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METOAUYECKHUE MATEPUAJIbL, XAPAKTEPU3YIOIIUE 3TAIIBI
POPMUPOBAHUA KOMIIETEHIIUHN

IlepeyeHb yueOHBIX 3aIaHUI HA AYAUTOPHBIX 3AHATUSIX
Bomnpocs! 1/ npoBeieHNsi ONPoca 00y4aArOIUXCS

Tema 1. PusnuecKkue OCHOBbI MEXaHHKHU
Nuaukarop nocruxennsi: OIK-2.2.

JlabopaTopnasi pabora Ne 1 «OnpenesieHne NOrpelIHOCTe MPH H3MePEeHUAX»
1. Kak onpenensercst BeIHYNHA CHCTEMATHIECKON OUTHOKH.
2. Kak ompenensiercst BelM4IHHA CITydaiiHOW OMMOKK MPSAMBIX M3MepeHnid. Ha 4To ykas3bIBaeT BeJIMUYMHA IOBEPH -
TCJIbHOT'O MHTCPBAJIA.
3. BLIpaSI/ITI) )IOBepHTeJ'ILHLIﬁ HUHTEPpBaJl BESJIMYNHEI Z, nonyquHoﬁ P KOCBCHHLIX U3MCPCHUAX, YCPE3 NOBCPUTECIIb-
HbIC UHTCPBAJIbI BEJIMYMH X, ), tLr,u, v, h, MOJYUCHHBIX B IPAMBIX USMCPCHUAX IJIA CIICAYIOINX 3aBUCHMOCTEHi:
a)z=mnr h;0)z=r -3/ —);B)z =x*cos y.

4. Kak nzo0pas3urcs Ha rpauke NOTPEeIIHOCTh BEIUYMHBI, OTI0KEHHOW BJOJIb ocu abc-
Lucc.

JlaGopaTopnas padora Ne 2 «MccieqoBanne KOCOro yaapa 0 HaKJOHHYK ILIOC-
KOCTBb»

1. Yrto Takoe KO3 UIMEHT BOCCTAHOBJICHUSI CKOPOCTH, KAKOBA METOIMKA €T0 OMpeene-
HUS B JaHHOM padore.

2. 3anucaTh 3aKOH JABM)KEHHUS IIApUKa MEXJIy MEpPBbIM M BTOPBIM COYJAPEHHUSIMHU C
HAKJIOHHOM TUIOCKOCTBIO KOOPJAWHATHBIM criocoOoM. Kak ompenenuts paccTosHUe X U Bpems ¢
MEXJ1y 3TUMHU COYyAapEHUsIMU.

3. ChopmynupoBaTh 3aKOH COXPAaHECHHsI TIOJTHOM MeXaHUYeCcKou 3Hepruu. Kak oH mpume-
HsI€TCA B IaHHOM paboTe.

JlabGopaTtopnas padora Ne 3 «Ynpyruii yaap mapoB»

1.B kakux ciyyasix cuctema mapoB Oy1eT3aMKHYTOM.

2.ChopmynupyiiTe 3aKOH COXpaHEHHSI UMITYJIbCA CUCTEMBI.

3.CoxpaHnsieTcst JIn UMITYJIbC CUCTEMBI mapoB nocie ynapa? [louemy?

4.Bun ymapa B mganHou pabote. [IpoaHanmm3upyiite NOMy4YeHHBIH KOADOHUIIHMEHT
BOCCTAHOBJIEHMSI SHEPTUU.

5.Korna nmonHass MexaHuyeckas SHEprusi CUCTEMBbI coxpaHsercs? PaBHbI In KMHETHYE-
CKHE PHEPIMM CUCTEMBI IIApOB JI0 U 1ociIe yaapa?

6.MoeT 11 B HEKOTOPOH CUCTEME HE COXPAHATHCA MEXaHUUYECKAsl SHEPTUsl U OCTABATHCS
MIOCTOSTHHBIM MOMEHT UMITYJIbCA.

7.BeiBeiuTe pacyeTHbIE (GOPMYIIBI CKOPOCTEH IIapOB IMOCIIE yaapa.

Jlaboparopnasi padora Ne 4 «Onpenesienne MOMEHTOB HHEPUMU METOI0M KoJieba-
HUID)

1. KakoB (pusnueckuii CMbICI MOMEHTA UHEPLIMU MaTepUaAIbHON TOYKHU, TBEPJOTO TENa.

2. Kak BBIYMCINTh MOMEHT MHEPLUHU TeJla OTHOCUTEIBHO OCH, IPOXOIAIIEH uepe3 [EHTP
Macc.

3. Chopmymnupyiite Teopemy LlTeiinepa.

4. BeiBeuTe CBSA3b MEX/1y MAaKCUMAJIbHOM yIJIOBOM CKOPOCTBIO CTEPXKHS M aMIUIUTYI0M
€ro KoJie0aHuii.

5. [Nomyuure Gopmyity /Ui pacueTa MOMEHTA HHEPIIMH I1apa, KOJIbIA, CTEP>KHS OTHOCH-
TEJIBHO OCH, MTPOXOJSIIEH Yyepe3 LUEHTpP Macc.

JlaGopaTopnas paGora Ne 5 «OnpenesneHue paanyca KpuBH3HbI BOTHYTOH MOBepX-
HOCTH METO/IOM KATAKOIIErocsi MapUuKa

1. M3 KakuX COCTaBIISAIOIINX CKJIAJbIBAECTCS MOJIHAS YHEPIHs LIapHKa.

2. Korpa coxpaHsieTcst ojHasi MEXaHUYECKasi SHEPTHUs.
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3. Kak HampaBiieHbl CKOPOCTh U YCKOPEHHE IIEHTpa Mace IapuKa.
4. YKaxxuTe NOJI0KEHHUE IapuKa, B KOTOPBIX €ro HeHTp OyJeT UMETh:
a) MaKCHMaJIbHOE YTIIOBOE YCKOpPEHHE; 0) MaKCUMAIBHYIO TUHEHHYIO CKOPOCTH;
B) TaHTE€HUHUAIbHOE YCKOPEHHUE, PaBHOE HYJIIO; I') HOPMAJIbHOE YCKOpPEHHE, paBHOE
Hymo. OOBsICHUTE Ball BHIOOP.
5. Kaxkoit Bug umMeeT TMHAMUYECKOE YpaBHEHHE KOJIeOaHUH IIapuKa.
6. ChopmymnupyiiTe ycioBus, py KOTOPHIX BO3HUKAIOT TAPMOHHYECKUE KOJIEOaHUsI.
7. IToyemy yroj OTKJIOHEHHUS mapuKa (0T IMOJI0KEHUS PAaBHOBECHS) TOJDKEH OBITH Mall.

Tema 2. MouiekyasipHas Gpu3nKa ¥ TEPMOTUHAMUKA
Nupukarop nocrmkenus: OIK-2.2.

Jlaboparopnasi padora Ne 6 «Bia:kHOCTH BO31yXa H METOAbI €€ U3MepPeHH s »
1. B uem 3akirodaercs CyIIHOCTh IMCHUXPOMETPUUYECKOTO METOJIa OMpEIeNICHUs BIAXKHO-

CTH.

2. I';e v Kak yCTaHaBIMBAETCS ICUXPOMETP.

3. KakoBbI npaBuia HaAOMIOACHUS 110 TICUXPOMETPY.

4. B uém 3akirodaeTcss OCHOBHOE OTJINYME aCIUPALMOHHOTO MICUXPOMETpPa OT CTAaHI[MOH-
HOTO.

5. KakoBo ycTpoHCTBO BOJIOCHOTO TUTPOMETpA.

6. AGCOIOTHAs BI@XKHOCTH BO3AyXa paBHa 18,6 r/M°. Onpenenurs yupyrocTs BOIASHOTO
rapa npu temmneparype Bosayxa +25,5 °C.

7. Onpenenutb TOYKY POCHI, €CJIM OTHOCUTEIIbHAS BIaXXHOCTh cocTaBisieT 70 %, a Temme-
parypa +5,6 °C.

8. OnpeIenuTh KOJIMYECTBO BOASHOIO T1apa, cojepkanierocs B 1 M° Bo3ayxa, ecinu aedu-
LUT BIQXXHOCTH paBeH 0,5 mM, a Temneparypa — 2,5 °C.

9. B 1 xr Bo3zayxa comepkutrcs 5 r BoAsHOro mapa mnpu Temmepatype 20 °C u atmocdep-
HoMm masieHuu 1008 rlla. OnpenenuTs OTHOCUTEIBHYIO BIAXHOCTHh BO3AyXa U ACHHUIIAT BIIAXK-

HOCTH.
JlaGopaTopHas paGoTa Ne 7 «OnpenesieHue nokasaresisi aguadarel MetoaoM Kiemana u Jlesopma»

1. Cdopmynupyiite I-e Hauano TepMOJUHAMUKY U 3alUILIKTE €ro 7S H1ealbHOro rasa.

2. Kakoil ra3 MOXKHO CUMTaTh HacalbHbIM. OT KaKuX TEPMOJAMHAMUYECKUX IapaMeTpOB
3aBUCUT BHYTPEHHSIS DHEPTHUS NICAIBHOTO ra3a U 4TO OHA ONUCHIBAET.

3. Kaxkue BenuuuHbI BXOIAT B YPAaBHEHUE COCTOSIHMS UJI€AIBHOTO Ta3a.

4. [aiiTe onpeneneHue TEIUIOEMKOCTH. YeM OHa OTIM4aeTcst OT MOJSIPHOU U OT yAEIBbHOU
TEIIOEMKOCTEMH.

5. lloueMy s pasHBIX IPOLECCOB BEIMYHMHA TEIJIOEMKOCTH OJHOM M TOW ke CHCTEMa
pasiuyHa.

6. Kakue BeIM4MHBI CBA3BIBACT YpaBHEHHE Maiiepa 1 Kak €ro moJIy4uTh.

7. Kakoii nporiecc Ha3pIBaeTcsl ainabaTHYeCKUM, MOJIUTPOITHYECKUM.

8. Jokaxure, 4yTOo M300apUUECKH, N30TEPMUUYECKHI UM H30XOPUYECKHUI IMPOLIECCHl SB-
JIFOTCS YaCTHBIMU CIIy4asiMU ITOJIUTPOIIUYECKOTO.

9. Kak Ha npakTuKe OCyIIeCTBUTh aArnabaTHIECKHil TIPOIECC C Ta30M.

10. BoiBenute ypaBHenue Ilyaccona ans aamabatudeckoro mporecca. Uto Takoe mo-
Kaszareib aguadaThl.

11. WneanbHbli ra3 pacmupsiercs (cxumaercs) aquadaTuyeck (M300apHuyecKku, H30TepMHU -
yecku). YTO mpu 3TOM NPOUCXOAMUT C AABIIEHHEM, O00BEMOM, TEMIIepaTypol W BHYTpPEHHEM
sHepruelt raza. Hapucyiite npumepHsie rpaduku 3TUX mporeccoB Ha auarpammax a) T - p; 6) T
-V;B)p-V.

12. 3anumure BbIpaK€HHE BHYTPEHHEH 3HEPIUHU, TEIIOEMKOCTEN Cp-Cr U TOKa3aTens
annadatel B MOJIEKYJISIPHO- KMHETHUYECKOW TeopuH. Kak OHM 3aBHUCAT OT YMClIa CTENeHell CcBO-
0011 i MOJIEKYJI Ta3a.



13. BraxHOCTh BO3[yXa B KOMHAT€ HauMHAET BO3pacTaTh. UTO MPHU 3TOM MPOUCXOIUT C
€ro MIIOTHOCTHIO U MOKa3aTesneM aanadaThl.

14. Kakue nporeccsl ¢ Bo3ayxoMm B Oaisione b Ha puc.3 - 2 mpoucxoasT npu BHIIOTHEHUU
paboTHI: a) MPU HAKAYMBAHUM BO31yXa; 0) MpU OTKphIBaHWHU KpaHa K; B) mpu ero mociemyromemM
3aKkpbpIBaHuH. [loueMy UMEHHO 3TH MPOLECCHI.

15. B kakoit MOMEHT CJIeTyeT TUIOTHO 3aKpbITh KpaH IMPHU BHIMOJHEHUU padoThl. [louemy
JaBJICHHE BO3IyXa B 3aKPBITOM COCYJ€ HAauWHAeT CHOBA BO3PACTaTh O BEIMYHUHBI p,. B kakoi
MOMEHT M MO Kakoi MpUYMHE 3TOT POCT JaBiieHUs mpekpaiaercs. [louemy mnaBieHue p; He
MO>KET BO3pacTaTh JI0 MEPBOHAYAIBHON BETMUUHEI D .

16. BeiBeniuTe ypaBHEHHs IJis ONpeAENeHUs MMoKa3aress aauadartsl | . JlokaxkuTe 3TOT BbI-
BOJI.
17. Kak uzMepsieT qaBiaecHue BO3Iyxa B Oauione ManomeTp M Ha puc. 3-2.

Ap

18. IToyemy sKcIIEpUMEHTAIBHO ONpeAeIIAeMas BEJIMYMHA [T0OKa3aTeNsl | MEHbLIE TEOPETH-

yeckoil. Kakoit ona omkHa ObITh coracHo Teopuu. OOBSCHUTE TPUYUHBI PACXOMKICHHSL.

JlabopaTtopunas padora Ne 8 «Omnpenenenne ko3(p(PUUUEHTA MOBEPXHOCTHOr0 HAa-
TSZKEeHHUsI BOJbI METO0M OTPBHIBA KOJIbLA)

1. Kak 0OBSICHUTB CTpEMJIEHHE )KUJJKOCTU COKPATUThH CBOIO CBOOOIHYIO IOBEPXHOCTb.

2. Ha yto 3aTpaunBaeTcst paboTa npu YBEJIHMUYECHHH TOBEPXHOCTH JKUIKOCTH.

3. Jlatp aBa ompeneneHus: ko3¢ ¢uUIMEHTa MOBEPXHOCTHOIO HaTsKeHHs. EnuHMLBI ero
U3MEPEHMUSL.

4. BeiBecTu pacueTHyo popMyry KO3PPHUIHEHTa TOBEPXHOCTHOTO HATSHKEHUSL.

5. Kak HampaBieHa cuiia IOBEpXHOCTHOI'O HATSKEHUs B MOMEHT OTPBIBA KOJIBLIA.

6. Kak 1 OT uero 3aBUCAT CHUJIBI MOJIEKYJSPHOTO B3aUMOAEHUCTBUS M KO3(D(UIHUEHT IO-
BEPXHOCTHOI'O HATSHKEHHUS.

7. MoHO 1 onpeAenuTh K03(h(HUIUEHT MOBEPXHOCTHOTO HATSKEHHSI METOAOM OTphIBA
KOJIbLIA, €CJIM KUAKOCTh HE CMAuMBaET KOJIbLIO.

