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IHosicHUTEABLHAA 3AIINCKA

OnHO U3 TpyJHEHIIMX 3BEHbEB y4E€OHOrO MPOLIECCa — HAYUYUTh YYalMXCs pelaTh
3amayn. Yacro (u3MKy yuamuecs CUYMTAIOT TPYAHBIM MpeaMeToM. MHorue
IIKOJIbHUKH €1a00 BIaJCIOT HABBIKOM PEIIEHUs 3a/1a4.

JlanHbiii Kype npeaHa3zHaudeH i yyamuxcs 10-11 kimaccoB, uzyyaromux GU3NKy
Ha 0a30BOM YpOBHE, HO HHTEPECYIOIIMUXCA (PU3MKOW M IUIAHUPYIOLIUX CIaBaTh
sKk3ameH 1o npeamery B BY3. IIporpamma Kypca yuuThiBaeT 1enu oOydeHus: Gpusuke
y4yalquxcsi CpelHer IKoybl. M3ydaeMblid marepuan IpeanoyiaracT IMPaKTUYECKYHO
JEeSATENbHOCTh YYallluXCs Ha PEIEeHUE 3aJlad U BOIMPOCHl KJIACCHUYECKOW MEXaHUKH,
MOJIEKYJISIpHOW (DU3HMKH, SJIEKTPOJIMHAMUKHU, ONTHUKA M KBaHTOBOW ¢usuku. Kypc
«IIpakTHKyM MO peHIeHuI0 3ajad Mno (¢u3MkKe» paccuutaH Ha 68 uacoB (lyac B
Hegemo B 10, 11 kimaccax). Ilporpamma pa3paboraHa ¢ TakuM pacu€ToM, YTOOBI
ydyaluiuecs MOJMYYWIM JOCTaTOYHO TIIyOOKHE MPaKTUYECKHME HAaBBIKM IO PELIECHUIO
3aziay.

3agaum kypca:

® OCBOCHHE TEXHHMKHU pelIeHUs 3a7a4 1o (U3UKEe B COOTBETCTBHH C TPEOOBAHUSIMHU IO
noarotoBke Kk EI'D no ¢usuke;

® pa3BuUTHE PUINYECKON UHTYUIINH;

Ilean Kypca:

® Pa3BUTHE CAMOCTOSITCIILHOCTH MBIIUICHUS YYaIluXxcs, YMEHHs aHaJMu3UPOBATh,
0000111aTh B X0JI€ PEIICHMS 3a]1ay;

e (opMupoBaHHE METOJa HAYYHOTO IO3HAHMS SBJICHUN MPUPOABI Kak Oasbl s
WHTETPAllUU 3HAHUK;

® CO3JIaHHME YCIIOBHUM JJII camopeain3alliy yqaluXxces B mpoiecce o0ydeHusl.

Heo0xonuMocTh CO31aHUS JAHHOTO Kypca BbI3BaHA TEM, 4TO TpeOOBaHHS K
MOATOTOBKE 10 (PM3UKE BBITYCKHUKOB IITKOJIBI BO3POCIIH.

[Iporpamma Kkypca mnpeamnosiaraet IPOBEICHUE 3aHATHUM B BHJE JICKIUHA U
CEMHUHApPOB, A TAK)KE UHAWBUAYAIbHOE U KOJUICKTUBHOE PEIICHUE 3a/1a4.

[Ipu pemenun 3amad 1Mo MEXaHUKE, MOJICKYJISIPHOW (U3MKe, IICKTPOIMHAMUKE
TJIaBHOE BHUMaHHE oOpamaercs Ha (opMHpOBAaHME YMEHHMM peliaTh 3adavd, Ha
HaKOIUJICHWE ONbITa pEIICHUA 3aJa4d pPa3IUdyHOM CJIOXKHOCTH. Paszouparorcs
OCOOCHHOCTH PEIICHHWS 3a7ad B KaXJIOM paszaeie (PU3MKW, MPOBOIUTCS aHAIU3
pEIIeHUs, U PacCMaTPUBAIOTCS PA3IUIHBIC METObI U MMPUEMBI PEIICHHUS (PU3HICCKUX
3agad. [locteneHHO CKIIaabIBaeTCsl 00Iee MpeCTaBICHUE O PEIISHUM 3a7ad Kak Ha
OMHMCaHWEe TOTO WX MHOTO (PU3MYECKOTO SBJICHUS (PU3HUICCKUMH 3aKOHAMM.

Yuammuecs, B X0/1€ 3aHITHIA, MPUOOPETYT:

-YMEHHUS AHAIM3UPOBATH yCIIOBUE 3aJ1auH, nepegopmMyIupoBaTh u




MIPOMOJIENIMPOBATh, 3aMEHATh HMCXOJIHYIO 3aJady Jpyroil 3agadeil wiM JAeIuTh Ha
noJ3a1a4y;

-COCTaBJIATh IUIaH pelIeHus,

-IPOBEPSATH MpeJJlaraeMble Il pelleHus TUIOTEe3bl (T.€. BIaJA€Th OCHOBHBIMH
YMCTBEHHBIMH OTE€PALUSMHU, COCTABISIOUIMMHU IMOUCK PEIICHUS 3aa4H).

-HaBBIKM CaMOCTOSITEIbHOM paboThI;

Pabora no pemeHuro 3a1a4M COCTOUT U3 TPEX MOCIETOBATEIBHBIX ITAIOB:
1) ananuza ycnoBusi 3afaud (Y4TO AaHO, 4TO TpeOyeTcs HAaWTH, KakK CBSI3aHbI
MEX]ly cOOOH JTaHHbIE U UCKOMBIC BETUYHHEI | T. 1.),
2) COOCTBEHHO pellieHHs (COCTaBJICHUS TUIaHA U €r0 OCYIIECTBICHNUE),
3) aHanu3a pe3yynbTaTa peluicHus.

