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OIIEHOYHBIE MATEPHAJIbI

o JUCHUILINHE «DU3NKa»

MNEPEYEHb KOMIIETEHIIUHI C YKA3AHUEM PE3YJIbTATOB OBYUEHHUSA U
I9TAIIOB UX POPMUPOBAHMUA 110 JTUCHUIIJIMHE

HH}IHKaTOpr J0CTH- HaumenoBaHue
®opMuUpyeMbie KOM-
TeTeHIHN KEHUHA KOMIICTCH- Pe3y.]'[])TaT])I oﬁyqemm (3H3HI/IH, yMeHI/IH) KOHTPOJIUPYEMBIX
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METOAAYECKHE MATEPUAJIbL, XAPAKTEPU3YIOIIUE 3TAIIBI
POPMUPOBAHUA KOMIIETEHIHUA

IlepeyeHb yueOHBIX 32IaHUIA HA AyAUTOPHBIX 3aHATHAX
Bonpocsl 11 MpoBeieHUs1 ONPOca 00y4ar0MIUXCS

Tema 1. ®u3nyecKkue 0CHOBBI MEXaHUKH
HNupuxarop nocruskenus: OIK-2.2.

Jladoparopnasi padora Ne 1 «OnpenesieHue NOrpemHOCTe Npu U3MepeHusIX»
1. Kak onpenensiercs BeIMUMHA CUCTEMAaTUYECKON OIIMOKH.

2. Kak ompenensieTcss BeIUYrMHA CITy4ailHON OMMOKH MPSIMBIX u3MepeHuid. Ha 4To ykasbl-
BaeT BEJIMYMHA JOBEPUTEIHLHOIO HHTEPBAJa.

3. BoIpa3uTh 10BEepUTEIbHBIA HHTEPBAJ BEIUUMHBI Z, IOJTY4EHHON IPU KOCBEHHBIX U3MeE-
pEHHSIX, Yepe3 IOBEPUTEIIbHBIC HHTEPBAIIBI BEIHYHH X, Y, t, I, U, V, h, MOJIy4eHHBIX B MPSIMBIX U3-
MEPEHUSX I CIEAYIOMNX 3aBUCUMOCTEN:

a)z=mnr?-h;6)z=r(—-y)t (u>-v?); B) z=x2-cos y.

4. Kak u3o0pa3urcs Ha rpaduke MOrpeuHOCTb BEIUYUHBI, OTIOXKEHHOM BOJIb OCH abc-
1ucCC.

JlaGopaTopHas pa6ora Ne 2 «McciieoBaHne KOCOT0 yiapa 0 HAKJIOHHYIO IIOCKOCTh)

1. Yro takoe K03((HUIIMEHT BOCCTAHOBIICHHS CKOPOCTH, KaKOBAa METOJIMKA €ro OIpe/ielie-
HUS B JaHHOU padore.

2. 3amnucaTh 3aKOH JIBUYKEHUS LIapyKa MEK/y IIEPBBIM U BTOPHIM COYAAPEHUSMU C HAKJIOH-
HOM IUIOCKOCTBIO KOOPAMHATHBIM criocoboM. Kak omnpenenuts pacctosHue X U BpeMs t Mexay
TUMH COYJapEHUSIMHU.

3. CchopMynupoBaTh 3aKOH COXpaHEHMs MTOJTHON MexaHHueckoi sHepruu. Kak oH mpume-
HsETCA B IaHHOU paboTe.

JlabopaTopnasi padora Ne 3 «Ynpyrui yaap mapos»

1.B kakux ciiydasx cuctema mapoB OyJIeT3aMKHYTOM.

2.ChopmynupyiTe 3aKOH COXPaHEHHsI UMITYJIbCAa CUCTEMBI.

3.CoxpansieTcs 1 UMITYJIbC CHCTEMBI IapoB nocie yaapa? [louemy?

4.Bun ynapa B aaHHo# pabote. IIpoananusupyiite momydeHHbIH K03((UIMEHT BOCCTa-
HOBJICHUS SHEPTUH.

5.Korza nonnas MexaHu4eckast SHEPTusi CUCTEMbI COXpaHsaeTcs? PaBHBI T KUHETHYECKUE
SHEPruM CUCTEMBI IAPOB J0 U Mocie yaapa?

6.Mo>xeT 1 B HEKOTOPOI CHCTEME HE COXPAHAThCS MEXaHUUECKasi JHEPTUsl U OCTaBaThCs
MOCTOSIHHBIM MOMEHT UMITYJIbCA.

7.BbiBeqTe pacueTHbIe GOPMYIIBI CKOPOCTEH IIapoB MOCe yaapa.

JlabopaTopHnasi pa6ora Ne 4 «OmnpenesieHne MOMEHTOB HUHEPIUH METOAOM KoJjeda-
HUIN»

1. KakoB u3uueckuii cMbICII MOMEHTA HHEPLIMHU MaTepUaIbHOW TOUKH, TBEPJIOTO TEJa.

2. Kak BBIUMCIMTD MOMEHT MHEPIMH TeJIa OTHOCUTENBHO OCH, IPOXOSAIIEH Yepe3 LEHTP
Macc.

3. Chopmynupyiite Teopemy LlTeitnepa.

4. BeiBeuTe CBSI3b MEXAY MAaKCUMAJIBHOW YIJIOBOM CKOPOCTBIO CTEPKHS U aMIUIUTYI0M
€ro KojeOaHMi.



5. Ionyuute dhopmyiy sl pacueTa MOMEHTAa WHEPIIMU IIapa, KOJbIA, CTEP>KHS OTHOCH-
TEJIbHO OCH, POXOSIIEH Yepes LEHTpP Macc.
JlabopaTopHas padota Ne S «OnpenesieHue pajnyca KPpUBU3HbI BOTHYTOM MOBEPXHO-
CTH METO/I0M KaTalolIerocs mapuKa»
1. Y3 kakux COCTaBIISIONIMX CKJIAJBIBACTCS MOJIHASI SHEPTHS IIapUKa.
2. Korna coxpansietcs moyiHas MeXaHU4ecKasi YHeprusl.
3. Kak HampaBieHbl CKOPOCTb U YCKOPEHHE LIEHTpa Mace II1apuKa.
4. YKaxxuTe MOJ0KEHHUE 1apruKa, B KOTOPBIX €ro IeHTp OyAeT UMETh:
a) MaKCHMAaJIbHOE YTIIOBOE YCKOpPEHUE; 0) MAaKCUMATBHYIO JTMHEHHYIO CKOPOCTH;
B) TAaHT€HIIMAJILHOE YCKOPEHHUE, PABHOE HYIIIO; T') HOPMAJIbHOE YCKOPEHUE, PAaBHOE HYIIIO.
OO®bsicHHUTE BaIlll BEIOOP.
5. Kakoit Bug iMeeT TMHAMHYECKOE YpaBHEHHE KOJIeOaHUH IIapuKa.
6. ChopmynupyiiTe yclIioBus, IPpU KOTOPHIX BO3HUKAIOT TAPMOHHYECKUE KOJICOaHUSI.
7. I[loueMy yroi OTKJIOHEHHUS IIapuKa (0T MOJIOKEHUS PAaBHOBECHS) JOJKEH ObITh Mall.

Tema 2. MoJiexyJisipHasi (U3UKA U TEPMOAUHAMHUKA
HNupuxarop nocruskenus: OIK-2.2.

JlabopaTopHas padora Ne 6 «Bia:xkHOCTH BO3/1yXa H METO/IbI €€ U3MepPeHnsI»

1. B uem 3akitoyaeTcsi CylHOCTb ICUXPOMETPUUECKOT0 METO/1a OTNPEICIICHUS BIaKHOCTH.

2. I'ne n xak ycTaHaBIMBAETCs IICUXPOMETP.

3. KakoBbl ipaBuiia HaOIIOJCHUS 11O TICUXPOMETPY.

4. B uém 3aKiro4aercs OCHOBHOE OTJIMYME aCIUPALMOHHOIO IICUXPOMETPA OT CTAaHI[MOH-
HOTO.

5. KakoBo ycTpOCTBO BOJIOCHOTO THTPOMETPA.

6. AGcomnroTHasi BIAXXKHOCTh BO3/1yXa paBHa 18,6 /™, Onpenenutb ynpyroctb BOJASHOIO
napa npu temieparype Bozayxa +25,5 °C.

7. OnpenenuTb TOUYKY POCHI, €CIIH OTHOCUTENbHAS BIaXXHOCTh cocTapisieT 70 %, a Temie-
patypa +5,6 °C.

8. OnpeenuTh KOTMYECTBO BOASHOTO Tapa, coaepskamerocst B 1 M3 Bosmyxa, ecnu nedu-
IUT BIaxHOCTH paBeH 0,5 MM, a Temmneparypa — 2,5 °C.

9. B 1 kr Bo3yxa copepkutcs S r BoAsHOTo napa npu temneparype 20 °C u atmochepHoM
nasienuu 1008 rlla. OnpenenuTs OTHOCUTENBHYIO BIAXKHOCTh BO3yXa U JE€(PUIUT BJIaXKHOCTH.

Jladoparopnasi padora Ne 7 «OnpenesieHue nokasareis aauadarsl Meroaom Kiiemana u
He3zopmar»

1. Cdopmynupyiite |-e Hauaso TEPMOAMHAMMKY U 3alUILNTE €ro /IS UIealbHOIo rasa.

2. Kakoii ra3 MO>KHO cUnTaTh HeaIbHBIM. OT KaKMX TEPMOJAMHAMUYECKUX ITapaMeTPOB 3a-
BHUCUT BHYTPEHHSISI SHEPTUsI UJI€AIBHOTO Ta3a U YTO OHA ONKCHIBAET.

3. Kakue BeTMUMHBI BXOJAT B YpaBHEHHE COCTOSIHUS UI€ATBHOTO rasa.

4. JlaiiTe ompeeneHUe TEIIOEMKOCTH. YeM OHa OTIWYAeTCsl OT MOJIAPHOM U OT yJeIbHOM
TEIJIOEMKOCTEN.

5. Tlowyemy st pa3HbIX MPOIECCOB BEJIMYMHA TEIUIOEMKOCTH OJIHOM U TOH ke cucTema pas-
JNYHA.

6. Kakwue BenmmunHbI CBsI3bIBaET ypaBHeHHEe Maiiepa 1 Kak ero moxyduTh.

7. Kakoii nporiecc Ha3bIBaeTCs ainabaTHYECKUM, TOJIUTPOITHYECKUM.

8. Jlokaxwure, 94TO M300apUICCKUH, H30TEPMUICCKHH M H30XOPHUICCKUI TTPOIECCHI SBIIS-
I0TCSl YACTHBIMM CIIy4asiMU IOJUTPOIMYECKOTO.

9. Kak Ha mpakTuKe OCyIIeCTBUTh aIna0aTHIECKUH TPOIIECC C Ta30M.

10. BeiBenute ypaBHenue Ilyaccona mia aguabaruyeckoro mporecca. Uto Takoe mokasa-
TeNb aauadaThl.



11. VneanbHblii ra3 pacmupsiercs (CKUMAaeTcs) aanadaTuyeck (M300apHuecKu, U30TepMH-
4yecku). UTO Mpu 3TOM IPOUCXOAMT C JaBJICHHEM, 00BEMOM, TEMIIEPaTypOil U BHYTPEHHEHN dYHEP-
rueii raza. Hapucyiite npumepHsie Tpag ki 3TUX MpoleccoB Ha quarpamMmax a) T - p; 6) T - V;
B)p-V.

12. 3anmmmTe BRIpakeHHe BHyTpeHHed sHepruu, temnoemkocreit C,,C, u mokasarens

annabaThl B MOJICKYIISIPHO- KWHETUYECKOU Teopun. Kak OHM 3aBUCAT OT YKCIa CTENIEHEH CBOOOIBI
| MOJICKYJI ra3a.

13. BnaxxHoCTh BO3/lyXa B KOMHATE HAYMHAET BO3pacTarh. UTO MPH 3TOM MPOUCXOINT C €ro
IUIOTHOCTBIO U MTOKAa3aTesneM aanadaThl.

14. Kakue nporecchl ¢ Bo3ayxoM B 6aiutoHe b Ha puc.3 - 2 mpoucXoAsT NpH BRITOJTHEHHN
paboThl: a) MpH HaKAaYMBaHUM BO3AyXa; 0) mpu OTKpbIBaHUU KpaHa K; B) mpu ero nocienyromiem
3aKkpbiBaHuU. [loueMy UMEHHO 3TH MPOLIECCHI.

15. B xakoii MOMEHT clieyeT IJIOTHO 3aKPBITh KpaH MpHU BBINOJHEHUH paboThl. [louemy
JIaBJIEHUE BO3yXa B 3aKPHITOM COCY/E HAauMHAET CHOBA BO3PACTaTh O BEIMYHUHBI p2. B Kakoii
MOMEHT M I10 KaKOi MpUYMHE 3TOT POCT AaBleHus npekpainaercs. [louemy naBieHue p2 He MOXKET
BO3PACTaTh JI0 IEPBOHAYAILHOW BEIIMYHMHEI 1 .

16. BeiBeuTe ypaBHEHUs Ul ONpeJeIeHus MoKa3aTels aquadarsl Y . JlokakuTe 9TOT BbI-
BO/I.

17. Kak uzmepsieT naBieHue Bo3Iyxa B 6amuione manoMeTp M Ha puc. 3-2.

18. ITouemy 3KCIIEpUMEHTAIILHO OIpeessieMas BeIMUNHA IOKa3aTelsl Y MEHbIIE TeOpPETH-

yeckoil. Kakoit oHa 1o/mkHa ObITh coracHO Teopuu. OOBSICHUTE IPUYMHBI PACX 0K ICHHSL.