JlaGopaTtopnas padora Ne 9 «onpenenenune Ko3(pPpuiuuenTa BIA3KOCTH KUIKOCTH 10
Merony Ctokcay

1. Hanucats ob1iee BbIpaxkeHUe JUIsl BI3KOM CHIIBI M IPOMIUTIOCTPUPOBATH YEPTEKOM.

2. Jlath ompeneneHue TUHAMUYECKOTo Kodd¢uimenTta Bsa3koctd. KakoBa equHMIia €ro
u3mepenus B CU.

3. Kakue cuibl A€MCTBYIOT Ha IIAPUK, IBUKYILUICS B TJIULEPUHE.

4. Ilouemy pucka 1 1oyKHA HAXOIUTHCS HECKOJIBKO HUXKE IIOBEPXHOCTH KUIKOCTH.

5. BeiBecTH pacueTHyI0 (GOpMYyITy IMHAMHYECKOTO KO3(pPHIIMEeHTa BA3KOCTH L.

6. Kak BA3KOCTB )KMJIKOCTH 3aBUCUT OT TEMIIEPATYPBHI.

JlaGopaTopnas padora Ne 10 «ompeneneHue BSI3KOCTH BO3AyXa, CpelHeil JJIMHBI
¢B0O0OHOIO0 npodera MoJieKkyJ1 u uX 3¢ PeKTUBHOT0 1MAMETPA

1. UTto Takoe BSI3KOCTb ra3za (AKUIKOCTH).

2. Uro Takoe cpelHss JUIMHA CBOOOAHOrO mpobera Mo-
JIEKYJIbl Fa3a U OT YEr0 OHA 3aBUCHT.

3. Haiite onpenenenue 3G(HEKTUBHOTO TUAMETPa MO-
nexyi. [louemy s dexkTuBHBIN AraMeTp Bceraa 00JbIIe HCTUHHOTO.

4. ChopmynupyiiTe TOHATHE MOICIH HJICATBLHOTO
ra3a. 3anumure ypaBHeHue MeneneeBa-Knamneipona.

5. B uem 3akiouarorcs 3akoHsl JlaneToHa u ABoran-
po.

6. Jlaiite ompeznenenne cpeaHed apuMeTHIECKOMH,
CpeIHel KBaJpaTUIHON U HanOoJiee BEPOSTHOW CKOPOCTEH MOJIECKYI.

7. Urto Takoe yucio ABoraapo u uucio Jlommuara.

8. Crenaiite BbIBOA (opMyIT 15t <A> , 0,1



Tema 3. Di1eKTPUYECTBO U MATHETU3M
HNuauxarop noctuxenns: OIK-2.2.

JladopaTopnasi pabora Ne 11 «MocToBoii MeTO] H3MepeHuii»
N3menunrtcs 1 YCIIOBUE PAaBHOBECHUA MOCTA, €CJIN I'aJIbBAHOMECTP U UCTOYHUK TOKa IIOMECHATH MECTaMU.

1. Kak popmynupyrores 3akonsl Kupxroda.

2. BriBenute ycioBue paBHOBECHS! MOCTa, HCTIONB3Ys 3aKOHBI Kupxroda.

3. 3anmmmre GOpMyITy Ul ONIPEAETICHUS] COMPOTUBICHNS yJacTKa IeTH, COIEPKAIIETo Mo-
CJIEIOBATEIIBLHO WITH TTAPAIIIETBEHO COSTMHEHHBIE PE3UCTOPBL.

JladopaTopHas padota Ne 12 «M3yueHue siBJIeHHs JJIeKTPONPOBOIHOCTH U ONpeieeHHe YIeIbHOro conpo-
THBJIEHUS] METAJLIIA»

KakoBbI OCHOBHBIE MOJIOKEHUS KITACCHUECKOMN 3JIEKTPOHHON TE€OPUU METAJLIOB.
3anumute GopMyITy TSl ONPEIEIICHUS TUIOTHOCTH TOKA.

3anummre 3akoH OMa B muddepennuanbaoi hopme.

BriBenure 3axkoH OMa U3 3J€KTPOHHBIX MPEICTABICHUN.

B ueM cymHOCTB 37€KTPOCONIPOTHRIICHHS] METAILIOB.

OT KaKkux MmapaMeTpoB 3aBUCHUT COMPOTUBIICHHE MPOBOAHUKOB.

BriBectn pacueTHsie popmysl (5) u (6).

NNk Wb =

Tema 4. Pu3nka KojJ1ed0aHu U BOJH
Nuaukarop noctuxenns: OIK-2.2.

JlaGopaTtopHas padora Ne 13 «/M3ydyeHHe 3aKOHOB KO0/1e0ATeJbHOI0 JBHKECHHS C
MOMOIIBI0 MATEMATHYECKOT0 MASITHUKA»

l. Yro Takoe xonebanus. CobcTBeHHbIe Kosebanus. CBoOoaHbIE Konebanus. [ap-
MOHHYECKHE KOoeOaHusl.

2. Jlaiite ompeneneHUs aMIDIUTYIbI, (a3bl, MEPUOAa, YaCTOTHI, HUKIUICCKONW da-
CTOTHI KOJIeOaHusI.

3. UTto Ha3bIBaeTCSI MAaTEMATUYECKUM MASITHUKOM.

4. Kakue xonebanus MaTeMaTHu4eCKOro MasiTHUKA CUUTAIOTCS MaJIbIMU.

3. Breienure hopmyny nepuoaa kojaebaHU MAaTEMATUYECKOTO MAasITHHUKA.

6. Kak Mo>xHO onpenenuTs nepuoi KoiaeOaHuii MasTHUKA SKCIIEPUMEHTAIIBHO.

7. 3anumuTe ypaBHEHHE TapMOHHUYECKOTO KojeOaHUs, MOSCHUTE (PU3MUECKH
CMBICJI BCEX BXOJSIINX B HETO BEJIMYUH.

8. [Tomyuute dopMyiy sl pacuera MaKCUMaTbHOW CKOPOCTH KOJEOIOMIEeCs TO4-
KH.

9. [Monmyuure ¢dopmyny s pacyeTa MaKCHMaJIbHOTO YCKOpPEHHs KoJeOiromeics
TOYKH.

10. [Tonmyuure dopmyidy A ONpeAeseHHs BOCCTAHABIMBAIOMIEH CHIBI U €€ Mak-
CUMAaJIbHOE 3HAYECHHUE.

11.  IMomyuure nuddepennmanbHoe ypaBHEHHE TAPMOHUUECKUX KOJIeOaHUH.

12. Crnenaiite BeIBOA (hopmyiibl morpemrHocTH (13).

13.  Tlouemy KonebGaHHsS MaTEMaTUYECKOTO MAasTHHKA WHOT/IA HA3bIBAIOT KBa3My-

HPYTUMH KOJIEOaHUSIMH.

JlabopaTtopnas paGora Ne 14 «Omnpenenenne ycKOpeHMsi CBOOOJHOrO MajeHHs C
NOMOIIBI0 GU3NYECKOT0 MATHUKA»

1. JlaiiTe onpeneneHne MaTeMaTHYECKOro U (PU3MYECKOTO MasTHUKA.

2.BeiBeguTe hopmyiy nepruoaa KojsedaHui (HU3NIECKOTO MasTHUKA.

3. Yro Takoe nmpuBeneHHas anuHa. Kak oHa cBsi3aHa ¢ MOMEHTOM MHEPUUHU (HU3NIECKOTO
MasiTHUKA.

4. Yrto Takoe CONpsyKEHHbIE TOUKH.

5. Chopmymnupyiite Teopemy LllTeiinepa.
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6. lllap u qUCK ¢ OAMHAKOBBIMHU paJiyCaMH U MaccaMy COBEPILIAIOT KOJICOAHUS OTHOCH-
TEJIbHO TOPU30HTAIBHON OCH, MPOXOAIIEH MO KacaTeIbHOM K MOBEPXHOCTH. PaBHBI JIM YaCTOTHI
WX KoJeOaHUM.

JlaGopaTtopnas padora Ne 15 «M3yueHue koJie0aHUIl MPYKMHHOTO MAITHUKA)

1. KakoBel He0OXOAMMBIE YCIOBHS JUIs BO30YXJECHUS TapMOHMUYECKUX KOJIeOaHWN B
MEXaHUYECKON CUCTEME.

2. YeMm ompenensieTcs epuol, aMIUIUTyAa U HavasibHas (aza CBOOOIHBIX MEXaHMUECKUX
TapMOHUYECKHUX KOJIeOaHUH.

3. KakoB ¢u3nueckuii cMbIca KOAQPUIMEHTa YIPYTOCTH MPY>KUHBI.

4. 3anucath TMHaAMUYECKUE YPABHEHHUS U 3aKOHBI IBM)KEHHS TPy3a Ha IIPYKUHE.

5. BeiBectH popmyity nepuosia KojnebaHuil NpyKMHHOTO MasiTHUKA.

JlabGopaTtopnas padora Ne 16 «Onpenesnenue JJIMHBI CBETOBOH BOJIHbI NPH MOMOIIU
AU(PPAKUMOHHOH PeLIeTKH»

1. Urto Ha3pIBaeTcs nudpakimeit cera.

2. Kak mpoucxonut nudpakuus Ha OJHOM HIETH.

3. Kaxk nepepacnpenensieTcsi TOTOK CBETOBBIX BOJIH Ha TU(DPAKIIMOHHON pEIIeTKe.

4. Kak m3mensiercs mudpakiiMoHHass KapTHHA OT MHOTHX IIeJield TI0 CPaBHEHUIO C
mudpakire OT OTHOMN IICIIH.

5. Kakum o0Opa3oM MOXHO ONpPENENUTh JUIMHY CBETOBOW BOJHBI C TOMOIIBIO M-

(hpakIMOHHOM PEIIeTKH.
JlaGopatopHas padora Ne 17 «OnpeneneHne KOHIEHTPALUHM PACTBOPOB NPH NOMOIIM IOJSIPUMeETPa»

l. YeM 0OBsICHACTCS BpallleHUE TIOCKOCTH KoJeOaHUi CBETOBOTO BEKTOPA B OMNTHU-
YEeCKU aKTUBHBIX BEIIECTBAX.

2. [Touemy B HCIIONIB3YEMOM MOJIAPUMETPE HAOII0AaETCsl TPOHHOE TI0JIEe 3PEHHUS.

3. Kakoli crioco6 ypaBHHBaHMsI CBETOBBIX MOJIEH MPUMEHSETCS B TOJISIPUMETPE.

4. OT 4ero 3aBUCHUT yroJl HOBOPOTA INIOCKOCTH KOJIeOaHHMI CBETOBOTO BEKTOPA.

5. [loueMy He ucmoONb3yeTCs B JAHHOM METOJIE YCTAHOBKA HAa OJMHAKOBO SPKYIO

OCBCIICHHOCTb TpOfIHOl" O ITOJIA 3pCHU.

Tema 5. KBantoBasi 1 aToMHas (U3HKA
Nupukarop nocrukenus: OIK-2.2.

JlaGopaTropnas padora Ne 18 «M3MepeHue BLICOKHX TeMIIepaTyp € MOMOUIbI0 ONTH-
YeCKOro mupoMeTpa»

1. Yto Ha3bIBaeTCS CHEKTPATBLHOU M3ITydaTeIbHON CIIOCOOHOCTBIO TeNa.

2. Yro Ha3bIBAETCS DHEPrETUUECKON CBETUMOCTBIO TEIA.

3. Kakoi1 3aKOH H3JIy4eHUs SABIISETCA CAaMbIM YHUBEPCAIBHBIM.

4. AGCONIOTHO YepHOE TeJIO0 M cepoe TelIo MMEIOT OJMHAKOBYIO Temmepatypy. Kakoe u3
HUX HU3JTydaeT OoJIblIle.

5. Kakoli 3aKOH TEII0BOr0 U3JIy4Y€HUs UCIIOJIB3YETCS B IPKOCTHOM ITHPOMETPE.

6. Uto Takoe ApKOCTHasi TeMIeparypa.

7. Kakoii 3ak0H mpoBepsieTcss BO BTOPOM YacTu paboTHI.

JlaboparopHasi paGora Ne 19 «CHsATHE XapaKTepPUCTHK M OIpeesieHHe apaMeTpoB
(¢orodziemenrtar»

1.Kaxue Buabl poroaddexra cymectByroT. Kakoii Bun ¢poroaddexra Bbl HcCae10BATH.

2.Kak ¢otonHas Teopus cBeta 00BsCHIET POTOIPPEKT.

3.3anummTe 3aKoH BHemHero Gotorddexra.

4.Yro takoe "kpacHas rpanuna" ¢poroaddexra.

5.0T1 4ero 3aBUCHUT BETMYMHA TOKA HACBIIIEHUS MTpH poTodpdexTe.

6.Kakas xapakrepuctuka porodddexra 3aBUCUT OT YaCTOTHI MaJJAIOIIETO CBETA.

JlabGopaTtopunas padora Ne 20 «3yyeHue cnieKTpa BOAOPOAA U ONpe/iesieHre MoCTo-
stHHOW Pundepra»



UYro Takoe CIEKTp U3IIy4CHHUS.
Yro Takoe creKTpalibHas JTMHMS, CEPHS.

