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IHosicHuTEJIBLHAA 3aANIMCKA

Pa6ouas mporpamma no ¢usuke B 10-11 kiaccax coctaBieHa Ha OCHOBE!

- Paboueii nporpammbel. ®usuka. IIpenMerHas AUHUS YYEOHHKOB CEpUU
«Knaccuueckuit kype». 10—11 kmaccel : ydeb. mocobue s oOrieoOpa3oBar.
opranuzanuii / A. B. lllatanuna. - M. : [IpocBemenue, 2017. - 81 c. - ISBN 978-5-
09-048587-6.

- HMHCTPYKTUBHO-METOAMYECKOro mnuchMa «O mpernojilaBaHuM MpeaMera
«Dusuka» B 0011€00pa3oBaTeNbHbIX YUpexJIeHusx benropoackoit obinactu B
2022-2023 yueOHOM TO1Y»;

- TMOJOKEHHS O paboueil mporpaMMme Y4YeOHBIX KypCOB, MHPEIMETOB,
JUCUUIUIMH (MOayJiei) obmieo0pa3oBaTeabHOTO yupexaeHus (mpukas Ne819 ot 23
Mapta 2010 r. ngemapraMeHTa 00pa30BaHMs, HAYKHM U MOJIOJIC)KHOW TMOJIUTUKHU
benroposckoit o61actn).

[Ipennaraemas pabovass mporpamma mo ¢Gu3UKe sl CpeaHeil (MOJIHOM)

00111e00pa30BaTEeIbHON IIKOJIBI PEATU3yeTCsl MPU HCIOJIb30BaHUU YYECOHUKOB
«OU3UKA» qns 10 u 11 knaccoB nmuann «Kiaccuuecknit kype» astopos I'. .
Msxkumesa, b. b. Byxosnesa, H. H. Cotckoro, B. M. Hapyruna noa penakuuei H.
A. IlapdenTbeBoH.

HporpaMMa COCTaBJICHA Ha OCHOBC:

— TpeOOBaHMI K pe3ylbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTEIbHOU
nporpamMmmbl cpennero obdmero oopazoBanus (OOII COOQO), npenctaBieHHBIX B
denepaibHOM rocyaapcTBEHHOM oOpazoBaresibHOM ctanaapte (PI'OC) cpennero
oO1ero o0pazoBaHus;

— IlpumepHOii OCHOBHOM 00pa3OBATENLHON MPOrPaMMBI CPEIHETO OOIIETO
oOpa3oBaHUs.

B Heli Takke Yy4YTCHbI OCHOBHBIC MJEH U TIOJOXKEHHUS IPOrPaMMBI
(GOpMUPOBAaHUS W Pa3BUTHS YHUBEPCAIBHBIX Y4YEOHBIX JCUCTBHUU JJISI CPEAHETO
(momHOTO) O0IIEro 0O0pa3oBaHUsl U COOJIOJEHA MPEEMCTBEHHOCTh C MPUMEPHOU
pOrpaMMoi 1o (pu3HKe 1151 OCHOBHOTO 0011IeT0 00pa3oBaHus.

B paboueit mporpamme 1yisi cTapiieid MIKOJIbI MTPETYCMOTPEHO Pa3BUTHE BCEX
OCHOBHBIX BHJIOB JI€SITEIBbHOCTH, IMPEICTABICHHBIX B IMPOrpaMMe OCHOBHOTO
o0O1iero o0pa3oBaHwms.

Oco0eHHOCTH TPOTPaMMBbI COCTOSAT B CIICTYIOIIEM:

— OCHOBHOE  COJIep)KaHHME  Kypca  OpHEHTHPOBAaHO HAa  OCBOCHHE
dyHaaMEHTAILHOTO siipa cojiepkaHus pu3nueckoro 0opa3oBaHus;

— OCHOBHOE COJIEpKaHHUE Kypca TPpEACTaBIeHO nis  0a30BOro U
yIIyONEHHOTO YPOBHEHN U3yUeHUs (PU3UKU;



— 00BéM W TiIyOMHA WU3y4eHHs Y4YEOHOro Marepuaia OIpenesstoTCs
OCHOBHBIM COJIEp’KaHUEM Kypca W TpeOOBaHUSIMH K pe3yjibTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTelIbHOM  NIpOrpaMmbl M MOJYYalOT  JlajJbHEUIIYIO
KOHKPETU3AIMIO B IPUMEPHOM TEeMaTHUYE€CKOM IJIAHUPOBAHUMU;

— OCHOBHOE CO/IepKaHME Kypca U MPUMEPHOE TEMAaTUYECKOE MIaHUPOBAHUE
OTIPEIEIISIIOT COMIEPKAHUE M BUBI JEATETLHOCTH, KOTOPBIC JOJKHBI OBITH OCBOCHBI
00y4aIOIUMUCS MPU U3yuYeHUU GU3UKH Ha Oa30BOM U YIITyOJIEHHOM YPOBHSX;

— B TPOrpaMMe COJCPKUTCS TPUMEPHBIN TEepeueHb JTabOpaTOPHBIX W
MPaKTUYECKUX paboT, HE BCE U3 KOTOPBIX 00s13aTEIbHBI JIJISl BHITIOJIHEHUS; YUUTENb
MOKET BbIOpaTh M3 HUX Te, JUIS MPOBEACHUS KOTOPBIX €CTh COOTBETCTBYIOILIUE
YCIJIOBHUSI B ILIKOJIE.

OcBoenne mporpaMMbl 1Mo (u3uKe OOECIeunBaeT OBJIAJCHHE OCHOBAMU
y4eOHO-UCCIIEeI0BATEIbCKON  JCATEIBHOCTH, HAYYHBIMA METOJAMHU  PEIICHUs
Pa3IMYHBIX TEOPETUUECKUX U MPAKTUUECKUX 3a/1a4.