I'naBHast meab aHanau3a - onpeneuTh OOBEKT (WM CUCTEMY), KOTOPBIH
paccMaTpuBaeTCs B 3ajjau€, YCTAHOBUTH €r0 Ha4yaJlbHOE M KOHEYHOE COCTOSIHUE, a
TaKk)Ke SIBJICHHE WM MpOoliecC, MEePEeBOSIINI €ro U3 OJHOTO COCTOSHUS B JIPYroe,
BBISICHUTh TIPUYMHBI M3MEHEHHUS COCTOSHUS M ONPENCIUTh BHUJ B3aUMOJCHCTBUS
00bEKTa C JPYrUMH TeJaMH (3TO TOMOTAaeT OOBSCHUTH (PU3MUECKYIO CHUTYAIIHIO,
OTMHMCAaHHYI0 B YCJIIOBUHM, U JaTh €€ HaIJISHOE MPEJCTaBIICHHE B BHJIE PHUCYHKA,
gyeprexa, CXeMbl). 3aKaHYMBACTCS aHAU3 COJEpPIKaHMs 3a/ladyd KpPaTKOM 3amuchio
YCIIOBHUS C TMOMOIIbI0 OYKBEHHBIX 0003HAUeHUI (M3HUECKUX BEIUYUH (00s3aTEIHHO
yKa3bIBaIOTCSl HAUMEHOBaHUA Ux eaunuil B cucreme CH).

AJroputMm pemieHusi pu3nuecKnx 3aaav:

abrwbdE

BHumartensHO mpounTai ¥ NpoymMan yCciIOBUE 3a1a4H.

3anuiy ycioBrue B OyKBEHHOM BHJIE.

Bripasu Bce 3nauenus B CH.

BbINoHN pUCYHOK, YEPTEK, CXEMY.

[Ipoananu3upyi, Kakue GU3NIECKUE MPOIIECCHI, ABICHUS MPOUCXOIST B
CUTYaIllH, ONTMCAHHOW B 3aj1a4e, BBHISBH T€ 3aKOHBI ((DOPMYJIIBI, YpaBHEHUS),
KOTOPBIM ITOJYUHSIIOTCS 3TU MPOLECCHI, IBJICHUS.

3amuiy GopMyJITbl 3aKOHOB U PEIY MOTYYCHHOE YPABHEHHE WM CUCTEMY
YPaBHEHUN OTHOCUTEIBHO HCKOMOW BEJIMYHHBI C LIEIBI0 HAXOKICHUS OTBETA B
oO1eM BUIE.

[ToncraBp yKCIIOBBIE 3HAYECHUS BEJIMYMH C HAMMEHOBAHUE €IUHUL] UX
WU3MEPEHUS B MOTYYEHHYIO (DOPMYITY U BBIYMCIN HCKOMYIO BEITMYHHY.
[IpoBeph penieHne myTéM IeMCTBUM HaJl UMEHOBAHUEM €IUHMUIL, BXOISAIINUX B
pacuétHyio popmyiy.

[Ipoananu3upyi peaibHOCTh MOJYYEHHOTO PE3YJIbTATA.

O:xmnaaemMble pe3yabTAThl 00YUeHUsI:




e DopMHpPOBaHNE KOHKPETHBIX HABBIKOB PEUICHUS (PU3NYECKHX 3a/7a4 HA OCHOBE
3HAHMS 3aKOHOB (DU3UKH.

e [loBbllIEHHE CAMOOIIEHKH YYAILIUMHUCS COOCTBEHHBIX 3HAHUI MO (hU3UKE.

e [Ipeononenue yoexaeHusa «(pusnuka — CIOKHBIM MPEIMET, 1 MHE OH B KU3HU HE
OHAJIOOUTCSI.

e [loBbllIEeHNHE TO3HABATENBHOTO YPOBHS K IPEAMETY Ha YPOKaX.

Conepxxanue 3J1eKTUBHOTO Kypca 10 kinace 344, 14 B HeeJI10.
Mexanuka. (12 4.)
Kunemamuxa mamepuanvHoil mouKu.

Panunyc-Bekrop. Bekrop — nepemenienus. Cxopoctb PaBHOMEPHOI'O
OpSIMOJIMHEMHOTO  JIBUKEHMS.  MrHOBEHHass  CKOpOCTb.  OTHOCHUTEIBbHOCTH
MEXaHMYECKOrOo JBMXKEHHS. CIl0KEHHE CKOpOCTEeW. YpaBHEHHE PaBHOMEPHOTO
NPSIMOJIMHENHOTO ABWKEHUS TOUKHU. Y ckopenue. Enunnna yckopenus. CKopocTh npu
JIBW)XKEHUU C TIOCTOSHHBIM YCKOPEHUEM. YPaBHEHHE JBHKECHHUSI C TOCTOSTHHBIM
yckopenueM. CBobOogHoe mazeHue Tel. PaBHOMEpHOE JBIKEHHE TOYKH TIO
OKpYXHOCTHU. LIeHTpOCTpEMUTETBHOE YCKOPEHHUE.

Jlunamuka mamepuaibHoll MmouUKu.

IlepBeiit 3akoH HreroTona. Bropoit 3akoH Herotona. Tperuit 3axoH HeroroHa.
3akoH BceMupHoOro TiaroreHus. [lepas kocmuyeckas ckopocTb. Cuia TSKECTH U BEC.
HesecomocTs. 3akon ['yka. Cuiia TpeHusl.

3axonwvl coxpanenus.

NMnynbee maTepuanbHOM TOYKH. 3aKOH COXpAaHEHUs HUMITylbca. PeakTuBHOE
neumxenue. DHeprusi. Kunetnueckas sneprusi. Pabora cumnbl Tspkectn. PaGota cuiibl
ynpyroctd. [loreHumanbHas 3HEprus. 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUN.

Moaekyaspaas ¢pusuka. (10 4.)
OcHo6bl MONEKYIAPHOIL u3uKu.

Pa3zmepsl n Macca mosekyn. Macca Monekyi. KonuuectBo BemiectBa. OCHOBHOE

ypaBHEHHE MOJIEKYJISIPHO — KUHETHYECKON TEOpHH rasa.
Temnepamypa. Inepeus menio6020 08UNCEHUL MOIEKYL.