N —

3. Kaxkue cymiecTByloT cepuu B CIIEKTPE BOJO-
pona.

2. Kak o0bsicusier Teopust bopa nnHeiuaThIil CriekTp aTOMOB.

3. Kax 3aBucut pagmyc bopoBckoit opOUTHI OT ITABHOTO KBAHTOBOTO YHcia n. Yemy
OH paBEH IMPHU N —©,

4. [Touemy B criekTpe BOJIOPOHOM JIAMITBI COCTOMT M3 OOJIBIIIOTO YKCIIA JIMHHM, a HE
TOJIbKO U3 JTUHUI aTOMapHOTO BOAOPO/A.

5. J1y1s1 4ero UCToab3yeTcsl B JaHHOW paboTe pTyTHAs Jiamria.

Kpurepun onenkn:

1 6as11 BBICTABIsAETCS CTYACHTY, €CJIM OH MCUEPIBIBAIOLIE, JOTHYECKH U apIryMEHTUPOBAHO M3-
JaraeT Marepuain 1o Teme JadopaTopHOil paboThl; 00OCHOBBIBAET COOCTBEHHYIO TOUKY 3PEHUS
NP aHAJIU3€ HKCIEPUMEHTAIBHBIX JaHHBIX, CBOOOJHO OTBEYAeT HAa IOCTAaBJIEHHBIE JOIOIHU-
TEJIbHBIE BOTIPOCHI, JeTaeT 000CHOBAHHBIE BBIBOIHI ;

0,5 6an1a BeICTaBIIAETCS CTYJEHTY, €CIM OH JAEMOHCTPHUPYET JIOTMYHOCTh U J10Ka3aTeIbHOCTb
M3JI0KEHUsI MaTepHaja 1o teme J1abopaTopHO paboThl, HO JOMYCKAaeT OTJeNbHbIE HETOUHOCTH
IIPU KCIIOJIb30BAaHUM KJIFOUEBBIX MOHATHUMN; B OTBETAX Ha JOINOJHUTEIbHBIE BOIPOCHI MUMEOTCS
HE3HAUUTENbHbIE OIINOKY;

0 GaJju1a BBICTABISIETCS CTYACHTY, €CIIM OH HE PACKPBLI MaTrepuai Mo TeMe JabopaTOpHOH pa-
OOTBHI.

3aganus 1719 TeKyILero KOHTPOJIs

Bonpoch! 1j151 KOHTPOJILHBIX PadoT

Tema 1. ®uznueckne 0CHOBBI MEXaHUKH
HNuaukarop noctuxennsi: OIK-2.2.

. Onpenenenue myTH NpU MPOU3BOJIEHOM JIBUYKEHUN MATEPUAIBHOM TOYKH.
. ChopmynupyiiTe CBOWCTBO aITUTUBHOCTH UMITYJIbCa.

. ChopmynupyiiTe NpUHIMIT CYTIEPIO3ULMU CHUIL.

. B uém cocTout pasnuuue Mexy NOHATHSIMU SHEPTUU U paOdOTHI.

. Uem 00ycCI10BJIEHO N3MEHEHHE OTEHIIUATBHOM SHEPTHH.

. Uem 00yCIIOBIIEHO N3MEHEHHE KHHETHYECKOW YHEPTUH.

. Kitaccuueckast MexaHuKa ¥ TpaHMLIbI €€ IPUMEHUMOCTH.

. OCHOBHBIE 3aKOHOMEPHOCTHU JIBUKEHHSI TOUKH 110 OKPY>KHOCTH.

. IloHsiTHE COCTOSHUSA B KIIACCUUECKON MEXAHUKE.

. IlepBblii 3ak0H Hpr0TOHA M MOHATHE MHEPLUAIBLHON CUCTEMBI OTCYETA.

. Bropoii 3akoH HproTOHA Kak ypaBHEHHE JBHKCHMUSL.

. Cuna xak pou3BOHAs UMITyJIbCa.

. Tperuit 3akoH HpI0TOHA 1 3aKOH COXpaHEHMS UMITYJIbCa.

. Hemnepuunanbuble cuctemsl orcueTa. CHUIIbl HHEPLIHH.

. 3aKOH COXpaHEHUs UMITyJIbca KaK (GyHJaMEHTaIbHbIN 3aKOH PUPO/IbI.

. PeakTuBHOE IBMXKEHUE.

. Teopema o aBm>xeHHHU LeHTpa nHepuuu. Cucrema LeHTpa UHEPLH.

. MomeHT umnyibca. 3aKOH COXpaHEHUS] MOMEHTA UMITyJIbCa.

. MOMEeHT cunbl. YpaBHEHUE MOMEHTOB.

. CBs13p MEX/ly KHHETUUECKUMHU SHEPTUSAMU B Pa3JIMYHBIX CUCTEMAX OTCUETA.
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21.3akoH coxpaHeHUs1 PHepruu B MexaHuke. OOmepu3ndyeckuid 3aKOH COXPaHEHHS
SHEPIHH.

22. YpaBHEHUs ABW)KEHUS U PaBHOBECHUS TBEPIOTO TENA.

23. DHeprusi IBHXKYILErocs Tena.

24. MOMEHT MHEpLMH Tela OTHOCUTEIBHO OCH. BpamareabHblii MOMEHT.

25. O01me cBOMCTBA KUIKOCTEN 1 T'a30B.

26. YpaBHEHUs1 paBHOBECHUSI U JIBUIKEHUSI KUJIKOCTH.

27. UneannHast U BI3Kasl )KUIKOCTD.

28. 'mapocTaTrka HECKUMAEMOM KUIAKOCTH.

29. Kunematnueckoe onucaHue IBUKEHUS KUIKOCTH.

30. Teuenwue xunkoctu no Tpyode. dopmyna [lyaseiins.

31. 3akons! moaobus. Popmyna Crokca.

32. Ynpyrue HanpsiokeHus. 3akoH ['yka. PacTskeHue u cxxatue cTepiHE.

Tema 2. MoJekyasipaas pu3nKa 1 TepMOIUHAMHKA
Nupukarop nocrukenusi: OIK-2.2.

1. OcoOenHoctu rpaduka QyHKIUN pacmpeesieHns BEIUYUHBI CKOPOCTU MOJIEKYII
UJEabHOTO rasa.

2. JlaByieHue Ta3a ¢ TOUYKU 3pEHUs] MOJIEKYISIPHO-KHHETUYECKON TeOpHH.

3. Krnaccudukaius u ycTpoHCTBO TEIIOBBIX MAIITHH.

4. OObpaTtumbie U HEOOPATUMBIE TEIUIOBBIE MPOLIECCHI.

5. OCHOBHBIE THITHI TETTIOOOMEHHBIX aIlapaToB.

6. TemnoBoe aBMxeHne. MakpOCKOMUYECKHE TapaMeTphl.

7. YpaBHEHUE COCTOSIHUS. BHYTpEHHsIS SJHEPTrusl.

8. VHTeHCUBHBIE U SKCTEHCUBHBIE MapaMeTphl. Y PaBHEHUE COCTOSHUS HJEATbHOTO
rasa.

9. OcHOBHbBIE 3aKOHBI UECATHFHOTO ra3a.

10.  [laBneHue raza ¢ TOYKH 3PEHHUS] MOJICKYJISIPHO-KMHETUYECKOW Teopuu. Moute-
KYJISIPHO-KUHETUYECKUN CMBICI TEMIIEPaTyphl.

1. TernnoeMKoCTh MHOIOATOMHBIX T'a30B.

12. [TepBoe Havano TEPMOJIUHAMUKH.

13. DHTponus.

14.  Bropoe Hauano TEPMOAMHAMUKH, TEPMOAMHAMUYECKUE TMOTEHIHAIBI U YCIOBHS
paBHOBECHS.

15.  Tlonsarue o pusudeckoit kuaeruke. Auddysus u termnonpoBoaHocTs. Koaddpuim-

enT nquddysun. Kospoumment reronpoBognoctu. TemnepaTyponpoBoHOCT. Bpems BbIpaB-
HuBaHuA. Jn¢¢ys3us B razax u TBepAbIX Tenax. Bsaskocts. luHamMuueckuil 1 KHHEMAaTHYECKUN
KO3(PPHIIMEHT BSI3KOCTH ra30B M KHUIKOCTEH.

16. ®a3sl u (Qas3oBble mpeBpalieHus. YcioBue paBHOBecus (a3. Da3oBble
nuarpammbsl. YpaBHeHue Knaneilpona — Kiaysumyca. Kputuueckas Touka. MertacTaOuibHbIE
cocrostHusl. TpoliHas Touka.

17. VYpaBHenue Ban-nep-Baanbca. @a30Bbie Iepexobl BTOPOro poja.

Tema 3. DiieKTpHUecTBO H MATHETH3M
Nuaukarop noctuxennsi: OIK-2.2.

1. DNEeKTPUUECKUI 3apsi M HANPSHKEHHOCTh JJIEKTPUYECKOTO MoJisl. JIMCKPETHOCTD
3apsna.

2. 3axoH Kynona. [Ipunuun cynepno3unuy.

3. Pabota snexrpocraTiyeckoro moius. LIupkynsims 3MeKTpOCTaTHUECKOTO TIOJIS.

4. [Torennman. CBsi3p MOTEHIIMAIA C HATIPSHKEHHOCTBIO AIEKTPOCTATHYECKOTO TIOJISL.
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5. IIpOBOIHHUK B JIEKTPOCTATUYECKOM IoJie. M 1eanbHblil MPOBOAHUK.

6. EMKOCTh KOHJIEHCATOPOB Pa3IMYHON T€OMETPUIECKON KOH(PUTYpAITUH.

7. VYcnosue cymectBoBaHus Toka. 3akoHsl OMa u Jlxoyns — Jlenna. CtoponHue
cunbl. DJIC ranpBaHWYEeCcKOro sjnemMeHTa. 3akoH Oma s ydacTKa IENH C rajlbBaHUYECKUM
anemenToM. [TpaBuna Kupxrodga.

8. Cuna Jlopenua u cuiia Amniepa. Bektop MarHuTHOM MHAYKIIWH.
9. MarsuTtHO€ 110JI€ IPOCTEHIINX CUCTEM.
10. Butok ¢ Tokom B MarHuTHOM moJje. [loTeHnmanbHas 3Heprus BUTKa ¢ TOKOM BO

BHEIIHEM MAarHUTHOM Itoie. PaMka ¢ TOKOM B OIHOPOJHOM MAarHuTHOM IIOJIC. MomeHT CHIJI, ,Z[ef/'l-
CTBYIOIIMH Ha PaAMKYy.

11.  SIBnenue snexTpomarHutHo MHAYKIMU. [IpaBuno JleHna.
12. Toxk cmemenusi. CucteMa ypaBHeHuid MakcBeria.

13. Toxku dyko.

14. I'enepaTop nepemenHoro Toka. Llenu nepeMeHHOro ToKa.

Tema 4. ®dusuka xoedanHuii U BOJIH
Nupukarop nocrukenusi: OIK-2.2.

1. AMIUIMTYA, KpyroBasi 4acToTa, (ha3a rapMOHMYECKHUX KOJIeOaHHiA.

2. CroxeHne CKalsipHbIX U BEKTOPHBIX KOJCOaHUiA.

3. MasTtHuUK, Tpy3 Ha IPYXKUHE, KOIeOaTeIbHbIN KOHTYP.

4. CBoOonbIe 3aTyxaromnue konebanus. KoaduiumenT 3aryxanus, torapudpmudec-
KW IEKPEMEHT, JOOPOTHOCTb.

3. ®da30Bas MIOCKOCTh OCHMWILISATOPA. DHEPreTUYECKUE COOTHOIICHUS JJIsi OCLIMILIIS -

topa. [IoHaTHE O CBA3aHHBIX OCHMILIATOPAX. [[eficTBUE MepHoANYECKUX TOJYKOB Ha TapMOHHUYE-
CKHU OCUUJUISATOP.

6. Pe3onanc. Pe3oHaHCHBIE KpUBBIE.

7. OcummiaTop Kak CeKTpaibHbIi mpubop. MoaynupoBanusie konaebanus. CriekTp
aMIUTUTY IHO-MOYJIUPOBAHHOTO KOJIeOaHusl.

8. BrinykaeHHble Koiae0aHus OCIILIATOpa N0 AEHCTBUEM CUHYCOMIaIbHON CHUJIBL.
Amruintyzaa u (asa npH BbIHYKJIEHHBIX KOJICOaHUSIX.

9. By KIeHHBIE KOJICOAHHS B SJICKTPUUECKUX IICTISX.

10. Bounnbl. [1mockas ctanimoHapHasi BOJIHa.

1. [Timockas cuHycouanpHas BOJIHA.

12. beryiue u crosgune BOJIHBI.

13.  ®da3oBas cKOpPOCTb, AJIMHA BOJIHBI, BOJIHOBOE YHCJIO.

14. [Tonsipuzarnus.

15. WuTepdepeHiys CHHYCOUIATbHBIX BOJH.

16. Pacnpoctpanenue BoJiH B cpeliax ¢ JUCIIEPCUEH.

17. NuTepdepenims MOHOXPOMATUISCKUX BOJTH.

18. OyHKIMS KOTEPEHTHOCTH.

19.  HutepdepeHuus BOIH.

20. [Tpunun [oiirenca — ®@penens. [Ipubamxenune dpenens. [Ipudmmkenne Ppa-
yHTOdEepa.

21. [Ipocteie 3amaun audpakiuu: qudpakius Ha OJHOM M HA MHOTHUX Iensx. Jlu-
(bpakurOHHAs pPEeUIeTKA.

22. Judpakuust Ha KPYTJIOM OTBEPCTHH.

23.  Nudpakus OpayHrodepa u CHEKTPATbHOE Pa3IoKeHHUE.
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Tema 5. KpautoBasi u atomuasi puzuka
Nuaukarop nocruxennsi: OIK-2.2.

l. ®dotoanekTpuueckuii  3ppeKkT, cTabwiIbHOCTh W pa3mepbl atoma. CrpoeHue
aTOMHOTO si/Ipa.

2. [Tocrynate! bopa.

