u ¢ BemectBoM cuunTmiusaTopa Nal(T1)1

12.C kaxoii 1enpto B JaHHOM paboTe HCTOYHMK U JETEKTOP M3IYUYEHUS! CHIIBHO YJAJIEeHBl JPYT OT
apyra?

13.0OnumnTe Nopsiiok npoBeneHus u3MepeHuil B pabdore. Kak yuects apeild ycranoBku? Kak
orieHuBaercs GoH?

14 KakoBa craTucTHYecKass TOYHOCTb SKCIIEPUMEHTAIbHBIX pPE3yJIbTaTOB U CKOJb BEJTHKH
OIIMOKH, CBSA3aHHBIE C Jipeiidom anmaparypbl. CpaBHUTE pe3ysbTaThl pa3HbIX CEPUil U3MEPEHU.
Jlexxut nu paznuuue pe3ynbTaToB B IPEIENax 0KUAAEMOro?

15.CpaBuute Mexy o001 IKCIIEPUMEHTAIILHO OTyYE€HHBIE BEIMYUHBI TOJHOT0 KO3 uiinenTa
noryomieHus y-kBautoB B Al, Fe u PB ([n]=cMm-1 u {ju] = r/cM2). O0bsicHUTE TIOTy4YEHHBIE pe-
3ynbTaThl. OLEHUTE C UX MOMOILBIO SHEPTHUIO y-TTy4yel, UCITYCKAeMbIX HCTOYHHKOM.

PaGora 5.3



OIMPEAEJIEHUE DHEPTUN TT'AMMA-KBHTOB C ITOMO-IIbIO CIHUHTUJIJIALIMOH-
HOI'O CIIEKTPOMETPA

1.Yto takoe y-uznyudeHue? KakoBbl 3aKOHBI COXPAaHEHUS MPH AJIEKTPOMATHUTHBIX TEPEXo/ax B
saapax?

2.C xakumu 3 pexTamu CBI3aHO OCITA0ICHHE MTOTOKA Y-KBAHTOB MPU MPOXOKICHUU Yepe3 BeIlle-
cTBO?

3.ITokaxxute, 4T0 PoTO3(h(PEKT HEBO3ZMOKEH Ha CBOOOTHOM HIICKTPOHE.

4.KakoBo pacrnpezeneHue 3JeKTPOHOB 10 3Hepruu pu PoTodPQexTe 1 KOMITOHOBCKOM paccesi-
HUU?

5.Uto0 Takoe “kpail KOMIITOHOBCKOTO paccesiHus’? KakoBa sHeprus 3JIeKTPOHOB IIPH KOMIITOHOB-
CKOM paccessHuM /-kBaHToB Ha 180°7

6.Uto Takoe ceuenne B3aumoericTBusa? Kak 3aBucsart ceuenus ¢potodrddekxra, komnToH-3hdeKTa
¥ 00pa30BaHMsI ap OT PHEPTUH Y-KBAHTOB U OT MOPSIKOBOTO HOMepa Z aTOMOB CPe/IbI?
7.IloueMy BO MHOTHX siJpax /-miepexo/Ibl CIEIYIOT APYT 3a APYroM, o0pa3ys Kackal, a He Ipouc-
XOJST “B OJIUH MPBLKOK M3 BEPXHETO COCTOSIHUS B HKHee? KakoBa MyJbTUIIONBHOCTD MEPEX0-
noB B rro Co?

8.0mummmTe NPUHIAI JSHCTBHS POTOIEKTPOHHOTO YMHOKHUTEISI M €r0 YCTPOUCTBO.

9.ns wero cayxut kpuctain Nal(T1)? Ilouemy ncnonb3yroT He uncThie KpucTaiuibl Nal, a kpu-
CTaJIJIbl, aKTUBUPOBAHHBIC TaJUTHEM?

10.ITosicauTe mpuHLHUI PabOThl CUMHTUIUIALMOHHOTO crieKTpoMeTpa. OnuiuTe, Kak mpeodpasy-
€TCS SHEPTHS MAJAI0NICTO /-KBAaHTA B AJICKTPUUYSCKUN UMITYJIbC Ha BhIxoae @DV cnekrtpomerpa.
11.Kak Beirmsaut auddepeHunaibHblid CIEKTP PaJuO0aKTUBHOTO HCTOYHHKA, HCITYCKAIOIIETO
onny /-nmuauio (Hanpumep, S4Mm ¢ Ey = 0,83 M»B)? Kakoii BkiIaa B KapTHHY CIIEKTpa BHOCUT
doTodrpdext u komnToH-3GHeKT?

12.Kakx MOXHO yOEIHUTBCS B TOM, YTO U3IYUCHHE, PETUCTPUPYEMOE JETCKTOPOM, JECHCTBUTECIIEHO
ABIISCTCS /-U3TydeHHEeM?

13.Kak npokanrOpoBaTh SHEPreTUYECKYIO KAy aMIUIMTYIHOTO aHaiIu3aTropa’?

14 M3menutcs nu Bua crnekrpa 60Co, ecnu BMecto kpucrtamia Nal(Tl) ucnonb3zoBaTh opranuye-
CKUH KpucTayi?

Pa6ota 6.1

NCCIEJOBAHUE PE30HAHCHOI'O TIOTJIOIIEHUA y-KBAHTOB (D®PEKT MEC-
CBAYDPA)

1.Kakoe siiepHOe n3nyuyeHue Ha3bIBaeTCs y- U3iydeHueM? Yem OHO OTJIMYAeTCsl OT PEHTTE€HOB-
CKOT'O U3Iy4eHUs?

2.C xakumu 3ppexTamMu CBA3aHO OCITA0ICHHE MTOTOKA Y-KBAHTOB MPH MPOXOXKICHUH Yepe3 Bellle-
CTBO?

3.B gem coctout 3¢pdexT pezoHaHCHOTO TorIomeHus y-rydeid? [Ipu kakux yciaoBHSIX 3TOT 3¢-
(eKT cTaHOBUTCS HAOIIOIaeMbIM?

4.Yem onpenensercs eCTECTBEHHAs INMPUHA JTMHUM FraMMa-U3J1y4eHus?

5.Kak Bnusier nomep-adext Ha popmy y-THHMNA?

6.YeMm onpenensieTcst BEpOSATHOCTh PE30HAHCHOTO IMOTJIONICHHUS Y-KBaHTOB? B 00/1aCTH KaKUX TeM-
nepaTyp 1 SHEprui y-KBaHTOB BO3MOXHO HaOmoneHue s¢ppexra Meccbayspa?

7.Kak BO3HMKaeT XUMHUYECKUN CIIBUT JIMHHM?

8.Kakoil uCTOUHUK y-KBAaHTOB HCHOJB3yeTCs B JaHHOHM pabore? IlpuBeaure cxemy ero pacnaja.
Kakoe BeniecTBo UCHOIB3YETCS B KAU€CTBE MOTJIOTUTENS?

9.C xaxoii 11ebI0 CHUMAETCS aMIUTUTYAHBIM CIEKTp UCTOYHMKA u3inyueHus? [louemy ams uzme-
peHwuit ncnonp3yrot “ToHkuil” kpucramt Nal(T1)?

10.Kak BBIIENSAIOTCS U PETUCTPUPYIOTCS Y-KBaHTHI ¢ 3Heprueit By - 23,8 k3B2 Kak BoiOupaercs
pabouee “oxHO” muddhepeHImaILHOTO aHaM3aTopa’?

11.3auem HyxeH nayuiaAueBbIil GuIbTp?



12.B yeM cocTOUT METO/ JOIUIEPOBCKOTO CABUTA JIMHUIN MCITYCKAHUS U TOTJIOUICHUS y-ITy4yei?
13.B kakoit mocne0BaTeIbHOCTH UCCIEAYETCS CIIEKTP PE30HAHCHOTO MOTJIOMICHUS ?