Metonmomornueckoi  ocHoBo  DPI'OC COO  gBiageTcd  CHCTEMHO-
NESITEIbHOCTHRIN MOIXOI. OcCHOBHBIE BUIbI YUYEOHOU €SITEIBLHOCTH,
MIPEICTABIICHHBIC B TEMAaTHYECCKOM IIJIAHUPOBAHWM JTAHHOW pabouell ImporpaMMel,
MO3BOJISIIOT CTPOUTH TPOIECC OOY4YeHUsT Ha OCHOBE JaHHOro moaxona. B
pe3yibTaTe KOMIETEHIIMU, CPOPMUPOBAHHBIE B INKOJE MPU U3YYCHUH (PU3UKH,
MOTYT BIIOCJIEJACTBUU TEPEHOCUTHCS Yy4YalTUMHUCA Ha JtOOble KU3HEHHbIE
CUTYaIIHH.

Pabouas mporpamma BKIIFOYAET CISAYIONINE Pa3/IeIbl:

1. [MosicHuTenpHasl 3alKcKka, B KOTOPOM KOHKPETH3UPYIOTCS OOIIHME IeH
cpeaHero oopazoBaHusi ¢ yuéToM crieniduku GU3MKU Kak yueOHOro mpeIMeTa.

2. OO6mras xapakTepucTuka yaeOHOro IpeMeTa.

3. Mecro kypca pu3uku B ydeOHOM IJIaHE.

4. Pe3ynbTaThl OCBOSHUS Kypca (U3WKH — JTUYHOCTHBIE, METAPEIMETHBIC H
peIMETHBIC.

5. Conepxkanue Kypca pu3ukm.

6. [IpumepHOe TeMaTHYECKOE IIJIAHUPOBAHUE C OIpPEICICHUEM OCHOBHBIX
BUJIOB yUEOHOU IEATETbHOCTH YUaIIUXCs MPU U3YYCHUH Kypca (PU3UKH.

7. Ilnanupyemble pe3yabTaThl U3yUYEeHUs Kypca (QU3UKH.

8. PexomeHmanuu 1mo MarepruaibHO-TEXHUYECKOMY U Y4EOHO-METOTUICCKOMY
obecrieueHnI0 00pa30BaTEIHFHOTO IIpoIiecca.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

®u3nka, Kak Hayka o Haubornee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyMas B
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KauecTBe y4eOHOTO MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUi 00 okpyxaroieM mupe. IkoapHbIN Kypc GU3UKH - cucTeMOoOpa3yromui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3NYECKUE 3aKOHBI
JeXaT B OCHOBE COJIEpP)KaHMS XUMUHU, OHOJIOTHM, (u3MuecKol reorpaduu u
aACTPOHOMMUH.

N3yuenne ¢u3nuku sBISIETCS HEOOXOAUMBIM HE TOJBKO JJisi OBJIAJEHUS
OCHOBAMH OJIHOM M3 €CTECTBEHHBIX HAYK, SIBIISIOIICHCS KOMIIOHEHTOW OOIIero
oOpa3oBanus. 3HaHue (HU3UKU B €€ UCTOPUUYECKOM Pa3BUTHH MOMOTAET YEJIOBEKY
MOHSATH Mpoiiecc (GOPMUPOBAHUS APYTHX COCTABIIAIONIMX COBPEMEHHON KYJIbTYpPHI.
['ymanuTapHoe 3HaueHHWE (PU3UKH KaK COCTAaBHOM 4YacTH OO0mIero oOpa3oBaHMSI
COCTOMT B TOM, 4YTO OHa CIOCOOCTBYET CTAaHOBJICHUIO MHUPONOHUMAHHUS H
Pa3BUTHIO HAYYHOTO CMO0CO0A MBIIIJICHHUS, TTO3BOJISIONIETO OOBEKTUBHO OLICHUBATH
cBeleHusi 00 okpyxkawmiem wMupe. Kpome Toro, oBnajgeHue OCHOBHBIMH
bu3nYecKuMU 3HAaHUSIMU Ha 6a30BOM YPOBHE HEOOXOAMMO MPAKTUUECKU KAXKIOMY
YEJIOBEKY B COBPEMEHHOM KU3HMU.

Jisa pemieHus 3aaady  (GOPMHUPOBAHMSI OCHOB HAyYHOTO MHUPOBO33pEHUS,
pa3BUTHSA MHTEJUIEKTYalbHBIX CIHOCOOHOCTEM M MO3HABaTEJIbHBIX HMHTEPECOB
IIKOJIbHUKOB B MPOLIECCE N3YUYEHUS (PU3UKH OCHOBHOE BHUMAHUE CIEAYET yIEIATh
HE CTOJIBKO TEpe/laye CyMMbI FOTOBBIX 3HAHUM, CKOJIBKO 3HAKOMCTBY C METOAaMHU
HAy4YHOI'O MO3HAHUS OKPYKAIOIIEr0 MHpPA, MOCTAHOBKE MpoOsieM, TPEOYIOIINX OT
YYAILUXCS CAMOCTOSTENIBHOM ACSITENBHOCTH 0 UX Pa3pEIICHHUIO.

Hean n3ydenust u3uku B cpeHeit (TI0JIHOI) MIKOJIE:

— ¢opmupoBaHue y oOyJaromuxcs YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUA,
3HAYMMOCTH (U3UYECKUX 3HAHWUW IS KaKIOTO YEeIOBEKa, HE3aBUCHUMO OT €ro
npodeCCUOHATILHON JIEATEIbHOCTH;

— OBJQJICHWE OCHOBOIIOJATAIOMIMMH  (DU3UICCKUMUA 3aKOHOMEPHOCTSIMH,
3aKOHAMH ¥ TEOPHUSAMHU; pacIIMpeHHe O00bEMa HCIOIb3YEMbIX (PH3NUSCKUX
MOHSTUH, TEPMUHOJIOTHU U CUMBOJIUKHY;

— mnpuoOpeTeHue 3HaHUN O (QyHIAMEHTaNbHBIX (PU3UYECKUX 3aKOHAX,
JeXalUX B OCHOBE COBPEMEHHOW (DM3MYECKOW KapTUHBI MHUpa, O HamboJee
BaKHBIX OTKPBITUSAX B 00JaCTH (DM3UKH, OKA3aBIIUX OMNPEICIIAIONICe BIMSIHUEC Ha
pa3BUTHE TEXHUKH W TEXHOJOTHH; TIOHMMaHUE (PU3NYCCKON CYITHOCTH SIBJICHHMH,
HaOJIFO1aeMbIX BO BeeneHHoi;