Onpenenenue TeMmieparypbl. Temieparypa —mepa CpeIHE KHHETUYECKOM
SHEPruu MOJIeKyd. M3MmepeHne CKOpPOCTHM IBHXKEHUS MOJIEKYJ ras3a. YpaBHEHUE
COCTOSIHMS MJICAJIBHOTO ra3a. ['a30Bble 3aKOHBI.

Tepmoounamuxa.

OTHocuTenbHas BJIAXHOCTh Bo3Ayxa. BuytpeHnsis »sHeprusi. Pabora B
TepmoauHamMuke. KomnuectBo  TemnoThl.  IlepBbIi  3aKOH  TEPMOJWHAMUKHU.
[IpumeHeHne NEpBOro 3aKOHA TEPMOJMHAMHUKHA K PA3JIWYHBIM H30IPOLECCAM.
Tennossie nuratenu. KIIJI TennoBeix ABUTraTeiei.

duaexkrpoauHamMuka. (12 4.)
Inekmpocmamuka.



3akoH Kynona. IloreHumanbHas HSHEpPrus 3apsyKEHHOTO Tela B OJHOPOJHOM
AIEKTPOCTATUYECKOM T0JIE. [ToTenunan " pPa3HOCTH NOTEHIINAJIOB
aneKTpocTaTudeckoro mons. CBA3b MEXAY HANpsHKEHHOCTBIO W IOTEHIMATIOM
ANEKTPUUYECKOTO OIS, DIEKTPOEMKOCTh EquHunb! anekrpoéMkocTi. KoHIeHCaTOpHI.
DHeprus 3JIEKTPOCTATUYECKOTO OISl KOHAEHCATOPA.

Hocmoannwiii 31eKmMpudecKuil mox.

Onekrpuueckuid Tok. Cuna Toka. 3akoH Oma 1 ydactka nenu. ConpoTHBIICHUE.
Onektpuueckue 1nenu. llocienoBarenbHoe W mapajuleJIbHOE  COCIMHEHUS
MIPOBOJHUKOB. PaboTa 1 MOIIHOCTH TOKA. DIIEKTPOJBIKYIAs cuia. 3akoH Oma aiis
IIOJTHOM LEIIH.

Anekmpuyeckuil MoK 6 pasnuiuHvlX cpeoax.

ONEKTpOHHAsT MPOBOJAWMOCTh METAJUIOB 3aBUCUMOCTb CONPOTHBJIEHUS OT
TeMrieparypsl. CBEpXHpPOBOJUMOCTb. JIEKTPUYECKUM TOK B IMOJYNPOBOJHUKAX.
CoOcTBeHHass W MPUMECHAsl MPOBOJUMOCTH MOJYNPOBOAHUKOB. p —N TEPEXOoA.
DONEeKTpUYEeCKUd TOK B BakyyMme. BakyyMmHBI [OHOA. OJIEKTPUYECKUH TOK B
KUIKOCTAX. 3aKOH 3JIEKTPOJIN3a. DJIEKTPUUYECKUI TOK B razax. CamMocTOATENbHBIA U
HECAMOCTOSITENIbHBIN pa3psabl. [1ma3zma.

Conep:xanne j1eKTUBHOTO Kypca 11 kiacc 344, 14 B Hexel10.
Inexkmpoounamuxa.(6u)
[IpaBuno Oypasunka. Cuina Amnepa. Cuna Jlopenna. [Ipumenenue npaBuna Jlena.
3aKOH ANEKTPOMArHUTHOM MHAYKLIMH. SIBIIeHNE CAMOMHAYKIHUH. IHTYKTUBHOCTb.
Mexanuueckue konedanus.(4u)
3aKOHBI TAPMOHUYECKUX KOJIEOAHUN MaTepUalbHOW TOUYKU. Mojenu KojieGaTebHbIX
MEXaHUYECKUX CHUCTEM: MATEMATHYECKUA MAATHHUK; MPYXKUHHBIA  MAasiTHUK;
bU3UYECKUl MasSTHUK.
DJIeKTPOMArHUTHBIE KoJle0anus.(44)
Konebarensubiit  koHTyp. IIpeBpamieHue 2HEpPruMm TMPH  DJIEKTPOMArHUTHBIX
kosieOanusX. Pa3nuyHbie BUIBI CONPOTUBICHUH B IIENTU IEPEMEHHOIO TOKA.
Mexanuueckue 60nbl. (4u)
CBoiicTBa BOJH. 3ByKOBBIE BOJIHBI.
Ceemoevie 60.1Hbl.(6u)
3aKkoHbI TeoMeTpuueckoil onTuku. Dopmysia TOHKON JUH3bIL. YBEIWYEHUE JIUH3BI.
Nutepdpepennust  BonmH. Hudpakuus BonH. [lomepedyHOCTh CBETOBBIX BOJH.
[Tonspuzauus ceera.
Anemenmuvt meopuu omuocumenvhocmu.(lu)
NuBapuaHThl M U3MEHSOMIMECS BelIUYMHbL. OTHOCHUTENBHOCTbh JIMHBI, MAacCCHhl,
BPEMEHH, CKOPOCTH.
H3znyuenue u cnexmpot.(1u)
Bunbl n3nyyenunii. CriekTpbl U X BUJbl. CIEKTpaibHbIN aHATU3.
Keanmoeas ¢uzuxa.(84)



®otorpdexkr u 3akonbl (orodpdexra. Mogenu atomoB. KBaHTOBBIE MOCTYJATHI
bopa. 3ak0oH paaMOaKTMBHOIO pacrajga. JDHEPrus CBSI3M aTOMHBIX sAep. SnepHbie
peaKkuu. DHEPreTUYECKUI BBIXO SIIEPHBIX PEAKIINAMN.