14.B ycTaHOBKE MOTJOTUTEIH JBUKETCS OTHOCHUTEIIBHO HCTOYHMKA. MOXHO JIM JBUTATh UCTOY-
HUK, OCTaBUB HETIO/IBHKHBIM MOTJIOTUTENh?

15.Cxka3pIBaeTcs JIM TOJIIMHA TOTJIOTUTENS Ha IIMPUHE PE30OHAHCHOH JIMHUU, H3MEPSIEMOM B DKC-
nepuMeHTe?

16.Kak BAMSIOT MPOIIECCHI MOTJIONMIEHUS! Y-KBAHTOB B TIOTJIOTUTENE BCIIEACTBUE PoTodIPdeKTa u
KOMIOTOH-3(()eKTa Ha BEIMYUHY aMIUTUTY Ibl PE30HAHCHOTO (SAEPHOTr0) MOTJIOIIEHUS Y-KBAaHTOB
B 3TOM MOTJ0TUTENE?

17.Yto BB 3HaeTe 0 mpuMeHeHUH ddexra Meccbayrpa B pa3IMIHBIX HAYYHBIX U TEXHHUECKHX
obnactsx?

Pabotw1 7.1, 7.2, 7.3

1.KakoB cocTaB MEpBUYHOTO0 KOCMHYECKOTO M3ydeHusi? [loueMy B ero cocraBe HET HEHTPOHOB?
2.KakoB cocTaB KOCMHUYECKOTO U3ITydeHUs Y TOBepXHOCTH 3emiin? M3 KaKuX 4aCTHI] COCTOSIT MSIT-
Kas U ’KecTKasi KOMIIOHEHThI KOCMU4ecKoro n3nyuenusi? KakoBo ux mpoucxoxaenue?

3.Kakumu usmdeckuMu porieccaMu ONPeIesSIOTCs PU MTPOXOKICHUH Yepe3 BEIIECTBO dHEP-
TFeTHYECKUE MOTEPU YACTHUIl, U3 KOTOPBIX COCTOST MATKAS U KECTKAsh KOMIOHEHTHI U3Ty4eHHUS ?
Kaxkue u3 3Tux mporeccoB sSBISIOTCS JOMHUHUPYIOIIUMHU?

4.KauecTBeHHO OOBSCHUTE YIIIOBOE paclpe/eieHne KOCMUYECKHX JTyUeH.

5.00BsACHUTE IPUHITUIIBI pA0OTHI TEJIECKOMA U3 TEUTePOBCKUX (CHMHTWIISIIMOHHBIX ) CUETYUKOB.

Padora 9.1
3AKOH KIOPU-BENCA I OBMEHHOE B3AUMOJIEMCTBUE B ®EPPOMAT HE-
TUKAX
1. 3anumurte ypaBHEHHs, ONMCHIBAIOIINE MATHUTHOE TT0JIe B cpezie. [laiiTe onpeneneHue Be-
JIMYUH, BXOJSIIUX B 3TU yPaBHEHUSI.

2. Kaxkwe BemnecTBa OTHOCSTCS K AHa- napa- ¥ GeppoMarHeTHKam?
3. Kakosa npupona aua-, mapa- u eppomarueruzma’?
4. Ha3zoBuTe HEOOXOAUMBIC YCIIOBUS IS TTOSBICHHUSI MATHUTHOHN YITOPSIOYEHHOCTH B (hep-

poMarHeTukax?

5. C ueM cBs3aHO MOsBIIEHUE 10MEHOB B peppoMarHeTrke? Kakue (hakTopsl BIUSIOT Ha
(opMHpOBaHUE TOMEHHON CTPYKTYpbI?

6. Ilouemy BeNMKO 3HAUEHHE MAarHUTHON BOCIIPUMMYHMBOCTH BEUIECTBA X Ui (heppoMarue-
TUKOB?

7. Tlouemy npu onpezeneHHON TeMieparype (eppoMarHeTrK CyIleCTBEHHO U3MEHSET CBOU
MarHMTHBIE CBOMCTBA?

8. Uro Takoe Touka Kropu?

9. Kakum o0pa3oM U3 TeMnepaTypHoOil 3aBUCUMOCTH X (I') MOXHO ONPEIEeTUTh TeMIepa-
Typy Kropu?

10. Kak no u3BecTHo# TeMmepatype Kropu onpenenuTs yCpeHEHHYI0 SJHEPIHI0 0OMEHHOTO
B3aMMOJIEHCTBUYS, IPUXOASILYIOCS HA OAUH aToM?

11. Kak BHeIIHee MarHUTHOE TI0JI€ BIUSIET Ha JOMEHHYIO CTPYKTYpY peppomarneTukos. Ka-
KM€ MPOLIECCHI TPOUCXOAT B PeppOMarHeTUKE C POCTOM HAIPSKEHHOCTH MarHUTHOTO
nossi?

12. [laiiTe kauecTBEHHOE OOBSICHEHNE 3aBUCUMOCTH B { H) mpu nepeMarHuanBanuu heppo-
MarHeTuka.

13. Kak MOXHO yIpaBIIsiTh IMUPUHON MIETIN TUCTEpE3Nca B (PepPOMArHUTHBIX MaTepraiax?

14. Yem otnmyarorcst peppuMarHeTuku ot ¢peppomaruetukon? Kakue HanbOonee BaxHbIE
cBoiictBa pepputon?



15.

16.
17.

18.

Hw

10.

11.

12.

13.

14.

15.

16.

KakxoBa meTonuka peructpanuu netiu rucrepesuca. Kak Bol onpenensiere ocHOBHbIE Ta-
paMeTpsl METIU THCTEPE3HCca: OCTaATOYHYI0 HAMAarHU4€HHOCTh, KOAPLMTUBHYIO CHILY, IO-
TEpU Ha NepeMarHuyuBanue?

B uewm 3akmouarorcs marautoontrdeckue 3¢ ekl Keppa u @apanes?

Kakue MeTosbl perucTpalyiv ¥ CTUpaHUsl MarHUTHOM 3amucu Ha (heppOMarHUTHOU
ieHke Bol MoxkeTe npeainokuTh?

Urto co0oif MpeAcTaBIsIOT TAOUPUHTHEIE, THHEHHBIE, IMTUHAPUIECcKUe ToMeHbI? Ka-
KOBBI UX pa3mepbl?

Padora 10.1

DJIEKTPOHHbBIN [TAPAMATHUTHBINA PE3OHAHC

Uro Takoe 31eKTpOHHBINA NapaMarHUTHbIN pe3oHaHc? [louemy oH Ha3bIBaeTCs IapaMar-
HUTHBIM?

Kak pacmienistorcs 3HEpreTUuecKrue ypoBHH 3JIEKTPOHOB B IIOCTOSIHHOM MarHUTHOM
nosie? Kako# (hopmysioii ONUCBIBAIOTCS 3aCEIEHHOCTH 00Pa30BaBIIUXCS TOAYPOBHEH?
[Tpu Kakux yclIOBUSIX HACTYNAET HACBILLIEHUE TApaMarHUTHOTO pe30HaHca?

Kakum 006pa3oM HapyllIeHHOE TEIIOBOE PaBHOBECHE BOCCTAHABIMBAETCS MOCIIE BBIKITIO-
YEHUS BHEILIHETO BO3MYILEHUS?

Kakue npuunrHbl IPUBOAAT K YIIUPEHUIO JTUHUU JIEKTPOHHOIO ApaMarHUTHOIO Pe30-
HaHca?

Kakoe B3anmozeiicTBre (CIMH-CIIMHOBOE, CIUH-PEIIe- TOYHOE) 3aBUCUT OT TEMIIEPATyphI
oOpa3ua? Kakoe B3auMoelicTBHUE CYLIECTBEHHO BIUAET Ha (POPMY JIMHUU JIEKTPOHHOIO
napamMarHMTHOTO pe3oHaHca?