— OBJQJICHHWC OCHOBHBIMHM METOJaMH HAYYHOTO IIO3HAHHMS TPUPO/IBI,
UCIIOJIb3yeMBbIMH B (DU3HKE: HAONIOACHHE, OMUCAHWE, U3MEPEHUE, BBIIBUKCHUE
TUMOTE3, TMPOBEJACHUE DJKCIEPUMEHTA; OBJIAJICHUE yMEHUSIMU 00padaThiBaTh
JAHHBIE DJKCIEPUMEHTa, OOBSICHATH IMOJYYEHHBIE pEe3yJIbTaThl, YCTaHABIMUBATH
3aBUCUMOCTH MEXAy (PU3NYecKuMH BeIMYMHAMH B HaOIIOJa€MOM SIBJICHUH,

4



JIeNIaTh BBIBOJIBI;

— oTpaboTKa yMEHMs pemarbh (U3MUECKHE 3aJayd  Pa3HOro ypOBHS
CJI0)KHOCTH;

— IpUOOpETEHUE OMbITa Pa3HOOOPA3HOM JEATENBHOCTH, OINbITa MO3HAHUS U
CaMOIIO3HAHUS; YMEHHM CTaBUTh 3aJadd, pelaTh MpoOJieMbl, NPUHUMATH
pellieHusi, UCKaTh, aHAJIU3UPOBaTh U 00pabaThiBaTh WH(GOPMAIMIO; KIIIOUEBBIX
HABHIKOB (KJIFOUEBBIX KOMIIETCHIIMIA), HMMEIOIINX YHUBEpPCAIbHOE 3HAuYCHUE:
KOMMYHHKATHUBHBIX HAaBBIKOB, HABBIKOB COTPYAHHUYECTBA, HABBIKOB H3MEPEHUH,
HaBBbIKOB 3(()EKTUBHOIO U O€30M1aCHOr0 UCIOIb30BAHUS PA3IMYHbBIX TEXHUUECKUX
YCTPOMCTB;

— OCBOEHHE CIOCOO0B HMCMOJIB30BAHUS (PU3NUECKUX 3HAHUU IS PEIICHUS
MPAKTHUECKUX 3a7ad, i OObSICHEHUS SBICHUIN OKpY)KaloIIen JeCTBUTENFHOCTH,
JUIs obecrieyeHus: 0€30MaCHOCTH )KM3HU U OXpaHbl IPUPO/IBI;

— pa3BUTHE NO3HABATEJIbHBIX WHTEPECOB, UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM B mpoliecce MPUOOPETEHUSI 3HAHUM C MCIOJIB30BaHUEM Pa3IMUYHbBIX
UCTOYHUKOB WH(GOPMAIMU M COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHIA;
yMeHul  (GOpMyIHpoBaTh U  OOOCHOBBIBaTH COOCTBEHHYIO MO3ULHUIO IO
OTHOILIEHUIO K (pu3nueckoil nHpopMaIuy, MoTy4yaeMon U3 pa3HbIX HICTOYHHUKOB;

— BOCTHTAHHUE YBAXXUTEIHHOTO OTHOIICHHS K YYEHBIM M WX OTKPBITHIM;
YyBCTBA TOPAOCTHU 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

Oco0OeHHOCTh TIeJienoyiaraHusl i 0a30BOrO ypOBHS COCTOMT B TOM, 4YTO
oOy4eHre OPUEHTUPOBAHO B OCHOBHOM Ha (popMUpOBaHHUE Yy 00yUarOmUXCs 001ei
KyJbTYPBI 1 HAYYHOTO MUPOBO33PEHHUSI, HA UCTIOJIb30BaHUE TIOJYUYCHHBIX 3HAHUN U
YMEHHI B TOBCETHEBHOM KU3HH.

Oco0eHHOCTS 1IeTIenoNaraHust AJis Veiy01EéHH020 YPOBHs COCTOUT B TOM, UTOOBI
HAIPaBUTh JIEATEILHOCTh CTapIICKIACCHUKOB Ha TMOJATOTOBKY K Oynayrmiei
poeCCHOHANILHON NIeSITEIbHOCTH, Ha (OpMUPOBAHHE YMEHHUU U HaBBIKOB,
HEOOXOAUMBIX JIJISi MPOJOHKEHHUST 00pa30oBaHuUsl B BBICIIUX YYCOHBIX 3aBEICHUSIX
COOTBETCTBYIOIIETO TMpoduiisg, a TakkKe Ha OCBOeHHE oO0béMa 3HAHUMH,
JIOCTATOYHOTO JIJISl POIOJDKEHUST 00pa30BaHMs U CaMOOOPa30BaHUA.

Conepxanne Kypca (pu3MKu B MporpamMMme CpeAaHero o0miero oOpa3oBaHUs
CTPYKTYpUpPYETCSI Ha OCHOBE (PU3WYECKUX TEOPUH U BKIIOYACT CIEAYIOLINe
paszelnbl: HayuyHbIi METOJ MO3HAHUS MPUPOJIbI, MEXaHUKA, MOJCKYJsApHas (pu3mnka
¥ TEPMOJANHAMHUKA, dJICKTPOJMHAMIKA, KOJICOaH!s M BOJIHBI, ONTHKA, CIICIIHATbHAS
TEOpHsI OTHOCUTENIBHOCTH, KBAaHTOBAs (pU3HKa, cTpoeHre BeeneHHo.

MECTO KYPCA ®U3UKHU B YUYEBHOM IIVIAHE

B cootBerctBUM ¢ 0a3uCHBIM Y4YEOHBIM IUIAHOM Kypcy (u3uMKu cpenHen
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(MTOTHOM) MIKOJBI MPENUIeCTBYET Kypc (PU3MKKM OCHOBHOM MIKOJBI (7—9 Kitacchl),
BKJIFOUYAIOLIUI 3JIEMEHTAPHBIE CBEJEHUS O (PU3MUECKUX BEJIMYMHAX U SIBJICHUSIX.