3. JluneityaTpeie cneKTpbl aTOMOB. [IpuUHIMI COOTBETCTBUSA. DHEPrUsi U HMITYJIHC
CBETOBBIX KBAaHTOB.

4. DneMeHTapHasi KBaHTOBasi TEOPUs U3JTydeHus. TelIoBoe paBHOBECUE U3ITYYCHMUS.

5. I'unoresa ae bpoitna. Audpakuus 3nexkTpoHoB. Audpakius HEUTPOHOB.

6. BosiHOBBIE CBOWCTBA MHKpPOUYACTHIl U COOTHOIICHUSI HeolpeaeneHHocTei. Habo-
PBI OTHOBPEMEHHO U3MEPUMBIX BEITUYHH.

7. SAnepHble peakuuu. MexaHU3MBI SIICPHBIX peakluil. PaguoakTUBHbIE MIpeBpalie-
HUSl aTOMHBIX S7ep.

8. Peakuus ssnepHoro nenenus. Llennas peakuus nenenus. SAnepHsiit peakrop. 1Ipo-
6JieMa UCTOYHUKOB 3Hepruu. TepMosiiepHble peaKInu.

9. VYipaBisieMbIi TEPMOSIEPHBIA CHUHTES.

10. ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIECTBA.

11.  AtomHoe sapo. KBapku. DnemMeHTapHbIE 4acTHUIIBl, JIENITOHBI, apOoHbl. B3anmo-
MIPEBPALICHHS] YACTHII.

12.  CunbHOe, >IEKTPOMAarHUTHOE, claboe W TPaBUTAIMOHHOE B3aHUMOACHUCTBUSL.
Hepapxus B3aumMo1eCTBHIA.

13. O enMHBIX TEOPUSAX MAaTEPUU U TOJIS.

14. dusznyeckas KapThHa MUpPa Kak Gpuiiocodcekas KaTeropus.

Kpurepun ouenku:

2 0as1a - BBICTABIIAETCS CTYJEHTY, €CJIM MCUEPIIBIBAIOLIE, ITOCJIE0BATEIbHO, YETKO U JIOTHYE-
CKHM CTPOMHO H3JIaraeT MaTepuall, yMeeT TECHO YBS3bIBaTh TEOPHUIO C NMPAKTUKOH, MPABUIBHO
00OCHOBBIBACT MPUHATOE PELICHUE, BIaeeT pa3HOCTOPOHHUMH HAaBBIKAMU U MIPUEMaMHM BBIOI -
HEHU NPAKTHYECKUX 3a7a4;

1,5 0ann0B - BeICTABIAETCS CTYJAEHTY, €CIM OH IO CYLIECTBY M3JlaracT mMaTepuall, IpaBUIbHO
MIPUMEHSET TEOPETUUECKUE TOJI0KEHHS ITPU PELICHUH NMPAKTUYECKUX BOIIPOCOB M 3aJ1a4, BJIaJie-
€T He0OXOIMMBIMU HaBBIKAMU M IIPUEMAMH UX BBITIOJTHEHUS;

1 0aJuI - BEICTABIISIETCS CTYJICHTY, €CJIM OH UMEET 3HAHUS TOJIBKO OCHOBHOI'O MaTepuala, HO He
YCBOWJI €r0 JeTayeld, JOMyCKaeT HETOYHOCTH, HEJOCTaTOUHO NMpaBWIbHbIE (HOPMYIHUPOBKH, Ha-
PYLIECHHS JIOTHYECKON MOCIIEN0BATEIBHOCTH B U3JI0KEHUH IPOrPaMMHOI0 MaTepurara.

0 Oanna - BBICTABIAETCS CTYIEHTY, KOTOPBIM HE 3HAET 3HAYMTEIBHOM YacTH IPOrPaMMHOIO
MaTepuaia, JOMyCKaeT CyIIeCTBEHHbIE OIMOKH, HEYBEPEHHO, ¢ OOJBIIUMU 3aTPyTHEHUSIMU OT-
BEUYaEeT Ha IIPAKTUKOOPUEHTUPOBAHHBIE BOIIPOCHI.

3agaHus AJ19 TBOPYECKOr0 peiiTHHIa

Tembl 10KJI2/10B

Tema 1. ®usnueckne 0CHOBBI MEXAHUKH
Nupukarop nocrukenusi: OIK-2.2.

1. MeToap! hr3MUecKOro UCCIEA0BAHUS: OBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPUSI.
2. BaxkHeiue 3Tansl UCTOPUU (PU3UKU.

3. Posib (pM3MKM B pa3BUTUU TEXHUKH U BIUSHUE TEXHUKU HA pa3BUTHE (PU3UKU.
4. PazmepHocTh (puzndeckux BenuuuH. OcHoBHbIle equHULBl CH.
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5. [Ipeamet mexannku. Knaccuyeckast MexaHuka.

6. Poib poccuiickux y4eHBIX B CTAHOBJICHUH (U3HKH.

7. Poccuiickue yueHsle — aypeatsl HobeneBckoit mpemun mo (uzuke.

8. Ponp MaTeMaTHKKU B ONMCAHUU SBJICHUN IPUPOJIBI.

9. MaremaTtuueckuii annapaT QpU3HUKH.

10. PazButue ¢puznveckoit Hayku B Poccum Ha COBpeMEHHOM dTarie.

11. HayuHsle ¢u3nueckue Kol B coBpeMeHHoi Poccun.

12. 3nauenue 3akoHOB 1. Hpl0TOHA B CTAHOBJICHUH KJIACCUYECKON (UK.

Tema 2. MouiekyasipHast pu3MKa U TEPMOAMHAMHUKA
Nupukarop nocrukenusi: OIK-2.2.

JluHaMUUYeCKue U CTAaTUCTUUYECKUE 3aKOHOMEPHOCTH B (PU3HKE.

CraTucTuueckuil 1 TEpMOAUHAMUYECKUN METOBI.

JlaBiieHHE Ta3a ¢ TOUYKH 3PEHUS MOJIEKYJISIPHO-KUHETHYECKOM TEOPHH.
MounekyJIApHO-KUHETUYECKUM CMBICII TEMIIEPATYPBL.

IlepBoe u BTOpOE HA4YaJIO0 TEPMOJANHAMUKH.

Teruossle Mamunbl. [ukn Kapao. Makcumansssiii KIIL TeninoBoil MalvHsbL.
IToBblieHue 3(h(peKTUBHOCTH pabOThI IBUTAaTENIe BHYTPEHHETO CrOPaHHUs.
[ToBbrenue 3¢(heKTUBHOCTH pabOTHI IU3EIbHBIX ABUTATEIICH.

IIpoeKThbl BEeYHBIX IBHraTesed U J0KA3aTelIbCTBA HEBO3MOKHOCTH MX CYILIECTBO-

XN B W=

BaHUS.

10.  Pacmpenenenue MakcBeina. Pacnipenenenne gacTuil mo abCOMOTHBIM 3HAYCHHSM
ckopocth. CpenHsis KMHETHYeCKass dHeprus dacTull. CKOPOCTH TEIUIOBOTO JBHKEHUS YaCTHIL.
Pacnpenenenue bonsimana. Pacripenenenue ['nb6ca.

1. DIJIEKTPUYECKUN TOK B BAKyyMe.

12. TepMoaIeKTpOHHAS SIMUCCHSL.

13. DOnekTpuyeckuil TOk B raze. [Ipormecchl MOHW3AMK W PEKOMOWHAIIUU. JIEK-
TPOIPOBOJHOCTH CTA00MOHU3UPOBAHHBIX TAa30B.

14. [Tonsitue o mmazme. Ilnasmennas dacrota. [{ebaeBckas nimuHa. DIEKTPOIPOBOI-

HOCTbB IIJIa3MHEI.

Tema 3. DiiekTpuyecTBO U MarHeTH3M
Nuaukarop noctuxenns: OIK-2.2.

[IpeameT kiaccu4eckoil 3JeKTPOAMHAMUKH.

DHeprusi B3auMOJEHCTBUS AJIEKTPUUECKUX 3apsiIOB.

3akonsl Oma u Jxoyns — Jlenua.

Cuina Jlopenua u cuiia Amrepa.

Cucrema ypaBHeHU MakcBeina B 3J1€KTPOJMHAMHUKE.

DnekTpocTtaTudeckas Teopema ["aycca.

DHeprusi B3auMOJICUCTBHS JICKTPUUECKUX 3apsiIoB. DHEPTUsi CUCTEMBI 3apsi-
YKEHHBIX IPOBOJHUKOB. DHEprus KoHJeHcaropa. [IIOTHOCTE 3HEpruM 3JIEeKTPOCTaTUYECKOTO
TOJISL.

NV hE LD —

8. JIBrKeHue 3apsyKEHHON YacTHLBI B 3JIEKTPUYECKOM U MArHUTHOM MOJISIX.

9. 3axoH buo — Casapa. [IpuHnun cynepno3uuuu.

10. MaruutHas sHeprust Toka. [[IOTHOCTh MAarHUTHON SHEPTUU. DHEPTHUS U CUITBI.

1. ®dapaseeBckass U MAaKCBEJUIOBCKas TPAKTOBKA SIBJIICHUS AJIEKTPOMArHUTHOU
WHAYKIINU.

Tema 4. ®dusuka xoedanHuii U BOJIH
Nupukarop nocrmkennsi: OIK-2.2.
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1. [TonsTue o konedaTenbHBIX Mporeccax. EquHbI moaxoa K KoeOaHusIM pa3ind-
HOW (pU3MYeCKON IPUPOIBL.

2. KommekcHas hopma npenacraBiaeHus kojaebanuii. BeKTopHbie 1uarpamMmsl.

3. [Iponecc ycranoBneHus Konebanuil. Bpemsi ycraHOBIEHHS U €T0 CBS3b C 100pOT-
HOCTBIO.

4. @u3nyecKre CUCTEMBI, COEpKAIINE HEIIMHEUHOCTD.

5. Cdepuueckrie ¥ MUIMHIPUIECKUE BOTHBI.

6. Dddext Jonmuepa u ero npuMeHEeHNE B TEXHUKE U MEIULIUHE.

7. [IpononbHbIE BOJIHBI B TBEPAOM Tene. BekTop YmoBga.

8. VYnpyrue BoIHBI B Ta3ax U )KUIKOCTSIX. Y JapHBIE BOJIHBI.

9. Hudpakuus Opaynrodepa u criekTpaabHOE pa3IoKEHHUE.

10.  Ilpunnun Iroiirenca — @penens. [lpubmmxenne @Ppenens. WuTterpan u au-
bpakuust Openernsi.

11.  Ilpumenenue uHtepdepeHunu B TexHuke. MuTepdepomeTpsl.

12. [Tpuntun romorpadun. Pacnpoctpanenne cBeTa B BEIIECTBE.

13. ONEeMEHTHl KPUCTAUIOONTUKH. DJIEKTPOONTUYECKNE U MATHUTOONTUUECKUE SIB-

JICHUSL.

Tema 5. KpautoBasi u atoMHas pu3uka
Nupukarop nocrukenusi: OIK-2.2.

l. [IporuBopeuns knaccuueckor pusuku. [IpodreMbr n3TydeHus
YEpHOTO Tea.

2. OtkpsiTe noctostHHOM [1nanka. KBanToBas Mmexanuka. Pensaru-
BHUCTCKasl MEXaHMKa.

3. DNeMEHThI CeUaIbHONW TEOPUH OTHOCUTEIIBHOCTH.

4. AToMHas pU3MKa M YHEPreTHKA.

5. dorordpdext. Ipdext Komnrona.

6. Oo6ocHoBaHue ujei KBaHTOBaHMS: OoNbITE Dpanka u ['epia,
onbiThl llITepHa u ['epnaxa.

7. OOBsicHeHHE TYHHETBHOTO 3PPeKTa U YCTOWIMBOCTH aTOMa.

8. VYpasuenue llpeaunrepa u ero npuMeHeHUE.

9. 3amaHue COCTOSHUS MUKPOYACTHIL; BOJIHOBAsI (DYHKIIHS; €€ CTaTH-
CTHUYECKUN CMBICII.

10. OcCHOBHBIE TIOJIOKEHUS 00IEH TEOPUU OTHOCUTEIHHOCTH.

1. CtpyKTypa 2JE€KTPOHHBIX YPOBHEN B aTOMax.

12. [Tpunun paboThl KBAHTOBOTO TeHeparopa. TBepaoTeabHbIE U Ta-
30paspsiiHble na3zepsl. Paanocnexktpockonus. [lepsriit mazep. [lepBrie nazepsl.

13. CraTucTHUYECKOE ONHUCAHUE KBAHTOBOM CHUCTEMBI, Pa3Inuue MEKIY
KBaHTOBOMEXaHUYECKOW U CTATUCTUYECKOU BEPOSITHOCTSIMH.

14. Teopema HepHcra u ee cneacTBus.

15. Crpoenne kpuctauioB. MccienoBaHue KpUCTAUIMYECKUX CTPYK-
Typ METOJIaMH PEHTTEHO-, JJIEKTPOHO-, HEUTPOHOTpa(HH.

16. Toueunsle nedekTbl B KpHUCTalslaX: BaKaHCUH, MPUMECH BHeEIpe-

HUS, IpUMecH 3amenieHusi. KpaeBble M BUHTOBBIC TUCIOKAIMU. J[MCIIOKAUS M TUIACTUYHOCTb.
AKXycTHYECKHE U ONITHYECKHE KOJIeOaHNsT KPUCTATUTMUECKON PEIIETKH.

17. DOKCIEPUMEHTAJIBHOE HCCIIEOBAHUE KOJEOATENPHOIO CHEKTpa:
HOTJIONIeHNE MH(PAKPACHOTO M3ITyYeHHs B MOHHBIX KPHCTAJUIaX, KOMOMHAIIMOHHOE PaccesHue,
HEYIPyroe paccessHue HEHTPOHOB.