JlabopaTopHnas padora Ne 8 «Onpenenenne ko3(ppuueHTa MOBEPXHOCTHOIO0 HATSI-
JKeHHSs1 BOJAbI METO0M OTPbIBA KOJIbIa»

1. Kak 00BSICHUTB CTpEMIICHHE KHUJIKOCTA COKPATHTh CBOIO CBOOOIHYIO MMOBEPXHOCTb.

2. Ha yTto 3aTpaunBaercs paboTa IpH yBEITUUYEHUH TOBEPXHOCTH KHJIKOCTH.

3. JlaTp nBa onpenenenus ko3 duiimenTa moBepxXHOCTHOTO HATSHKeHUs. EAMHUIBI ero u3-
MepeHHUsL.

4. BoiBecTu pacueTHyI0 (hopMyiny Ko puiueHTa MNoBEpXHOCTHOIO HATSKEHUS.

5. Kak HarpaBiieHa cuiia MOBEPXHOCTHOT'O HATSDKEHUSI B MOMEHT OTphIBa KOJIbLIA.

6. Kak 1 OT 4ero 3aBUCAT CUIIbI MOJIEKYJISPHOIO B3aUMOIEUCTBUS U KOI(PPHUIIMEHT TOBEPX-
HOCTHOT'O HaTSDKEHUS.

7. MoHO J1 onpeieIuTh KOd(P(GUIIUMEHT TOBEPXHOCTHOTO HATSHKEHHSI METOJIOM OTPhIBA
KOJIbIIA, €CJIM KUAKOCTh HE CMAYUBAET KOJIBLIO.

JlabGopaTopHas padora Ne 9 «omnpenenenune Ko3(ppuumeHTa BAZKOCTH KHIAKOCTH 10
meroay Ctokcay

1. Harucats o01iee BeIpakeHUE TSl BA3KOW CHIIBI U IPOUJUTFOCTPUPOBATH YEPTEIKOM.

2. JlaTh onpeaeneHre TuHaMu4Yeckoro koddduimenta Bs3kocTu. Kakosa enunuia ero u3-
mepenus B CU.

3. Kakue cuisl JEMCTBYIOT Ha IIAPHK, ABWKYILUNCS B TTIMLEPHUHE.

4. [louemy pucka 1 10oyKHA HAXOAUTHCSA HECKOJIBKO HUXKE MOBEPXHOCTH KUIKOCTH.

5. BeiBecTH pacueTHyIo (GopMyiTy AUHAMHUYECKOT0 KO PHUIIMEHTA BI3KOCTH |L.

6. Kak BSI3KOCTB JKUJKOCTH 3aBUCUT OT TEMIIEPATYypPHI.

JlabopaTopnasi padora Ne 10 «onpeneseHue BA3KOCTH BO31yXa, CPeAHEH AJTUHBI CBO-
0oaHOro npodera MoJiekyJ1 U X 3¢ peKTUBHOrO AUaAMETpPa»

1. Yro Takoe BA3KOCTh raza (SKUAKOCTH).

2. Yrto Takoe cpeaHsis IMHA CBOOOHOTO TTpodera MOJICKYJIbl Ta3a U OT Yero OHa 3a-
BUCHT.

3. Maiite onpenenenue 3gppextuBHOro Auamerpa moiekyin. [louemy addekTuBHBIN
JMaMeTp Bcerja 0oJbIlie HCTUHHOTO.

4, ChopmynupyiiTe MOHATHE MOJISTH WICATBHOTO ra3a. 3aluiluTe ypaBHeHne MeH-

neneesa-Knaneipona.



o. B uewm 3akmrouatorcst 3akoHbl J[anbToHa 1 ABOTaIpo.

6. JatiTe onpenenenue cpeaneit apuMeTHIECKO, CpeTHel KBaApaTUIHON 1 HAanbO0-
Jiee BEPOATHON CKOPOCTEN MOJIEKYIJI.

7. Urto Takoe yuciao ABoraapo u yucio Jlommuara.

8. Cnenaiite BbIBOJ (popmMyIt asist </1>, o,n.

Tema 3. DJIeKTPHUYECTBO 1 MAarHETHU3M
Nuauxarop gocruxenus: OIK-2.2.

JlaGoparopunasi padora Ne 11 «MocToBo# MeTOX H3MePeHUii»

1. V3meHuTCs U yclioBUE PaBHOBECHS MOCTA, €CIIM TaJIbBAHOMETP M MCTOYHMK TOKA IOMe-
HSTH MECTaMH.
2. Kax ¢opmympyrorcs 3akons! Kupxroga.
3. BriBeute ycioBre paBHOBECHS MOCTa, MCIONB3Ysl 3aKoHbI Kupxroda.
4. 3anummre GOpMyIy U ONPEAETICHUs COMPOTHBIICHUS Y4acTKa I, COAepKa-
IIEro MMOCJIEJ0BATENBHO WIIH MApaJUIEIbHO COSIMHEHHBIE PE3HCTOPBL.

JlabopaTopHas pa6ora Ne 12 «3yueHue siBJIeHUS 3JICKTPOINPOBOIHOCTH H OIpe/eJie-
HHe y1eJJbHOr0 COMPOTHBJIEHUSI METALIIA)

KaxoBBI OCHOBHBIE ITOJIOKEHHUS KJIACCHYECKOM DJICKTPOHHON TEOPUH METaJLIOB.
3anumure GOpMyIy IS OTIPEIeNICHHS TNIOTHOCTH TOKA.

3anummre 3akoH OMma B quddepeHnuansaoi Gpopme.

BriBeute 3akoH OMa U3 3IIEKTPOHHBIX PEACTABICHUN.

B 4em cymHOCTb 3IIEKTPOCOTPOTHBIICHUS METAILIOB.

OT KakuX mapamMeTpoB 3aBUCUT COMPOTHUBIICHUE MPOBOIHUKOB.

BeiBectr pacuerHbie hopmyst (5) u (6).

NookrwnpE

Tema 4. ®u3nka Kojae6aHuii U BOJTH
Nuauxarop aocrmxenus: OIK-2.2.

JlabopaTopHnas pa6ora Ne 13 «M3yueHue 3aKOHOB K0/1€0aTeJILHOI0 IBHKEHUS C T0-
MOIILI0 MATEMATHYECKOT0 MASITHHKA»

1. Urto takoe konebanus. CoocTBeHHbIE Koebanus. CBoOoiHbIE Kotebanus. ["apmo-
HUYECKUE KoJeOaHusl.

2. Jaiite onpeneneHust aMIUIUTY1bl, (a3bl, IEPUO/IA, YACTOTHI, IUKJINYECKOH YaCTOThI
KoJIeOaHusl.

3. Yo Ha3bIBAETCS MATEMAaTHYECKIM MasTHHKOM.

4. Kakue xonebanust MaTeMaTHYECKOT0 MasiTHUKA CUUTAIOTCSI MAJIBIMH.

5. Briseaure popmyny nepuoaa kojaebaHuii MaTEMaTUYECKOTO MasiTHUKA.

6. Kak MOxHO onpenenuTts nepuo] KojeOaHui MasiTHUKA HKCIIEPUMEHTAIIBHO.

7. 3anuiuuTe ypaBHEHHE rapMOHUYECKOTO KOJieOaHus, MOSICHUTE (PU3UYECKUN CMBICIT
BCEX BXOJSIIMX B HETO BEJIMYHH.

8. [Tomyaute popmyny 11t pacdeTa MaKCUMaIbHON CKOPOCTH KOJIEOIIFOIICHCS TOUKH.

9. [Tonyuure dopmyny ans pacyera MaKCHUMaJIbHOTO YCKOPEHHs KoJeOmromeincs
TOYKH.

10.  Ilomyuure dopmyny Ans ompeAeseHHUs BOCCTAaHABIMBAIOIIEH CHIIBI U €€ MaKCH-
MaJIbHOE 3HaYECHHUE.

11.  Tonyuwure nuddepeHnuanibHoe ypaBHEHHE TAPMOHHUECKUX KOJIeOaHHH.
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12.  Cnaenaiite BeiBoA popmyiisl morpeurHoctH (13).

13.  Tlowyemy koneGaHHMsI MaTeMaTUYECKOT0 MAasTHUKA WHOTJA HA3bIBAIOT KBa3HYIIPY-
TUMH KOJICOAHHSIMH.

JlaGoparopHasi pabora Ne 14 «OnpeneneHue yCKOpPeHUsi CBOOOJHOIO MAJAeHUs € I0-
MOIIbI0 (PU3NYECKOT0 MAITHUKA)

1. Maiite onpeseneHne MaTeMaTUYECKOro U (PU3NUECKOro MasiTHUKA.

2.BeiBeute Gopmyity neproaa KosuedaHui GU3NIEeCKOro MasiTHUKA.

3. Uro takoe mpuBeaeHHas JinHa. Kak oHa cBs3aHa ¢ MOMEHTOM MHEPIUH (HU3HUECKOTO
MasITHUKA.

4. Yto Takoe CONnpsiKEHHbIE TOUKHU.

5. Chopmynupyiite Teopemy llteitnepa.

6. llap 1 quCcK ¢ OIMHAKOBBIMH paJliycaMd U MacCaMU COBEPILAIOT KoieOaHUsI OTHOCHU-
TEJIbHO TOPU30HTAIBHOM OCH, MPOXOISIIEH 10 KacaTeIbHOW K MOBEPXHOCTH. PaBHBI JIM 4aCTOTHI
UX KOJIeOaHUH.

JlabopaTopnasi padora Ne 15 «M3y4yeHue kojie0aHUl NPYKHHHOTO MAITHUKA)

1. KakoBbl He0OX0IUMBIE YCTIOBHS ISl BO3OYKICHUS TApMOHUYECKUX KoJeOaHHil B Mexa-
HUYECKOM CHUCTEME.

2. Yem ompezensercs Mepuol, aMIUINTy1a U HadajdbHas (a3a cBOOOIHBIX MEXaHUYECKUX
rapMOHHMYECKHUX KOJICOaHUH.

3. KakoB ¢uzuueckuii cMbIci KodphUIIMeHTa YIPYTOCTH MPY>KUHBI.

4. 3anucarb TUHAMUYECKHE YPaBHEHHUS U 3aKOHBI IBIKCHUSI TPy3a Ha MPYKUHE.

5. BeiBectu popmyny nepuoja kojiebaHuii mpyKMHHOTO MasiTHUKA.

JlabopaTopHas padora Ne 16 «Onpenesenune AJMHBI CBETOBOH BOJHBI PH MOMOIIM
AM(PPAKIMOHHON peleTKH»

1. Uro Ha3bIBaeTcs qudpakiiuei cBeTa.

2. Kak npoucxoaut audpakuust Ha OHOM IIENH.

3. Kak mepepacrpenenseTcs IOTOK CBETOBBIX BOJH Ha JU(PPAKIIMOHHON PEIIETKE.

4. Kak u3mensiercst mudpakiimonHas KapTHHA OT MHOTHUX IIeJIeH [0 CPaBHEHUIO C JTU-
dbpakuueit oT 0THOM IEINH.

5. Kakum 06pazom MOKHO OIpeeuTh JUIMHY CBETOBOM BOJIHBI C TOMOIIBIO TU(paK-

LIIOHHOM PEIIETKH.

JlabopaTopnasi padora Ne 17 «OnpenesieHue KOHIEHTPAIUM PACTBOPOB NIPU MOMOIIHU
NOJISIPUMETPA»

1. Uem 00bsCHsETCS BpallleHUE MIIOCKOCTH KOJIe0aHUi CBETOBOrO BEKTOpA B ONITHYE-
CKHU aKTHBHBIX BEIECTBaX.

2. [Touemy B UCTIOIB3YEMOM TOJIIPUMETPE HAOIIOAACTCSI TPOHHOE TI0JIE 3PEHUS.

3. Kakoii crioco6 ypaBHMBaHMSI CBETOBBIX IOJIEH MPUMEHSETCS B OJISIPUMETPE.

4. OT 4ero 3aBUCHUT yroJl HOBOPOTA INIOCKOCTH KOJIEOaHUH CBETOBOI'O BEKTOPA.

5. [Touemy He UCTIONB3yeTCS B JAHHOM METO/IE yCTAaHOBKA HA OIMHAKOBO SIPKYIO OCBe-

HIEHHOCTh TPOMHOTO MOJISl 3pEHUS.

Tema 5. KBanToBasi u aToMHas pu3nka
Nuauxarop gocruxenus: OIK-2.2.

JlabopaTopnasi padora Ne 18 «M3MepeHue BICOKHX TeMIIepaTyp ¢ NOMOIIbIO ONTH-
YecKoro NupoMeTpa

1. Yo Ha3bIBaeTCs CIIEKTPAIBHON U3JIy4aTeIbHON CIIOCOOHOCTbIO TENa.

2. Yto Ha3pIBAECTCS YHEPTrETUUECKON CBETUMOCTBIO TENA.

3. Kakoli 3aKOH U3ITy4eHUs SBJISIETCS CAMbIM YHUBEPCAIBHBIM.



4. AGCoMOTHO YepHOE TEJIO M Cepoe TEJIO MMEIOT OJMHAKOBYIO Temreparypy. Kakoe u3
HUX U3JTy4aeT OoJIbIIIe.

5. Kakoi1 3aK0H TEII0BOr0 U3Jy4E€HUS UCIIOIb3YETCS B IPKOCTHOM IMHUPOMETPE.

6. Uto Takoe ApKOCTHas TeMreparypa.

7. Kakoii 3aK0H poBepsieTcss BO BTOPOi YacTH paboTHI.

JlabGoparopHasi padora Ne 19 «CHsiTe XapaKTePUCTUK U ONpeae/ieHre NapaMeTpPoB
(porodziemenra»

1.Kakue Buasl poToaddekra cymectByroT. Kakoit Bua gpororddexra BbI HCCiIe10BaTH.

2.Kaxk doTonHas Teopus cBeta 00bscHsAeT GOTOIP(DEKT.

3.3anumuTe 3aKoH BHEMIHETO GoTodddekra.

4.Yro Takoe "kpacHas rpanuna” gorodddexra.

5.0t 4dero 3aBHCUT BeJIMYMHA TOKA HAckIeHus mpu hoTosddexTe.

6.Kakas xapakrepuctuka HoTorQexra 3aBUCUT OT YaCTOTHI MAJAIOIIETO CBETA.