Ha srtame cpenneit (MOJIHOM) MIKOJIBI BO3MOXKHO H3yd€HHE OOYUYaIOIUMUCS
€CTECTBO3HAHUS WK (U3NKK Ha 0a30BOM WM YrIyOJIEHHOM ypoBHE. M3yueHue
¢uszukn Ha 0a30BOM YPOBHE MOXET OBITh MPEAyCMOTPEHO MPU COCTABICHHUH
y4€OHBIX IJIAHOB YHUBEPCAJIBHOTO U COLMAIBHO-DKOHOMUYECKOTO MNpoQuie, a
TaK)K€ MEINUKO-OMOJIOIMYECKOr0 M 3KOJOTMYECKOr0 HaIpaBJIEHUH €CTECTBEHHO-
HayyHoro mnpoguns. M3yuenue Qusuku Ha yriayOlnEHHOM YPOBHE MOKET OBITH
IPEIyCMOTPEHO TNPHU COCTABJIECHUU YYEOHBIX IJIAHOB (DHU3HKO-MATEMATUYECKOTO,
TEXHOJIOTHYECKOTO (MHKEHEPHOTO0) U €CTECTBEHHO-HAYYHOTO MTPO(HIICH.

Jannast paboudast nmporpamma no gusuke Jijisi 6a30BOro ypoBHsSI COCTaBIIEHA U3
pacuéra 136 4 3a nBa rojga oOyuenus (o 2 4y B Hegemo B 10 u 11 kmaccax); B
nporpamme yutreHo 10% pesepBHOoro BpemeHu. i yrayOJI€HHOTO YpOBHS
u3ydyeHus pusuku nporpamMmma paccuurtana Ha 340 y 3a nBa roga oOydenus (o S 9
B Henento B 10 u 11 kmaccax); B nporpamMme yuteHo 15% pe3epBHOro BpeMeHH.

1. TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA ®U3UKHU

JlesiTenbHOCTh  00pa30BaTENBHOTO YUPEXKACHHUsS OOIIero oOpa3oBaHUs B
oOyueHnn ¢u3nke B cpeaHed (MOJIHOM) IIKOoJie JOJDKHA OBITh HamlpaBiieHA Ha
JOCTHKEHHE 00YYaIOIUMHUCS CIEAYIONIHNX JUYHOCTHBIX Pe3yJIbTATOB:

— YMEHHUE YIPABJIATH CBOCH MO3HABATEIIBHOMN AEATEIBHOCTHIO;

— TOTOBHOCTh M  CHOCOOHOCTP K 0Opa3oBaHHIO, B TOM  YHCIE
caM000pa30BaHMIO, HA TMPOTSHKEHUHM BCEH JKM3HU, CO3HATEILHOE OTHOIICHUE K
HEMPEePhIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHENTHONW MIpodecCHOHATbHOW |
OOIIECTBEHHOU JICATCIIHHOCTH;

— YMEHHME COTPYJIHHMYATh CO CBEPCTHHUKAMHU, JETHbMHU MIIQJIIIETO BO3paACTa,
B3POCILIMU B 00pa3oBaTeIbHOM, Y4eOHO-UCCIEIOBATENbCKOM, MPOEKTHOU U
JIPYTUX BUJIAX JEATEIbHOCTH,

— ¢(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUSI HAYKH; OCO3HAHHE 3HAYMMOCTH HAyKH, BJIAJICHUS JOCTOBEPHOMU
nHpopMarnmeli O TEPEAOBBIX JOCTIDKCHHSX M OTKPBITHSX MHPOBOM |
OTEUYECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00 YCTpONCTBE
MHpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

— YyBCTBO FOPJIOCTHU 32 POCCUMCKYIO (PUBHYECKYIO HAYKY, TYMaHU3M;

— TMOJIOKUTEIHbHOE OTHOIIEHUE K TPYIY, LIEJICYCTPEMIICHHOCTb;

— DKOJIOTHYECKas KyJiIbTypa, OepeXHOoe OTHOIIEHHWE K POTHOM 3emile,
IPUPOJHBIM OorarctBaM Poccuu W Mupa, IMOHMMaHHWE OTBETCTBEHHOCTH 3a
COCTOSIHUE TIPUPOJIHBIX PECYPCOB U PA3yMHOE MPUPOAOIIOIB30BaHNE.



MeranpeaMeTHBIMHM Pe3yJIbTATAMHM OCBOCHMS BBIIIYCKHUKAMH CpEeIHEn
(TIOJTHOM) TITKOJIBI MMPOTPAMMBI TIO (PUBHKE SBIISIIOTCS:
Oceoenue pe2yisaimueHbX YHUBEPCAIbHBIX YUeOHbIX 0eUCEULL:

—  CaMOCTOSITEIBHO OMPENEATh  IEJH, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHbIE 33J1a4u B 00pa30BaTEIbHOMN IEATEIbHOCTH U JKU3HEHHBIX CUTYAIIUX;

— OLCHUBATh PECYPChl, B TOM YHCIIE BpeMs U APYrue HeMaTepHaIbHbIC
pecypcbl, HEOOXO0IUMBbIE J1JIsi JOCTUXKEHHUS [TOCTAaBJICHHOM paHee e,

— COIOCTaBJSITh MMEIOIIMECS BO3MOXKHOCTH M HEOOXOAMMBIC  JUIS
JOCTHXKEHUS LIEU PECYPCHI;

— OIPEIEIATh HECKOIBKO MyTEN JOCTUKEHUS MIOCTABICHHOM 1IEIIH;

— 3aJaBaTh MapaMeTpbl U KPUTEPUU, IO KOTOPBIM MOXKHO ONPEAECIUTH, YTO
L[€JIb IOCTUTHYTA;

— COIIOCTaBJATh IMOJYYEHHBIW PE3YIbTAT ACATEIBHOCTA C ITOCTABICHHOU
3apaHee LeIbIo;

— OLICHMBATh  IIOCJIEACTBUS  JOCTHXKEHUs  IIOCTABJICHHOW  LEIA B
JEATEeIbBHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPY>KAIOIIUX JTIOJICH.