KanengapHo-teMaTuuecKkuii mjiaH 3JIEKTUBHOI0 Kypca

10 kaacce

n/n

Tema ypoka

Koa -
BO
JaCOB

Jlara

Mexanuka (12 yacoB)

1 Pannyc-Bexrop. BekTop - nepemenienus. 1

2 CKOpOCTh PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBMYKEHUSI. MTHOBEHHAS 1
CKOPOCTb.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBIAKEHUS. ClI0)KEHNE CKOPOCTEH. 1
VYpaBHEHNE PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBWKCHUS TOUKH.

4 Yckopenne. CKOpOCTh IPU ABMYKEHHH C TIOCTOSTHHBIM YCKOPEHHUEM. 1

5 VYpaBHeHHE IBUKEHHS C TOCTOSIHHBIM yckopeHueM. CBoboaHoe naaenue | 1
TEJL.

6 PaBHOMEpHOE BMKEHHE TOUKH 110 OKpYKHOCTH. LleHTpocTpemurensroe | 1
yCKOpEHHUE.

7 [Tepsrriit 3akoH Hetotona. Bropoii 3akon Hetotona. Tperuit 3akoH 1
HeroToHa.

8 3akoH BceMHupHOro TsaroteHus. [lepas kocmuyeckas ckopoctb. Cuna 1
TSKECTH U BEC.

9 3akoH ['yka. Cuna TpeHus.

10 Nmmynsc MaTepuanbHOM TOUKU. 3aKOH COXPAHEHUS UMITYJIbCA. 1
PeakTuBHOE ABMKEHUE.

11 Oueprus. Kunernueckas sneprus. Padora cuiel Tspkectu. Padora cumer | 1
ynpyroctu. [loTeHmanpHas sHeprus.

12 3aKOH COXpaHEHUs MEXaHUYECKON IHEPTUU. 1

Mounexyasipaas pusuka (10 yacos)

13 Pa3mepsl u Macca MOJIEKYII. 1

14 Macca monekyn. KonnuectBo BeriecTsa. 1

15 OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO - KHHETUYECKON TEOpUH rasa. 1

16 Omnpenenenue Temneparypsl. Temmneparypa - Mmepa cpeaHei 1
KMHETUYECKOI SHEPTUU MOJIEKYIL.

17 VYpaBHEHHE COCTOSIHUS UICAIBHOTO rasa. 1




18 ["a30BbIe 3aKOHBI. 1

19 OTHOCHUTENbHAS BIAKHOCTb BO3AyXa. 1

20 Buyrpennsis sueprus. Pabora B repmoaunamuke. KoaudectBo termoTsl. | 1

21 [lepBrlii 3akoH TepmoauHaMuKH. [IpumMeHeHue nepBoro 3aKoHa 1
TEPMOJIMHAMHKH K Pa3IMYHBIM H30IPOIIECCaM.

22 Tennossie nuratenu. KII[ TermmoBeix ABUTATENEH. 1

Duexktpoannamuka (12 yacos)

23 3akon KynoHa. 1
24 [ToTeHumanpHas 3HEPrus 3apsHKEHHOTO Tela B OJAHOPOAHOM 1
ANIEKTpOCTaTUYecKOM Tosie. [loTeHnman u pa3HOCTh TIOTEHIIMATIOB

AIIEKTPOCTATUYECKOTO TIOJISL.
25 CBsI3b M@Ky HAPSHKEHHOCTHIO M TIOTEHIIMATIOM 3JIEKTPHUYEcKoro nois. | 1
26 OnexTpoéMkocTs KoHeHcaTophl. DHEPrus 3MeKTpoCTaTUYecKoro nois | 1
KOHJICHCATOPA.
27 Onexrpuueckuit Tok. Cuna Toxa. 1
28 3akon Oma I ydacTKa IeTu. 1
29 [TocnenoBarenbHOE 1 TApAIIETHFHOE COCTUHEHUS TTPOBOTHUKOB. 1
30 PaGota u MoHOCTH TOKA. 1
31 3axkox Oma 1 DOJIHOM IIENH. 1
32 DNeKTpOHHAs MTPOBOUMOCTh METAJIOB 3aBUCUMOCTh CONTPOTHBIICHUS OT| 1
Temneparypsl. CBEpXIpOBOAUMOCTb.
33 DIEeKTPUYECKUMA TOK B MOJTYNPoBOgHUKAaX. COOCTBEHHAs U IPUMECH A 1
MIPOBOJMMOCTD TOJIYITPOBOIHUKOB, P - I IEPEXO/I.
34 DIEKTPUYECKUNA TOK B JKHJIKOCTSIX. 3aKOH JIEKTPOJIH3a. 1
KanengapHo-remarn4ecKu IUVIaH 3JIEKTHBHOIO Kypca
11 kaace
Ne Tema ypoka Kox - Bo| lara
n/n 4acoB
DuexkTpoAnHaMuka. (6 4.)
1 IIpaBuno GypaBumka. 1
2 Cuna Amnepa 1
3 Cuna JlopeHnna. 1

IIpumenenue npasuia Jlenna.




4 3aKOH 3JEKTPOMArHUTHON MHYKIIHH. 1
SIBiIeHME CAMOMHIYKIINH. 1
NHAYKTUBHOCTD.

Mexanunuyeckue kojedanus. (4 4.)

7 3aKOHBI TAPMOHUYECKUX KOJICOaHUH MaTepUaIbHON TOUYKH. 1

8 Mogenu koJsiebaTeIbHBIX MEXaHUUYECKUX CUCTEM: MAaTEMaTUYECKUM 1
MAasITHUK.

9 Mopenu koJiedaTeTbHBIX MEXaHMYECKUX CHCTEM: MPYKUHHBIA MasTHUK. 1

10 Monenu kosiedaTenbHbIX MEXaHUUYECKUX CUCTEM: (PU3NYECKUI MAsITHUK. 1

DJIeKTPOMArHUTHBIE Kojlebanus. (4 4.)