KakoBa npupona oomMenHoro B3anmoaencTusi? Kak oHO cka3piBaeTcsi Ha hopMe JTMHUA
3JIEKTPOHHOI'0 MapaMarHUTHOIO pe30HaHca?

Uro Takoe TOHKask CTPYKTYypa JIMHUN 3JIEKTPOHHOI'O TapaMarHUTHOI'O pe30oHaHca?

Yem 00bscHsIETCS CBEPXTOHKOE paciieruienne? Kak oHO cka3pIBaeTCs Ha CIEKTPE AJIEK-
TPOHHOTO IMApaMarHUTHOrO pe3oHaHca?

Yro Takoe (/-paxTop mim (pakTop CeKTPOCKOMMUYECKOro paciienienus? Beerna nu u3-

MEpPEHHUS C TOMOIIbIO 3JIEKTPOHHOTO MTapaMarHUTHOTO PE30HAHCa MPUBOJAST K 3HAUECHUIO
g, paBHOMY 2 (KaK [l CBOOOIHOTO 3JIEKTPOHA)?

B none Mm*2 umeercs 5 5MeKTPOHOB, CIIMHBI KOTOPBIX HE CIIapeHsI (Ha BHentHed 3-d -
o0osouke). CKOJIBKO JMHUHN 3JEKTPOHHOTO NMapaMarHUTHOTO Pe30HaHCa MOXHO HalIIto-
JaTh HA HOHaX Mm?

SIBiEeHME IEKTPOHHOTO TAPAMATHUTHOTO PE30HAHCA MOKHO OIMCATh KIACCUYECKH, HC-
clenysl IPELeCCHI0 BEKTOpa MarHUTHOTO MOMEHTA 3JIEKTPOHA B MarHUTHOM 1oJie. Yemy
paBHa KpYroBas 4acTOTa TaKOM MPEIecCUu, €ClIM UHAYKIIUS MarHUTHOTO TOJIs paBHA B(p.

W3 kakux 37€MEHTOB COCTOUT J1a00OpaTOpHas yCTaHOBKA JIJIsl HAOIIOAEHUSI SJIEKTPOH-
HOT0 IapaMarHuTHOro pezonHanca? KakoBo nx Ha3HaueHue?

B pannodactoTHOM Anana3oHe 0ObIYHO MPUMEHSIOTCS ABa METO/1Aa U3MEPEHUS DJIEK-
TPOHHOTO ITAPaMarHUTHOI'O PE30HAHCA: OUH U3 HUX - METOJI PEAKLIUU T€HEPATOPA, IPY-
roil OCHOBAaH Ha U3MEHEHUH TOOPOTHOCTH KOHTYpa BCJIEICTBUE apaMarHUTHBIX MOTEPb.
Kakoii 13 MeTo10B ucronb3yercs B 1abopaTopHoii padote?

J1y1st moBBIIIeHUsT TOOPOTHOCTH KOJIEOATEIIBHOTO KOHTYpa KCIIEPUMEHTAILHOMN yCTa-
HOBKH €T0 JIeTaJId ¥ 9KpaH nocepedpensl. Kak Benuka J00pOTHOCTh UCTIONb3YEMOTO B
pabote koHTypa? JloOpOTHOCTH KOHTYPAa MOKHO OIIPEAETUTh, UCII0JIb3Ys TeHEpaTop U
ocumiorpad yCTaHOBKH.

J1j1g 4ero B yCTaHOBKE MO HAOJIIO/IEHUIO JIEKTPOHHOTO MTapaMarHUTHOIO Pe30HaHca
MPUMEHSETCS MO MAarHUTHOTO MO ?



17. Kak noKHBI OBITH B3aMMHO OPUEHTUPOBAHBI MIOCTOSTHHOE MAarHUTHOE T0JIC U MarHUT-
HBII BEKTOP BBICOKOYACTOTHOT'O MOJIS MPU HAOIIOCHUH 3JIEKTPOHHOTO MapaMarHuTHOTO
pe3onanca?

18. Kakum crioco0om u3mepsercs HHAYKINS TOCTOSHHOTO U MIEPEMEHHOr0 MoJiel B 1abopa-
TOPHOI yCTaHOBKE?

19. Kakoe BausiHHE HAa CUTHAJ 3JIEKTPOHHOTO TapaMarHUTHOT'O PE30HAHCA OKa3bIBAeT HEOI-
HOPOJHOCTh MATHUTHOTO TIOJIsA?

20. Dxpan kojebaTeIbHOr0 KOHTYpa XOPOILIO BBIINOIHSIET CBOE Ha3HAUEHUE, €CIIM OH o0pa-
3yeT 3aMKHYTOE KOJIBIIO0 BOKPYT KOHTYpa. CKa3bIBaeTCs JIM Ha pe3yiIbTaTax U3MEpPeHUuH -
dakTopa HANMYUE TAKOTO KOJIbIAa MEXKIY KaTyIIKaMH, CO3JAI0IIMMHU MarHUTHOE ToJie?

21. Jlns Kakoi 1eN B YCTaHOBKY IO HAOJIOCHUIO JIEKTPOHHOTO Pe30HaHCa BBEACH (a3o-
Bpalaresnb?

22. Kak 3aBHCHUT BEJTMYMHA CUTHAJA JIEKTPOHHOTO NApaMarHUTHOTO pe30HaHca OT TeMIlepa-
Typbl oOpasma?

23. OmneHuTe, KaK MEHSETCS BEIMYMHA CUTHANA HJIEKTPOHHOTO TApaMarHUTHOTO Pe30HaHCca
C POCTOM YaCTOTHI BBICOKOYACTOTHOTO 10t (1pH BeimoHeHuu yciaosus hCJ = 1UQBo).

24. Kakue ¢akTopbl BHOCAT OCHOBHOW BKJIAJl B IOTPEITHOCTD ONpeesieHus "-(hakTopa u
mypuHbl TMHUY Ha JJDIIT?

PaGora 11.1

OIIPEJEJIEHME IIIMPUHBI 3ATIPEIIEHHO 30HBI [TOJTYITPOBOJHNUKA

OObsicHUTE TPUUUHY 00pa30BaHUS IHEPIETUUECKUX 30H B TBEPJIOM TEJIE.

2. Kakue BelecTBa Ha3bIBalOTCS METAJUIAMU, ITOJIYIIPOBOJHUKAMMU, AUIEKTpUKamMu? Yem

00BsICHSIETCS pa3inyie MEXAy HUMU C TOUKH 3pEHUs 30HHOU Teopun?

I'ne pacniosiosxkeH ypoeHb depMu B MeTaIax U B OJIYNIPOBOAHUKAX?

4. Kak 00pa3yrorcsi B KpECTaIax JIOKAIbHBIE YHEPT€THYECKUE YPOBHU M TPUMECHBIE

30HBI?

Uem onpenensieTcs LIMPUHA Pa3pelICHHONW 30HbI U YUCIIO COCTOSIHUM B HEM?

6. Kakoit pyHkuueit onpeaensiercs BEpOsSTHOCTb 3all0JIHEHH 3JIEKTPOHAMH YPOBHEH B 30HE
IPOBOAMMOCTH U BEPOSITHOCTh TOSBIIEHUS ABIPOK B BaJICHTHOM 30HE?

7. Tlpu xakux ycinoBusx pacnpenenenue @epMu MoKeT ObITh 3aMEHEHO pacIpeesieHueM
bonbumana? He Oyzaer nu npu 3Tom HapyeH npunuun [aynu? B kakux ciydasx nmoiy-
IIPOBOJHMK HA3bIBAIOT HEBBIPOXKAECHHBIM, U B KAKUX - BBIPOKIECHHBIM?