Oceoenue no3HasamelbHbIX YHUBEPCAIbHBIX YUeOHbIX OeUCTNULL:

— KPUTHUYECKHU OIICHMBATh U HHTEPIPETUPOBATH HHPOPMAIMIO C Pa3HBIX
MMO3UIIMH;

— pacrmo3HaBaTh U (PUKCHpOBaTh MPOTUBOPEYHS B HWHGOPMAIIMOHHBIX
HMCTOYHUKAX;

— WCIIOJIb30BAaTh PA3JIUYHBIE MOJEIBbHO-CXEMATUYECKUE CpEeACTBA  JJIA
MIPECTABIICHUS BBISIBICHHBIX B UH(POPMAITMOHHBIX UICTOUHUKAX TTPOTUBOPEUHIL;

— OCYIIECTBJISITh Pa3BEPHYTHIM MHPOPMAIIMOHHBIM MOUCK U CTaBUTh HA €ro
OCHOBE HOBBIE (YueOHbIE U TTO3HABATEIbHBIC) 33/1aUK;

— HCKaTh ¥ HAXOJIUTh 0000IIEHHBIE CLIOCOOBI PEIICHUS 3a/1a4;

— TPUBOJUTH KPUTHYECKHUE APTyMEHTHI, KaK B OTHOIIEHUU COOCTBEHHOTO
CY>KJEHHUSI, TAaK U B OTHOLLICHUU JEUCTBUU U CYXKJICHUN IPYTroro 4ea0BeKa;

— aHaAJIM3HUPOBATH U MPEOOPA30BHIBATH POOJIEMHO-TIPOTHBOPEUUBHIE
CUTyalluu;

— BBIXOJUTH 3a paMKu ydeOHOro mpeaMeTa U OCYIIECTBIATH
I[eJICHANPABJICHHBI TTOMCK BO3MOXKHOCTH IIIMPOKOTO IMEPEeHOCa CPEICTB U
CIIOCOOOB JICHCTBHS,

— BBICTpAaWBaTh  WHAMBUAYAJbHYIO  OOpa30BATEIbHYIO  TPACKTOPHIO,
VUUTHIBASE OrPAHUYEHUSI CO CTOPOHBI JPYrMX YYaCTHHKOB U PECYpCHbIC
OTpaHUYCHUS;

— MEHATh U yACPKUBATh pa3HbIe MO3UIIMH B MMO3HABATEIILHON JEATEIHOCTU
(OBITh YYEHUKOM U YyuuTesneMm; (QopMyIHpoBaTh OOpa30BaTENbHBIN 3alpoc U
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BBITMIOJHATh KOHCYJIbTaTUBHBIE (DYHKIMU CaMOCTOSITENBHO; CTaBUThH MPOOJIEeMy U
pabotaTh Haj €€ pelIeHHEM; YIpaBiIsITh COBMECTHOM I103HAaBATEIbHOU
JESATEIIBHOCTBIO U MTOAUYUHSATHCS).

Kommynuxamusnvie ynugepcanvhvle yuebHbvle 0eucmeusi:

— OCYILECTBIATH JICJOBYI0O KOMMYHHKAIMIO, KAK CO CBEPCTHUKAMU, TaK U CO
B3POCIIbIMU (KaK BHYTpU 00pa30BaTeIbHOW OPraHU3alNY, TaK U 3a €€ IpeiesiaMH ),

— TMPU OCYIIECTBICHUU TPYNIIOBON pabOThI ObITh KaK PYKOBOJUTENIEM, TaK U
YJIEHOM MPOEKTHOM KOMaH/bl B Pa3HBIX POJSAX (F€HEPATOPOM HIECH, KPUTHUKOM,
WCIIOJIHUTENEM, IPE3ECHTYIOMIUM U T. 11.);

— Pa3BEpHYTO, JIOTUYHO W TOYHO H3JaraTb CBOK TOYKY 3pEHHS C
UCITIOJIb30BAHUEM AJIEKBATHBIX (YCTHBIX U TUCbMEHHBIX ) S3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh  KOH(UIMKTOIE€HHBIE  CUTyalluh W  TNPeaoTBpaniaTh
KOH(JIMKTBI O UX aKTUBHOM (ha3bl;

— COIVIACOBBIBATh IMO3UIIMK 4YJIECHOB KOMAaHJIbl B IMpollecce pabdoThl Haj
OOIIIUM MPOYKTOM/PEIICHUEM;

— TPEACTABJIATh NYOJIUYHO pe3yibTaThl HMHIUBHAYAIbHOM U TPYMNIOBOU
JEATEIIbHOCTH, KaK Mepe]l 3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ayIUTOpUEH;

— mox0upaTh MapTHEPOB A JCJIOBOM KOMMYHHKAIlUU, HWCXOHIS U3
COOOpaKEHUM pe3yJbTATUBHOCTH B3aUMOJICUCTBUS, & HE TUYHBIX CUMIIATUH;

— BOCHPUHUMATh KPUTHYECKHUE 3aMEYaHUsi KaK pecypc COOCTBEHHOIO
pa3BUTHS,

— TOYHO U €MKO (HOpPMYJIHPOBaTh KaK KPUTHUYECKHE, TaK U OJOOPUTEIIbHBIC
3aMeUYaHus B aApec APYrux JIIoACH B paMKax JeJoBOM M 00pa3oBaTelbHOMN
KOMMYHUKAIINH, U30eras Mpu 3TOM JUYHOCTHBIX OIEHOYHBIX CYXKICHHM.