11 Konebarenbublit koHTYp. [IpeBpaliienne 3Hepruu npu 3EeKTPOMarHuTHeix | 1
KOJIeOaHUSIX.

12 PeakTrBHOE CONPOTHUBIEHHUE B LIETIH IEPEMEHHOTO TOKA. 1

13 EMKOCTHOE CONPOTHBIIEHNE B 1IN TIEPEMEHHOTO TOKA. 1

14 WNHIyKTHBHOE CONTPOTHUBIIEHHE B LIETIH IEPEMEHHOTO TOKA. 1

Mexannuyeckue BOJHBI. (4 4.)

15 Bosnna. Bunbr BoJiH. 1

16 CaoiicTBa BOJIH. 1

17 3BYKOBBIE BOJIHEI. 1

18 DX0JIOKALIHSL. 1

CgBeToBbBI€ BOJIHBI. (6 4.)
19 3aKOHBI TEOMETPUYECKON ONTHKH. 1
20 [TocTpoeHre B TOHKOW JIMH3E. 1
21 DopmyIra TOHKOM JIMH3BL. Y BEJTUYCHHUE JIMH3BI. 1
22 MuTtepdepeniiys BOJIH. 1
23 Jludpakius BOJIH. 1
24 [[lonepeyHoCTh CBETOBBIX BOJH. [lossipu3anus cBera. 1
DJ1eMeHTbI TEOPHUH OTHOCHTETbHOCTH. (1 4.)
25  |OTHOCHTENBHOCTH JUIHHBI, MACCHI, BDEMEHH, CKOPOCTH. 1
N3ayyenue u cnektpsl. (1 4.)
26 ‘BI/I,Z[LI n3inydeHuil. CrnekTpbl U uX BUibl. CIIEKTpaIbHbIN aHAJIN3. 1
KBanroBas ¢pusuka. (8 u.)
27 dotordhdexT u 3akoHbI poToIPdeKTa. 1
28  [KpacHas rpanuna ¢poro3ddexra 1
29  Mojenu aTOMOB. 1
30  |KBanToBBbI€ MocTyaaThl bopa. 1
31 3aKOH paJIMOAKTUBHOIO PACIa/ia. 1
32 |JHeprus cBs3M aTOMHBIX sIJIEP. 1
33 AnepHble peakuu. 1
34  |DHepreTHUYECKHi BBIXOJ SACPHBIX PEAKIIUH. 1




3ajxaduM mo reMam:

Tema 1. Kunemaruka.

1. JIBwkeHusl NBYX BEJIOCMIEAMCTOB 3aJaHbl ypaBHEHHAMM: X1=5t, x2=150 - 10t.
[TocTpouTts rpaduku 3aBrcuMocTH X(t). HailTu BpeMs 1 MeCcTo BCTpeUH.

2. CxopocTHOU TU(T B BHICOTHOM 37aHUU MOJHUMAETCS PAaBHOMEPHO CO CKOPOCTHIO
3m/c. HauepTuth rpaduk nepemenieHus, onpeeanuTh Mo rpaguky BpeMs, B TEUCHHE
KOTOPOTO JTU(PT JOCTUTHET BHICOTHI 90M. (263TaxK).

3. [Moe3n nBukercs co ckopocThio 20M/c. Ilpu TOpMOKEHHHM O MOJIHOM OCTaHOBKHU
oH mpowmeén pacctosHue B 200Mm. Omnpeaenuts  BpeMs, B TEUEHHE KOTOPOTO
IPOUCXOIUIIO0 TOPMOKEHHE.

4. YpaBHEeHUE JABWKCHHUS MaTepuajbHOM TOYKM HMMeeT Buja x= -3t. OnpeneiauTsb
NepEeMEIeHHE U CKOPOCTh TOUKHU Yepe3 2CEKYH/IbI.

5. CBoOOIHO majaromiee Telo 3a MOCIEAHION CEeKYHIy npouuio 2/3 Bcero myTu.
Haiitu myTh, NpOWIEHHBIN TEJIOM 3a BCE BpEMS IMAJICHUS.

6. CxopocTh Touek skBaTopa CoJIHIIa TIPU €ro BpallleHUH BOKPYT CBOEH OcU 2KM/C.
Haiitn nepuon BpameHuss CosHI@ BOKPYI CBOEM OCH M LIEHTPOCTPEMUTEIIBHOE
YCKOPEHHE TOYEK IKBATOPA.

7. Kakoe paccrosHue npoiiaér Benocuneauct npu 60 oboporax mnenanen, eciu
auamerp komeca 70 cm, Beaymas 3y0Odyarka umeer 48 3yOLoB, a Begomas —
18 3y6110B?

8. JIBe MaTepuaibHbIe TOYKH JBUXKYTCS MO OKPYKHOCTU paauycamu Ri m Rzmpudem
R:1=2 R2. CpaBHUTH HX IIEHTPOCTPEMUTEIIBHBIC YCKOPECHHS, €CIIM PaBHBI UX TIEPHOJIBI
oOparieHus.

Tema 2.0OCHOBBI JTUHAMHUKH.

1. ABToMOOMIIL Maccoil 1T mogHMMaeTcs o mocce ¢ ykiaoHoM 30° mon meiicTBueM
cuibl Taru 7kH. Hailitu yckopeHue aBTOMOOWIIS, CUUTasi, YTO CHJIA COTPOTHBICHUS
3aBUCUT OT CcKopocTH JBmwkeHusa. Koaddumuent conporuBnenuss pasen 0,1.
YckopeHune cB0OOOAHOTO MMaIeHUs MPUHATH paBHBIM 32 10Mm/c.

2. Teno mMaccoi 1Kr, moaBEIICHHOE HAa HUTH JUJIMHOW 1M, OMHMCBHIBAET OKPYXHOCTH C
MMOCTOSIHHOW YTJIOBOM CKOpPOCTBIO, coBepiiasi 106/c. Omnpenenuts MOIyNb CHIIBI
yOopyroctu HUTU F 1 yroin o, KOTOpsIii 00pa3yeT HUTh C BEPTUKAJIbIO.