8. KakoB MexaHn3M COOCTBEHHOI W IPUMECHOH MPOBOAUMOCTH?

9. UYem 00BsCHSETCS PA3TUYHBIA X0 TeMIEpaTypHOM 3aBUCUMOCTH COIIPOTUBIICHHS Y Me-
TaJJIOB U MOJTYIPOBOJAHUKOB?

10. OOBsicHUTE, YTO TaKOE ABIPKA U JBIPOYHAS TPOBOUMOCTH?

11. Yro naszwiBaerca a3¢hekTuBHON Maccoi Hocuteneil 3apsa? Kakos ¢pusnueckuii cMbIci
3TOrO MOHSTHS?

12. Yrto Ha3BIBAIOT MOABIKHOCTHIO HOCUTENIEH 3apsiia; Kak OHA 3aBUCUT OT TEMIIEPATYphI B
noaynpoBogHuKax? [Ipu kakux ycaoBHAX MOXKHO MPeHeOpedb 3aBUCUMOCTBIO MTOJIBHK-
HOCTH HOCHUTEJIEH 3aps/ia OT TeMiepaTypsl?

13. JInst sKCcriepuMEHTaIBHOTO ONpeesICHHs] IIUPUHBI 3aIPEIEHHOM 30HbI B paboTe uccle-
JyeTcsl 3aBUCUMOCTh MPOBOJIMMOCTH IOJIYIIPOBOJIHUKA OT TeMIieparypsl. 13 kakux coob-
pakeHHi cienyeT BeIOMpaTh pabouunii 1uana3oH TeMieparyp?

14. Tlouemy u3MepeHus yIeIbHOTO COMPOTUBIIEHUS MOJIYIPOBOIHUKOB MTPOU3BOJSAT OOBIYHO
IpY OYEHb C1a00M OCBELICHUU WM B TEMHOTE?

15. B yem npeumyiiecTBo MOTEHIIMOMETPUUECKOTO METOIa U3MEPEHUS HANIPSKEHUS MEXKTY
30HaMU Ha o0pasiie nepes U3MEepeHneM HarpsHKEHUS BOJIBTMETPOM, MOTPEOISIOIUM
TOK?
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16.

17.

18.

19.

20.

21.

22.

23.

B skcniepumenTe ucmosb3yeTcs o0pasel] moTynpoBOAHHKOBOTO MaTeprala MpsMOYyTroJb-
HO# opmbl. HacKOIbKO BEICOKUMHU JOJKHBI OBITH TPEOOBaHUSI K IPABUIIBHOCTH T€OMET-
puueckoii (opmbl 00pasna’?

Kaxk uckirounts Biustaue tepmo 3J[C, koTopas MOKET BO3SHUKHYTh MEXy 30HJIOM U
obpaziom?

Pacnipenenenne npumeceit B OJyMpOBOAHUKOBBIX 00pa3iiax MOKET ObITh HEOTHOPO/I-
HbIM. KaK OIEeHUTH 3JIEKTPHYECKYIO OJTHOPOAHOCTH 00pa3ma?

C Kakoi TOYHOCTBIO CIIEAYET U3MEPSTH CONPOTUBIICHUE TIPH BRIOPAHHOM CIIOCO0E M3Me-
PEHMS €T0 TEMIIEPATYPHI?

VYerpaunstores i Bausgaus TepMo J/]C 1 KOHTaKTHOM pa3HOCTH MOTEHIIMAJIOB C MIOMO-
IIbI0 MOCTA IEPEMEHHOTO TOKa?

B yeMm npeumyiecTBa 6€CKOHTAKTHOTO EMKOCTHOT'O METO/Ia M3MEPEHUS COTIPOTHBIICHHUS
MOJTYTIPOBOTHUKOBOTO 00pa3ia? Kakue TpeboBaHUs MPEABSBISIOTCS K HCCICTYEMOMY
00pasIy U K IUIJICKTPUICCKUM MTPOKIAJKaM, U30JHPYIOITUM 00pasel] OT IJIAaCTUH KOH-
JIeHCATOpa MPHU UCIOJIb30BAHUU ITOTO METO 1a?

[Toyemy 1t onpeieieH s IMMPUHBI 3aMPEICHHON 30HBI CISAYET UCIIOJIb30BATh YacTh
rpaduka lma — , COOTBETCTBYIOUIYIO O0Jiee BBICOKUM TeMIepaTypam?

Kakue gakxTopsl oka3piBaloT HauboJee CyleCTBEHHOE BIMSIHNUE HA TOYHOCTH OIpeiese-
HUS [IUPUHBI 3alPEIIEHHON 30HbI B MPOBEICHHOM Bamu skcniepumeHTe.

Padora 11.2
VICCJIEJOBAHUE COBCTBEHHOM 1 IIPUMECHOM ®OTOIIOBOJUMOCTHU B
[TOJIYITPOBOAHUKAX

1. B uewm 3akiouaercs siBIIeHHE BHYTpeHHETO GoTodddekra B mOTynpoBOTHUKE?

2. Kaxkue HOcHTENM TOKA HA3bIBAIOTCS pAaBHOBECHBIMU U HepaBHOBecHbIMU? Kakue HOCH-
TeJN 00YCIOBIMBAIOT (POTOTPOBOJUMOCTH?

3. Kakumu akropamu onpesensercs BeIMUrHa TEMHO- BOTO TOKa?

4. Yro Ha3pIBaeTcs KpacHOM rpanuned poroaddexra? Yem oHa ompenaersiercs s coo-
CTBEHHBIX M PUMECHBIX MMOJTYIPOBOTHUKOB?

5. 3aBucuT U KpacHas rpaHuna ¢otodpdexra oT Temneparypsl oopasma’?

6. OOBscHHUTE 3aBUCUMOCTb (HOTOAPPEKTA OT JUIMHBI BOJIHBI A IAI0IIETO CBETA.

7.  OObBsICHUTE BIUSHUE TEMIIEPATYPhl OJYNIPOBOJIHUKA HA €T0 (POTOUYBCTBUTEIBHOCTD.

8. IlormomeHue cBeTa MOXKET U HE MIPUBOJUTH HEMOCPEACTBEHHO K MOSIBIIEHUIO CBOOOIHBIX
Hocutenel Toka. HazoBute MexaHU3Mbl POTOZIEKTPUUECKH HEAKTUBHOTO TIOTJIOICHUS
CBETa.

9. UYro Takoe “KBaHTOBBIN BBIXO?

10. Yro Ha3pIBaeTCsl BpeMEHEM KM3HHM HEPAaBHOBECHBIX HOcUTesel Toka? HazoBure mexa-
HU3MbI pEKOMOMHAIINY, YMEHBIIAIOUINE BPeMs KU3HU HOCUTENEH TOKa.

11. Ilpocnenute 3a coOMIOIEHUEM 3aKOHA COXPAHEHUS SHEPTUH U UMITYJIbCa MPH B3aUMO-
JeicTBUM (OTOHA € AJIEKTPOHOM, IIPUBOAIIEM K MEX30HHOMY MEPEX0y JIEKTPOHA.

12. Ilupuna 3anpeneHHON 30HbI MOKET OBITh OIpeesieHa Kak 10 CIIeKTPalbHON 3aBUCH-
MOCTH (OTOTOKA (YKa3aHHBIM METOJ] IPUHST B JIAOOPATOPHOM paboTe), TaK U MO CIEKTPY
nponyckanus. Kakoil U3 3TUX METOA0OB IIPEANIOUTUTENbHEE?

13. Tlouemy (hOTOCOTIPOTHBIICHUS H3TOTABIUBAIOTCS U3 TOHKHUX ITOJYIIPOBOHUKOBBIX TLIE-
HOK, IIPOMYCKAIOIINX Yepe3 ceOs 3HAUUTEeNbHYIO YacThb Ma/1alollero cera?