IIpeameTHBIMM pe3yJbTaTAMU OCBOCHUS BBIITYCKHUKAMU cpefHel (MOJIHOM)
IIKOJIBI IPOrPAMMBI IO (PU3HKE Ha 0A30BOM YPOBHE SIBISIOTCS:

— Cc(OpMHUPOBAHHOCTh  NPEACTABICHUM O 3aKOHOMEPHOW CBSI3U U
MO3HABAEMOCTH SIBJICHUN TPUPObI, 00 OOBEKTUBHOCTH HAyYHOI'O 3HAHUS; O POJIU
U MecTe (PU3UKM B COBPEMEHHOW HAay4dHOW KapTHHE MHpA; MOHWMAaHHUE POJIU
¢bu3uky B GOpPMHPOBAHUU KPYro3opa v (PyHKIIMOHAIBLHON TPaMOTHOCTH YeJIOBEKa
JUISL PELLICHUS MPAKTUYECKHUX 3a1a4;

— BJIQJICHHE OCHOBOTIONATAIOIINMH (PU3HUESCKIMHU MTOHSTUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPUSIMH; YBEPEHHOE TMOJIh30BaHUE (PU3NUIECKOit
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— chOpPMUPOBAHHOCTh MPEJCTABICHUN O (DU3NYECKOM CYIIHOCTU SIBJICHUMN
npUpoibl (MEXaHUUECKUX, TEIJIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX), BHJIAX
MaTepuu (BEIIECTBO M TOJIE), MBIKCHUU KaK CIoco0e CYIEeCTBOBAHMSI MAaTEPUH;
YCBOCHME OCHOBHBIX HJEH MEXAHUKH, aTOMHO-MOJEKYJSIPHOTO YYEHHS O
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CTPOEHUU BEIIECTBA, JJIEMEHTOB JJEKTPOJAMHAMUKA U KBAaHTOBOW (PU3HKWH;
OBJIJICHUE TTOHATUHHBIM amapaToM U CUMBOJIMYECKUM SI3BIKOM (DH3UKH;

— BJIAJCHUC OCHOBHBIMH METOJaMHU HAyYHOT'O ITO3HAHMS, MCIOJIb3YEMbIMU B
buszuke: HAONIOJCHHWE, OINKMCAHWE, HW3MEPCHHE, OJKCIICPUMEHT;  YMCHHS
o0OpabaTpiBaTh pe3yiabTaThl W3MEPECHHM, OOHAPY)XMBAaTh 3aBUCUMOCTH MEXIY
GU3NYEeCKUMU BETUYMHAMH, OOBSICHATH TMONMYYCHHBIC pE3yIbTaThl W JENaTh
BBIBO/IBI;

— BJIAJICHUEC YMCHHUSMH BBIIBUTATh THIOTE3bl HA OCHOBE 3HAHUSA
OCHOBOITOJIAralmux (HU3NICCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPITH HX
HKCIIEPUMCHTAJIBLHBIMHU CPEACTBAMU, (POPMYIUPYS Ieidb UCCIACAOBAHUS, BIIAICHUE
YMCHUSMH  ONHUCHIBAaTh M OOBSACHATH  CaMOCTOSITCIBHO  ITPOBCICHHBIC
DKCIIEPUMEHTHI, AHAJIM3UPOBATH PE3YIbTATHl IMOJYYCHHOW HM3MEPHUTEIBHON
uH(OPMAITUH, OTIPEACIIATh TOCTOBEPHOCTD MOJYYCHHOTO Pe3yIbTaTa;

— ¢c(hOpPMHUPOBAHHOCTh YMEHHS PEIIATh MPOCThIE (U3MUCCKUE 3a1a4H;

— c(hOpPMHUPOBAHHOCTh YMEHHS TPUMCHATH TIOJYYCHHBIC 3HAHUS IS
OOBSICHEHUS YCIOBUM MNpOTEKaHUsS (PU3MYCCKUX SBJICHUNW B TPHUPOAE W I
MPUHATHS TPAKTUUECKUX PEIICHUH B IOBCETHEBHOMN KU3HM;

— IOHMMaHue (PU3NYECKUX OCHOB W MPHUHIMIOB JAeHCTBUSA (paboThl) MallluH
U MEXaHW3MOB, CpPEICTB TIEPEABIKCHHS W CBS3M, OBITOBBIX MPHUOOPOB,
MIPOMBITIUICHHBIX TEXHOJOTHYECKUX IIPOIECCOB, BIMSHUS WX Ha OKPYKAIOIIYIO
Cpely; OCO3HAaHHWE BO3MOXXHBIX TPUYMH TEXHOTEHHBIX M JKOJOTHYCCKUX
KatacTpod;

— c¢popMHPOBAaHHOCTH COOCTBEHHOM IMO3UITUU IO OTHOIICHHIO K (PU3UICCKOM
nH(popMaruu, moJrydaeMoi U3 pa3HbIX HCTOUYHUKOB.

IIpeaMeTHBIMH pe3yJIbTATAMM OCBOCHHMS BBIIYCKHUKAMH cpeHeil (IOJIHOM)
HIKOJIBI MPOTpaMMbl MO (U3HKE Ha YrayOJEHHOM YpOBHE JOJIKHBI BKIIHOYATh
TpeOOBaHUSI K pe3yjbTaTaM OCBOEHHUS 0a30BOT0 Kypca M JOIMOJHUTEIbHO
OTPaXKaTh:

— Cc(OpPMUPOBAHHOCTh  CHUCTEMbl 3HaHUH 00 OO0mUX  (PUBUIECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX U MPEJICTABICHUN O AEUCTBUU BO BceneHHou
(bU3MYECKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBUSX;

— copMUPOBAaHHOCTh  yMEHHS UCCIIEI0BATh u aHaJIM3UPOBATh
pasHooOpa3Hble (U3UYCCKHE SBJICHUS M CBOHMCTBA OOBEKTOB, OOBICHSTH
OPUHIUIBL PabOThl W XapaKTEPUCTUKU NPUOOPOB U YCTPOUCTB, OOBACHSTH
reo(pU3NIECKUE SIBJICHUS,

— YMEHHE pellaTh CIOKHBIE 3a]a4H;

— BJIQJICHUE YMEHUSIMH BBIJBUIaTh TUIOTE3bl HA OCHOBE 3HAHUS
OCHOBOITOJIATAIOMUX (HU3UIECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, IMPOBEPSTH UX
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HKCIIEPUMEHTAJIBHBIMU CPECTBAMU, POPMYIUPYS 1I€JIb UCCIETOBAHMUS;