3. Ha mrtanre ykpemniéH HeBeCOMBIN OJIOK, Yepe3 KOTOPBIM MEPEKUHYTa HUTh C IBYMS
rpy3amu, maccbl KOTopbeix S00r u 100r. Bo BTOpOoM rpy3e umeercs OTBEpCTHE, YEPE3
KOTOpO€ MpoxoauT mrtanra. Cuia TpeHHs Tpy3a O IITAHr'y NOCTOsiHHA U paBHa 13H.
HaiiTu yckopeHue rpy30B U CUTy HATSKEHUS HUTH.

4. Camonér nenaet «MEPTBYIO METI0» paauycoM R=255m. Kakyro HauMeHbIIYIO 1O



BEJIMYMHE CKOPOCTH L JIOJDKEH UMETh OH B BEPXHEH TOUKE TPAEKTOPUHU, YTOOBI JTETUUK
HE MOBHUC Ha PEMHSIX, KOTOPBIMH OH MPUCTETHYT K KPECIy.

5. JIbDKHUK Hayal CIyCK MO IUIOCKOMY CKJIOHY, HAKJIOHEHHOMY K TOPU3O0HTY IOA
yrnom 30°. Cumras, uro kod>pdHUUMEHT TpeHHs ckombxkenus p=0,1, a yckopeHue
cBoOOaHOrO maaeHusi 10M/c, BBIUUCIUTH CKOPOCTb, KOTOPYIO OH NMPUOOPETET uepes
6CEKyH]I.

Tema 3. 3akoHbI COXpaHEHUS.

1. B3pbIB pa3pbiBaeT KaMeHb Ha TP 4YacTu. JIBa OCKOJIKA JIETAT MO/ MPSMBIM yIIIOM
APYT K APYTry: OCKOJIOK Maccoil 1kr uMmeer ckopocTh 12M/c, a OCKOJIOK Maccol 2Kr —
ckopocTb 8m/c. Tpetuii ockonok otieTaer co ckopoctbio 40mM/c. KakoBa macca u
HaIpaBJICHUE TBUXKEHUS TPETHEr0 OCKOJIKa?

2. OXOTHUK cTpensieT ¢ JErKol HaJyBHOM JIOJKM, Haxojnduedcs B mokoe. Kakyro
CKOPOCTb NMPHOOPETET JIOKA B MOMEHT BBICTpENA, €CJIM Macca OXOTHHKA BMECTE C
nonkoi paHa 120kr, macca npoOu — 35r, HauyanbHas CKOPOCThb JApPOOH paBHA
3220m/c? CTBOI py»bs BO BpeMs BHICTpENa HampasieH o yriaom 60° Kk ropusonry.
3. HaBcTpeuy mnatgopme ¢ meckoMm, ABMXKYILENHCS TOPU30HTAIBHO CO CKOPOCTBIO V,
[0 INIaJKOMYy KEN00y COCKalb3bIBa€T 0€3 HayaJlbHOM CKOpPOCTH TEJIO MAaccol m H
3actpeBaeT B mecke. JKéno6 mmmubl L o6pasyer ¢ ropuszontom yron o. Haiitu

CKOpPOCTb ABHIKCHMHA l'IJIaT(l)OpMBI IOCJIE IIOIIaJIaHus B HEE TeJa. Macca I'[J'IaT(bOpMBI
M.

Tema 4. OcnoBbl MKT u TepMmoguHAMHMKH.

1. B OamioHe HaxoIWJIOCh HEKOTOPOE KOJUYECTBO Ta3a MpU HOPMAaJIbLHOM
atMocepHOM aaBieHUU. [Ipu OTKPHITOM BEHTHIIC OAJUIOH OBLIT HArpeT, MOCJE Yero
BEHTUJIb 3aKPBUIA U Ta3 ocThul 10 Temmneparypsl 283K. [Ipu aTom naBneHue OaninoHa
ynano 10 70klla. Ha ckonbko Harpenu 6amion?

2. BcnenctBue Toro, 4ro B OapoMeTpHYecKyr0 TpPYyOKy Tomaja BO3AYX IpHU
temrieparype 253K wu nmaBnenuu 770Mm.pT.cT., OGapoMeTp IOKa3bIBaeT aBJICHUE
765mm.pT.cT. Kakoe paBieHHe MOKaKeT OapoMeTp MPH HOPMAIbHBIX YCIOBHUSX?
Jlnunaa TpyOKu 1M, TEIIOBOE paclIUPEHUE PTYTH HE YUUTHIBATS.

3. Tpybka mmnOM L m cedeHmeM S 3amasHa ¢ OJHOrO KOHIIA M IIOJBEIICHA K
JTUHAMOMETPY OTKPBITBIM KOHIIOM BHHU3. B TpyOke HaxomuTcs BO3AYX, 3amepThli
CTOMOMKOM PTYTH, JOXOJAIIEH IO OTKphIToro KoHna T1pyOku. Ilokazanus
nuHamometrpa F. C KakuM YCKOpEHHEM a HYXHO MOJAHUMATh CHUCTEMY, UYTOOBI
MOKa3aHWsl JAUHAMOMETpa BO3pociu BABoe? ATmocdhepHOe HaBleHHUE P,
COTIPOTHBIICHUEM BO3yXa U MacCOil TpyOKH mpeHeOpedb.

Tema 5. dnekTpocTaTuka.

1. [lepeMeHHOE€ MAarHUTHOE MOJIE, COCPEAOTOUYEHHOE BOJIM3M OCU KOJbIA, CO3MAET B
HemM OJIC uwnaykuum €. OCh CUMMETpHHM TMOJS NPOXOAUT 4YEpe3 LEHTP KOJIbIa



NEPHEHANKYJIAPHO €ro IMIocKocTu. Ha kosblie BbIOpaH Y4yacTOK, paBHBIA TPETH
JUIMHBI KOJIbLIA, U K HEMY MapajuieIbHO MOJKIIOUYEH MPOBOJHUK CONPOTUBIEHUEM R,
PaCIIONIOKEHHBIM BHE MATHUTHOTO Iois. YeMy paBHA chjla TOKa B 3TOM MPOBOJHUKE,
€CJIM COMPOTHUBIICHHE MPOBO/JIA, U3 KOTOPOTro CAEIaHO KOJIbIIO, paBHO 2R?