14. W3 xakuX OCHOBHBIX YacTel COCTOUT JabopaTopHas yCTaHOBKA ISl M3Y4eHHS (HOTOIPO-
BoguMocTH? KakoBo nx HazHaueHue?

15. C xakoii 1enpIo mepes BXOIHOH MIeTbI0 MOHOXPOMATOpa pacioiaraloT GOKyCHPYIOITYIO
TuH3Y?

16. Kakwue THITBI Tepexo10B HAOII0Ial0TCs B 00pa3iie MOTyIPOBOAHIKA TPH MOTJIONICHHH

KBaHTOB cBeTa’?



17.

18.

19.

20.

21.

22.

23.

24,

[Touemy Ha KpHUBOI (POTOTOKA BUIHBI OJMH WIIU JIBa, & HE TP MOJHUMAIOIINX y4acTKa
(mepexoA U3 BAJIGHTHOM 30HBI B 30HY IMPOBOJUMOCTH, IEPEXO0]T U3 BaJICHTHOI 30HBI HAa
IPUMECHBIN YPOBEHb, IEPEXO C IPUMECHOTO YPOBHS B 30HY IPOBOIUMOCTH)?

J1J1g 4ero creKTpaibHYI0 3aBUCUMOCTh (DOTOTOKA MEPECUUTHIBAIOT HA MOCTOSIHHBIN MO-
TOK (poTOHOB?

Kak omnpenensiercs mupuHa 3anpemieHHoi 30HbI U SHEPTUsi HOHU3AlUU TPUMECH T10
CHEKTPAIbHOM KpUBOH (oTOTOKA?

Kak Bnusier Ha TOYHOCTB OTpeAeNeHUs IUPUHBI 3aMPEIICHHOM 30HbI IIUPHHA BXOIHOMN
Y BBIXOJIHOM 111e7Ieil MOHOXpomaTopa?

MoxHO 11 Ha 1a0OPaTOPHON YCTAaHOBKE ONPEAETUTh IIMPHUHY 3aIPEIEHHOM 30HbI rep-
MaHUs U KPEMHHUSI?

OObscHHTE, TOYEMY CIICKTpajibHas KprBas (oToToka obpasma CdS mpu cMerennn ot
KPacHO rpaHUIIbl B CTOPOHY KOPOTKHUX JUIMH BOJIH ITOCIIE PE3KOTO MoabeMa OBICTPO cria-
naet?

[Touemy nokasanust mpudOpa, U3MEpIONIETo (OTOTOK, yCTAaHABIUBAIOTCS HE Cpa3zy, a
yepes HEKOTOpOe BpeMs MOCIIe OCBEIEHUS OTYITPOBOJHUKA?

Kakue gakTopbl BHOCAT CYIIECTBCHHBIN BKJIa/ B TOTPEITHOCTH ONPEACTICHHSI U PHHBI
3alpEeIeHHOM 30HbI U SHEPIHH HOHU3ALUH MpuMecH oOpasua CdS?

Pa6ora 4.3
N3MEPEHUE KOHTAKTHOM PABHOCTHU ITIOTEHIIMAJIOB B ITOJIYIIPOBO/I-
HUKAX
1. Tloyemy mpu CONMPUKOCHOBEHHH JBYX MPOBOISIINX dIEKTPUUYCCKHIA TOK MATCPUAIIOB BO3-

2.

10.

11.
12.

HUKAEeT KOHTaKTHAasl Pa3HOCTh MOTEHI[MATIOB?

Kakoii Bug nmeer GyHKIUS pacrpeeNeHus JIEKTPOHOB B IOJHOCTHIO 3al0JIHEHHOH Ba-
JICHTHOH 30HE?

Yro Ttakoe “apipka”? KakoBesl ee 3apsa u Macca? OObICHUTE, TOYEMY C IIOMOIIBIO “‘IIbI-
POK” MOHO XapaKTEepPU30BaTh KOJIJICKTUBHBIE COCTOSIHUS JIEKTPOHOB B MOYTH 3aI10JI-
HEHHBIX 30HaX?

KaxoBbl pazmeps! 0071aCcTH, B KOTOPOH JTOKAIM30BaHA KOHTAKTHASI pa3HOCTh IMOTEHIIAA-
710B? OQMHAKOBBI JIM 3TU Pa3Mephl Y pPa3HbIX METAJIJIOB M MOJYIIPOBOAHUKOB?

B kakyto cropony cmerniaetcst ypoBeHb depMu B MOTYIIPOBOIHUKAX JI-TUTIA TIO CPAaBHE-
HUIO ¢ O€CIIPUMECHBIMU MOJTYIPOBOJHUKAMU?

Kaxue HocuTenu 3apsiaa Ha3bIBalOTCS OCHOBHBIMU?

BozHukaeT 11 KOHTaKTHas pa3HOCTh MOTEHIIMAJIOB Ha TPAaHUIE COOCTBEHHOTO U MpUMec-
HOTO TOJYIPOBOJIHUKOB?

[Ipu xakux TeMriepaTypax U HapsHKEHUSIX p-1 TIepeXo]] BeleT ceOs KaK BHIMPSIMUTENb
TOKa?

Kakoii sxcriepuMeHTaIbHbIA METOT UCTIOIB3YETCs B paboTe sl U3MEPEHHUs aKTHUBHOTO
COTNPOTHUBIICHUS roAa?

Kakoe usnueckoe siBieHHe UCMONB3YETCs IS OXJIaKICHHS U HarpeBaHus padouei ka-
MepbI?

Kakue Toku nomycTUMBI B pe)KuMe HarpeBa paboueil kamepbl?

Kaxk uzmepsiercs Temneparypa paboueid kamepsl B JaHHOH padoTe?

13. p-n nepexon, KpoMe aKTUBHOT'O COMPOTUBIICHUS, XapaKTepu3yeTcsi eMKOocThio. Ee Bemu-

YHHY MOYHO Ipy00 OIEHHTH KaK eMKOCTh KOHJeHcaTopa ¢ TommuHoi =1CIPcm u £ = 16.
BHocut 1 Hanu4ue 3Toi eMKOCTH CYIIECTBEHHYIO OoIHOKY B onpeaenenun AV1

Paoora 11.5
TYHHEJIMPOBAHMUE B ITOJIVIIPOBOJIHHUKAX



1. Yewm oTnnuaroTcs BBIPOXKICHHbBIE TOJYIPOBOAHUKH OT HEBBIPOXKIAEHHBIX? ['1e pacmona-
raercst ypoBeHb @epmMu B 3THX MOJYIPOBOIHUKAX ?

2. B kakux moxynpoBOAHHMKAX JOIYCTHMO UCIOJIb30BaHNE boIbIIMaHOBCKOTO pacipeerne-
HUSl CBOOOJIHBIX HOCHUTENIEH 3aps/ia Mo sHeprusiM BMecTo DepMueBCKOro pacmpeaene-
Hus?

3. K kakum Qu3ndeckum ciaecTBUSIM MPUBOJUT CHIIBHOE JIETMPOBAHHE MOTYIPOBOJIHHUKOB,
00pa3yromux p-n nepexon?

4. W300pa3uTe BOJbTAMIEPHYIO XapaKTEPUCTUKY TYHHEIBHOTO TM0/1a, YKAKUTE Ha Hel
BETBb TYHHEJIMPOBAHUS U BETBb AU(PPY3HOHHOTO TOKA.

5. Kakue napamerpsl BAX omnpenensitor nosioxeHue ypopHeidr depmu B OJTyIIPOBOTHAKAX
p-n nepexona’?

6. KakoB MexaHH3M MPOXOXKACHUS MPSMOT0O U 0OpaTHOTO TOKA B TYHHEIHHOM AHOJE?

7. OOBsicHuTE paboTy cxembl AJis oaydeHuss BAX TyHHEIbHOro 110/1a - CTaTU4eCKoM (110
TOYKaM) ¥ TMHAMHYECKOU (Ha dKpaHe ociuuiorpada).