JlaGoparopnass padora Ne 20 «M3yuyeHue cneKTpa BOAOPOAA U ONpeieeHue MoCTo-
siHHOM Punoepra»

1. YTo TaKoe CHEKTP U3Ty4ICHHUS.

2. Uro Takoe crieKTpaabHast JHHUS, CEPHSL.

3. Kaxkue cymecTByIOT cepuu B CIIEKTpPE BOJIOPOAA.

2. Kak oObsicusier Teopust bopa nmuHeiyaThlil ClieKTp aTOMOB.

3. Kaxk 3aBucur pagnyc bopoBckoit OpOHTHI OT INIaBHOTO KBAaHTOBOTO yucia N. Yemy
OH PaBeH MpHu N —0.

4. [Touemy B crieKTpe BOAOPOIHOH JIaMITBI COCTOMT M3 OOJIBIIOTO YKCiIa JIUHUM, a He
TOJIBKO U3 JUHUKA aTOMApHOTO BOAOPOJA.

5. Jlnst yero ucronb3yeTcs B JaHHOH paboTe pTyTHAs JamIia.

Kpurepun onenku:

1 6as11 BBICTABIISICTCA CTYACHTY, €CIIM OH UCUYEPIBIBAIOLIE, JIOTHYECKH U apIyMEHTUPOBAHO U3J1a-
raeT Marepual 1o TemMe J1abopaTopHoi paboThl; 000CHOBBIBAET COOCTBEHHYIO TOUKY 3pEHUS IIpU
aHaJM3e HKCIePUMEHTAIbHBIX JaHHBIX, CBOOOHO OTBEYaeT Ha MMOCTABJICHHBIE JIOTIOJIHUTEIbHbIE
BOIIPOCHI, JI€TIa€T 0OOCHOBAHHbBIE BBIBOJIHI ;

0,5 6aJ1a BBICTABISETCS CTYACHTY, €CIIU OH JIEMOHCTPUPYET JOTMYHOCTh U I0KA3aTEIbHOCTh U3-
JIO’KEHUS MaTepuala 1o TeMe JiabopaTopHOi pabOThl, HO AOMYCKAaeT OT/AEIbHbIE HETOUHOCTHU MpHU
VCIIOJIb30BAaHUU KIIFOUEBBIX IOHATUH; B OTBETAX Ha JOINOJIHUTEIBHBIE BOIIPOCHI UMEIOTCSI HE3HA-
YUTEILHBIC OIMOKH;

0 6aJs1;1a BBICTABIISICTCSI CTYACHTY, €CJIM OH HE PacKpbll MaTepHuall 1o TeMe JJabopaTopHOi paboThI.

3agaHus 1J151 TEKyIero KOHTPOoJIs

Bomnpocsl 1J11 KOHTPOJIBHBIX padoT

Tema 1. ®usnueckue 0OCHOBbI MEXaHUKH
Nuauxarop gocruxenus: OIK-2.2.

. Onpenenenue Myt Npu NpOU3BOJIbHOM ABH)KEHUN MaTEpUAIbHON TOUYKH.
. ChopmynupyiiTe CBOWCTBO aiTUTUBHOCTA UMITYJIbCA.

. ChopmynupyiiTe NpUHIUN CYTIEPIIO3ULIUHN CUIL.

B 4uém cocTouT paznuune Mexay NOHATHSIMH SHEPTUU U paOOTHI.

. UeM 00yCIIOBJIEHO U3MEHEHHE MTOTEHIINATLHON SHEPTUH.

. Uem 00yCIIOBI€HO U3MEHEHNE KUHETUYECKOW SHEPTHH.

. Kitaccuueckast MexaHuKka 1 rpaHULbl €€ IPUMEHUMOCTH.

. OCHOBHBIE 3aKOHOMEPHOCTH JIBH)KEHUS TOUKU MO OKPYKHOCTH.

ONOUTAWN P
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9. [ToHsgTHE COCTOSHUS B KJIACCUYECKOU MEXAHUKE.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

T'MH.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

ITepBblii 3ak0H HpI0TOHA M TOHATHE UHEPIIMATILHOM CUCTEMBI OTCYETA.
Bropoii 3akoH HbproTOHA Kak ypaBHEHUE ABUKCHUS.

Cuna xak Mpou3BOIHAs UMITYJIbCA.

Tperuii 3akoH Hpr0TOHA M 3aKOH COXPaHEHUS UMITYJIbCA.
Heunepunanbaslie cucteMsl orcdera. Cuibl HHEPLIUH.

3aKOH COXpaHEHHUs UMITYJIbCA KaK (PyHIaMEHTAIbHBIA 3aKOH PHPO/IBI.
PeakTruBHOE NBUKEHUE.

Teopema o nBHKeHUU LIeHTpa MHEpLUU. CUCTEMA LIEHTPA UHEPLIUH.
MomeHT umnyibca. 3aKOH COXpPaHEHUSI MOMEHTA UMITYJIbCa.

MoOMEHT cuiibl. Y paBHEHHUE MOMEHTOB.

CBs13b MeXly KHHETUYECKMMHU SHEPTUSAMU B PA3JINYHBIX CHCTEMAX OTCUETA.
3aKOoH cOXpaHEHUs SJHepPruM B Mexanuke. O0medru3nyeckuii 3aK0H COXpaHEHHUs YHEP-

YpaBHeHUsI IBIXKEHUS] M pABHOBECHS TBEPIOTO TEa.

DHeprus ABUKYILIErocs Tea.

MoOMEHT MHEpUHH TeJla OTHOCUTENIBHO OCH. BpamaTenbHblii MOMEHT.
OO01111e cBOMCTBA KUIKOCTEN U ra3oB.

YpaBHEeHUs paBHOBECHS U IBMXKCHUS )KUIKOCTH.

WneanpHas u BI3Kas )KUIKOCTD.

I'mapocraTuka HECKUMAEMOM KUIKOCTH.

Knnematnueckoe onucaHue IBHKCHUS KHIKOCTH.

Teuenwue xxunkoctu no Tpyoe. ®opmyna I[yazeins.

3axonbl nogodus. ®opmyna Crokca.

VYupyrue HanpspkeHus. 3akoH ['yka. PacTspkeHue u cokatue CTepKHEH.

Tema 2. MouiekyiasipHast pu3MKa U TEPMOAMHAMMKA

Nuauxarop aocruxenus: OIK-2.2.

1.

OcobenHoctu rpaguka QyHKIUM pacnpeAeseHns BeTUYUHBI CKOPOCTH MOJIEKYI

UaCaJIbHOIO rasa.

ONoGaRWN

rasa.
9.

10.

JlaBneHue ra3a ¢ TOUKH 3pEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
Krnaccudukanust 1 ycTporWCTBO TEIJIOBBIX MAIIKH.

OO0paTtuMbie 1 HEOOPATUMBIE TETIJIOBBIE MPOIIECCHI.

OCHOBHBIE TUITBI TETJIOOOMEHHBIX aIIapaToB.

TennoBoe nBukeHne. MakpOCKOMMYECKUE MTapaMeTPBhI.

YpaBHeHHE cOCTOsTHUSA. BHYTpEeHHSIs1 SHEPTHS.

HHTeHCHUBHBIE M SKCTEHCHUBHBIE MapaMeTpbl. Y paBHEHUE COCTOSHUSA HAEATbHOIO

OcHOBHBIE 3aKOHBI HJEAJIBHOTO Ta3a.
JlaBneHue rasa ¢ TOYKH 3pEHHsI MOJEKYISIPHO-KMHETHYECKON Teopuu. Moneky-

J'I}IpHO-KI/IHeTI/I‘-ICCKI/Iﬁ CMBICJI TEMIICPATYPHI.

11.  TemnoeMKOCTh MHOTOATOMHBIX a30B.

12.  TlepBoe Hayajao TEPMOJUHAMUKH.

13.  DuTpomus.

14.  Bropoe Hayano TEPMOJMHAMMKH, TEPMOJUHAMUYECKHE MOTCHLUAIbI U YCIOBHS
pPaBHOBECHS.

15.  Tloustue o pusnueckoit kuneruke. Jnudpdysus u rertonpoBoaHocts. Koadpuru-

eHT auddy3un. Korddunuent remnonpoBogHocTu. TemneparyponpoBoaHOCTb. BpeMs Bbipas-
HuBaHus. Jnddysus B razax u TBepAbIX Tenax. BsaskocTs. JuHamMuueckuil 1 KMHEMaTHYECKHUMA
KO3 (UIIMEHT BSI3KOCTHU ra30B U )KUJKOCTEH.
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16.  ®a3bl u azoBble npeBpalieHus. Y cinoBue papHoBecHs (az. @a3oBbie AUarpaMMBl.
VYpasuenne Knamneiipona — Knaysuyca. Kputnueckas touka. MeracrabunbHbie cocTosiHus. Tpoii-
Has TOYKa.

17. VYpaBuenue Ban-nep-Baanbca. @a3oBbie epexo/ibl BTOPOro poja.

Tema 3. DjeKTpHYeCTBO U MATHETH3M
Nuaukarop nocruxenusi: OINK-2.2.

1. ONeKTpUYecKuil 3apsaa U HAIPSXKEHHOCTh JIEKTPUYECKOro noiisd. [IMcKpeTHOCTb
3apsja.
3akon Kynona. [IpuHiumn cyneprno3unuyu.
Pabora snexrpocrarnueckoro noist. LupKyasnus 3j1eKTpocTaTUYeCKOro Mmos.
[Torennuan. CBsi3p NOTEHLIMANA C HAIIPSPKEHHOCTHIO 3JIEKTPOCTATHUECKOTO MOJIS.
IIpOBOHUK B JIEKTPOCTATUYECKOM IT0JIe. M1eanbHbli IPOBOJHUK.
EMKOCTh KOHJIEHCATOPOB PA3JIMYHON reOMeTpUYECKON KOH(UTypaLuu.
VYcnosue cymectBoBaHus Toka. 3akoHbl Oma u Jxoyns — Jlenua. CtopoHHuE
cuibl. DJ]C ranpBannyeckoro sneMeHTa. 3akoH Oma Juisl yyacTKa LeNd ¢ raJlbBaHUYeCKUM 3J1e-
meHTOM. [IpaBuna Kupxroda.

Nookrwd

8. Cuna Jlopenua u cuna Amnepa. Bekrop MarHUTHON MHIYKLUU.
9. MarsuTtHO€E 110J1€ IPOCTEUINX CUCTEM.
10.  BwuTOK ¢ TOKOM B MarHUTHOM nouie. [loTeHnnanbHas 3Heprusi BUTKa ¢ TOKOM BO

BHEIIHEM MAarHUTHOM I1oJie. PamKka ¢ TOKOM B OIHOPOJJHOM MarHUTHOM Iojie. MOMEHT cuJl, 1ei-
CTBYIOLIMH Ha paMKy.

11.  SIBnenwue snekTpomarHuTHo uHaykuuu. [IpaBuo Jlenna.
12. Tox cmenienus. Cucrema ypaBHeHuid MakcBesia.

13.  Toxu Dyko.

14, I'enepaTop nepemenHoro Toka. I{enu nepemMeHHOro ToKa.

Tema 4. ®usuxa kosnedbanuii u BoJIH
HNupukarop nocrukenuns: OIK-2.2.

1. AMIUINTY/a, KPYroBas 4acToTa, (pa3a rapMOHUYECKUX KOJIeOaHU.

2. CrnosxeHue CKalsIpHbIX U BEKTOPHBIX KOJI€OaHMI.

3. MasTHUK, Tpy3 Ha NPYXHUHE, KOJIeOaTEIbHbIA KOHTYP.

4, CBoboansbie 3aryxaronue konebanus. Koaddumuent 3aryxanus, norapudmudec-
KU 1IEKPEMEHT, T0OPOTHOCTb.

S, ®a30Bas MIOCKOCTh OCUUIUIATOPA. DHEPreTHYeCKHE COOTHOLLEHUS JUISl OCIMILIIS-

topa. [IoHATHE 0 CBA3aHHBIX OCHUIUIATOpAX. /[elicTBUE NEPUOIUYECKUX TOTYKOB HA FapMOHUYE-
CKUH OCUUJIISTOP.

6. Pe3onanc. Pe3oHaHCHBIE KpUBBIE.

7. OcumaTop Kak CHeKTpaibHbIM mprdop. MoaynupoBanHble kKonebanus. CrekTp
aMIUTUTYAHO-MOAYJIMPOBAHHOTO KOJIEOAHUSI.

8. BreyxaenHble koieOaHus OCHUIUIATOPA MO/ IEHCTBUEM CUHYCOUAATBHOM CUIIBL.

Ammuintya u ¢a3a npu BBIHYXKIEHHBIX KOJeOaHHSX.
Boinyxaennble kosie0aHusl B 3JIEKTPUUECKUX LIETISAX.

10.  Bomwnsl IInockas crannoHapHas BOJIHA.

11. I1mockas cuHycouanpHas BOJIHA.

12.  berymue u cTOSYME BOJIHBI.

13.  da3oBas CKOPOCTH, [UIMHA BOJHBI, BOJIHOBOE YHCIIO.
14.  Tlonspuzanus.

15.  HHurepdepeHuns CHHYCOUAATBHBIX BOJIH.

16.  PacmpocTtpaHeHHe BOJIH B cpellaX ¢ IUCIEepCHEH.
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17.  HnrtepdepeHirst MOHOXPOMATHUYECKUX BOJIH.

18.  ®OyHKIUS KOTEPEHTHOCTH.

19.  HnrepdepeHus BOJIH.

20.  Ilpunnun ['totirenca — @penens. [Ipubdmmkenune Openens. [Ipubnnxenne OpayH-
rodepa.

21. [Ipocteie 3anaun audpakuun: Judpakiys Ha OJJHON 1 Ha MHOTHX Iiensx. {udpak-
I[MOHHAS PEIeTKA.

22.  udpakius Ha KPYrIOM OTBEPCTHH.

23.  Judpaxuus @payHrodepa v CeKTpalIbHOE Pa3I0KEHHE.

Tema 5. KpantoBasi u aToMHasi pu3MKa
Nuaukarop nocruxenusi: OINK-2.2.