2. ITy4ox »JEKTPOHOB, MPOWJIS YCKOpSIONMYI0 pa3zHocTh noteHimanoB U=10kB,
BJIETAET B CEPEAMHY MEXIY IUIACTUHAMU IUIOCKOTO KOHJEHCATOpa MapajulesIbHO HM.
Kakoe HanpsxeHrne He0OX0IMMO MOJAATh HA IUIACTHHBI KOHAEHCATOpa, YTOOBI My4OK
AJIEKTPOHOB IMPU BBIXOJE M3 KOHJEHCATOPAa OTKJIOHSJICS OT CBOErO HAa4daJbHOIO
HaIlpaBJIeHUs] Ha MaKCUMalbHbIN yron? Jnuna miuactun L=10cwMm, paccTosiHUE MEXKITY
HUMH d=3cMm.

TeMma 6. DileKTpOAMHAMHUKA.

1. I[To mpoBosounoMy koiiblly paauycoM R Teraer Tok |. Kombuo Haxomgutcs B
OJTHOPOJTHOM MAarHUTHOM TI0JI€ C MHAYKIHMEeH B, mepneHAuKyIspHON IUIOCKOCTH
KoJbla. YemMy paBHa cuila HaTSKEHUsS KOJba?

2. KBagpatnas pamka co ctopoHod 0,IM pacronoxkeHa OKOJIO JJIMHHOTO MPOBO/A,
cuia Toka B KotopoMm paBHa 100A. JIBe CTOpOHBI paMKH MapajulesbHbl MPOBOAY U
OTCTOSIT OT Hero Ha paccrosHud 0,2m. Yemy paBeH Bpalaloluii MOMEHT,
NEeWCTBYIONINI HA paMKYy, €Clii cujia Toka Oyaet papHa 10A?

Tema 7.MexaHn4ecKHe KOJIeOaHHUS.

1. OnpenenuTh MOTEPIO SHEPTHH MAaTEMATUYECKUM MAasSTHUKOM 3a OJIHO KoJjebaHue,
€CIM 10 OCTaHOBKM MasTHUK coBepuiaeT 500 koneOanuii, IjaMHA HUTH 1M,
MakcuManbHbli yron 0=30°, Macca masiTHuKa 0,2 KT.

2. I'py3 maccoit 0,1 xr moaBecuinn Ha TpykuHe kEcTkocThio 10H/M, oTKIIOHMIN OT
MOJIOXKEHUSI paBHOBECHUS Ha 2¢M U OTIyCTWiIH. ONpeaenuTh CKOPOCTh Tpy3a B TOUKE,
HaxoAsmIeicss Ha 3CM OT MEPBOHAUYAIBHOTO TMOJIOKEHHUS HUXKE, €CIM B HAaYaJIbHBIN
MOMEHT BPEMEHH NpYyKMHA ObliIa C)KaTa, a IPy3 HAXOAWICS Ha 2CM BBIIIE MTOJOKEHUS
paBHOBECHS.

Tema 8.JeKTpOMarHuTHbIE KOJIEOaHUS.

1. HanpsbkeHne TMEepeMEeHHOTo TOKa W3MEHsAeTcs Mo 3akoHy: u=140 sin314t.
OnpenenuTs 4YacTOTy NEPEMEHHOIO TOKa, IEpUOJ, [CUCTBYIOIIEEC 3HAYCHHE U
aMIUTUTYHOE€ 3HAYEHUE HaINpspKeHWs. MOXXHO 71U CcKa3aTh, 4eMy OyAeT paBHO
Hanpsikenue yepes 10c?

2. Hampspkenwe Ha  y4acTKe IIemd  M3MEHsieTcss 1o 3akoHy: u=210sin314t.
Onpenenuth, Kakoe KOJIMYECTBO TEIJIOThl BBIACIHUTCS B AJIEKTPUUYECKOW TUIMTKE
conpotuierremM 450 Om 3a 1yac paOoTHI.

3. [Monmxaromuit Tpancpopmarop ¢ kodhdumuentom tpanchopmarmu 10 BKIIOUYEH B
ceTh ¢ Hamnpsbkenuem 220B. Onpenenuts HanpsKEHUE Ha BBIXOJIE TpaHCcpopmaTopa,



eciu conportusieHue Harpy3ku 100mM, a conpoTUBIEeHHE BTOPUYHON KaTylIku 1OM.
Tema 9.Mexannueckue BOJIHBI.

1. Mumo peibosoBa B Jojake Mpouuio 6 rpedHel BoiaH 3a 20c. OmnpenenuTs JIUHY
BOJIHBI M IEPUO/] KOJIeOaHUS TOYEK BOJIH, €CJIM CKOPOCTh BOJIHBI paBHa 2M/C.

2. Onpenenutb DHEPrul0, TMEePEHOCUMYI0 IIJIOCKOM BOJIHOM 4epe3  eIUHHUILY
MMOBEPXHOCTH 3a €AMHUIYY BpeMeHH. [[0BepXHOCTh MEpHeHAUKYIsIpHA HAIPaBICHUIO
pacrpoCTpaHeHUsl BOJIHBI, aMIUIUTY/la KoyjieOaHui yacTull A, X mMacca m, CKOPOCTh
BOJIHBI U, YaCTOTa KOJIEOAHU V.

Tema 10. CBeToBBIC BOJIHBI.

1. JIyd cBeTa majaeT Ha 3epKayio oJ1 YIiioM 35€k ero nmoBepxHocTu. Yemy paBeH yroiu
MEXIy TMaJarloluM H OTpaxXEHHbIM Jydamu? YeMmy paBeH Yroji OTpaxeHus?
Crenaiite yepTEX.

2. UenoBek mpuOIMmKaeTcss K IJIOCKOMY 3epKaily co ckopocThio 1,5m/c. C kakoi
CKOPOCTBIO OH JBUKETCS K CBOEMY M300paKeHUI0?