8. UeM OOBSCHUTH, YTO YACTh BOJHTAMIIEPHON XapaKTEPUCTUKH HE BUIHA HA DKCIICPUMECH-
TaJIbHO MoJiyueHHoit BAX?

9. Kakue npuMeHEHHUS TYHHEIbHBIX TUOJ0B BBl MOXETE MPEITIOKUTE?

10. U306pa3ute cxemy reHepaTopa Ha TyHHETbHOM Jquoje. YeM orpeaenseTcs 4acTora u
TapMOHMYHOCTH KOJI€OaHM 3TOro reHeparopa?

11. OuenuTe MOUTHOCTH U3TYUYCHHS SKCIIEPUMEHTAIILHOM CXEMBI FeHepaTopa Ha TYHHEIIbHOM
JMOJIE.

PaGora 10.2
SIAEPHBIN MATHUTHbBIN PE3OHAHC
1.Kak pacuienistorcs: JHEpreTUYecKrue ypoBHH aTOMHOTO sJipa B MarHUTHOM T10J1e?
2.Beipazute pasHocTh 3Heprun AE Mexy coceTHUMHM KOMIIOHEHTaMH 3HEPreTUYECKOro
YPOBHS si/jpa B MAarHUTHOM T10Jie B uepesg-daxTop (hakTop CreKTpoCKOIMHYECKOTro pac-
IIETUICHUs) U sZiepHbI MarHeToH bopa.
3.Kakumu (opmynamMu ONMMCHIBAIOTCS 3aCEIIEHHOCTH KOMIIOHEHT, 00Pa3yIOIIUXCsI U3 OJHOTO
anepHoro ypoBHs? TeMneparypy cpelpl CUMTATh U3BECTHOM, a 3aCEJIEHHOCTH - CTallHOHAp-
HBIMU.
4. B yeM 3akiro4aeTcs SABJICHHE S€pHOT0 MarHUTHOTO pe30HaHca?
6.ITo kKakuM IpUYMHAM MOXKET HapyIIUTHCS PABHOBECHAS 3aCEIEHHOCTh, U KaKhe B3auMO/IeHi-
CTBUS IPUBOJAT K BOCCTAHOBJIEHUIO TEIIJIOBOIO PaBHOBECUsA?
7.I1pu Kakux ycCIIOBUSIX HACTyNAeT HACBILLIEHHUE s,IEPHOTO MarHUTHOTO pe3oHanca? [louemy
BEJIMYMHA CUTHAJA SIEPHOI0 MArHUTHOTO PE30HAHCa 3aBUCUT OT TeMIIepaTypsl o0pasua’?
8.Uto Takoe cMH-CIMHOBOE B3anMo/ieiicTBre? KakoBa ero poisis B yIIMPEHUH JIMHUH sIIIEp-
HOT'O MarHUTHOTO pe30HaHca?
9.Yto Takoe cMH-peneTouHoe B3anMo ieiictere? Kak OHO BIIMSICT HA BETMYMHY CUTHAIA U
HIMPUHY JUHHUM SIEPHOTO MarHUTHOTO pe30HaHca?
10.CxonpK0 TMHHHN SA€PHOTO MATHUTHOTO PE30HAaHCAa MOYKHO HAOJIOAaTh Ha spax, CIIUH KO-
TOpBIX paBeH 1/2 U Ha sApax, CIIUH KOTOPbIX paBeH 3/27 MoxeT a1 HabI0AaThCS SIePHBIH
MarHUTHBIN pe30HaHC Ha SApax, CIUH KOTOPBIX paBeH HYJIO (KCTaTH, TAaKUX siiep OONbIINH-
CTBO)?
11.51nepHblif MarHUTHBIN pe30HAHC TOMYyCKaeT Kilaccuueckoe o0ObsicHeHue. PaccMarpuBast npe-
LIECCUI0 MarHUTHOI'O MOMEHTA sJIpa B MArHUTHOM T1oJie B, onpenenuTe KpyroByro 4acToTy
npeueccur. COOTBETCTBYET JIM 3Ta YaCTOTA SHEPTUU MEPEX0/ia MEKY pacIleNUBIIUMUCS
YpOBHAMU siipa’?
12.113 kakuX OCHOBHBIX YacTeW COCTOUT JIAOOpaTOpHasi yCTaHOBKA IS HAOMIOACHUS SACPHOTO
MarHuTHOTO pe3oHaHca? KakoBo ux HazHaueHue?



13.Kak BrusieT Ha CUTHAJ SIEPHOTO MAarHUTHOTO PE30HAaHCa HEOJTHOPOJHOCTh MArHUTHOTO
nosist?

14.00BpscHUTE, I0YEMY CTAIBHOM LIAPUK, CBOOOHO JIEKAIINI B TOPU30HTAIBHO PACIIOI0KEH-
HOM CTEKJIIHHOHM TpyOKe, MOKET CIIY)KUTh MHIMKAaTOPOM HEOTHOPOJAHOCTH MarHUTHOT'O
nosisi?

15.Kaxk cnetyer opueHTUpOBATh IPYT OTHOCHTENIBHO APYTa MOCTOSIHHOE T0JI€ ¥ MarHUTHBIN
BEKTOP BBICOKOYACTOTHOTO IOJISI IPU MCCIIEIOBAHUH SA€PHOI0 MATHUTHOTO pe3oHaHca?

16./1s1 yero B yCTaHOBKE NPUMEHSETCS MOAYJISIHS MOCTOSHHOTO MarHUTHOTO Nos? M3 kakux
coo0OpakeHH BEIONPAETCS aMIUTUTY1a MOAYJISIIAN?

17 Kak u3mepsieTcsi BeIMYMHA HHIYKIMH OCTOSHHOTO U MOTYJISIIMOHHOTO MarHUTHBIX TO-
neii? Kakue eme criocoObl H3MEpeHHsl BBl MOXKETE TPEATIOKUTH?

18.0nenute MakCHMaIbHYIO YaCTOTY MOYJISIIUN MarHUTHOTO MOJISL, TIPH KOTOPOH €I11e MOKHO
HaOJII01aTh JIMHUIO SIIEPHOTO MArHUTHOTO PE30HAHCA OT sIep BOAOPOa B UUCTOM Boae?

19.IToyemy npu 100aBICHUN K YUCTOH BOJIE TPEXXJIOPHCTOTO JKele3a yaaeTcs Ha0mo1aTh Ju-
HUIO SIIEPHOTO PE30HAHCA OT siZiep BOJOPOa MpH YacToTe MOy sty noist 50 ['u?

20.IToyemy mmpuHa JTUHAY SIEPHOTO MArHUTHOTO PE30HAHCA 3aBUCHT OT XUMUYECKOTO CTpOe-
HUSI MOJIEKYJIBI M arperaTHOTO COCTOSTHHSI 0Opa3ia?

21.YcraHOBKa /7151 HAOJIIOICHHS SIEPHOTO MarHUTHOTO PE30HAHCA MOXKET OBITh UCIIOJIb30BaHA
JUTS U3MEPEHUs] HHIYKIIMA MarHUTHOTO TOJIs. B KakoM amuana3zoHe WHAYKIMH MarHUTHOTO
HIOJISI MOYKHO ITPOM3BOJUTH M3MEPEHUS Balllel YCTaHOBKOI, UCIIONIB3Yys 00pa3Ibl U3 PE3UHEI
u repiona?

22.B nabopaTtopHoii pabote g-daktop saep Gropa u3MepseTcs UK MPH MOCTOSHHON UHIYK-
[IUM MAarHATHOTO TIOJISI, MJIA TIPY TIOCTOSIHHOW 4aCTOTE BBICOKOYACTOTHOTO MoJIsl. B kakom
clly4ae TIOrPeLIHOCTh U3MEPEeHus g-(pakTopa OKa3pIBACTCSI MEHbILE?