— BIAJCHUE METOJAMH CaMOCTOSITEJILHOTO TUIAHHUPOBAHUS M MPOBEACHHUS
(bU3UYEeCKUX AKCIIEPUMEHTOB, OMMCAHUS M aHAIW3a MOJYYCHHOW M3MEPUTEIHHOU
uH(bOpMaIInH, ONIPEIeTICHHSI TOCTOBEPHOCTH MOJIYYSCHHOTO Pe3yIbTaTa;

c(hOpMHPOBAHHOCTh YMEHUM MPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATh
MOCJIE/ICTBUSI OBITOBOM M MPOU3BOACTBEHHOM JIESITEILHOCTH YeNIOBEKA, CBSI3aHHOMN
¢ (U3HYECKUMU MPOIECCAMU, C TIO3UIUHN IKOJIOTMUECKON 0€30MacHOCTH
B TeueHuu roza BO3MOKHBI U3BMEHEHHS KOJIMYECTBA YacOB HA M3YUYEHUE TEM
IIPOTPAMMBI B CBSI3H C COBITAJICHUEM YPOKOB PACIIMCAHMS C MPA3THUYHBIMU JHIMH,
KAaHUKYJIAPHBIMH THSAMH ¥ JPYTUMH  OCOOCHHOCTSAMH  (yHKIIMOHUPOBAHUS
00pa30BaTENBHOTO YUPEKIACHUS.
BrinmonHenne 1aHHOM MPOrpaMMbl PEAyCMaTPUBAET UCIIOJIb30BAHNE
CJICAYIOIINX TEXHOJOTUM, POPM U METOJIOB MpEnojaBaHusl (PUMKU:
JIMYHOCTHO-OPUEHTUPOBAHHOE 00yUEHHE, MPOOIEMHOE 00yUeHHUE,
MPOEKTHAsI TEXHOJIOTHS, TEXHOJIOTHSI TECTUPOBAHUS, CAMOCTOSITEIFHOE N3YYCHHE
OCHOBHOM U JIOTIOJTHUTEJILHON JIUTEPATypPhl, SKCIEPUMEHTAIbHbBIC 3a/IaHNS.

Cpoxu peanuzammuu nporpammbl ¢ 01 centsiops 2022roma mo 25 mas
2024 rona.

IIpoBepka 3HaAHMH yYaluXcH

Ouenka KOHMPOALHBIX padom
OneHka KOHTPOJIBHBIX pabOT OCYIIECTBIIAETCS M0 YHCITy HAOpaHHBIX 0asIoB.

KommuectBo 0amios Orenka
8-9 5
6-7 4
4-5 3
3-0 2

Ouenka camocmoamenvHvlx padoom

Orenka «5» cTaBUTCA, €CIIM yJaluiics BeimoyiHgeT 00a 3amanus |1l ypoBHs
cioxHOCTH; ogHO 3ananue |1 ypoBus u aBa 3ananus Il ypoBHs.

Onenka «4» cTaBUTCS, €CIIM y4aliuiics BbIIOaHsAET o0a 3amanus |l ypoBHs
cioxkHocty; oaHo 3ananue |1l ypoBus u ogno 3amganue |l ypoBHst; onno 3ananue |
yYpOBHS U 1Ba 3aAaHus | ypoBHs.

Omnenka «3» CcTaBUTCS, €CIM YyYallMWCSA BHITIOJNHSET o0a 3amaHus |
YPOBHSI CJIO)KHOCTU; €CJIM YyYallluiCs BBIMOJHAET OAHO 3amanue |l ypoBHs
CJIO’)KHOCTHU U 3aJ[aHus OJTHO 3a/iaHue | ypoBHSI.

Ouenka «2» CTaBUTCSA, €CJIM YYaIllAICS HE BHIMOJIHUI HU OJHO U3 YCIOBUM
MPEAbIIYIIErO MyHKTA.
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N3meHeHus u 10MOJTHEHNUS
K padoyeii nporpamme no ¢pusuke aisa 10-11 kiaaccon

Pazoen 1. «Iloacnumenvuan 3anuckay.

[lepBoiii ab3al] yuTath B ciaenayrouien peaakuuu: «Padbouas mporpamma mo
actpoHomuu s 11 kiacca coctaBiieHa B cooTBeTcTBUM ¢ DenepanbHbIM
3akoHOM oT 29.12.2012 1. Neo 273-®3 «0O6 oOpazoBanuu B Poccuiickoi
deneparuny», ¢GeaepabHBIM TOCYIapPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO oOmiero obpazoBanus (yrBepxaéH Ilpukazom MuHucTepcTBa
oOpa3zoBanuss u Hayku P® or 17 nekabps 2010 r. Ne 1897), npuxazom
MununctepcTBa odpazoBanus U Hayku P® ot 31.12.2015 r. Nel577 «O BHeceHMH
u3MeHeHHuil B deaepaibHbIi rocyIapcTBEeHHbI 00pa3oBaTe/ibHbI CTAHAAPT
OCHOBHOI'0 00111€er0 00pa3oBaHUsA, YTBeP:KAeHHbIH NMpuKkazoM MuHHMCTEpCTBA
oOpazoBanusi 1 Hayku Poccmiickoii @eaepauun ot 17 gexadops 2010 r. Ne
1897», IlpumepHoii padoyeid NpPOrpaMMoil BOCHHUTAHHMS, pPa3padOTaAHHOM
NHctuTyTOM CcTpateruu pa3BuTus oOpazoBanusi PAO B nensx pemieHus: 3anad
Vkaza Ilpesunenta P® or 7 mas 2018 r., 3aperucrpupoBaHHOiW B EnuHou
rocyJ1apCTBEHHON MH(OPMAIIMOHHONW CUCTEME yu€Ta HayYHO-UCCIEI0BATEIbCKUX,
OTBITHO-KOHCTPYKTOPCKUX M TEXHOJIOTHYECKHX PAa0OT rpakJaHCKOr0 Ha3HAYCHUS
(Ne roc. peructpauu  AAAA-I'19-619070900024-2 ot  15.08.2019),
yTBEpXKJIEHHOM  Ha  3acemanuu  DemepaabHOrO  Y4eOHO-METOIUYECKOTO
o0beMHEeHUS 110 001eMy obpazoBanuio 2 uioHg 2020 rogay.