1. ®doroanekTpuueckuii 3hdexT, cTabuIbHOCTh U pa3Mepbl aroma. CTpoeHHe aToM-
HOTO s1pa.

2. [Toctynate! bopa.

3. JIuneituatelie cekTpbl aTOMOB. I [pUHIIUIT COOTBETCTBUSA. DHEPTUS U UMITYJIBC CBE-
TOBBIX KBaHTOB.

4. DnemMeHTapHasi KBAaHTOBasl TEOPUS U3IydeHUsl. TennoBoe paBHOBECUE U3ITyUEHUSI.

5. I'mnotesa ne bpouins. JIudpakius snekrporoB. udpakius HEHTPOHOB.

6. BoHoBbIE cBOICTBa MUKPOYACTHIL U COOTHOLIEHUSI HeonpeeneHHocTeld. Habopbl
OJIHOBPEMEHHO U3MEPHUMBIX BEJIUYHH.

7. Snepusble peakunyu. MexaHu3Mbl SAEpHBIX peakuuid. PagnoakTuBHbIe mpeBpare-
HUS aTOMHBIX sJIEP.

8. Peakuus sineproro nenenud. llennas peaknus nenenust. AnepHsuiit peaktop. [Ipo-
0JieMa UICTOYHUKOB 3HEPTUuu. TepMosiiepHbIe PEAKIIH.

9. VY1paBisieMbli TEPMOSAIEPHBII CUHTES.

10. ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.

11.  ArtomHoe sapo. KBapku. DnemMeHTapHble YaCTHIIbL, IENTOHBI, aApoHbl. B3aumonpe-
BpalICHUS YaCTHII.

12. CunbHOe, »IEKTPOMAarHUTHOE, cllaboe M TPaBUTALMOHHOE B3aUMOJCHCTBUS.
Nepapxus B3auMOACICTBUI.

13. O eauHBIX TEOPUSIX MATEPUU U TOJIA.

14.  ®usuueckas kapTuHA MHpa Kak Quiiocodckast KaTeropus.

Kpurepun onenkmu:

2 0aJl1a - BBICTABIISIETCA CTYJIEHTY, €CJIM UCUEPIIBIBAOILE, MIOCIEI0BATENIBHO, YETKO U JIOTHUECKU
CTPOIHO M3JIaraeT MaTepuas, yMeeT TECHO YBSA3bIBATh TEOPUIO C MPAKTUKON, IPaBUILHO 000CHO-
BBIBAET MPHHATOE PEIICHUE, BIaJeeT Pa3HOCTOPOHHUMHU HAaBbIKAMHU M MPUEMAMU BBITIOJIHEHUS
MPAKTUYECKUX 3a7au;

1,5 6a1710B - BHICTABIISICTCSI CTYICHTY, €CIIU OH I10 CYIIECTBY M3J1araeT MaTepual, MpaBUIbHO MPU-
MEHSIET TEOPETUYECKHUE MOJO0KEHHS MPU PELICHUH TPAKTUYECKUX BOMPOCOB U 3ajay, BIaJeeT He-
00XOAMMBIMU HaBBIKAMHU M PHEMaMH UX BBIIOJHEHUS,

1 0aJuI - BBICTABIIAETCS CTYJEHTY, €CIIM OH UMEET 3HaHMS TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMJI €70 JeTajlel, JOMyCKaeT HETOYHOCTH, HeIOCTaTOYHO NMpaBHIIbHBIE (POPMYIUPOBKH, HApy-
HIEHUS] IOTUYECKON MOCIIE0BATEIbHOCTH B U3JI0KEHUH MPOrPaMMHOI0 MaTepuaa.

0 6as1a - BBICTABIIETCS CTYAEHTY, KOTOPBI HE 3HAET 3HAYUTEIbHON 4acTH MPOrPaMMHOIO Ma-
Tepuana, IOMyCKaeT CyIIECTBEHHbIE OIINOKU, HEYBEPEHHO, C OOJBIINMH 3aTPYIHEHUSIMU OTBE-
4aeT Ha NPaKTUKOOPUEHTUPOBAHHBIE BOIIPOCHI.
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3aganus 151 TBOPUYECKOr0 PeHTHHTA

Tembl D0KJIa00B

Tema 1. ®usuveckne 0CHOBbI MEXaHUKH
Nuaukarop nocruxenusi: OINK-2.2.

. MeTop1 (hr3ruecKoro UCCie0BaHUS: OIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPUSL.
. Baxneiimue 3tansl UCTOpUN (PU3UKH.

. Ponb pu3uky B pa3BUTHH TEXHUKU U BIMSHUE TEXHUKH HA Pa3BUTUE (PUBKKH.
. Paamepnocts puzmuecknx BenmunH. OcHOBHBIC equHUIBI CU.

. [Ipeamer mexanuku. Knaccuyeckass MexaHuKa.

. Ponb poccuiickux y4eHbIX B CTAHOBJICHUH (PU3HKH.

. Poccuiickue yuensie — naypeatsl HoOeneBckoi mpemMun 1o Gpu3uke.

. Ponp MmaTemMaTuKy B ONIMCAHUM SIBJICHUN TIPUPOBI.

. MaTtematuueckuii anmnapaTt (pU3MKH.

10. Pa3Butue ¢pusudeckoit Hayku B Poccuu Ha COBpEMEHHOM JTare.

11. Hayunble ¢pu3nyeckue mKoiIbl B coBpeMeHHoi Poccun.

12. 3nauenne 3akoHoB U. HpI0OTOHA B CTAHOBJIEHNH KJIACCHYECKON (DU3HKH.

O 00 1IN DN K~ WK =

Tema 2. Mouexyasipuast pu3uka ¥ TEPMOAMHAMHAKA
HNuaukarop nocrukenns: OINK-2.2.

JlnHAMWYeCKHEe U CTATUCTUICCKUE 3aKOHOMEPHOCTH B (PU3HKE.

CrarucTuueckuil 1 TEpMOAMHAMUYECKUN METO/IBL.

JlaBiieHME Ta3a ¢ TOYKH 3PEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH.
MonekynsspHO-KUHETUYECKUM CMBIC TEMIIEPATYPHI.

ITepBo€ 1 BTOpOE HAYAJIO TEPMOJUHAMUKH.

Tennossie MamuHbl. Lukn Kapro. Makcumanshbiil KI1/] TenoBoii MalmHsl.
[ToBbimenue 3¢hpexkTUBHOCTH pabOTHI ABUraTesIel BHYTPEHHETO CTOPaHUs.
[ToBsimenue 3hPpexkTUBHOCTH PaOOTHI AU3ENbHBIX ABUTATEICH.

[TpoekThl BEUHBIX ABUTATENEH U JOKA3aTEIbCTBA HEBO3ZMOKHOCTH MX CYIIECTBOBA-

CoNR~ LN E

HUSL.

10.  Pacnpenenenue MaxkcBesuta. PacnipeieneHue 9acTuil mo abCOFOTHBIM 3HAYCHUSM
ckopoctu. CpenHsas KuHeTHyeckast sHeprus yactul. CKOpPOCTH TEIJIOBOTO JIBUXKEHHUS YaCTHIIL.
Pacnipenenenue bonbsimana. Pactipenenenne ['u606ca.

11.  DnexTpuuyecKuil TOK B BaKyyMe.

12.  TepmonneKTpOHHAs SMUCCHS.

13.  Dnexrpuueckuii Tok B raze. IIporeccel HOHM3AIMU U PEKOMOMHALIMU. DIIEKTPO-
HPOBOIHOCTH CITA00MOHM3MPOBAHHBIX TA30B.

14.  Tlomsatme o mna3me. [lna3menHas uyacrota. JlebaeBckas anuHA. DIEKTPOIPOBOI-

HOCTbB I1JIa3MHBI.

Tema 3. DJIeKTPUYECTBO U MATHETU3M
Nuauxarop pocrmxkenns: OIK-2.2.

IIpeameT k1acCU4eCKOM SIIEKTPOAUHAMUKH.

OHeprus B3auMOJEHCTBUS JIEKTPUUECKHUX 3apsI0B.
3akonsl Oma u Jxoymns — Jlenna.

Cuna Jlopenua u cuna Ammnepa.

Cucrema ypaBHeHU MakcBesuia B 3JIEKTPOAUHAMUKE.

agrownE
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6.
7.

DnekTpocTaTudeckas teopema ["aycca.
DOHeprusi B3auMOJICUCTBUA SJICKTPUUYECKUX 3aPSAI0B. DHEPTUsl CUCTEMBI 3apsi-

JKCHHBIX ITPOBOJHUKOB. SHGPFI/ISI KOHACHCATOpAa. IInoTHOCTH OHCPIUr BJICKTPOCTATHYCCKOI'O

THOJISL.
8.
9.

10.
11.

JTYKIUU.

JIBr>keHue 3apssKeHHON YaCTHIIBI B 3JIEKTPUYECKOM U MAarHUTHOM TOJISIX.
3akon buo — Caapa. [IpuHuun cynepno3unum.

MarnuTHas sHeprust Toka. [[1oTHOCTh MATHUTHOM YHEPTUU. DHEPTUS U CHUIIBIL.
®dapazieeBcKas U MaKCBEJUIOBCKasl TPAKTOBKA SIBJIEHUS JIEKTPOMArHUTHOM UH-

Tema 4. ®dusuka kojiedaHuii 1 BOJIH

HNupuxarop nocruskenus: OIK-2.2.

1.

[TonsiTue o konebarenbHBIX Mpoueccax. EAMHBIN MOaX0x K KoJeOaHUusIM pa3iny-

HOM (U3HYECKOU MPUPOIBI.

2.
3.
HOCTBIO.

BOooo~NOOGA

Openes.

11.
12.
13.

0.

KomrmuiekcHast popma mpeacTapieHust koyeOanuii. BekTopHbIe quarpamMmel.
[Tpouecc ycranoBieHus Koyebanuii. Bpems yctaHOBIIEHUS U €T0 CBSI3b C 100pPOT-

Pu3nuecKue CUCTEMBI, COACPKAIUIUE HENUHEHHOCTD.

Cdeprueckue n TUITHHAPHYECKUE BOIHBI.

Oddext Jonmiepa u ero npuMeHEeHNE B TEXHUKE U MEIUIIUHE.

IIpononbHBIE BOJIHEI B TBEPAOM Tene. Bekrop Ymosa.

VYrpyrue BoJIHBI B ra3ax U )KUAKOCTSIX. Y JapHbIE BOJIHBI.

Hudpakuus OpayHrodepa u CeKTpaIbHOE pa3ioKeHUE.

[Tpunnun [Noiirenca — @penens. [Ipudmmkenne @penens. MaTerpan u qudpakmus

[Tpumenenue nnteppepeHunn B Texuuke. HTepdepomerpsl.

[Tpunuun ronorpaduu. PacipocTpanenue cBeTa B BEIIECTBE.
OneMEHTH! KPUCTAJUIOONTUKH. DIEKTPOONTHYECKHE U MATHUTOONTHYECKHE SB-
JICHUSL.

Tema 5. Kpanropasi u aToMHas (pU3HKA

Nuauxartop aocrmxkenus: OIK-2.2.

1.

N

HUKa.
3
4.
S.
6.

I'epnaxa.
7.
8.
9.

CMBICIJI.

10.
11.
12.

[TpotuBopeuns kinaccuueckoil pusuku. [IpodieMbl U3nydeHns YepHOTo Tena.
OtxkpeiTue nocrossHHoM [1nanka. KBanToBas Mexanuka. PenaruBucrckas Mexa-

DNEMEHTHI CIENUAIBHON TEOPUN OTHOCUTEIBHOCTH.

AToMHast pU3UKa U SHEPTreTUKA.

dotoadpdexr. dpdext Komnrona.

O6ocHoBaHue el KBaHTOBaHU: onbIThl Ppanka u ['epua, onwiTel LlTepHa u

OObsicHeHHEe TyHHEIbHOTro 3 (eKTa U yCTONYNBOCTH aToMa.
VYpasuenue lllpenunrepa u ero npuMeHeHHE.
3aaHue COCTOSIHUSI MUKPOYACTHUIl; BOJIHOBAs QYHKIUS; €€ CTaTUCTHUECKHI

OcHoOBHBIE TOJIOKEHUS O0IIeH TEOPUN OTHOCUTEIHLHOCTH.
CrtpyKTypa 31€KTPOHHBIX YPOBHEN B aTOMAX.
[TpunuMn paboTel KBAHTOBOIO reHepaTopa. TBepIOTeNbHbIE U ra30pa3psIHbIC Ja-

3epbl. Pagnocnexrpockonus. [lepssiii Masep. IlepBble s1a3epsl.

13.

CraTucTiiecKoe ONICaHne KBAaHTOBOM CHUCTEMBI, pa3jInine MEXK1Yy KBAHTOBOMEXA-

HUYECKOM U CTaTUCTHYECKOM BCPOATHOCTAMMU.
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14.  Teopema HepHcra u ee cinencTBus.

15.  Crpoenue xpucramioB. MccrienoBaHnue KpHUCTaUIMYECKUX CTPYKTYpP METOJaMU
PEHTTEHO-, JIEKTPOHO-, HEUTPOHOTpaHH.
16.  Toueunsie neeKTbl B KpUCTAIJIaX: BaKAHCUHU, IPUMECH BHEAPEHUS, IPUMECH 3a-

MemieHusd. KpaeBble 1 BUHTOBbIE AMCIOKalMU. JIMCIOKauUs U IUIACTUYHOCTh. AKYCTUYECKUE U
ONTHYECKHE KOJIeOaHUSI KPUCTAJUIMYECKOMN PEIIeTKH.

17. DKCIEpUMEHTAIbHOE MCCIIEI0BAHUE KOJEOATEIIbHOTO CIEKTpa: MOTJIOIICHUE WH-
(bpakpacHOTo M3Iy4E€HUS B MOHHBIX KPUCTAJUIaX, KOMOMHAIIMOHHOE paccesHue, Heynpyroe pac-
CessHHE HEUTPOHOB.