Pa6ora 4.3

M3MEPEHUE KOHTAKTHON PA3BHOCTU IIOTEHITMAJIOB B ITOJIVIIPOBOJJHUKAX

1. ITouemy npu CONPUKOCHOBEHUH JIBYX IPOBOJSAIIMX JIEKTPUUECKUIM TOK MaTepUaioB BO3HU-
KaeT KOHTaKTHas pa3HOCTb IOTEHIUAJIOB?

2. Kaxkoii Bug nMeeT (pyHKIUS pactpeieIeHus SJIEKTPOHOB B TIOJTHOCTHIO 3aIT0JTHEHHOH Ba-
JICHTHOM 30HE?

3. Yo Takoe “nmpipka’? KakoBsl ee 3apsin u Macca? OOBSICHUTE, TOYEMY C IIOMOMIIBIO “TBIPOK”
MO’KHO XapaKTEPHU30BaTh KOJUIEKTUBHBIE COCTOSHUS 3JIEKTPOHOB B IIOYTH 3aIIOJIHEHHBIX 30-
Hax?

4. KakoBbl pa3Mepsl 00J1IaCTH, B KOTOPO JIOKaJIM30BaHAa KOHTAKTHAs pa3HOCTh MOTEHLIUAIOB?
OarHaKOBBI JIM 3TH pa3Mephl Y pa3HbIX METAJIOB U MOJTYIPOBOJIHUKOB?

5. B kakymo cTopoHy cMelaeTcst ypoBeHb GepMu B MOTYIPOBOAHHUKAX JI-THIIA TIO CPABHEHHIO

¢ OecriprMeCHBIMH MOJIYTPOBOJHUKAMU?

Kaxue HocuTenu 3apsaa Ha3bIBalOTCS OCHOBHBIMU?

7. Bo3HUKaeT JM KOHTAaKTHasl pPa3HOCTh MOTEHLIMAJIOB HA TpaHuIle COOCTBEHHOTO U MpUMeEC-
HOTO MOJIYIIPOBOJHUKOB?
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8. Ilpu kakux TeMIieparypax v HalpsHKCHUSIX p-71 TIEPEXO]] BEAET ceOsl KaK BHIMPSIMUTENb
TOKa?

9. Kaxoii sKCriepuMEeHTaIbHBIM METO UCIOJIB3YETCs B paboTe At H3MEPEHHs aKTUBHOTO CO-
MPOTUBJICHUS [ruoa?

10. Kaxoe ¢pusndeckoe sBICHHE UCTIOIB3YETCS I OXJIKICHUS U HarpeBaHus paboueil ka-
MephbI?

11. Kakwue TOKM AOMYCTUMEI B peXKHME HarpeBa padboueil kamepsi?

12. Kak uzmepsieTcs Temneparypa pabodeid kamepsl B JaHHOH padoTe?

13. p-n mepexon, KpoMe aKTUBHOTO COTIPOTUBIICHUS, XapaKTepu3yeTcs eMKOCThI0. Ee Benu-
YHHY MOKHO Ipy00 OLIEHHUTH KaK eMKOCTh KOHJIEHcaTopa ¢ TommuHoi =1CT M n £ = 16.
BHocut 1 Hanm4me 3Toi eMKOCTH CYIIECTBEHHYIO oHOKY B onpeaenenun AV1

14. Kak Bbl OLIeHHMBaeTE MOrPEUTHOCTh B ONpeACICHUN HaKJIOHa Tpaduka

15. B peiictBurensHocTH B hopmynie (19) 4 He sBisieTcss KOHCTAaHTOM, @ MOXKET OBITh OTIH-
caHa cteneHHO# ¢yHKuMen Temneparypsl 7. KakoBa Oyner ommbka B onpeaeneHun AV,
eciu 4 °0 T2, a Bl 5T0 He yuiu npu 06paboTKe pe3yabTaToB?

Padora 8.1

OINPEAEJIEHME ITOCTOAHHBIX CTE®AHA- BOJIBIIMAHA U ITJIAHKA U3 AHA-
JIM3A TEIIUIOBOI'O U3JIYUEHU S HAKAJIEHHBIX TEJI

1. Yro Ha3bIBaETCSl PABHOBECHBIM TEIIJIOBBIM U3TyYeHUEM?

2. Yrto Ha3BIBaCTCS UCIYCKATEIHLHOUM U MOTJIOMATEIILHON CITocOOHOCTRIO Tena? ChopMyiu-
pyite 3akoH Kupxroda. Uto Takoe abConMOTHO YepHOE Ten0?

3. Kakas rumoresa JIeHUT B OCHOBE BBIBOJIOB (hopMyiibl [imanka st TerioBoro u3nmydeHus ab-

COJIFOTHO YEPHOTro Tesa?

Kak u3 hopmynsl [Inanka momyants 3akonsl Buna u Credana- boiapimana?

. Uro takoe cepoe teno? Kak chpopmynuposats 3akon Credana- bonblimMana aiis ceporo

Tena?

6. Uto Ha3bIBaeTCs APKOCTHOM Temmeparypoil Tena? B uem 3akirodaeTcs NpUHLIUI paboThI MH-
poMeTpa ¢ ncye3aroueil HUThIo?

7. Moxer 1 sip KOCTHasl TeMIIepaTypa 3aBUCETh OT JJIMHBI BOJIHBI, HA KOTOPOM paboTaeT cBe-
TO(QHUIBTP, HCIIOB3YEMBIH B TUpomMeTpe?

8. SIBnsiercs MM U3MydYeHUE HCCIIeyeMol pacKkajJeHHOH criupaiu paBHOBecHbIM? [louemy ee
W3JIy9eHHE JI0JDKHO MOAUMHATHCS 3akony Credana- bonbimana?

9. Ilpu razoBoM paspsjie Takke MPOUCXOIUT U3ITyYeHHE HIIEKTPOMArHUTHBIX BOJH. SBisercs
9TO M3ITyYEHHE PABHOBECHBIM M TEIUIOBBIM?

10.1306pa3uTe ONTUYECKYIO CXEMY MTUPOMETpPA € UCUE3aOUIeH HUThIO U OOBSICHUTE MPUHLIUAI
ero paboTbl

11.C n1060r0 111 pacCTOSTHUS MOXKHO U3MEPHUTH SPKOCTHYIO TEMIIEPATypy MPH MOMOIIHU THPO-
MeTpa?

12.3aBucCHT 1M BeJIMYUHA U3MEPEHHON SPKOCTHOM TeMIIEpaTyphl OT PACCTOSHUS MEXY I10-
BEPXHOCTBIO HAKAJIEHHOTO TeJa U TTMPOMETPOM?

13.Nmeer nu 3HaueHue Gpopma ceueHus “‘Ucdes3arolieil” HUTH B MUpoMeTpe (Kpyriias Ui mpsi-
MOYTOJIbHAS) IS TOYHOCTH U3MEPEHUS IPKOCTHON TeMIepaTyphl?

14.5¢dexTrBHASA TUIOMAAb U3TYYESHUS] HUTH JIaMITbl HAKAJIMBAHUS MPOBECHA B ONIMCAHUH K
pabote it Temnepatypsl cBbitie 1500 C. MoXHO 1 UCTIOIB30BaTh 3TO 3HAYCHUE TUTOIATN
U3JTY4YEHUs] HUTU JJIs1 MEHbIIEH TeMrepaTypbsl HUTH?

15.Kak cka3pIBaeTCs Ha TOYHOCTH OIPEIENIEHUS G U h 0TBOJ TeTIa OT HUTH HaKaJHBAHUS 110
HOJIEP>KUBAIOLINM €€ BOJIb(PPaMOBBIM HOKKaM?