18. TeruioeMKoOCTh KPHUCTAIIOB MPHU HU3KUX M BBICOKUX TEMIIEpaTy-
pax. Pemerounasi TermionpoBOIHOCTb.
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19. DneKTponpoBOAHOCTh MeTaIIOB. Hocutenu Toka B MeTauiax, Tou-
HOCTh KJIACCHUYECKOW SJIEKTPOHHOU TEOpPUHU. DIEKTPOHHBIN depmMu — ra3 B MeTaiuie. Hocurenn
TOKa KaK KBa3M4YaCTHULIbI, DJIEKTPOHHAS TETNIOEMKOCTb.

20. O enuHBIX TEOPUSX MATEPUU U MOJIA.

21. dusnueckas KapTHHA MUpa Kak (puinocodckas KaTeropusi.

Kpurepun onenkn:

2 Gaj1a - BBICTABIIICTCS CTY/ICHTY, €CIIM COJACPIKAHME JOKJIa/a COOTBETCTBYET 3asBIICHHOW B Ha-
3BaHHM TEMATHKE; JOKIaa OGOPMIICH B COOTBETCTBUU C OOIIMMHU TPEOOBAHUSIMU HATMCAHHS U
MOJTOTOBJICHA €r0 TPE3CHTAIMs; MOKJIA] MMEeT YETKYI0 KOMIIO3HMIIMIO U CTPYKTYpy; B TEKCTE
JIOKJIaJia OTCYTCTBYIOT JIOTUYECKUE HAPYIICHHsSI B MPEACTABICHUHN MaTepuaia; KOPPeKTHO oPopM-
JICHBI U B TIOJTHOM 00BEME TIPEICTABICHBI CITUCOK UCTIOIB30BAHHON JIMTEPATYPhI U CCHUTKHA HA HC-
MOJI30BAHHYIO JINTEPATYPY B TEKCTE OKJIA1a; JOKIIA]] MPEACTABIISIET COOOM CaMOCTOSTEIBHOE UC-
ClIeIOBaHKE, TPECTABICH KAYeCTBEHHBIN aHAIM3 HAWJACHHOTO MaTepualia, OTCYTCTBYIOT (DakThI
I1aruaTa;

1,5 0anJ10B - BBICTABISAETCS CTYACHTY, €CJIM COACPKAHUE JOKJIaJa COOTBETCTBYET 3asIBJICHHOW B
HA3BaHUU TEMATHKE; JOKIaJ OPOPMIICH B COOTBETCTBHH C OOIIMMH TPeOOBAaHUSMU HAIMMCAHUS
pedepara, HO €CTh NOTPEIIHOCTU MPU 0GOPMIICHUH MPE3CHTALUMH; TOKIa]l UMEET YETKYI0 KOMIIO-
3UIUI0 U CTPYKTYPY; B TEKCTE JOKJIAAa OTCYTCTBYIOT JIOTUYECKHE HAPYIICHUS B MPEICTABICHUN
MaTepuaia; B MOJHOM OO0BbEME MpPEICTaBJICHbI CIHMCOK MCIIOJIb30BAHHON JUTEpaTyphl, HO €CTh
omuOKu B 0(OpMIICHHH; KOPPEKTHO O(OPMIICHBI U B MOJIHOM 00BEME MPEICTABIICHBI CCHUTKHA Ha
MCIIOJIb30BAaHHYIO JIMTEPATypy B TEKCTE JOKJIAAa; AOKIAJ MPEACTaBIsSeT cOO0N caMOCTOATEIbHOE
WCCJICIOBAHME, MIPE/ICTABICH KAYeCTBEHHBIN aHATN3 HAalJICHHOTO MaTeprania, OTCYTCTBYIOT (DaKThI
riaruaTa;

1 6anu - BBICTaBISCTCS CTYNEHTY, €CIH COJEp)KAaHUE JOKIaJa COOTBETCTBYET 3asBJICHHON B Ha-
3BaHMM TEMATHKeE; B LI€JIOM JOKJIa] OpOPMIIEH B COOTBETCTBUU C OOIIMMH TPEOOBAaHUSMU HamMca-
HUS JIOKJIaJa, HO €CTh MOTPEIIHOCTH B TEXHUYECKOM O(QOPMIICHHHU; B LIEJIOM JOKJIA] UMEET UY€T-
KYIO KOMITO3UIIMIO U CTPYKTYPY, HO B TEKCTE JJOKJIAJ] €CTh JIOTMYECKHE HApYLICHHsI B MIpe/iCTaBie-
HUU MaTepualia; B MOJHOM O00bEME MPEACTaBICH CIMCOK MCIOIB30BAHHOW JTUTEPATYPhl, HO €CTh
omuOKu B O0(QOPMIICHHH;, HEKOPPEKTHO O(GOPMIICHBI WM HE B TOJHOM OOBEME IPEICTaBIICHBI
CCBUIKM Ha HCIOJIb30BAHHYIO JINTEPATypy B TEKCTE MOKJIANa; B IEJIOM JOKJIAJ MPEICTaBIISCT
co00if caMOCTOsITeNIbHOE HCCIEeIOBaHUe, MPEJCTaBICH aHAIW3 HAaWIEHHOro MaTepuana, OTCYT-
CTBYIOT (paKThI IJIaruaTa;

0,5 6aj1a - BBICTABIIAETCS CTYNEHTY, €CJIM B LIEJIOM COJAEpKaHHE JTOKJIa/la COOTBETCTBYET 3asiB-
JICHHOW B HA3BaHWU TEMAaTHKE; B JIOKJIA/Ie OTMEUYCHBI HApYyIICHHs 00X TpeOOBaHUN HAIMMCAHUS
JIOKJIaJia; €CTh OIIMOKK B TEXHUYECKOM O(GOPMIICHHM; €CTh HapyIIEHUS KOMIO3UIMU U CTPYKTY-
pBI; B TEKCTE AOKIAJa €CTh JIOTMUECKHWE HApYIICHHs B MPEACTABICHUHM MaTepuaia; B IMOJHOM
00BEMeE MpeACTaBiIeH CIUCOK HCIOIb30BAaHHOMN JUTEPATYyphl, HO €CTh OIKUOKU B 0(OpMIICHUH; HE-
KOPPEKTHO O0(OPMJICHBI M HE B IMOJTHOM O00BEME MPECTABICHBI CCHUIKM Ha MCTIONIH30BAHHYIO JIH -
TepaTtypy B TEKCTe JOKJaja; JAOKJIaJ] HE MPEACTaBiIseT cO00 CaMOCTOSATEIBHOTO MCCIIEIOBaHMS,

OTCYTCTBYET aHAJIN3 HAJCHHOTO MaTepuaa, MPUCYTCTBYIOT YacThie cllydan ()aKTOB IUIaruaTa;
0 6aJi1a - BBICTABISIETCS CTYIEHTY, €CIIU COAEpXKaHHE JIOKIala He COOTBETCTBYET 3asBJICHHON B Ha3BaHUU TeMaTH-
K€ WJIH B JIOKJIa/Ie OTMEUEHBI HapyIeHus o0muX TpeOOBaHM HAITMCAHKS JJOKJIaa; €CTh OIUOKN B TEXHUYECKOM
oopMIIeHHH; €CTh HAPYILCHHUsI KOMIIO3ULMK U CTPYKTYPBL; B TEKCTE JOKJIaJa €CTh JOTHYECKUe HapyIIeHHs B Ipe.-
CTaBJICHUM MaTepuaia; He B TIOJHOM 00bEME MPECTaBIICH CIIMCOK UCTIOB30BAHHOM JINTEPATyphl, €CTh OMINOKH B
ero oopMIIeHNH; OTCYTCTBYIOT MJI HEKOPPEKTHO O()OPMIIEHBI U HE B MOJIHOM 00BEME NPEJICTaBIEHbI CChUIKH Ha
UCIIONB30BAaHHYIO JINTEPATypy B TEKCTE JOKJIA/A; JOKJIAJ HEe IIPEACTaBIAEeT cO00H CaMOCTOATEIBHOTO HCCIIEI0Ba-
HHS, OTCYTCTBYET aHaJIM3 HallICHHOTO MaTepuala, TeKCT AOKJIaja IPeacTaBisieT co0ol HenepepadoTaHHbIH TeKCT
ZIPyTOTO aBTOpa (OPYTHUX aBTOPOB).

METOAUYECKHE MATEPUAJIbL, XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMHUPOBA-
HUA KOMIIETEHIIMA BO BPEMS ITPOBEJAEHUSA ITPOMEXKYTOYHOU
ATTECTAIIUU
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TunoBasi CTpPyKTypa 3a4eTHOI0 3aJaHUS

Haumenoeanue oyenounozo cpedcmea Maxcumanvroe Konuue-
cmeo 6annoe
Bonpoc 1 YpaBHeHue cocTosiHUS uacanbHOro rasa. OCHOBHBIE 10
3aKOHBI MJI€aIbHOIO Irasa.
Bonpoc 2 Wurepdepenuus BomH. KBazuMoHOXpomMaTHUYECKHE 10

BostHbI. DyHKIMS KorepeHTHOCTH. MHTEepdepomeTprl. Bpemen-
HO€ U CIIEKTPaJbHOE PAaCCMOTpEHUE HHTep(HEpPEeHIIMOHHBIX SB-
nenuil. Uurepdepennns BoaH. KBasuMoHOXpoMaTUuyeckue BOJ-
Hbl. OyHKIMSA KorepeHTHOCTU. MHTepdepomeTprl. BpemenHoe
U CHOEKTPaJIbHOE PACCMOTPEHHUE HHTEP(PEPEHIIMOHHBIX SBICHUI.
Ilpaxmuuyeckoe 3adanue 3amknHyTas karymka u3 100 BUTKOB 20
mromansio 10 cM? moMelena B 0MHOPOAHOE MATHUTHOE MOJIE,
NEPIEHIUKYISIPHOE IUIOCKOCTH OCHOBaHMs KaTywku. llpum
n3MeHeHun MarHutHoro mnosis Ha AB =0,1 Tn3a Bpemss At=
0,1 ¢ B karymke Boigensiercs 0,001 Ik ternotel. YeMy paBHO
CONPOTUBJIEHUE KATYIIKH.

Tunoeoii nepeuensv 60npocos K 3auemy:

1. [Ipenmer ¢usuku. Metoapl (U3HYECKOrO HMCCIEOBAHUS: ONBIT, TMIIOTE3d, JKC-
MIEPUMEHT, TEOPHSL.

2. Baxwneiimmue stansl ucropuu ¢Gpuznku. Pons Gu3NMKK B pa3BUTHH TEXHUKU U BIUSHHUE
TEXHHUKH Ha pa3BUTHE (HUBHUKH.

3. PasmeprocTh pusndecknx BenwmunH. OcHOBHBIC equHUIBI CH.

4. [Ipeamer mexanuku. Kunematuka n nunamuka. Kiiaccuueckas mexanuka. ®usunue-

CKHE MOJCNU: MaTepHajbHas TOYKa (YacTulla), CUCTeMa MaTepHaJbHBIX TOYEK, aOCOIIOTHO
TBEpIO€E Teno, cruionHas cpena. [IpoctpanctBo u Bpems. KuHematnueckoe OnmucaHue JIBHXKE-
Hus. [IpsMonnHetHOe 1BUKEHHUE TOUKHU.

5. JIBrKeHrE TOYKHM 0 OKPYKHOCTH. YTJIOBas CKOPOCTh U yIiioBoe yckopeHue. CKo-
pPOCTh U YCKOPEHHUE IPU KPUBOJIMHEHHOM JBMKeHUMU. HopMmanbHOE 1 KacaTenbHOE YCKOPEHUE.
BekTtop yrioBoi ckopocTH.

6. OcHoBHast 3anaya AuUHAMHMKHU. [IOHATHME COCTOSHMS B KIJIACCUYECKOM MEXaHUKE.
VYpaBHeHus ABukeHHA. Macca M UMITyJbC. ['paHHIIbl TPUMEHUMOCTH KJIACCUYECKOTO Crocoda
OIHUCAHUS ABM)KEHUS YaCTHULI.

7. ITepBriii 3akoH HplOTOHA M MOHSATHE WHEPUUAIBHOM CHUCTEMBI OTcuera. Btopoi
3akoH HproToHa Kak ypaBHeHME BMWKeHUS. Cuia Kak IIPOM3BOJHAs MMITyJbca. TpeTuil 3aKoH
HeroToHa 1 3aK0H coxpaHeHusl UMITyJIbca. HenHepnuanbHble CUCTEMBI OTCUETA.

8. Cuunel B mpupoje. Knaccudukanus u npuMeps! CHil.

9. 3aK0H COXpaHEHHUs UMITyJIbca Kak (PyHIaMEHTAJIbHBIH 3aKOH MPUPOJbl. MOMEHT
HMITyJIbCa. 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbca. MOMEHT CuJjibl. Y paBHEHHE MOMEHTOB.

10. Pabora m xuHernueckass sHeprus. MomHOCTh. CBSI3p MEXIYy KHHETHYECKHUMHU

SHEPTUSIMH B PA3IMUHBIX CUCTEMAX OTCUETa. DHEPrus ABUKEHUS Tella Kak 1es0ro. BHyTpeHHss
sHeprus. KoHcepBaTuBHbIE M HEKOHCEpBAaTUBHBIE CUJIbl. [loTeHIMabHAsA 3HEPrusi. 3aKOH CO-
XpaHeHus dHepruu B Mexanuke. O0mepu3nIecKii 3aK0H COXpaHSHHUS YHEPTHH.

11. VYpaBHEeHUs ABUKEHHSI U PABHOBECHS TBEPIOTO Tejla. DHEPIus JBIXKYILETOCs Tela.
MoOMEHT UHEPIMH TeJla OTHOCUTEIBLHO OCU. BpallarenbHblii MOMEHT.

12. OO0mmue CBOMCTBA KUIKOCTEH U ra30B. Y PaBHEHHUS PABHOBECHS W JIBHXKCHHS KHUIKO-
ctu. MneanbHas U BA3Kast )KUIKOCTb.

13. I'mapocratuka HeckMMaeMoW >KMAKOCTH. KuHeMaTtnueckoe ONMUCaHHWE JIBUKEHUS
xuakoctu. CTaroHapHOE JBIKEHUE UaeanbHOU KuakocTu. KoaddummeHnt Bsa3kocTu.
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14. Teuenne xuakoctu mo TpyOe. @opmyna Ilyaseitnsa. 3axonsl nmogobus. ®opmyna
Crokca. ['mapoamHamMuveckas HEyCTOMUYUBOCTh. TypOyJIEHTHOCTb.