18. TemmoeMKOCTh KPHUCTAJIJIOB IIPU HU3KHUX KW BBICOKHX TEMIICpATypax. Pemrerounas
TCILJIOIIPOBOHOCTD.
19. :‘)HGKTpOHpOBOI[HOCTB MetauioB. Hocurenu Toka B METaljiax, TOYHOCTh KjlaCCU4e-

CKOH 3JIEKTPOHHOM Teopuu. DNEKTPOHHBIN (hepmu — ra3 B MeTasuie. HocuTenu Toka kak KBa3uda-
CTHIIbI, DJIEKTPOHHAS TEIJIOEMKOCTb.

20. O enuHBIX TEOPHUSIX MATEPHH U TIOJS.

21.  ®dwusumyeckas KapTHUHA MHpa Kak (puitocodckas KaTeropus.

Kpurepum ounenku:

2 Dasia - BBICTABISICTCS CTYACHTY, €CIIM COJEp)KaHUE JOKJIaJa COOTBETCTBYET 3asiBICHHON B
HA3BaHUU TEMATHKE; JO0KJIaJ OPOPMIIEH B COOTBETCTBUH C OOIIMMH TPeOOBAaHUSAMHU HAMUCAHUS U
MOJTOTOBJIEHA €0 MPEe3eHTALMsI; JOKIIa] UMEeeT YETKYI0O KOMIIO3UIUIO U CTPYKTYPY; B TEKCTE J0-
KJIaJla OTCYTCTBYIOT JIOTHYECKHE HAPYILIEHHUS B PEJICTaBICHUN MaTepHaa; KOPPEKTHO 0(OPMIICHbI
U B TIOJTHOM 00BbEME MpeICTaBICHbI CIIUCOK UCIIOIB30BAHHOM TUTEPATYPhl U CCHUIKU Ha MCIIOIb30-
BaHHYIO JIUTEPATypy B TEKCTE JOKJIAJa; JOKIAJ MPEeACTaBIseT cOO0M caMOCTOATENbHOE HCCIEe0-
BaHUE, MPE/ICTABJICH KAYEeCTBEHHBIN aHATN3 HAMJIEHHOT0 MaTepuaia, OTCYTCTBYIOT (paKThl ILIaru-
aTa;

1,5 0annoB - BbICTABISAETCS CTYAEHTY, €CIIU COJIEp’KaHUE JOKJIaZa COOTBETCTBYET 3asiBJICHHON B
HA3BaHUU TEMATHKeE; JOKIa] 0(hOpMIIEH B COOTBETCTBHH C OOLTUMU TPEOOBAHUSAMHU HAMTMCAHUS pe-
depata, HO €CTh MOTPEIIHOCTH TIPU 0POPMIICHUHN MPE3EHTAIUH; TOKIIA] UMEET YETKYIO KOMITIO3HU-
LU0 ¥ CTPYKTYPY; B TEKCTE JIOKJIa[a OTCYTCTBYIOT JIOTUYECKHE HAPYILICHHS B IPEACTABICHUU Ma-
Tepuaa; B TOJIHOM 00BhEME MPEeICTaBIEHBI CITMCOK UCIIOJIH30BAHHOM TUTEPATYPHI, HO €CTh OITHOKH
B 0(pOPMIICHUU; KOPPEKTHO O(hOPMIIEHBI U B IOTHOM 00BEME MPEICTABICHBI CCHUIKH Ha UCTIOB30-
BaHHYIO JIUTEpaTypy B TEKCTE JOKJIaJa; JOKJIA] MpeAcTaBisieT co00M caMOCTOATENbHOE HCCIe10-
BaHUe, MMPE/ICTaBICH KaYeCTBEHHBIA aHANU3 HallIGHHOTO MaTepuana, OTCYTCTBYIOT (aKThI IJIaru-
aTa,

1 6aJin - BBICTABIIsIETCA CTYACHTY, €CIIM COAEPKaHHUE TOKJIaJa COOTBETCTBYET 3asBJICHHON B Ha3Ba-
HUU TEMATHUKE; B IIEJIOM JIOKJIa] 0(OPMIIEH B COOTBETCTBUH C OOIIMMHU TpeOOBAaHUSIMH HATUCAHUS
JOKJIaJa, HO €CTh MOTPEUTHOCTH B TEXHUYECKOM 0(hOPMIICHUH; B LIETIOM JIOKJIA UMEET YETKYIO KOM-
MO3UIUIO U CTPYKTYPY, HO B TCKCTC AOKJIAA €CTh JTOTMYCCKHUEC HAPYIICHHUA B IIPCACTABJICHUN MaTeC-
pualna; B IOJTHOM 00BbEME MPECTABICH CIIMCOK MCIIOIh30BAaHHON TUTEPATyPhl, HO €CTh OIHUOKU B
odopMIIeHUH; HEKOPPEKTHO O(POPMIICHBI HJIH HE B MTOJTHOM 00BEME MPECTaBICHBI CCHIIIKHA Ha UC-
MOJIb30BaHHYIO JINTEPATYpy B TEKCTE AOKIAZa; B IEJIOM JOKIAJ] MPEACTaBIsSET cO00M caMOCTOos-
TeJIbHOE HCCIIeI0BaHNE, TPE/ICTAaBICH aHAIN3 HAall/IGCHHOTO MaTepHalia, OTCYTCTBYIOT (DaKThI IJIaru-
aTa,

0,5 6as71a - BBICTABISIETCS CTYACHTY, €CJIH B LIEJIOM COJIEp>KaHue I0KJIa/1a COOTBETCTBYET 3asBJICH-
HOW B Ha3BaHWM TEMAaTHKE; B JIOKJIa/Ie OTMEUYEHBI HApYIICHUs O0mUX TpeOOBaHUI HANTMCAHUSI J0-
KJIa/1a; €CTh OIMOKU B TEXHUYECKOM O(OPMIICHUH; €CTh HApYIICHHUs KOMIIO3ULIMU U CTPYKTYPbI; B
TEKCTe JIOKJa/a €CTh JIOTHYECKHE HapyIIEeHUs B MPEACTABICHUU MaTepuasa; B MOJHOM 00BEMeE
MIPEICTABJICH CIUCOK HMCIOJIB30BAaHHOM JIMTEPATYpPhI, HO €CTh OMIMOKA B O(OPMIICHHH, HEKOp-
PEKTHO O(hOPMIIEHBI M HE B MOJTHOM 00BEME MPEACTaBIEHBI CCHUIKM HAa UCIOJIb30BAHHYIO JIUTEpa-
Typy B TE€KCTE J0KJIa/a; TOKIal He MPeACTaBIseT COO0N cCaMOCTOSITETLHOTO UCCIIEeI0BaHUS, OTCYT-
CTBYET aHAJIM3 HAWJIEHHOTO MaTepHala, MPUCYTCTBYIOT YacThIe CIy4an (PaKTOB IJIaruara;
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0 0ansia - BBICTABISIETCS CTYJEHTY, €CIU COJEp KaHHe JTOKIIaZa HE COOTBETCTBYET 3asIBICHHOU B
Ha3BaHMM TEMAaTUKE WU B JIOKJIaJleé OTMEUEHbl HapylIeHUsl oOmMX TpeOOBaHUI HamHMcaHUs J10-
KJIaJ1a; €CTh OIIMOKH B TEXHUYECKOM O(OPMIICHUH; €CTh HAPYIICHHSI KOMITO3UIIUU U CTPYKTYPBI; B
TEKCTe JOKJIaja €CTh JIOTHUYECKUEe HApyIICHUs B MIPE/ICTaBICHUH MaTepuasa; He B IOJIHOM 00bEMe
MIPEJICTABJICH CIUCOK KCIIOJIb30BAHHOW JINTEPATYPHI, €CTh OIMIMOKH B €ro OOPMIICHUU; OTCYT-
CTBYIOT WJIM HEKOPPEKTHO O(hOPMIICHBI U HE B IOJTHOM 00BEME MPEACTAaBIEHBI CChIIIKUA Ha UCIIOJb-
30BaHHYIO JINTEPATypy B TEKCTE AOKJIA/Ia; TOKIA]] HE PEICTABIsET COOON CaMOCTOSTEILHOTO UC-
CJIeIOBaHMsI, OTCYTCTBYET aHAJIM3 HAMIEHHOTro MaTepuana, TeKCT JIOKJa/a MPeAcTaBisieT co0oi
HenepepaboTaHHBIN TEKCT IPYroro aBTopa (Apyrux aBTOpPOB).

METOANYECKUE MATEPUAJIbI, XAPAKTEPU3YIOHIUE OTAIIbI

®OPMHUPOBAHMS KOMIIETEHIIMIA BO BPEM ITIPOBEJIEHU S
IMPOMEXXYTOYHOM ATTECTALIUA

TunoBasi CTPyKTYpa 3a4eTHOIO 3a/1aHUS

Haumenosanue oyenounozo cpeocmea Makcumanvhoe Konuue-
cmeo 6annos
Bonpoc 1 YpaBHeHHe cocTOsIHUS UaeanbHOro raza. OCHOBHBIC 10
3aKOHBI HJICAJTHHOTO Ta3a.
Bonpoc 2 Wnrepdepennus BonH. KBazuMoHOXpoMaTHYECKHE 10

BotHBI. DyHKIMS KorepeHTHOCTH. MHTEepdhepoMeTprl. Bpemen-
HOE U CIIEKTPaJIbHOE PaCCMOTPEHHUE UHTEP(PEPEHIIMOHHBIX SIBJIE-
uuil. Uatepdepennus BoiH. KBa3uMoHOXpOMaTHYECKHE BOJTHBI.
@ynkuus korepeHTHocTH. MHTepdepomerprl. Bpemennoe wu
CIIEKTPAILHOE PACCMOTPEHNE HHTEPPEPEHIIMOHHBIX SIBICHUI.
IIpakmuyeckoe 3a0anue 3aMkHyTas Katymka u3 100 BUTKOB 20
mwiomansio 10 cM? moMerena B OHOPOIHOE MAarHUTHOE MOJIE,
MEPIEHIUKYIIAPHOE MJIOCKOCTH OCHOBaHMs KaTymku. IIpm us-
MeHeHnn MmarautHoro mnonst Ha AB = 0,1 Tn 3a Bpems At =
0,1 ¢ B karymke Boigenserca 0,001 J[x ternorel. Yemy paBHO
COINPOTHBIIEHUE KATYIIKH.

Tunoeoii nepeuensv 6onpocos K 3auemy:

1. [Ipenmer u3uku. Metoas! GpU3NUECKOro UCCIEAOBAHUA: OIBIT, TUIIOTE3a, YKCIIEPH-
MEHT, TEOpHS.

2. Baxneitmme sransl ucropun Gusuku. Ponb Gu3MKku B pa3BUTHU TEXHUKH U BIHUSHUE
TEXHUKH Ha pa3BUTHE QUBHKH.

3. Pasmepnocth puznuecknx BennunH. OcHOBHBIE equHUIBI CH.

4, [Ipenmer mexanuku. Kunemaruka u guHamuka. Knaccuueckas mexanuka. @usunye-

CKHE MOJIETIH: MaTepuaibHas ToUKa (4acTulla), CHCTEMa MaTepUAIbHBIX TOUEK, a0COIIOTHO TBEP-
noe Teso, cruiouHas cpena. IlpoctpanctBo u Bpems. KunemaTtnueckoe onvcanue nuxenus. [ps-
MOJIMHENHOE JBUKEHHUE TOUKH.

S. JIBr>KeHUE TOYKH MO OKPY>KHOCTH. YTJIOBasg CKOPOCTh U YriioBoe yckopeHue. Cko-
pPOCTh U YCKOPEHHE NPU KPUBOJIMHENHOM JABM)KEHHU. HopManbHOE M KacaTelbHOE YCKOPEHHE.
BekTop yrimoBoit CKOpOCTH.

6. OcHoBHas 3a1aya TuHaMUKU. [ToHATHE COCTOSTHUS B KIIACCHUYECKON MEXAHUKE. Y paB-
HEeHUs JBMXKeHHs. Macca U umiynbe. ['paHuIbl IPUMEHUMOCTH KJIACCHYECKOTo crocoba omnuca-
HUS ABW)KEHUS YaCTHULL.

7. [IepBb1it 3ak0H HpIOTOHA M OHATHE HHEPLUAIBLHON CHCTEMBI OTCUeTa. BTOpOi 3aK0H
HrroToHa Kak ypaBHeHue nBukeHus. Cuila Kak Iponu3BoIHas uMmynbca. Tperuit 3akoH HeroToHa
Y 3aKOH COXpaHEHH sl uMIyibca. HennepimaibHble CHCTEMBI OTCUETA.
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8. Cuunel B pupose. Knaccuduxanus u npuMeps! CHIL.

Q. 3aK0H COXpaHEHUS UMITYyJIbca KaK (PyHIaMEHTaIbHbIN 3aKOH MPUPOIbl. MOMEHT UM-
myJibca. 3aKOH COXPAaHEHUS MOMEHTa UMITYJIbca. MOMEHT CUJIbl. Y paBHEHHE MOMEHTOB.
10. PaGora u kuneruyeckas sHeprusi. MomHocTb. CBsI3b MEKIY KHHETHUECKUMU YHEPIH-

SIMU B a3 IMYHBIX CHCTEMAaX OTCUYeTa. DHEPrHsl ABIKEHHS TeJla KaK 11eJ10r0. BHYTpEeHHsIs SHEPTHsL.
KoHcepBaTuBHBIE M HEKOHCEpBaTHBHBIC CHibl. lloTeHIManmbHas SHeEprus. 3aKOH COXPaHEHUS
sHepruu B Mexanuke. O0uiepu3nuecKuii 3aK0H COXpaHEHUS YHEPTUH.

11. VYpaBHEHHUsI IBUKEHUS U PAaBHOBECUs TBEPJOTO Tejaa. DHEPIUs ABMKYILLErOCs Tela.
MoOMEHT nHepLUH Tena OTHOCUTENIBHO OCH. BpalarenbHblii MOMEHT.