16.Kaxyro wacts kpuBoii 1n(1I" )= L[T) cinexyeTr UCoabp30BaTh JJIs ONPEICICHHS 3HAYCHUN G 1
h?
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17.C xakoii 1esIbIo PU BCEX U3MEPEHUSX SIPKOCTHOM TeMIlepaTypbl MIMPOMETPOM UCIIOJIb3Y-
€TCsl KpaCHbIN CBETOMUIBTP?

18. /1511 yero npu U3MEPEHUH MUPOMETPOM O0JIee BBICOKMX TEMIIEpPaTyp BBOJIUTCS JOIMOJHU-
TEJLHO CephIii CBETOPUILTP?

19.Mo>KHO M ¢ TIOMOIIBIO MUPOMETPA C UCUE3AIOLICH HUTHIO H3MEPUTH TEMIIEPATYpPy MOBEPX-
HocTH ConHua?

20.Kak, ucnonbs3ys 3akoH cMmeleHus BuHa, onpenenuTs Temieparypy nosepxaoctu Coinnia?

4. Kputepuu onleHMBaHUSA

ITo pe3ynpraTam moaroToBkH padoty BeicTaBisiercs oT 0 1o 10 6amioB corilacHO ypOBHIO ITOATO-
TOBKH cTyzAeHTa. [1o pe3ynpratam cnaum BeictaBisiercs oT 0 1o 10 6anioB coriiacHO ypoBHIO MO~
TOTOBJIGHHOTO OTYETa M 3HAHMHU CTyAeHTa. V3 mosrydeHHBIX 0aioB 3a KKy padoTy paccdu-
TBIBAETCS CPeIHUI O

Oruenka bamel
10
OTJINYHO 9
8
7
XOPOIIO 6
5
4
yIIOBJICTBOPUTEIHHO 3
HEYJIOBJIETBOPUTEIHHO i

W3 nmonyyeHHbIX 0aioB 3a KaXayl pabOTy pacCUMTHIBACTCS CpPeAHHI 0aul, KOTOPBIA ompese-
JISIET OIEHKY 3a 3a4ET.

Onenka «oTsim4HoO (10)» BbICTaBIISIETCS CTYJEHTY, IOKAa3aBLIEMY BCECTOPOHHUE CUCTEMAaTHU3UPO-
BaHHbIE TTTyOOKHE 3HAHUS yueOHOU MporpamMMbl U 3a €€ MmpelielaMy, a TakKe YMEHHE YBEPEHHO
IPUMEHSATh UX Ha MPAKTHKE MPH BBIIOJIHEHUH U c/lade J1abopaTopHOil paboThI.

Ouenka «oTm4HO (9)» BBICTABISETCS CTYJCHTY, MIOKa3aBIIEMY BCECTOPOHHHE CHCTEMATH3UPO-
BaHHbIE NTyOOKHE 3HAHUA Yy4eOHOW POrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IIPU PELIEHUN HECTaHIapPTHBIX 3a]1a4.

Onenka «oTau4HO (8)» BBICTaBIIAETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMATU3UPO-
BaHHbIE NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO IMPUMEHSATh UX Ha IPAKTHKE
IIPY BBIMOJHEHUH U cJjaue J1abopaTopHOi paboThl, OJJHAKO JOIYCTUBIIEMY HEKOTOpPbIE HETOYHO-
CTH IIPU OTBETE.

OrieHka «xopouo (7)» BBICTABISCTCS CTYJCHTY, €CJIM OH MPOJIEMOHCTPUPOBAI TBEP/IOE 3HAHKE U
yBepeHHOE MOHMMaHKHe MaTepuana yueOHOH mporpaMMbl U YMEHHE CBOOOTHO NMPUMEHSATH (HU3H-
YEeCKHe 3aKOHBI Ha IPAKTHUKE MNP BHIMOJIHEHUH U c/ladye J1abopaTopHON paboTHI.

Ouenka «xopomo (6)» BBICTABIISIETCS CTYICHTY, €CIIH OH IPOJEMOHCTPUPOBAN TBEPAOE 3HAHHE
MarepHaia yd4eOHOU MporpaMmbl U yMEHHE NMPUMEHATh (PU3NYECKHE 3aKOHBI HA MPAKTUKE IMPH
BBIMIOJTHEHUH U cAaue JIabopaTOpHOU paboThl.



Orerka «xopomio (5)» BbICTaBISIETCS CTYJCHTY, €CJIA OH MPOIEMOHCTPUPOBAI TBEPAOE 3HAHUE U
MMOHUMaHWE MaTepualia yueOHOM MPorpaMMBbl 1 YMEHHUE TPUMEHSTh (PU3HUECKUE 3aKOHBI Ha MPaK-
TUKE MPH BBHITIOIHEHUH U c/1aue 1a00paTopHOi paboThI, 0JIHAKO JOITYCTHII IPU OTBETE Pl IPYObIX
HETOYHOCTEH.

O11eHKa «y0BJIETBOPUTEILHO (4)» BBICTABIIACTCS CTY/ICHTY, IOKa3aBIIeMy GparMeHTapHbIN Xa-
paKTep 3HaHUH, JOMyCKAaBIIEMY HETOYHOCTH B ()OPMYITMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX MO~
HSTUH, HO IPU ITOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTH BBIMIOJIHATH OCHOBHBIE 33/1aHUS TIPU
BBITIOJIHEHUH U cJjaue J1abopaTopHOi paboThI U BiIaJeHHE OCHOBHBIMU pa3/ieiaMu yueOHO mpo-
rpaMMbl, HeOOXOIUMBIMHU ISl TalbHeHIIero ooyueHusl.

OueHKa «ya0BJIeTBOPHTENBbHO (3)» BBICTABISIETCS CTYICHTY, MOKAa3aBIIEMy CHJIBHO (pparmMeH-
TapHBIA XapakTep 3HAHUH, JOMyCKaBIIEMY TpYyObIe OMNOKHU B (HOPMYTHPOBKE OCHOBHBIX 3aKOHOB
¥ 0a30BBIX MMOHATHIA, HO IPU 3TOM ITPOAEMOHCTPHPOBABIIEMY CITIOCOOHOCTB ITPH 3TOM IPOJEMOH-
CTPUPOBABIIEMY CIIOCOOHOCTH BBIIOJIHATH OCHOBHBIE 33JJaHUS IIPY BBHIIIOJHEHUH U cllade Jlabopa-
TOPHOH paboTHI U BIIaICHHE OCHOBHBIMHU pa3/iellaMH Y4eOHOW MPOrpaMMbl, HEOOXOJUMBIMH IS
JabHENIEero o0y4yeHusl.

Ol1ieHKa «HeY/I0BJIeTBOPUTEIbHO (2)» WK «HEyT0BJeTBOpHUTENLHO (1)» BhicTaBIsIeTCS CTY-
JIEHTY, KOTOPBII HE 3HACT 3HAUYUTENBbHYIO YaCTh OCHOBHOI'O COJEPKaHUS IPOrpaMMBbl, CUCTEMA-
TUYECKHU JOMYCKaeT rpyObie OMMOKH MpH (HOpMyTUPOBAaHUHA OCHOBHBIX (PU3NYECKHUX 3aKOHOB
WIN He CIOCOOEH KOPPEKTHO NMPUMEHATh (PU3MUECKUE 3aKOHBI JJa)Ke JJIsl peIIeHUs IPOCThIX 3a-
Jad.

5. MeToauyeckue MaTepuaJbl, onpeaesiiomue Nnpoueaypbl oleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

3ader B KaXKJI0M CEMECTpE MPOBOIUTHCSA 10 UTOTaM TEKYIIEH ycreBaeMOCTH (pe3yabTaTaM

cla4M JJabopaTOPHBIX paboT)