15. VYupyrue HanpspkeHus. 3akoH ['yka. PacTspkeHue u ckatue CTepKHeE.

16. JluHaMuYecKue W CTaTHCTHYECKHE 3aKOHOMEPHOCTH B ¢usuke. CTaTUCTUYCCKUN U
TEPMOJUHAMUYECKUN METO/bI. TernoBoe ABMKEHHE. MaKpOCKONMYECKHE TapaMeETPhI.

17. VYpaBHenue cocrosiHus. BHyTpeHHsIsi sHeprus. MIHTEeHCHUBHbBIE U SKCTECHCUBHBIC Ma-
paMeTpsl.

18. YpaBHeHHE COCTOSAHMS UIEaTbHOIrO raza. OCHOBHBIE 3aKOHBI HICATHHOTO Ta3a.

19. JlaBneHue raza ¢ TOYKHM 3pEHHUS MOJEKYJISIPHO-KMHETHYECKOW Teopuu. Moute-
KYJISIPHO-KMHETUYECKUIN CMBICII TEMIIEPATyPHI.

20. Pacnpenenenne MaxkcBema. Pacnpenenenue 4acTui mo aOCONIOTHBIM 3HAYSHUSM

ckopoctu. CpenHsis KMHETHYecKass sHeprus dacTull. CKOPOCTH TEIUIOBOTO JBHKEHUS YaCTHILL.
Pacnpenenenune bonpumana. TermnoeMKOCTb Ta3oB.

21. O6parumble W HeoOpaTUMBIE TEIUIOBBIE Tpoliecchl. [lepBoe Havago TepMoIu-
HaMUKHU. DHTPOIIHSL.

22. Btopoe nHauano tepmoanHamuku. TermoBble MammHbl. [{ukn Kapro. Makcumainb-
Heli KI1J] TerioBoit Mamuusl. [IpuHImn Bo3pacTaHusi SHTPOIUH.

23. [Tonsitue o pusuveckoit kuneruke. Auddysus u TermonpoBoaHocts. Koad hurment
maddysun. Kospounuent termonpoBogHocti. TemmneparyponpoBoanocTs. {uddysus B razax
1 TBEPJbIX Tenax. BsskocTh. JlnHaMUUeCKUil 1 KHHEMATHYECKUA KOA(D(UIIMEHT BI3KOCTH Ta30B
U KUJIKOCTEM.

24. ®da3pl U (a3zoBbie NpeBpalieHus. YciaoBue paBHoBecus ¢as. da3oBbie nuarpamMmsl.
VpaBuenne Knaneiipona — Knaysuyca. Kpurndeckas touka. MeTtacTaOMIbHBIE COCTOSHHS.
Tpoitnas Touka. YpaBHeHue Ban-nep-Baanbca. @a3oBbie mepexoibl BTOPOTo Poa.

25. [IpenMer KinaccUUECKON 3JIEKTPOJMHAMHUKU. OJEKTPUUECKUN 3apsii M HaIpsDKEH-
HOCTb 3JIEKTpr4eckoro noss. JluckperHocts 3apsiaa. 3akoH Kynona. [lpuHnun cynepno3unuu.
DNEeKTPUYECKUN TUTIOINb.

26. DnekTpocTaThudeckass Tteopema I['aycca. PabGoTa snexkrpocrarnueckoro mois. [lup-
KYJISILMSL 3JIEKTPOCTAaTUUECKOTO TOJIS.

27. [Torenmman. CBsi3p MOTEHUHAIA C HANPSYKEHHOCTBIO 3JIEKTPOCTATUYECKOTO IMOJIS.
IIpOBOIHHUK B JIEKTPOCTATUYECKOM IoJIe. M 1eanbHblil MPOBOAHMUK.

28. IToBepxHOCTHAs TIOTHOCTH 3apsiia. EMKOCTh KOHJIEHCATOPOB Pa3inyHOM FeOMETPH-
4eCKOM KOH(UTYpauu. DHEprusi B3aUMOACHCTBHS SJIEKTPUUECKUX 3apsAA0B. DHEPTUsl CHCTEMBI
3apsyKEHHBIX POBOJHUKOB. DHEPrusl KoOHAeHcaTopa. [[M0THOCTE SHEPIrun 3JE€KTPOCTATHIECKOTO
TOJIS.

29. VYcnoBue cyniectBoBaHus Toka. 3akoHbl OMa u Jxxoynsa — Jlennia. CTOpOHHHE CHJIBI.
O/1C ranpBaHUYECKOTr0 31eMeHTa. 3akoH OMa [ yyacTKa IIENH ¢ FaJIbBAHUYECKUM SJIEMEHTOM.
[TpaBuna Kupxroda.

30. Cuna Jlopenua u cuna Amnepa. Bektop MarautHoi MHAYKIK. OCHOBHBIE ypaBHE-
HUs MarHeTOCTaTUKHU B BaKyyMe. MarHuTHoe 1oJie MpOCTENIINX CUCTEM. /[BHyKeHHe 3apsiKeH-
HOM YaCTHUILIBI B AJIEKTPUUYECKOM U MAarHUTHOM TOJISIX.

31. Butok ¢ TokoM B mMarHMUTHOM mnoje. [loTeHnuanbHas SHEpPrus BUTKA C TOKOM BO
BHEIIHEM MAarHUTHOM I1oJie. PaMKka ¢ TOKOM B OZJHOPOJHOM MarHMTHOM 1ojie. MOMEHT cuil, 1ei-
CTBYIOIIMH Ha PaAMKYy.

32. NuayKkTUBHOCTH JUTMHHOTO coneHouaa. Koadduuument B3anMHoi HHAYKIUH. 3aKOH
buo — Casapa. [Ipuniun cynepno3uiiuu. MarHuTHOE 1MoJie KpyroBoro Toka.
33. SIBnenue snexrpomarHUTHOM MHAyKuuH. [IpaBuio Jlenna. MarautHass sHeprus

Toka. [InoTHOCT MarHuTHOW SHepruu. MonekyinsapHeie Toku. Hamarumuennocts. Hampsixen-
HOCTh MAarHMUTHOTO 1OJs1. OCHOBHBIE YPaBHEHHUSI MAarHETOCTATUKY B BEILIECTBE.

34. ®dapaneeBcKkas U MAaKCBEIUIOBCKas TPAKTOBKA SIBJICHUSI ASJEKTPOMArHUTHOW WH-
nykuuu. Tok cmenenus. Cucrema ypaBHenuid Makcsesuia. Toku ®Dyxko.
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35. [TonsiTre o0 KonedaTeNbHBIX Mporeccax. EMUHbBIN Moaxoa K KoineOaHusIM pa3aIudHON
($bu3uYecKol TPHUPOIBI. AMIUIMTYJA, KpyroBas d4acToTa, ¢aza TapMOHHUYECKHUX KOJIeOaHUH.
CroxeHne CKalsipHbIX U BEKTOPHBIX KOJEeOaHuii.

36. MasTtHuk, rpy3 Ha Npy>kKuHe, KoiebarenbHbli KOHTYp. CBOOOAHBIC 3aTyXarOIIHe KO-
nebanust. Koadduuuent 3aryxanus, jorapuMUIecKuii JeKpeMeHT, J0OPOTHOCTb.

37. BrinyxneHHbIe KOJICOaHUS.

38. DNEeKTPOMarHUTHbIE KOJIeOaHusI.

39. Bounnbl. [1nockas cranmonapHas BoJsiHa. [lmockas cuHycouaanbHas BosiHa. beryiue
U cTosiure BoJaHBL. Da3oBasi CKOPOCTh, AJTMHA BOJIHBI, BOJIHOBOE 4uciio. Dddekt Jlomnmiepa.

40. OCHOBHBIE 3aKOHOMEPHOCTH T'€OMETPUYECKOM ONTUKHU. 3aBKOHBI PAaCHpPOCTPAHEHUS
CBeTa.

41. Cheprueckne ¥ NUIMHAPUYECKHE BOJHBIL. VHTEepdepeHIus MOHOXPOMATHYECKUX

BosiH. Korepentnocts. UuTepdepentus BonH. MHTEpdepomerpbl. BpemeHHOE U crieKTpalibHOE
paccMoTpenne nHTephepeHIMoHHbIX siBiaeHui. [Ipunnun [oiirenca — @penens. [Mpubnmxenue
Openenst. [Tpudbmmkenne OpayHrodepa.

42. [Ipocteie 3amaun mudpakmuu: gudpakius Ha OJHOM W Ha MHOTHX mensx. Ju-
¢dpakunonHas peuerka. udpaxius Ha kpyriom orBepetun. Judpaxius paynrodepa u criek-
TpaJibHOe pasioxkeHue. JudpakumoHHass pemierka ¢ CHHYCOUWJAIBHOM MPOIYCKaeMOCTBIO.
[Tpuniun rojgorpadpum.

43. Pacnpoctpanenue cBera B BemectBe. [ucnepcus cera. [lormomenue ceera. Ipo-
3payHbIE CPEIBI.

44. [Tonspuzanusa BOJH NPU OTPAXKEHUHU. DJIEMEHTHI KPUCTAJUIOONTHKU. DJIEKTPOOITH-
YECKHUE U MarHUTOONITUYECKUE SIBJICHHUSI.

45. [IpotuBopeunss kmaccuyeckord ¢Gu3uku. I[IpoOGiaemMbl H3IIydeHHST YEpHOTO Tea.
doTtosnekTpuyeckuii 3¢ peKT, cTabuIbHOCTh U pa3Mepbl aTOMA.

46. 3akonsl Kupxroda, Credana-bonpiiMana, BuHa 115 TEIIoBoro u3mydeHusl.

47. OtkpeiTie nocrosinHol [1nanka. KBantoBas Mexanuka. PensiTuBuCTCKasi MEXaHUKA.
48. DJIEMEHTHI CIENUAIBHON TEOPUH OTHOCUTEIHLHOCTH.

49. Crpoenue aTOMHOTO siipa. ATOMHas pu3MKa U SHEpPreTHKa.

50. [Toctynatel bopa. JInneluaTeie crieKTpbl aTOMOB. [IpyHIIMIT COOTBETCTBUS.

51. Ssnenne pororddexra. OnbiTel CTONETOBA, 3aKOHBI (HhoTOdPPEKTa.

52. DyieMeHTapHas KBAaHTOBAs TEOPHUsS U3TydeHHs. TernoBoe paBHOBECHE U3TyUCHUSI.
53. I'unore3a ne bpoins. dudpakuus snextpoHoB. dudpakuus HelitpoHoB. Coort-

HOIICHHsI HeompeaeneHHocTeld. BomoponomonoOHpie  aTOMBl. DHEPreTHUYEeCKHE YPOBHHU.
HOTGHLII/IaJIBI B036y)KI[eHI/ISI 1 MOHU3alluH.

54. CrexTpsl BOJOPOAONOAO00HBIX aTOMOB. IIpocTpaHCTBEHHOE pacIpeiesieHue dSJIeK-
TPOHA B aTOME BOAOPOJa. THUIIBI CBSI3U 3JIEKTPOHOB B aTOMAaXx.

55. [Tpunmun [Maynu. [lepuonnueckas cucrema snemeHToB . 1. Menaeneesa. Moieky-
na Bogopoaa. OOMeHHOE B3aUMOACHCTBHE.

56. dusnyeckas Npupoia XUMUIECKON CBsI3U. MloHHAs 1 KOBAaJIEHTHAS CBSI3U.

57. CrpoeHue aTOMHBIX si7iep. PEHOMEHOJIOTNYECKUE MOJEIHN Spa.

58. S nepubie peakuyu. MexaHU3MBbI SIAEPHBIX PEAKIUMN.

59. PannoakTuBHBIEC IpEeBpALLEHUsT aTOMHBIX saep. Peakuus ssaepHoro aenenus. Llennas
peaknus aenenus. SnepHerii peaktop. [IpobGiema HCTOUHUKOB SHEPTHH.

60. Posnb poccuiickuX yUYeHBIX B CTaHOBJICHHH (HU3HKH. Poccuiickue yueHbie — JaypeaTsl
HobGeneBckoit mpemun mo pusuke.

61. l'unotesa ne bpoiins. Audpaxius snekrponos. Audpakims HEUTPOHOB

62. Bonmopononono6upie atoMbl. DHepreTrudeckue ypoBHH. [loTeHITMANBI BO30YKAECHUS
Y MOHU3ALINH.

63. CrexTpsl BOJIOPOAONOAO00HBIX aTOMOB. IIpocTpaHCTBEHHOE pacIpeiesieHue dSJeK-
TPOHA B aTOME BOAOPOJa. THUIIBI CBSI3U 3JIEKTPOHOB B aTOMAaXx.

64. [Tpunnun [Taynu. Monekyna Bomopoaa. OOMeHHOE B3aUMO/IEHCTBYE.
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65. [Tepuonnueckas cucrema anemenToB 1. 1. Menaeneesa.

66. dusnyeckas Ipupoia XUMUIECKON CBsI3U. MloHHAs 1 KOBaJIEHTHAS CBSI3U.

67. CrpoeHue aTOMHBIX si7iep. PEHOMEHOJIOTNYECKUE MOJEIHN SPa.

68. Snepubie peakuyuu. MexaHU3MBbI SIAEPHBIX PEAKIUMN.

69. PanuoakTuBHBIE pEeBpaleHUs] aTOMHBIX sifep. Peakius siepHoro aeneHus.

70. emnast peakmus aenenus. SAnepuerit peaktop. [IpoGiaema HCTOUHUKOB SHEPTHH.
71. Posnb poccuiicKuX yueHBIX B CTAHOBJICHUHU (PU3UKH.