3. Onpenenuth yroja majeHus Jyda B BO3JyXe Ha MOBEPXHOCTb BOJbBI, €CIH YIOJ
MEXITy MPETOMIEHHBIM JTy4OM U OTPAKEHHBIM OT IMMOBEPXHOCTH BOJIbI JIYYOM pPaBEH
90€.

4. Ha nue pydbs JIEXKUT Kamemliek. MaibuuK XO4eT B HEro IMONacTh MaJIKOM.
[IpunenuBasich, MaldbUMK JEPKHUT MaJKy B Bo3ayxe moj yriom 45¢. Ha kakom
PACCTOSIHMM OT KaMelllka BOTKHETCS IMajika B IHO py4bsl, €ClIU ero riryouHa 32cm?

5. Ha muiockonapainenbHyo MIaCTUHKY U3 CTEKJIa MajaeT Jiyd cBeTa mnoj yriom 60e.
Tonmmuua mnnacTUHKM 2cM. BBUHCIUTE CMelIEHWE Jiyda, €eClId IoKa3aTeib
npejaomiieHus crtekna 1,5.

6. OnpeaenuTh ONTHYECKYIO CHUITY CTEKIITHHOW JIMH3BI, HAXOSAIIEICS B BO3IyX€E, €CIH
JIMH3a JIBOSIKOBBIMYKJIAs C PaAUyCcOM KpUBHU3HBI moBepxHocTer S0cM u 30cMm.

Tema 11. DsieMeHTHI TEOPUU OTHOCUTEJIbHOCTH.

1. OnpenenuTh CKOPOCTH JIBHKEHHUS IPOTOHA B YCKOPUTENE, €CIUM Macca MpOTOHA
Bo3pocina B 10pa3. Ckopocts cBeta npuHsATh paBHoi 300 000xMm/c.

2. DIEKTPOH NBHXKETCA CO CKOPOCThIO, paBHOM 0,6 ckopoctu cBera. OmpeneinuTb
UMITYJIbC (POTOHA.

3. Ha ckompko yBenmmuuTcs  Macca 0O-4acTUlbl (B a.6.M.) TPU YBEJIMYEHUU ¢
ckopoctH ot Oc 10 0,9¢ ? [lonarath Maccy MOKOS 0-4acCTHUIbI paBHOH 4a.e.M.

Tema 12. U3n1y4eHue U CIeKTPHI.

1. B xoMHaTe CTOSIT JBa OJIUHAKOBBIX AIFIOMUHHMEBBIX YallHHUKA, COJEpIKAINE PaBHbBIC
MAacChl BOJBI IIPU 90°. OnuH U3 HUX 3aKOTTHIICS M CTAJ yepHbIM. Kakol u3 4ailHUKOB
ObICTpEe OCTHIHET?

2. [Touemy men cpenu packaja€HHBIX YIIIeH BRITISAUT YePHBIM?



3. Ins 4ero TOKPHIBAIOT TPOYHBIM CiIoeM (OB  CHEIOJSKAY CTaleBapoB,
MapTEHIIUKOB, TIPOKATIYUKOB U 1.7

4. Tlouemy B TapHHKaxX TeMIlepaTypa 3HAYMTEIBHO BBIIIE, YEM Y OKPYKAIOIIETO
BO3/lyXa, MaXe MPU OTCYTCTBUU OTOILICHUS U YIOOPCHHIA?

5. [Touemy mepen Tem, Kak caenaTh PEHTICHOBCKUNM CHHMOK JKEIyAKa OOJILHOMY
JarT 0apueByro Karry?

6. [ToueMy mNpU3MAaTUUYECKHA CHICKTP 4Yalle MPUMEHSIOT I W3YYCHHS COCTaBa
KOPOTKOBOJTHOBOTO ~HW3JIYYCHHsS, a B Clly4ae JUIMHHOBOJIHOBOTO HM3JIYUCHUS
eJIeCO00Pa3HO MOJIb30BATHCS TUPPAKITHOHHBIM CIIEKTPOM?

Tema 13. KBanroBas ¢pusuka.

1. PabGora BbIXO/1a 2JIEKTPOHOB U3 KaaMust paBHa 4,087B. KakoBa nyimHa BOJIHBI CBETAa,
Najaloliero Ha  TOBEPXHOCTh  KaJaMHs, €CIM  MaKCUMaJlbHasi  CKOPOCTh
(doTorneKTpOHOB paBHa 720KkMm/c?

2. HanbomnpIias 1iuHa BOJIHBI CBETa, IPU KOTOPOM MOKET HaOmoaaThest oTodddexT
Ha kanmuu, paBHa 450HM. Haiiaute MakcUManbHYIO CKOPOCTh (DOTOZIEKTPOHOB,
BBIOUTBIX U3 KaJIUA CBETOM C JUIMHOU BOJIHBI 300HM.

3. PaGora BBIXOJ@ dJEKTPOHOB W3 PTyTH paBHa 4,535B. Ilpum kakoilt dyacTtoTte
U3JIYYCHUS 3aIMparoiiee HanpsHkeHue OKaxkeTcsl paBHbIM 3 B?

4. Tlpu oOCBelIEHUH METAIUYECKON IJIACTUHKA MOHOXPOMAaTUYECKUM CBETOM
3aJiepKUBAIOIAsl PA3HOCTh MOTeHIManoB paBHa 1,6 B. Eciu yBenuuuTh 4dacTtoTy
cBeTa B 2 pasa, 3aJep:KUBarollas pa3HOCTh MOTEHIMaIoB paBHa 5,1B. Omnpenenure
KpacHyto rpanuny ¢horoddpdexra.

5. ®oTOKATO OCBETHIIM JIy4aMH C JJIMHOM BOJIHBI 345 HM. 3anuparoiiee HanpsKeHue
Ipu 3TOM OKa3zaoch paBHbIM 1,33 B. Boszaukner mu ¢oToddekT, ecinu 3TOT KaToa
OCBETUTH Jydamu ¢ gactotoi 500 I'T?
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