12. OO01iue cBOMCTBA KUAKOCTEH U Ta30B. YPAaBHEHUSI PABHOBECHS U JBUKEHUS HKUIKO-
ctu. MneanbHas U BA3Kas KUIKOCTb.

13. I'mapocraTtuka HecxuMaeMol >XUAKOCTH. KuHemaTudeckoe OInucaHue IBUKEHUS
xuakocTH. CTarmoHapHOe IBHKEHHE UeaNbHOM KuIKocTH. Koadduiument BAa3KocTH.

14. Teuenne xxugkoctu no tpyode. dopmyna Ilyazeiinsa. 3akonsl momodus. dopmyna
Crokca. ['maponnHaMuyeckast HEyCTOMYMBOCTh. TypOyJIeHTHOCTD.

15. VYnupyrue nanpsokeHus. 3akoH ['yka. PacTskeHue u cxxaThe CTepyKHEN.

16. JIMHaMU4eCKHe W CTaTHCTUYECKHE 3aKOHOMEpPHOCTH B ¢u3uke. CTaTHCTUYECKUN U
TEpMOJIMHAMUYECKU MeTO/bl. TeroBoe ABnxkeHne. MakpoCcKOM4YecKrue napameTpsl.

17. VYpaBHeHHe cocTosiHuA. BHYTpeHHss sHeprus. IHTEHCUBHBIE U SKCTEHCUBHBIE I1apa-
METPBIL.

18. VYpaBHEHHE COCTOSHUS UAECATBbHOr0 raza. OCHOBHBIE 3aKOHBI UEAIBHOTO ra3a.

19. JlaBneHue rasa ¢ TOUKHM 3pEHHS MOJIEKYIISIPHO-KMHETUYECKON Teopur. MoneKyIspHO-
KMHETUYECKUI CMBICII TEMIIEPATypPHI.

20. Pacnipenenenne MakcBenna. Pacripenenenue dacTull 1mo aOCOMIOTHBIM 3HAUYEHUSM

ckopocTd. CpenHsisi KuHeTH4ecKas sHeprusi yactull. CKOpPOCTH TEIJIOBOIO ABMXKEHUS YACTHIIL.
Pacnpenenenune bonprmana. TermnoeMKoCTb Ta3oB.

21. OO6parumbie 1 HEOOpAaTUMBIE TETUIOBBIE TIpoliecchl. [lepBoe Haua/I0 TepMOAMHAMUKH.
DHTpoOnUs.

22. Bropoe nayano repmoaunamuku. Ternoseie MamuHbl. [{ukin Kapro. MakcumanbsHbIi
KII/] TenoBoit Mamussl. [IpuHIMn Bo3pacTaHus SHTPOIINN.

23. [Tonsitue o pusnueckoit kuneruke. Auddysus u terionpooaHocTs. Koadpunnent
mudpdy3un. Koapdunument tennonpooanoctu. TemnepatyponpoBoaHocTh. Juddysus B razax
U TBEPJbIX Tenax. BsaskocTh. JlmHaMUUeCKUil M KHHEMATHYECKUM KOA(PGUIIMEHT BI3KOCTH Ta30B
U KUIKOCTEN.

24, ®a3bl 1 ¢pazoBble NpeBpalleHus. YciaoBue paBHoBecHus (a3. da3oBble quarpamMmebl.
VYpasuenue Knanelipona — Knaysznyca. Kputnueckas Touka. MetactabuibHble cocTostHUS. Tpoii-
Has Touka. YpaBHeHue Ban-nep-Baanbsca. @a3oBbie nepexoabl BTOPOTO poja.

25. IIpenmMer Ki1acCU4ECKON ANEKTPOANHAMUKH. JJIEKTPUUIECKUH 3apsi U HAPSKEHHOCTh
anekTpudeckoro nois. JluckperHocts 3apsiaa. 3akoH Kynona. IlpuHnun cynepno3unuu. Diek-
TPUYECKUN JUMOJIb.

26. OnektpocTaTudeckas teopema ['aycca. Pabora anekrpocratnyeckoro mosst. [upky-
JSALUS DJIEKTPOCTATHYECKOTO MOJIS.

27. [Torennman. CBs3p moTeHUMANa C HANPSKEHHOCTBIO 3JIEKTPOCTATUYECKOIO ITOJIS.
ITpoBOAHMK B 3JIEKTPOCTATUUYECKOM ToJIe. eanbHbli MPOBOAHMUK.

28. [ToBepxHOCTHAS IIIOTHOCTH 3apsiaa. EMKOCTE KOHIAEHCATOPOB Pa3IMYHON I€OMETPH-
4eCKOi KOH(pUryparuu. JHEprusi B3aUMOACHCTBHS IEKTPUUECKUX 3apsAA0B. DHEPTUsi CUCTEMBI
3apsyKEHHBIX IPOBOJHUKOB. DHEPrus KoHAeHcaTopa. I[IMOTHOCTE SHEpPIUH 3JIEKTPOCTATUYECKOTO
OIS

29. VYcnoBue cymecTBoBaHus TOKA. 3akoHbl OMa u J[xoyins — JIeHna. CTOpOHHUE CHITBI.
O/1C ranpBaHMUYECKOTO AIeMeHTa. 3akoH OMa I ydacTKa LENu ¢ TaJbBaHUYECKUM 3JIEMEHTOM.
[TpaBuna Kupxroda.
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30. Cuna Jlopenna u cuia Amnepa. Bektop MarauTHoN uHAyKUuU. OCHOBHBIE ypaBHE-
HUSI MAarHETOCTAaTUKHU B BaKyyMe. MarHuTHOE MoJie TPOCTEHIINX CUCTEM. JIBUIKEHHE 3apsyKeHHOM
YaCTULBI B 3JIEKTPUUECKOM M MATHUTHOM ITOJISIX.

31. Butoxk ¢ TokoM B MaruuTHOM moJie. [loTennnanbHast sJHeprusi BUTKA C TOKOM BO BHEIII-
HEM MarHMTHOM I1oJjie. PaMKa ¢ TOKOM B OJTHOPOJIHOM MarHUTHOM Iosie. MOMEHT cuJl, AeUCTBY-
IOIIUI HA PAMKY.

32. WHAyKTUBHOCTH JUTMHHOTO colieHouaa. KoadduuueHnT B3anuMHON MHAYKINHU. 3aKOH
buo — Casapa. [Ipuniun cynepno3uiiuu. MarHuTHOE MoJie KpyroBoro Toka.
33. SIBnenue snekTpoMarHuTHOM MHAYKIMU. [IpaBuiio Jlenna. Maraurhaas 3Heprus Toka.

[ImoTHOCT, MarHUTHON 3Hepruu. MosekynsipHbie Tokd. HamarnmyenHocts. HampsikeHHOCTB
MarHuTHOTO 1oJis1. OCHOBHBIE YPABHEHHSI MarHETOCTATUKHU B BEIIIECTBE.

34. dapaieeBcKas U MAaKCBEJJIOBCKAsl TPAKTOBKA SIBJICHUS JIEKTPOMArHUTHON MHAYKIMH.
Tok cmemenus. Cucrema ypaBHeHuid Makcesuia. Toku Dyko.
35. [TonsTre o konedaTenbHbIX Mpoueccax. EMuHbIN M0o1X0a K KoJeOaHusIM pa3IndyHOM

¢du3nveckoil mpupoasl. AMIUIUTYA, KpyroBas 4acTtora, (asa rapMoHUYecKux kosebanuit. Cio-
KEHUE CKAISPHBIX U BEKTOPHBIX KOJICOAHUIA.

36. MasiTHUK, Tpy3 Ha IpYXHHE, KojebaTeabHblil KOHTYp. CBOOOIHBIE 3aTyXaOLIUE KO-
nebanus. Koapdument 3aryxanus, jorapuMuyecKuil JeKpeMeHT, T00pPOTHOCTb.

37. BoinyxneHHble Kosie0aHusl.

38. DNEeKTPOMarHUTHHIE KOJEOaHHUS.

39. Bonnsl. [Tnockas cranronapHas BosiHa. Inockas cunycouganbpHas BojHa. berymue u
cTosture BosHbl. DazoBas CKOPOCTh, JUIMHA BOJIHBI, BOJIHOBOE uuciio. ddexr Honmiepa.

40. OcHOBHbBIE 3aKOHOMEPHOCTU I'€OMETPUYECKON ONTUKU. 3aBKOHBI PACHpOCTPAaHEHUS
CBeTa.

41. Cdepuueckre u muIMHApPUYECKHE BOJHBI. MHTepdepeHIns MOHOXpPOMATHYECKHX

BosiH. KorepentHocts. MHTepdepentus Bonn. MaTepdepomerpsl. BpemenHoe u criekTpanbHOE
paccmorpenue uaTepdepeHImonnbIx sBiennid. [Ipunnun [roiirenca — ®@penens. [Ipubmmkenue
Openens. [Ipubnuxenne OpayHrodepa.

42. [Ipoctelie 3amaun qudpakuu: 1udpakius Ha OJHONW U Ha MHOTHX Imensx. Judpakim-
oHHas pemietka. J{udpakius Ha kpyrinom otBepctun. udpakuus OpayHrodepa u crekTpaibHoe
pasnoxenue. JudpakiunoHHas penieTka ¢ CHHyCOUIaIbHOM MpoIryckaeMocThio. [Ipunium roso-

rpadum.

43. Pacnipoctpanenue ceera B Bemectse. Jucnepens ceera. [lormomenue ceera. IIpo-
3pavyHbI€ CPEb.

44, [Tonsgpu3zanus BOJIH NpU OTPaKEHUU. DIEMEHThI KPUCTAIJIOONTUKU. DIEKTPOOIITHYE-
CKH€ U MarHUTOONTUYECKUE SBJICHUS.

45. [IpotuBopeuus kinaccuueckoi Gpusuku. [Ipodnemsl nznyuenus yepHoro tena. Poto-
AIIEKTpUUYECKHH 3P PeKT, cTabUIBHOCTD U pa3Mepbl aTOMA.

46. 3akonbl Kupxroda, Credana-bonbiimana, Buna jyist TEmioBoro n3iy4eHus.

47. OtkpsiTue nocrostuHoi 1nanka. KBantoBas Mexanuka. PensTuBucTcKas MEXaHHKa.
48. DJIEMEHTHI CIENUATBHON TEOPUH OTHOCUTEIBLHOCTH.

49. Crpoenue aTOMHOTO siipa. ATOMHast pU3KKa U YHEPreTHKa.

50. [Toctynatel bopa. JInneiyarsie criekTpbl aTOMOB. [IpuHIANT cCOOTBETCTBHS.

51. SBnenue potorddexra. OnbiTel CToNETOBA, 3aKOHBI (hoTOdIPEKTA.

52. DneMeHTapHas KBaHTOBAs TEOPHs U3Ty4YeHUs. TernaoBoe paBHOBECHE U3ITyUEHUS.
53. I'unoresa ne bpoitna. udpakuus snektpoHoB. Judpakuus HelTpoHoB. CooTHolIe-

HUS HeompeaeleHHocTeld. BogopoaononoOHupie aToMbl. DHEpreTuyeckue ypoBHH. [loTeHITMaNBI
BO30YKICHHS U MOHU3AIIH.

54. CrexTpsl BOJIOPOJOMOIO00HBIX aTOMOB. [IpoCTpaHCTBEHHOE pacIpesesieHHe SJIeK-
TPOHA B aTOME BOIOpOAa. THUIIBI CBS3U 3JIEKTPOHOB B aTOMax.
55. [Ipunnun [Taynu. Ilepuonnueckas cucrema anemenToB /. . MenneneeBa. Monekyia

Bos0poaa. OOMEHHOE B3aMMO/ICHCTBHE.
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56. dusnueckas IpUpoaa XUMUYECKON CBs3U. FIOHHAs U KOBaJICHTHAs CBSI3H.

57. Crpoenue aToMHbIX a1ep. PeHoMeHoIornuecKkue MoAEu Aapa.

58. SAnepHsle peakuuu. MexaHu3Mbl SIAEPHBIX PEAKLUN.

59. PagunoakTuBHbBIE NpeBpallieHUs aTOMHBIX sifep. Peakuus siiepHoro nenenus. Llennas
peaxuus aeneHus. AnepHelii peaktop. [Ipodiema HCTOUHUKOB SHEPTUU.

60. Poinb poccuiickux y4eHbIX B CTAaHOBJIEHUHU (U3UKU. Poccuiickue yueHsle — 1aypearsl
HoGeneBckoit npemun 1o pusuke.

61. I'unoresa ae bpoiinsa. dudpakuus snekTpoHoB. Judpakius HeHTpOHOB

62. Bonopononono6Heie aToMbl. DHepreTudeckue ypoBHU. [loTeHanbsl BO30yxAeHUs U
MOHU3ALUH.

63. CriexTpbl BOJOPOAONOIO0HBIX aTOMOB. [IpoCTpaHCTBEHHOE pacIpeelieHue 3JeK-
TpOHA B aTOME BOJOpOJa. THIIbI CBSI3U 3JIEKTPOHOB B aTOMaXx.

64. [Mpunnun [Taynu. Monekyna Bogopoaa. OOMeHHOe B3auMo/ieiicTBHE.

65. [Tepuonuueckas cucrteMa snemenToB . 1. Menaeneena.

66. dusnyeckas Npupoaa XUMUUECKON CBsA3U. IOHHAs 1 KOBAJICHTHAs CBSI3H.

67. Crpoenue aToMHbIX a1ep. DeHoMeHOIOornuecKue MOIEH Apa.

68. SInepuble peakuuyu. MeXaHU3MBI SJIEPHBIX PEaKITHii.

69. PagnoakTuBHbBIE IPEBpaIlleHUs aTOMHBIX siep. Peakius siiepHoro enexus.

70. Hennas peakuus nenenus. Anepusiii peakrop. [IpobiemMa HCTOUHUKOB SHEPTHUHU.

71. Ponb poccuiickux y4eHbIX B CTAHOBJICHUU (DU3HUKH.

72. Poccuiickue yuensie — naypeatsl HoOGeneBckoii mpemMuu mo Gpusuke.

Hpaxmuttecxue 3a0anus K 3auemy

1. Ha pucynke R1=120mM, R=150Mm, R3=130wm, E1=12B, E2=32B. Haiitu Tox ue-
pe3 pesuctop R3

2. Haiitn ypaBHEHHE TpacKTOpUU TOYKH Y(X), €CIM OHa JBHXKETCS MO 3aKOHAM:
x=Asinot, y=Acosot. 306pa3uth rpadguk 310 TPaCKTOPHH.