72. Poccuiickue yuensie — naypeatsl HoOeneBckoii mpemuu 1o Gpusuke.

Ilpakmuueckue 3a0anus K 3auemy

1. Ha pucynke Ri=120m, R,=150m, R;=130m, E1=12B, E2=32B. Haiitu TOK Ye-
pe3 pe3uctop Rs

2. Haiitn ypaBHEHHME TPAaeKTOPHUM TOYKHM Y(X), €CIM OHA JABIKETCSA IO 3aKOHaM:
x=Asinot, y=Acosot. 1300pa3uts rpaduk 3TON TPaCKTOPHH.
3. Koneco kaTurcst Mo ropu30HTAIBHON MOBEPXHOCTH 0€3 MPOCKAIb3bIBAHUS CO CKO-
pocTbio 2 M/c. MTHOBEHHAs CKOPOCTh TOUKH, HAXOAIIEHCcs Ha BEpILIMHE Kojeca paBHa?

4. JlBa Tenma maccaMu m; = | Kr U m, = 2 KI' IQJAal0T ¢ OJAMHAKOBOM BBICOTHI O€3
Ha4yaJbHOM CKOPOCTH. YemMy paBHO OTHOILICHHE BEJIMYMH KMHETHYECKOW 3Heprun ten Ex :Ek,
B MOMEHT CTOJIKHOBEHHSI C TOBEPXHOCThI0? CONPOTUBIEHHUEM BO3/1yXa MOKHO ITPEHEOPEUb.
5. Komneco kaTUTCs O TOPU30HTAILHOM MOBEPXHOCTH 0€3 MPOCKAIB3bIBAHUS CO CKO-
pocThio 2 M/c. MTHOBEHHAsi CKOPOCTh TOYKH, HaXOAAIIeHCs B MeCTe KOHTAaKTa Kojeca ¢
MTOBEPXHOCTHIO paBHA?

6. Msu maccoit m = 200 T JIETUT TOPU3OHTAIBHO CO CKOpocThio 20 M/c. B Teuenue

(0,3 cexkyHIIbl Ha HETO JCHCTBYET MOPBIB BeTpa co cpeaneit cuioit 10 H. Yemy crana pas-

Ha a0COJIOTHAsl BEJIMYMHA CKOPOCTHU Ms4a, €CJIM BeTep AYHYJ MEPIEeHAUKYISIPHO HaIlpaB-
JICHUIO JIBIKEHUS Msida?

7. JIBa TOUEUHBIX 3apsja q U 2q Ha PACCTOSIHUHU I APYT OT ApyTa B3aUMOACUCTBYIOT C
cuioit F. Bo ckonbko pa3 yMEHBIIMTCS cujla B3aUMOJIEHCTBUS 3apsA0B q U q/2 Ha pacCTOSHUU
2r?
8. Ha mnenky c nmokasarenem npenomieHus n=1,33 nox yriom 45 rpaaycoB najiaer

ny4ok Oenoro ceta. [Ipu kakolf MUHUMAaJIbHOM TOJIIMHE IJICHKH OTPAXKCHHBIN CBET Oy -

neT xenTeiM. CUnTaiiTe JJIMHY BOJIHBI XKEITOTO cBeTa paBHOM 600HM.

9. Illap 1 maccoii 3 Kr, ABMKYIIMICS CO CKOPOCTHIO 4 M/C, HaleTaeT Ha HEMOJIBUXK-

HbI map 2 maccoil 4 kr. [IporcxoguT HEeHTpanbHBIN yaap, U map 1 ocTaHaBIMBAETCS.
Yemy paBHA CKOPOCTb LIApa 2 MOCIE COyJapeHus?
10.Yemy paBHa MoJsipHas TEIUIOEMKOCTh MpH MOCTOsSSHHOM 00BEMe (C,) MHOrO-
aTOMHOTO MJeaJIbHOTO ra3a ¢ JuHeWHbIMU Monekyitamu (CO,, C;H, u T.1.) ipu ycioBuu,

YTO UMEIOT MECTO TOJIBKO MOCTYIATeIbHOE U BpallareabHOe ABUKEHUSA?

11. Kako#t nomkHa ObITh MUHUMAJIbHAS TOJIIIMHA MBIJILHOH IJICHKH (ITOKa3aTelb Mpe-
nomiiernst n=1,34), KoTopast HAXOUTCS B BO3AYXE, I TOTO, YTOOBI OTPAKEHHBIA OT HEe
CBET C JUIMHHOW BOJHBI 590HM OBbUT MakCUMajlbHO YCHJICH B pe3yibTaTe HHTep(e-
pennmn? CuuTaiiTe, 4TO CBET NAJAET HA IUICHKY IO HOPMAJIH.

12. Iap 1 maccoit 3 Kr, IBIXKYIIUACS CO CKOPOCTHIO 4 M/C, HajeTaeT Ha HEMOIBUXK-

HbI 1map 2 maccoit 5 kr. [Ipoucxomut abcomtoTHo Heympyruit ymap. [lpomecc ymapa
mmres 0,2 ¢. Cuny F, ¢ xotopoii map 1 neiictByer Ha map 2, CUMTaEM HOCTOSHHOM.
UYemy paBHa cuna F?
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13.IInockas BomHa A= 582 HM. majiaeT MO HOPMAaJM K MMOBEPXHOCTH KBAPIIEBOTO KIIH -
Ha (n = 1,54). Yron xnuHa 0=20". Kakoe 4ucio TeMHBIX HHTEP(PEPEHIIMOHHBIX IOJIOC
MIPUXOJUTCS Ha eMUHUILY JUTMHBI KiinHa? KapTiHa HaOironaeTcsi B OTPaXKEHHOM CBETE.

14. YcranoBka mjisi mostydyeHHsi KoJiell HploTOHa OCBEIIAeTCsi MOHOXPOMATUYECKUM
CBETOM, MaJAI0NIMM MO0 HOPMaJIU K MOBEPXHOCTU IJIACTUHKH. Pajnyc KpUBU3HBI JIMH3BI
R = 10 m. Habmronenue konernr HetoToHa Benmercs B oTpakeHHOM cBete. Ompenenure
JUIMHY BOJIHBI A MOHOXPOMATHYECKOTO CBETa, €CIM PACCTOSHUE MEXAYy MATHIM U
JBAALATH MATHIM CBETIBIMU KosbllaMu HbloTOHA paBHO /= 7 MM.

15. Tonkuii 0Opy4 U CITOLIHOM IMJIUHIIP, UMEIOIINE OJJMHAKOBBIE MACChl M PaJInyChl,
HAYMHAIOT OJJHOBPEMEHHO CKaThIBaThCs ¢ TOPKU. YTo ckaTtutcs ObicTpee?

16.YeMy paBHa MoJiipHasl TEIJIOEMKOCTh IpPH MOCTOSSTHHOM aAaBieHuu (C,) MHOro-
aTOMHOTO HJICaJIbHOTO Ta3a ¢ JuHeiHbIME Mosiekyamu (CO,, C,H, u 1.1.) ipu ycinoBuw,
YTO UMEIOT MECTO TOJIBKO MOCTYNATEIbHOE U BPAIIATEIbHOE IBHIKCHHUS?

17.1Be yacThllbl JIBHXKYTCS C YCKOPEHHMEM g B OJHOPOJHOM TIOJIE€ TshKECTH. B
HayaJbHBI MOMEHT YaCTHUIIbl HaXOJWJIUCh B OJHOW TOYKE M MUMeNH ckopoctu Vi = 3,0
M/c u V>, = 4,0 m/c, HampaBJICHHbIE TOPU3OHTAIBHO W B TMPOTHUBOIOJIOKHBIE CTOPOHBI.
Haiitu paccrosiHue MeXy 4aCTHULIAMU B MOMEHT, KOTJJa BEKTOPBI UX CKOPOCTEH OKaXKyT-
Cs1 B3aUMHO MEPIEeHINKYJISIPHBIMHU.

18.Uemy paBHa MOJSIpHAsI TETUIOEMKOCTH MPH IMOCTOSHHOM 00BEéMe (Cv) MHOTO-
aTOMHOTO WJEaIbHOTO ra3za ¢ HenuHeWHbIMu Mosekymamu (H.O, CHs u T.1.) mpum
YCJIOBHH, YTO UMEIOT MECTO TOJBKO MOCTYMATEIbHOE U BpaIlaTeIbHOE ABUKECHUS ?

19.Yactua A aBHKETCS MO OKpYKHOCTH paauyca R = 50 cMm Tak, 4yTo ee paauyc-
BEKTOP I OTHOCUTEIBHO TOUKM O (HaxoZslIelcs Ha OKPY>KHOCTH) IIOBOPAYMBAETCS C I10-
CTOSIHHOM yTJIOBOM cKOpocThio ® = (0,40 pan/c. HaliTu MOy Ib CKOPOCTH YACTHIIBI, a TaK-
K€ MOJYJIb U €€ IIOJIHOTO YCKOPEHHS.

20. Yemy paBHa MOJIIpHas TEIFIOEMKOCTh ABYXaTOMHOTO uacaibHoro raza (Hz, O,, N,
U T.1.) IpH €ro Heu3MeHHOM 00béMe (CV) U IpU YCIOBUH, YTO UMEIOT MECTO TOJIBKO TI0-
CTYMATEJIbHOE U BPAIaTeIbHOE JBUKECHUS.

21. Touka JBHIKETCH, 3aMEUIAACH, 110 IPAMON ¢ YCKOPEHHEM, MOJLYJIb KOTOPOrO 3aBH-
CHT OT ee CKOPOCTH V IO 3aKOHY W = a/V, IJle @ — IOJIOKUTENbHAs MOCTOSHHAsA. B
Ha4aJIbHBI MOMEHT CKOPOCTh TOUKH paBHa Vvo. Kakoil myTh OHa MPOHIET A0 OCTAHOBKU?
3a Kakoe BpeMs 3TOT MyTh OyaeT npoiaeH?

22.Yemy paBHa MOJISIpHas TEIUIOEMKOCTh IPU NOCTOSHHOM JaBieHuu (Cp) omHo-
aTOMHOT0 ujeanbHoro rasa (Xe, Kr u T.4.) npu yciaoBUH, 4TO UMEIOT MECTO TOJIBKO TO-
CTYIIATEJILHOE U BpallaTeIbHOE JBUKECHUS?

23.YacTria JABUKETCA B MOJIOKUTEILHOM HAlPABICHUM OCH X TaK, YTO €€ CKOPOCTh
MEHSETCS 10 3aKOHY V = an/ X, TJIe 0L — TON0XKHUTeNbHAs OCTOSHHas. MMes B BHJLY, UTO B
MOMEHT t = 0 oHa Haxoauiack B Touke X = 0, HAWUTHU 3aBUCUMOCTb OT BPEMEHU CKOPOCTH
U YCKOPEHMSI YaCTHIIBI.

24.Yemy paBHa MoOJIpHas TEIJIOEMKOCTh MpU MOCTOSTHHOM aaBieHuu (C,) NByX-
aTomHoro ujeansHoro raza (H,, O,, N, 1 T.1.) Ipu yCIIOBUHU, YTO UMEIOT MECTO TOJIBKO
MOCTYTATEIbHOE U BPAIlaTEIbHOE ABUKECHUS?

25.Msta maccoit m = 200 T JIETUT TOPU3OHTAIBHO CO CKOpocThio 20 M/c. B Tedenue
0,3 cexkyHIbl Ha HETo JCHCTBYET MOPBIB BeTpa co cpeaneit cuioit 10 H. Yemy crana paB-
Ha a0COJIOTHAas BEJIMYMHA CKOPOCTH Ms4a, €CJIM BETep JAYyHYJ HaBCTPEUy JBHIKEHUIO
Ms4a’?

26.113 Bo3ayxa Ha AMANEKTPUK MaJlaeT €CTECTBEHHBIM CBET, IPU 3TOM OTPAXKEHHBIN
Jyd TOJHOCTBIO TOJIIPU30BaH. Yrojl oTpaxeHus paBeH 60 rpagycam. Halingute mno-
Kasareib NPEeJIOMIICHUS JUAJIEKTPHKA.

27./IBa Tema maccamu 1 KT ¥ 2 KT TIaJalOT C OJIMHAKOBOM BHICOTHI 0€3 HA4aJIbHOM CKO-
poctu. YeMy paBHO OTHOILLIEHHE CKOPOCTEW Tesl Vi K V>, B MOMEHT CTOJIKHOBEHHS C IO-
BepXHOCTHI0? CONMpPOTHBIEHHEM BO3/1yXa MOXKHO MPeHeOpeyb.
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28. 13 Bo3ayxa Ha AMANEKTPUK MaJaeT €CTECTBEHHBIM CBET, IPU 3TOM OTPAXKECHHBIN
JIy4d TMOJHOCTBIO TMOJIAPU30BaH. Yrosi oTpaxeHus paBeH 60 rpagycam. Halinure mo-
Ka3arenb MPEJIOMIICHUS UAJIEKTPHKA.
29.CHapsan BbUIETaeT W3 MYIIKKA C HAYadbHOM CckopocThio 60 M/c mox yriom 30
rpagycoB K ropu3oHTy. Haiitu nepemenienue, KOTopoe MpoeaeT cHapsia?
30.  Ha pucynke R;=160m, R,=140Mm, R;=110m, E1=11B, E2=22B. Haiitu Tok 4e-
pe3 pesuctop R,

31.  Lenb conepxur nse 6atapeu ¢ 9JIC 3B u 17B ¢ BHyTpeHHHUMH CONIPOTUBIICHH-
amu 20m u 30wMm, Tpu pesuctopa 120m, 110M u 130m u naeansHblii amnepmerp. Halitu
nokasanusi ammnepmerpa. llonoxuTenbHBIN MoMOC OAHOM OaTaped MPUCOEAWHEH K TO-
JIOXKUTEIBHOMY TOJIOCY ApYroi OaTapeu.

32. HaiiTu BeIMYMHY CKOPOCTH YaCTHUIbI ABMXKYLIasics Mo Kpyry 4m, B nose 2Tm. 1)

YacTHIlAa — 3JEKTPOH, 2) YaCTULA — SAPO TEITHsL.

33.  bpycok moMecTwid Ha HAKJIOHHYIO IUIOCKOCTh. Macca Opycka 15kr, koaddu-
et TpeHus paseH 0,05. Haiftu cuity TpeHUs U CHily peakldu OMOpbl, YCKOpeHue opyc-
Ka.