3. Koneco xarurcs o ropu30HTaIbHON MOBEPXHOCTH 0€3 MPOCKaIb3bIBAHUS CO CKO-
pocThio 2 M/c. MrHOBEHHasi CKOPOCTh TOUKH, HaXosIeiicsl Ha BepIIMHE Koeca paBHa?

4. JIBa Tena Maccamu m; = 1 KT 1 mp = 2 KT IaJa0T C OJIMHAKOBOW BBICOTHI 0€3 Hauasb-
HOM CKOpOCTH. YeMy paBHO OTHOILIEHUE BEJIMUYMH KHUHETHYECKON sHepruu ten Exi:Ex; B Mo-
MEHT CTOJIKHOBEHUSI C TOBEPXHOCTHI0? CONMPOTHBIIEHUEM BO3/1yXa MOYKHO MPEHEOPEUb.

5. Koneco karuTcst mo ropu30HTaJIbHOM MOBEPXHOCTH 0€3 MPOCKaIb3bIBaHUS CO CKO-
pocTbio 2 M/c. MTrHOBEHHasi CKOPOCTh TOUKH, HAXOJAIIEHCsl B MECTe KOHTaKTa KoJjieca ¢ Io-
BEPXHOCTBIO paBHA?

6. My maccoit m = 200 r JIETUT TOPU30HTANIBHO €O cKopocThio 20 M/c. B Teuenue
0,3 cexyHIbl Ha HEro JAeMCTBYeT MOpbIB BeTpa co cpeanen cuior 10 H. Yemy crana paBHa
a0COIOTHAS BEJIMYMHA CKOPOCTH MsIUa, €ClIM BeTep AYHYJ NEepIEeHIUKYISIPHO HaIllPaBJICHUIO
IBIOKEHHUA Mg4a?

7. JIBa ToueuHBIX 3apsAza q U 2q Ha pacCTOSIHUM T APYT OT Apyra B3aMMOJEHCTBYIOT C
cuioif F. Bo ckojIbKO pa3 yMEHBIIUTCS CUIJIa B3aUMOZICUCTBUS 3apsAI0B ( U /2 Ha PacCTOSIHUU
2r?

8. Ha nnenky ¢ nokaszateneM npeiaomiueHus n=1,33 nox yriiom 45 rpaaycoB najgaet
ny4dok Oesoro ceera. [Ipu kakol MUHMMAaIbHOM TOJIIMHE IJIEHKH OTPa’KEHHBIA CBET OyneT
#enTbiM. CUnTalTe IJIMHY BOJIHBI JKENTOrO cBeTa paBHOM 600HM.
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9. [ap 1 maccoi 3 KT, IBUXKYIIHICS CO CKOPOCTHIO 4 M/C, HaJleTaeT Ha HETIOABHKHBIIHA
map 2 maccor 4 kr. [IpoucxoauT eHTpanbHbIid yaap, u map 1 ocranaBiauBaercs. UeMy paBHa
CKOpOCTb 11apa 2 1ocie coygapeHus?

10.  UYemy paBHa MoJsipHasi TEIUIOEMKOCTh TIPH MOCTOSTHHOM 00béMe (Cy) MHOTOATOM-
HOTO MJ1€aJIbHOrO ra3a ¢ JuHeiHbIMu Mosiekynamu (CO2, C2Hz u T.4.) IpH ycioBUM, YTO UMEIOT
MECTO TOJILKO MOCTYNATEeIbHOE U BPAIIATEIbHOE JIBHKEHUS?

11. Kakoii momxHa ObITh MUHUMAJIbHAS TOJIIMHA MBUTEHOU IUIEHKHU (TIOKa3aTellb Mpe-
nomiueHus n=1,34), koTopas HaXOAUTCA B BO3/AyXe, ISl TOTO, YTOOBI OTPAXKEHHBIN OT HEE CBET
¢ AnMHHOHM BoJHBI S90HM ObUT MaKCMMAaJIbHO YCHJICH B pesyibTare nuntepdepeniuun? Cuu-
TalTe, YTO CBET MaJlaeT Ha IJICHKY 110 HOPMAJIH.

12. [ap 1 maccoit 3 KT, ABMKYIIUNACS CO CKOPOCTBIO 4 M/C, HalleTaeT Ha HEIOIBHKHBIH
map 2 maccoit 5 kr. [Ipoucxoaut abcomotTHo Heynpyruid yaap. [Iponecc ynapa nioutcs 0,2 c.
Cuny F, c xotopoii map 1 aeiictByet Ha map 2, cuutaeM nocTosiHHOU. YeMy paBHa cuiia F?

13.  Ilnockas BomHa A= 582 HM. maiaeT MO HOPMAJIK K IIOBEPXHOCTH KBapLIEBOTO KIIMHA
(n = 1,54). Yron xnuaa 0=20". Kakoe 4rcio TeMHBIX WHTEPPEPEHIIMOHHBIX MMOJIOC TPUXO-
JUTCS Ha eUHUILY AMuHBI kinHa? KapTuHa HaOmoaeTcsl B OTPasKeHHOM CBETe.

14.  VYcranoBka juis moaydyeHus: kosen HbproTOHa ocBellaeTcss MOHOXPOMAaTHYECKUM
CBETOM, MaJIal0IUM 110 HOPMaJU K IMOBEPXHOCTHU TUIACTUHKU. Pannyc KpuBHU3HBI IWH3BI R =
10 M. Habmonenue koneny HeroToHa BeeTcs B oTpaxkeHHOM cBeTe. OnpenenuTe 1IMHY BOJTHbI
A MOHOXpPOMATHUYECKOTO CBETA, €CIIH PACCTOSTHUE MEXK Y MATHIM U IBAIATh MSATHIM CBETIBIMU
KoJsbliaMu HetoToHa paBHO |= 7 Mwm.

15.  Toukwuii 00py4 U CIUIONIHOM IIMJIMHIP, UMEIOIINE OJIMHAKOBBIE MACChl U PAINYCHI,
HAYMHAIOT OJTHOBPEMEHHO CKaTBhIBAThCS ¢ TOPKU. UTO ckaTtutcs ObicTpee?
16. Uemy paBHa MOJsipHas TEIUIOEMKOCTb MPH MOCTOSHHOM aaBieHuu (Cp) MHOrO-

aTOMHOT0 H/ICATBHOTO ra3a ¢ JuHeHHbIMU Mostekyinamu (CO2, CoHz u T.1.) ipu ycnoBum, 4to
UMEIOT MECTO TOJIBKO IOCTYNATEIbHOE U BpalllaTeIbHOE ABUKEHUS?

17.  JIBe 4acTHUIIBI ABUXKYTCS C YCKOPEHUEM ( B OTHOPOIHOM TI0JI€ TSHKECTH. B Hauanb-
HBIII MOMEHT YaCTHUIIbl HAXOMINCh B OJTHOM Touke U uMenu ckopoctu Vi =3,0 m/cu V2 =4,0
M/C, HapaBJICHHBIE TOPU30HTAIHFHO M B MPOTHBOIOJIOKHBIE CTOpPOHBI. HaiiTh paccrosiHue
MEX/y YaCTHIIaMU B MOMEHT, KOTJ]a BEKTOPBI UX CKOPOCTEH OKa)KyTCsl B3aUMHO MEPIEHANKY-
JSIPHBIMHU.

18.  Yemy paBHa MoJIsipHas TEIUIOEMKOCTh MPHU NOCTOSHHOM 00bEMe (Cv) MHOT0AaTOM-
HOTO WJeaabHOro ra3a ¢ HenuHeHHbIMU MoJekyrnamu (H20, CHs u 1.1.) ipu ycrmoBum, 4to
UMEIOT MECTO TOJIBKO MOCTYMATEIbHOE M BpaIllaTeIbHOE ABMIKEHUS?

19.  Yactuma A ABWKETCS MO OKPYXHOCTH pamuyca R = 50 cm Tak, 4ro ee pamuyc-
BEKTOp I OTHOCUTENBbHO TOUKM O (Haxonsuielcs Ha OKPYKHOCTH) ITOBOPAYUBAETCS C MOCTO-
SHHOH yrioBo#l ckopocThio ® = 0,40 pan/c. HaliTu Moaysib CKOPOCTH YacCTHIBI, & TAKKE MO-
NyJb U €€ MOJHOTO YCKOPEHHUSI.

20.  Yemy paBHa MOJSpHAS TEIUIOEMKOCTH JIByXaTOMHOTO ueanbHOTo raza (Hz, Oz, N2
U T.J.) IpH ero HensMeHHoM 00béme (Cv) U IIpu yCIOBUH, YTO UMEIOT MECTO TOJIBKO MOCTY-
naTeIbHOE W BPAIaTeIbHOE JIBHKCHHUS.

21.  Touka ABMXKETCA, 3aMEIISACH, IO MPSIMOI ¢ YCKOPEHUEM, MOJTYJIb KOTOPOTO 3aBH-
CHT OT e CKOPOCTH ¥ TI0 3aKOHY W = a/V, TJie o — TIONOXKHUTENbHAs MOCTOSIHHAS. B Hauas-
HBIII MOMEHT CKOpPOCTbh TOYKH paBHa Vo. Kakol ImyTh OHa mpoOWJIET A0 OCTaHOBKH? 3a Kakoe
BpeMs ATOT IyTh OyJeT npoiineH?

22.  UYemy paBHa MOJIIpHAst TETUIOEMKOCTB TP MOCTOSTHHOM AaBiieHuH (Cp) 0HOATOM-
HOTO uzeangbHoro rasza (Xe, Kr v T.1.) np ycloBUH, YTO UMEIOT MECTO TOJIBKO MOCTYIATeNb-
HOE Y BpAIllATEeJIbHOE IBUKECHHUS?

23.  Yacruua ABWXKETCS B MOJIOXKUTEIBHOM HAlpaBJIEHUH OCH X TaK, 4TO €€ CKOPOCThb
MEHSIETCS TI0 3aKOHY V = oV X, TIe 0. — TOJIOKUTENbHAs TIOCTOsiHHAs. ViMest B By, 4TO B
MoMeHT t = 0 oHa Haxoauiack B Touke X = 0, HAUTH 3aBUCUMOCTh OT BPEMEHU CKOPOCTH U
YCKOPEHUS YaCTHIIBI.
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24.  Yemy paBHa MOJISIpHAs TEIFIOEMKOCTD IIPU NOCTOSIHHOM JaBiieHuH (Cp) IByXaToM-
Horo uneansHoro raza (Hz, Oz, N2 u 1.1.) ipu yClIOBUH, 9TO UMEIOT MECTO TOJIBKO MOCTYIIa-
TEJIBHOE U BPAILlATEIbHOE JIBHXKCHHUS?

25. My maccoit m = 200 r JIETUT TOPU3OHTAIBHO CO CKOpocThio 20 M/c. B TeueHue
0,3 cekyHIbI Ha HEro JAEMCTBYET MOPHIB BeTpa co cpeanert cuiioi 10 H. Yemy crana paBHa
a0CoIOTHASI BETUYMHA CKOPOCTH MAYa, €CIIU BETep AYHYJI HaBCTPEUy JIBHKEHUIO Ms4a?

26. U3 Bo3myxa Ha AMAJICKTPUK MaIa€T €CTECTBEHHBIN CBET, IPU ATOM OTPAKCHHBIH JIyd
MOJTHOCTBIO TOJISIPU30BaH. YroJsl oTpaxeHus paBeH 60 rpamycam. Halinure nmokasarens mpe-
JIOMJICHUSI TUAJICKTPHUKA.

27. JIBa Tema maccamu 1 KT ¥ 2 KT [TaIafOT ¢ OAMHAKOBOM BBICOTHI 0€3 HaYaIbHOM CKO-
poctu. UeMy paBHO OTHOLLIEHUE CKOPOCTEMN TN V1 K V2 B MOMEHT CTOJIKHOBEHUS C IOBEPXHO-
cTh10? COnpOTHBIIEHHEM BO3/1yXa MOXKHO MTPEHEOPEYb.

28. U3 Bo3mayxa Ha JUAJIEKTPHUK MA/IaeT €CTECTBEHHBIN CBET, TP 3TOM OTPaKEHHBIH JIy4
MOJTHOCTHIO TOJISIPU30BaH. Yroisl oTpaxeHus paBeH 60 rpamycam. Haiinqure mokasarens mpe-
JIOMJICHUSI TUAJICKTPHUKA.

29. CHapsi BbUIETaeT U3 MYIIKU ¢ HAa4adbHOUM cKOpocThio 60 M/c ox yriom 30 rpany-
COB K ropu3oHTy. HaiiTu nepemenienue, KoTopoe nmpoeaeT CHapsia?

30. Ha pucynke R1=160m, R2=140mM, R3=110m, E1=11B, E2=22B. Haiitu T0oK ue-
pe3 pesuctop Ry

31.  Lemns conmepxur nse 6arapeu ¢ D/IC 3B u 17B ¢ BHyTpeHHUMH CONIPOTHBIICHH-
amu 20m u 30M, Tpu pesuctropa 120M, 110m u 130m u uneansubiil amnepmerp. Haiitu
nokasanus amrnepMmeTpa. [1oa0kuTenbHbIN M0MII0C 01HOM OaTapen NpUCOEIUHEH K ITOJI0KH-
TEJILHOMY TIOJIIOCY IpYroil GaTapeu.

32.  HaiiTu BeMYUHY CKOPOCTH YACTHUIILI ABMIKYIIAsICS MO Kpyry 4w, B mosre 2Tm. 1)
4acTULA — JEKTPOH, 2) YacTHIlA — SIAPO TENHsL.