34.  Cser majgaeT u3 BOABI HAa CTEKISHHYIO IUIACTUHKY C MTOKA3aTEJIEM MPEIOMIICHUS
n=1,52 nox yrimom 30 rpagycos. [log kakuMm yriioM BBIMAET CBET U3 IUIACTHHKH, €CJIH I10
JPYTYIO CTOPOHY OT HEE HaXOJIUTCS BO3AYX.

600a
CHIEKIOo
6030yx

35.Haiitu ypaBHEeHHE TPaeKTOpPUH TOYKH Y(X), €CIU OHA JIBIIKETCS IO 3aKOHAM:
x=Asinot, y=Acos2ot. 1300pa3uThk rpaguk 3Toil TpaeKTOPHUH.

36.I1nockas BomHa A= 582 HM. majiaeT MO HOPMaJM K MOBEPXHOCTU KBAPIIEBOIO KIIH -
Ha (n = 1,54). Yron xnuna 0=20". Kakoe 4ucii0 TEMHBIX MHTEPPEPEHLIUOHHBIX IOJIOC
NPUXOIUTCS Ha eAMHULYY JUTMHBI KiuHa? KapTuHa HabmogaeTcst B OTPaXKEHHOM CBETe.

37.Uemy paBHa MOJIIpHAs TEIUIOEMKOCTh MpPH MOCTOSHHOM JaBieHuu (C,) MHOro-
aTOMHOI'0 H/I€aIbHOTO Ta3a ¢ JuHeHHbIMU Mojiekyidamu (CO,, C:;H, u T.4.) ipu yciioBuH,
YTO UMEIOT MECTO TOJIBKO MOCTYIATEIIbHOE U BpalaTEIbHOE JBUKECHUS?

38. Touka ABUIKETCS, 3aMEVIASACH, 10 NPAMOM ¢ YCKOPEHHEM, MOJLYJIb KOTOPOIO 3aBH-
CHT OT €€ CKOPOCTH V TI0 3aKOHYy W = oV, TJle & — TIONOKUTeNbHAs TIOCTOSHHAS. B
HA4aJIbHBI MOMEHT CKOPOCTh TOYKH paBHa Vvo. Kakoil myTh OHa MPOHJET A0 OCTAHOBKU?
3a kaKoe BpeMsi ATOT IyTh OyJeT npoieH?

39. 13 Bo3ayxa Ha IUAIEKTPUK MAJAET €CTECTBEHHBIH CBET, P ATOM OTPa’KEHHBIN
Jyd TOJHOCTBIO NOJIIPU30BaH. Yrosl orpaxeHus paBeH 60 rpagycam. Halinure mno-
Ka3arenb NPEJIOMIICHUS JUAJIEKTPHKA.

40. Halitn yckopeHune JacTulibl B dekTpuaeckom none E=36 B/m ecnu 1) wactuma —
AJIEKTPOH, 2) YaCTHUIIA — PO TeIusl.

41.Tlpm xakoil pasHocTh (a3 JBa TAPMOHMUYECKHX KOJIeOaHUSI C paBHBIMHU
aMIIUTYy1aMu A U A, a TakKe TIEpHOJIOM, TIPU CIIOKEHUH OyIyT UMETh MAaKCUMAJIbHYIO
aMIUTUTY 1y ?

42.YcraHoBKka Ui noinydeHHs koiiel, HproToHa ocBemiaeTcs MOHOXPOMAaTHYECKUM
CBETOM, MaJAIOIIMM 10 HOPMaJId K MOBEPXHOCTU IUIACTUHKH. Pamuyc KpUBHU3HBI JTHH3BI
R = 10 M. Habmonenue xoner; HetoToHa Bepercss B oTpakeHHOM cBere. Ompenenure
JUIMHY BOJIHBI A MOHOXpPOMAaTHYECKOTO CBETa, €CIM pPACCTOSTHUE MEXAy MATHIM U
JBa/IIATh MATHIM CBETIBIMU KoJbIllaMU HbloTOHA paBHO 1= 7 MM.
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43. HaiiTu n3MeHEHUE SHTPOINHU IIPU PaCIIMPEHHUH ra3a IpU IOCTOSSHHOM JaBJICHUHU 2
atMocdepsl 3 oobema 1 mo 31. Kak m3menunachy mpu 3Tom temneparypa? Kakas pa-
6oTta ObL1a coBepiiera razom? KonudecTBo BemecTa 2 MOJb.

44. JIBa Tema OpOCHIM OJTHOBPEMEHHO BBEPX M3 OJHOHM Touku. [lepBoe BepTHKAILHO
BBEpX, BTOpoe noA yriom 60 rpagycoB k ropu3oHTy. HauanbHas CKOpOCTh KaXKJ10TO Teja
25 m/c. [Ipenebperas COMPOTUBIICHUEM BO3/yXa, HAWTH PACCTOSHUE MEXKIY TeJaMU Ye-
pe3 t=1.7 c.

45.  Hapg razom (renuit) Mpou3BOIAT H30XOPHBINA MPOIIECC, B TEUEHUH KOTOPOTO €T0
TeMIiepaTypa yBelauuuiaach B 3 paza. Bo CKOJIbKO pa3 yBETWUHUTCS CpeJHEKBaJApaTUYHAs
CKOpPOCTb €ro aTOMOB?

46.  bpycok NOKOMTCS Ha HakKJIOHHON miockoctu ¢ yrioMm 10 rpamycos. Macca
opycka 13kr, koa¢dunuent Tpenus paseH 0.1. HaliTu crty TpeHUs M CUITy PEaKIiy OI0-
juse

47.  HaliTu MOMEHT MHEPIMU CTEPXKHA IIMHOM 4M M Maccou 13Kr mpu ero Bpaile-
HUU OTHOCHUTEJIBHO OCH, MPOXOJSIIEH MOCpEeIMHE MEXAYy €ro KOHIOM U LIEHTPOM, U
MEPIEHIUKYISIPHO CTEPKHIO.

48. KakoBa BbIcOTa OalllHu, €CIU MIApUK, Maaas 0e3 Ha4allbHON CKOPOCTH, MOCIIEIHIE
185 MeTpoB myTH mpoien 3a 2 CeKyHAbI?
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IToka3zaTtenu mun KPpUTEPUU OUHCHUBAHUA IUIAHUPYEMBIX PE3YyJbTATOB OCBOCHUA KOMIIeTEHIIMH M pe3yjibTaToB Oﬁy‘leﬂl/lﬂ,
IHIKaJ1a OCHUBAaHUA

IIIxaaa omeHUBaAHUS

DopmMupyemblie KoMIle-
TEeHIHHU

NuaukaTop 10cTHKEHUSA
KOMIIeTEHIINH

Kpurepum oueHuBaHus

YpoBeHb 0CBOEHUA
KOMIIeTeHIIM A

85-100
OayToB

«3a4TCHO»

OIIK-2. Cniocoben mpu-
MEHSITh OCHOBHBIE 3aK0-
HBI ¥ METOJIbI UCCIIEIO-
BaHMH €CTECTBEHHBIX
HAYK JJIs peIIeHus 3a1a4
poeCcCUOHANIBHOM /e -
TEILHOCTH

OIIK-2.2. Ucnonb3yet
OCHOBHBIE (PU3HKO-XUMH-
YCCKHUEC U XUMHUYCCKHUEC MC-
TOJIBI aHAIM3A JUTS pa3pa-
0OTKH, MICCTIEIOBAHUI U
DKCIEPTU3BI IPONYKIIUU
0O0IIIECTBEHHOTO MUTAHUS U
HCTIONB3YEMOTO ChIPhSI

OIIK-2.2. 3-1. 3HaeT BepHO U B IMOJHOM OOBEME
OCHOBBI (PM3UYECKHX, XMUMHUYECKUX, (PHU3UKO-
XUMHAYECKHX U OWOJIOTHYECKUX METOMOB JUIS
MHCTPYMEHTAJIbHOM OIICHKH IOKa3aTeneil Ka-
YyecTBa M 0€30MacHOCTH MPOIYKIINH;

OIIK-2.2. Y-1. YMeeT BEepHO U B IMOJHOM O0BEME
MPOBOAUTH CTaHAAPTHBIE UCIBITAHUS IO OIpE-
JISTICHUIO TTOKa3aTeNne (hU3MKO-MEXaHHUYECKUX
U (PU3UKO-XUMHUYECKHX CBOWCTB  HCIIOJIb-
3yeMOTO ChIpbs, MOJy(hHaOpPUKATOB M T'OTOBOM
NPOAYKIIUH TTUTAHUS

ITpoaBuHYTHIHA

70 — 84
OaytoB

«3a4TCHO»

OIIK-2. Crroco6en npu-
MCHATH OCHOBHBIC 3aKO-
HBI © METOIbI UCCIIEI0-
BaHMH €CTECTBEHHBIX
HAyK I pelIcHus 3a1a4
npodecCHOHANTBLHON JIesi-
TEITLHOCTH

OIIK-2.2. Ucnonp3yeT
OCHOBHBIE (PHU3NKO-XUMHU-
YecKHe U XMMUYECKUE Me-
TOJBI aHAIN3a AJIs pas3pa-
0OTKH, UCCIICIOBAHUI 1
9KCIEPTH3HI MPOAYKIUH
00IIIeCTBEHHOTO MTUTAHUS U
HCTIONB3yEMOTO CBIPhS

OIIK-2.2. 3-1. 3HaeT ¢ HE3HAYUTENbHBIMHU 3aMeya-
HUSIMH OCHOBBI (PU3UYECKUX, XUMUYECKUX, (u-
3UKO-XUMHUYECKUX U OMOJOIMYECKHX METOJIOB
JUIsl UHCTPYMEHTAJIbHOM OLICHKHU IOKa3aTeneu
KayecTBa M 0€30MacHOCTH NMPOAYKIINH;

OIIK-2.2. V-1. YMeeT ¢ HE3HAYUTCIIbHBIMH 3aMe-
YaHUSAMH TPOBOJUTH CTAHIAPTHBHIE WCIBITAHUS
10 ONpEACICHUIO TOKa3aTelnel (U3NKO-MeXa-
HUYECKUX U (PU3HKO-XHUMHUYECKHX CBOWCTB HC-
HOJI3yEMOT0  ChIpbsA, Moay(}haOpukaTtoB
TOTOBOM MPOJYKIIMU MUTAHUS

TloBBIICHHBII

50 — 69
0ayIoB

«3a4TCHO»

OIIK-2. Criocoben mpu-
MEHSTh OCHOBHBIE 3aKO-
HBI 1 METOJIBI HCCIIE]IO-
BaHWI €CTECTBEHHBIX
HAyK I peuieHus 3ajau
PO eCCUOHATBLHOM JIesi-

OIIK-2.2. Ucnonp3yeT
OCHOBHBIC (hPH3UKO-XUMH-
YECKHE 1 XMMHUYECKHE Me-
TOJIBI aHAJIH3a JIJIS pas3pa-
OOTKH, UCCIACAOBAHUN 1
SKCIEPTU3HI MPOIYKIHH

OIIK-2.2. 3-1. 3naer Ha 6a30BOM ypOBHE, C OIIHO-
KaMu OCHOBBI (DPM3MYECKUX, XUMHUYECKHUX, (u-
3UKO-XUMHUYECKUX M OMOJIOIMYECKHX METOJOB
JUIsl UHCTPYMEHTAJIbHON OLIEHKHU IIOKa3aTreseu
KayecTBa M 0€30MacHOCTH NMPOAYKLNY;

BbazoBrrit




TCJIBHOCTHU

00ILIECTBEHHOTO TUTAHUS U
HCTIONIB3YEMOTO CHIPhSI

OIIK-2.2. ¥Y-1. Ymeer Ha 0a30BOM YypOBHE, C
ommOKkaMu IMPOBOJUTH CTaHJAPTHBIE MHCIIBITA-
HUSI TI0 OIpPEIENICHUIO TIOKa3zaTenel (u3nKo-
MEXaHUYECKUX u (U3NKO-XUMUYECKUX
CBOICTB HCIIOJIB3YEMOT'O ChIpbs, MOayhadpu-
KaTOB U TOTOBOW NPOAYKIMH MUTAHUS

Menee 50
OayIoB

«HE 3a4TC-
HO»

OIIK-2. CriocobeH mipu-
MCHATH OCHOBHBIC 3aKO-
HBI ¥ METOIBI HCCIIE0-
BAHMM €CTECTBEHHBIX
HayK JUIsl peIICHUs 3a1a4
npodecCHoHaIBHON J1es-
TEIBHOCTH

OIIK-2.2. Ucnons3yet
OCHOBHBIE (PM3UKO-XUMH-
geCcKHe U XUMHUYECKHE Me-
TOJIbI aHAJIM3A IS pa3pa-
OOTKH, UCCIIEIOBAHUN U
AKCIEPTU3HI MPOTYKITHH
OOIIIECTBEHHOTr0 ITUTAHUS U
HCIIOJIB3YEMOT'O ChIPhSI

OIIK-2.2. 3-1. He 3Haet Ha 6a30BOM ypOBHE OCHO-
Bbl (PH3UYECKHUX, XUMUYECKUX, (PU3UKO-XHMH-
YEeCKMX W OHMOJIOTMYECKHX METOJOB JJIA
MHCTPYMEHTAJIIbHOM OLEHKHM II0Ka3aresie Ka-
yecTBa U 0€30MMaCHOCTH POy KIUH;

OIIK-2.2. Y-1. He ymeer Ha 6a30BOM ypoBHE IIPO-
BOJIUTh CTaHAAPTHBIE HCIIBITaHUS IO OIpENe-
JICHUIO TMOKa3aTesned (U3NKO-MEXaHUYECKUX U
(U3UKO-XMMHUYECKUX CBOICTB HCIIOJIb3YEMOIO
CBIpbS, nosrypabpukaToB U TOTOBOM
IPOAYKIMH UTAHUS

Kowmmerenmum He
c(hopMHUpPOBaHEI
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