33.  Bpycok moMecTHSIM Ha HAKJIOHHYIO TUIOCKOCTh. Macca Opycka 15kr, koaddurm-
eHT TpeHus paseH 0,05. Haiftu cuity TpeHUs U CHIly peakiiu OIopbl, yCKOpeHue Opycka.

34.  Cser majgaer U3 BOJBI HA CTEKIITHHYIO IUTACTUHKY C ITOKAa3aTesIeM MPEeIOMIICHUS
n=1,52 nox yramom 30 rpaxycos. Ilog kakuM yrjioM BBIMAET CBET U3 IUIACTUHKH, €CIIH IO
JIPYTYIO CTOPOHY OT HE€ HaXOAUTCS BO3AYX.

g8ooa
cmeK1o

8030yx

35.  Haiitn ypaBHEHWE TpacKTOpuUH TOYKH Y(X), €CIIM OHA JBHXKETCS MO 3aKOHAM:
x=Asinot, y=Acos2ot. 1300pa3uts rpaduk 3TOi TPACKTOPUH.
36.  Ilmockas BomHa A= 582 HM. MajaeT Mo HOPMaJIX K MTOBEPXHOCTH KBapIIEBOTO KIIMHA

(n = 1,54). Yron knuHa 0=20". Kakoe 4uciio TeMHBIX HHTEPPEPEHIIMOHHBIX MOJOC MPUXO-
JUTCS Ha eMHUILY JAuHbl kinHa? KapTuHa HaOmo1aeTcsi B OTPa’kKeHHOM CBETE.

37.  UYemy paBHa MOJIsIpHas TEIJIOEMKOCTb MpU MOCTossHHOM aasieHuu (Cp) MHOro-
aTOMHOTO H/ICATBHOTO Tra3a ¢ JuHeHHBIMU Mosiekyiaamu (CO2, CoH2 u T.1.) ipu ycimoBum, 4to
MMEIOT MECTO TOJIBKO MOCTYNATENbHOE U BPALIATEIbHOE IBUKEHUS?

38.  Touka ABMKETCS, 3aMEISSACH, IO MPSIMON C YCKOPEHHEM, MOIYJIb KOTOPOTO 3aBH-
CHT OT €€ CKOPOCTH ¥ IO 3aKOHY W = 0o/V, TJIe o — TMOJIOKUTENbHAs MOCTOAHHAs. B Hauamb-
HBII MOMEHT CKOPOCTh TOYKHM paBHa Vo. Kakoll ImyTh OHa MPONIET JO OCTAHOBKH? 3a Kakoe
BpeMs 3TOT IyTh OyzeT npoiaeH?
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39. U3 Bo3myxa Ha QUAJICKTPUK MAaET ECTECTBEHHBIN CBET, IPH 3TOM OTPAKEHHBIH JTy4
MOJTHOCTBIO TOJISIPU30BaH. Yrosl oTpaxeHus paBeH 60 rpamycam. Hailinure nmokasarens mpe-
JIOMJIEHMSI TUDIIEKTPHKA.

40.  HaliTu ycKOpeHHE YacTHUIIBI B AJIeKTpruieckoM mosne E=36 B/m ecnu 1) wactuna —
AJIEKTPOH, 2) YaCTHUIIA — SIAPO TeIusl.

41.  Ilpm xakoit pa3HOCTH (a3 JBa rapMOHUYECKUX KOJEOAaHUS C PaBHBIMU aMIUIUTY-
namu A1 1 Az, a TakKe TIEPHOIOM, MIPH CI0KEHUH OyIyT UMETh MaKCUMAJIbHYIO aMILTUTYAY?

42.  YcraHoBka A mosiydeHus kojel] HpioToHa ocBemiaercs MOHOXPOMAaTHYECKUM
CBETOM, MaJalolUM 10 HOPMaJIU K ITOBEPXHOCTH IUIACTUHKU. Pannyc kpuBH3HBI JIUH3BI R =
10 m. HaGmronenue koser HproToHa BeieTcst B OTpakeHHOM cBeTe. OnpenennTe JJIMHY BOJTHBI
A MOHOXPOMATHUYECKOTO CBETA, €CIIM PACCTOSHUE MEXKY MATHIM M ABaATh ISTHIM CBETIBIMU
koJabllaMu HeroToHa paBHO 1= 7 MM.

43.  HaiiTu U3MEeHEHHUE SHTPOIUH NPHU PACIIMPEHUH ra3a MNP MOCTOSHHOM JIaBJICHUN 2
atMocdepsl u3 oobema 1 mo 31. Kak m3menumnacy npu 3toM Temmneparypa? Kakas pabora
ObL1a coBepieHa razoM? KonnuecTBo BelecTsa 2 MoJlb.

44.  ]lBa Tena OpocHUIM OJHOBPEMEHHO BBEpX M3 OAHOW TOukd. IlepBoe BepTHUKAIBHO
BBEpX, BTOpoe 1o yriioM 60 rpanycoB Kk ropu3oHTy. HauanpHas cKOpocTh KakJ10ro Tena 25
Mm/c. [Ipenebperasi conmpoTHBIEHHEM BO3/lyXa, HAUTH pacCTOSIHUE MEXIy Teiaamu uepe3 t=1.7
c.

45.  Hap ra3zom (renuii) mpou3BOJST U30XOPHBIN MPOIECC, B TECYCHUH KOTOPOTO €ro
TeMrneparypa yBeauuuiaach B 3 pasa. Bo ckoibko pa3 yBenuMuMTCS CpeJHEKBaIpaTUYHAs
CKOPOCTh €r0 aTOMOB?

46.  Bpycok MOKOWTCS HAa HAKJIOHHON IuIOocKocTH ¢ yriom 10 rpamycoB. Macca
Opycka 13kr, koadpdunuent tpenus pases 0.1. HaiiTi cuity TpeHHs ¥ CHITYy peakLuH OTOPbI.
47.  HaiiTu MOMEHT HHEPLMHU CTEPKHSI JUIMHOM 4M 1 Maccoil 13Kr npu ero BpalieHuu

OTHOCHTEJIBHO OCH, MPOXOJISIIEH MOCPEIMHE MEXKIy ero KOHIIOM U IIEHTPOM, U TIepIICH U~
KYJISIPHO CTEPKHIO.

48.  KaxkoBa BbIcOTa OaIllHH, €CITH IIAPUK, Maj1as 0e3 HAYaJIbHOW CKOPOCTH, TIOCIICIHHE
185 mMeTpoB myTH mpoien 3a 2 CeKyHIbI?
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Iloka3aTelu W KpHUTEePpUM OLEHHBAHUSI IUIAHMPYEMbIX pPe3yJbTATOB OCBOEHUSI KOMIETEHI U M pe3yJibTAaTOB 00y4eHuUs,

IHIKaJIa OH¢cHUBaHUusA

IIxana omeHNBaAHUA

dopMupyeMble KOMIIe-

NHaukaTop 10CTHKEHUSA

Kpurepumn oneHuBaHus

YpoBenb ocBoeHus

TEeHINHU KOMIETEHITN T KOMIIeTeHIN
OIIK-2. Cnocoben npu- | OIIK-2.2. Mcnone3yer oc- | OIIK-2.2. 3-1. 3HaeT BEpHO U B IIOJITHOM 00BEME OC-
MEHSTh OCHOBHBIC 3a- HOBHBIE (PHU3UKO-XUMHUYE- HOBBI q)Hgl/IquKI/IX’ XAMHYECKUX, (bH;;HKO-XH_
KOHBI 1 METOJIbI UCCIIe- CKHE U XUMHUYECKHE Me- MUYECKHUX U GHOJOrMYECKHX METOIOB I UH-
ZIOBAHMH ECTECTBEHHEIX | TOJIBI aHATN3A JUIS paspa- CTPYMEHTAIbHON OLEHKH MoKasaTeneil Kade-
HayK 1A pemeHHﬂ}anaq OOTKH, HCCIIECIOBAHMMN 1 CTBA 1 630MACHOCTH NPOJIYKLHK;
85— 100 PO ECCHOHANBHON Ies- | SKCIEPTH3BI MPOIYKIINU )
banon (GATTEHO | TenpHocTH ODIIECTBEHHOTO MU TaHH OIIK-2.2. Y-1. YMeeT BepHO H B MOJHOM 00BEMe Hponpiiy Tt
HCTIOB3YEMOTO CHIPBSI
MPOBOJAUTH CTAHJAPTHBIE UCIIBITAHUS 1O OIpe-
JIEJICHUIO TI0Ka3aTesneil Gu3NKo-MeXaHUYeCKUX
U (PU3UKO-XUMUYECKUX CBOMCTB HCHOJb3Yye-
MOTO CBHIpbs, TOTY(haOPUKATOB U TOTOBOMU IPO-
JIYKLIIMU TUTaHUS
OIIK-2. CrocoOen mpu- | OIIK-2.2. Ucnonp3yet oc- | OIIK-2.2. 3-1. 3HaeT ¢ HE3HAUUTEIHHBIMH 3aMeya-
MEHATb OCHOBHBIE 3a- HOBHbBIE (PU3UKO-XUMHUYE- HHUSIMH OCHOBBI (DU3UYECKHUX, XUMUYECKUX, PU-
KOHBI 1 METObI UCCIIE- CKHUC U XMMHYCCKHUC MC- 3UKO-XAUMHWYECKUX U OMOJIOrMYECKHUX METOIOB
JIOBaHHUI €CTECTBCHHBIX | TOJbI aHATIN3A JUIS pa3pa- JUISL MHCTPYMEHTAIBHOMN OLEHKH MOKa3aTelei
HayK JUIS pelIeHus 3a7ad | OOTKHU, UCCIICIOBAHUMA 1 KayecTBa M 6e30mMaCHOCTH IPOLYKIIHH;
70— 84 MpoeCcCHOHANBHOMN JIesl- | SKCIEPTH3bI MPOTYKIIUH 5
6atoB (GAUTCHOY | TEMLHOCTH OOIIECTBEHHOrO MTUTAHNS 1 OIIK-2.2. V-1. YMeer ¢c HE3HAUUTETLHBIMH 3aMeva- Hosbiterbi
HCTOJIE3YEMOTO CRIpBA HUSIMH IIPOBOAUTH CTAHAAPTHBIEC UCIIBITAHUS T10
OTpeIeNICHUIO MoKa3zaresei PU3nKo-MexaHude-
CKHX U (DU3UKO-XUMHUYECKUX CBOMCTB HCIOJIb-
3yeMOro CHIpbs, MONTy(HaOpUKaTOB U TOTOBOM
MPOJTYKIIAN TATAHUS
OIIK-2. Criocoben ipu- | OIIK-2.2. Ucnonp3yet oc- | OIIK-2.2. 3-1. 3naeT Ha 6a30BOM ypoOBHE, C OIIHO-
MEHSTh OCHOBHEIE 3a- HOBHbIE (PU3UKO-XUMUYE- KaMd OCHOBBI (PU3MUYECKHX, XUMHUUYECKHUX, (PH-
22);1(6)2 «3auTeHo) | KOHBI HuMeTOIlBI ucceie- CKHAC U XUMHYCCKUC MC- 3UKO-XUMHUYECKAX U OHOJIOTMYECKUX METOLOB bazosrriii
JIOBaHUI €CTECTBEHHBIX | TOJBI aHANIM3a JUIS pa3pa- JUISL MHCTPYMEHTAIIBHON OLCHKU TOKa3aTeieil
HayK JUTSI peleHus 3a1a9 | OOTKH, UCCIICOBAHUN 1 KayecTBa M 6e30MaCHOCTH TIPOLYKIIHH;




po(ecCUOHAIBHON Jiesi-
TENLHOCTH

OKCICPTU3BI IPOAYKIIUA

06H_ICCTBCHHOFO IIUTaHWA U

HCIOJIB3YEMOT'O ChIPbhA

OIIK-2.2. Y-1. YmeeT Ha 6a30BOM ypOBHE, C OIIHO-
KaMu [POBOAUTH CTAHAAPTHBIE MCHBITAHUSA 10
OTpe/IeNICHUIO MoKa3zarese PU3nKo-MexaHuye-
CKUX B (PU3UKO-XUMUYECKUX CBOMCTB HCIIONb-
3yeMOro ChIpbs, Moixy(hadpukaToB U TOTOBOM
MPONYKIIUH TUTAHUS

menee 50
OaJuIoB

«HE€ 3a-
YTCHO»

OIIK-2. CniocobeH mpu-
MEHSTb OCHOBHBIE 3a-
KOHBI 1 METO/IbI UCCJIe-
JIOBAaHUHU €CTECTBEHHBIX
HayK IJIs1 peIieHus 3a1a4
po(hecCUOHATBHOM Nesi-
TEIHHOCTH

OIIK-2.2. Ucnonb3yeT oc-
HOBHBIE (PU3UKO-XUMHUYE-
CKHE U XUMUYECKHUE Me-
TOJIbI aHAJIM3a VIS pa3pa-
0OTKH, UCCJIENOBAHUH U
AKCIIEPTHU3HI TPOITYKITUI

0OILLIECTBEHHOI O IIUTAHUSA U

HCIOJIB3YEMOI'0 ChIpbA

OIIK-2.2. 3-1. He 3Haer Ha 6a30BOM ypOBHE OC-
HOBBI (PU3WYCCKUX, XUMUYCCKUX, (PH3NKO-XHU-
MUYECKUX U OMOJOTMYECKUX METOAOB JJis UH-
CTPYMEHTAJIbHOM OLEHKM ITOKa3aTeyield Kade-
CTBa 1 0€30MaCHOCTHU MPOAYKIIHUY;

OIIK-2.2. YV-1. He ymeer Ha 6a30BOM ypOBHE IIPO-
BOJUTH CTAHJAPTHBIE UCIIBITAHUSA 10 OTIPEEIIE-
HUIO TIOKa3arene (U3MKO-MEXaHUYECKHX U
(DU3HKO-XMMHUYECKHX CBOWCTB HCIOJIB3YEeMOTO
CBIPBS, MONMyhaOdpUKaToB M TOTOBOM MPOIYK-
MY IUTAHUS

Komnerenmu ve cdop-
MHPOBAHBI
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