Pazoen 2. «Ilnanupyemwie pe3yibmamol 0C60€HUA NPeOMemay.

B nmuuHOCTHBIE pe3ybTaThl J00ABUTH CICAYIOIICE COICPKaHUE:

10)ycmanosnenue 0osepumenbHubix OMHOUWCHUT MeHCOY VHUMENeM U _e20
VUEHUKAMU, _ CNOCOOCMBYIOWUX  NO3UMUBHOMY  80CHPUSAIMUIO  VUAWUMUCS
mpebo8anull U NPocvh yyumens, NPUBICHeHUr) Ux 8HUMAHUS K 00cyacoaemol Ha
YpoKe uHpopmayuu, AKMmusu3ayuu Ux HO3HABAMENbHOU QesIMeIbHOCHU;

11) nobystcoenue wKoaIbHUKO8 cO0100amsb HA YPOKe 00uenpuHsmsle HOpmbl
nogeoenusl, Npasula 00WleHUs co Ccmapuumu (Vuumensamu) U Cc8epCmHuKamu
(WKONbHUKAMU), NPUHYUNBL YHEOHOU OUCYUNTUHBL U CAMOOPSAHUZAYUU,

12) npusneuenue SHUMAHUSA WKOILHUKOB K YEHHOCHHOMY ACNEKmY
U3YuaemMblX HA YPOKAX A6NeHUl, 0P2AHU3aYUs UxX pabdomul ¢ HOAV4AEeMOU HA YPOKe
COUUATILHO _ 3HAYUMOU _UHDOpMayuel — UHUYUUPOBAHUE ee 00CYHcOeHUs,
8bICKA3bIBAHUS VYAWUMUCS C80€20 MHEHUS NO ee 0800V, 8bIPADOMKU C80€20 K Hell
OMHOWEHUS;

13) ucnonvzosanue BOCIUTATEIBHBIX BO3MOKHOCTEH COEpKaHUS Y4eOHOTO
npeaMeTa yepe3 JEMOHCTPAIMIO JETSIM MPUMEPOB OTBETCTBEHHOIO, TPaXkAaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0MS M J0OpOCEepACHHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIIMX TEKCTOB JJII UTEHMs, 3aj1ad JyIs pEIIeHus, MPOOJIEMHBIX
CUTyalui st 00CY>KIeHUsI B KJ1acce.

2. COAEP KXAHUE KYPCA ®U3UKUN
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Yenyonéunnwtit yposenw
DU3UKA U eCTECTBEHHOHAYYHbIN METO/l MO3HAHUSA NMPUPOIbI

®uzuka - PyHmameHTandbHas Hayka o mpupoje. HayuHblil MeToa mo3HaHuUs
mupa. B3aumocBsazp Mexay (U3MKOW M JIPYTMMH €CTECTBEHHBIMHU HayKaMHU.
MeTonbl HAy4yHOTO HccleoBaHusl pu3nueckux sipjieHnid. dusnveckre BEIMUUHBI.
[TorpemHocTn m3MepeHnit (GU3MUECKUX BEIMYMH. MOIETUpOBaHUE SBICHUA M
IIPOLIECCOB MPUPOIBL. 3aKoHomepHocmsb u cayyainocms. OUsndeckrue 3aKOHbI U
TPaHHULIbl UX TPUMEHUMOCTH. PU3NYECKUE TEOPUH U TTPUHIIUIT COOTBETCTBUS. POJIb
u Mecto (pm3ukum B (HOPMUPOBAHWH COBPEMEHHOW HAYYHOW KapTHUHBI MHpA, B
MPAKTUYECKOU IEATEIBHOCTH JOAEUH. Duzuxa u Kyaiemypa.

MexaHuka

IIpeamer W 3amauM  KjaccM4yeckod  MexaHukd.  Kunemarmyeckue
XapaKkTEepUCTUKA MEXaHWYECKOTO JBWXKEHHs. Monenu Tel U JIBUKECHUU.
[IpoctpancTBO 1 BpeMsi. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JBHKEHUS. CUCTEMBI
orcuéra. CkajsipHble U BEKTOpHbIE (u3nueckue BeauuuHbl. Tpaekrtopus. IlyTs.
[Tepememenne. CkopocTb. YcCkopeHHe. PaBHOMEpHOE UM PaBHOYCKOPEHHOE
npsiMOJIMHEHoe JBHkeHue. CBoOoHOE MajeHue Tesna. PaBHOMEpHOE ABH)KEHUE
TOYKH 10 OKPYXKHOCTH. [locmynamenvHoe u spawamenvHoe 08uxdceHue meeépoo2o
meia.

B3aumoneiicteue ten. SBnenue uHepuuu. Cuna. Macca. MHepuuanbHbie
CUCTEMBbl OTCYeTa. 3akoHbl JaWHaMUKM HproroHa. Cuna TsSKECTH, BeC,
HeBeCcOMOCTh. CHWIIBI yIPYTrOCTH, CHJIBI TPEHUS. 3aKOHBI: BCEMHUPHOTO TATOTEHUS,
['yka, cyxoro TpeHusi. Vcrnonp30BaHHE 3aKOHOB MEXAHHKW JJIS OOBSICHEHHS
JIBIDKCHUSI HEOSCHBIX TeJ U ISl pa3BUTHSI KOCMUYECKUX UCCIENOBAHUN. f6nenus,
Habarooaemvle 8 HEUHEPYUATBHBIX CUCEMAX OMCYEma.

NmMmnynbc maTepuaibHOM TOYKM M CUCTEMBI Tel. 3aKOH HW3MEHEHUS U
coxpaHeHusi ummyibca. PabGora cuibl. MexaHuueckas SHEPrusi MarepuaIbHOU
TOYKH U CUCTEMBI. 3aKOH U3MEHEHUS U COXPAHEHUS MEXAHUYECKON SHEPTIUH.

Junamuxa epawjamenbHo20 08udiceHUs A6COIIOMHO MEEPA020 meid.

PaBHOBecHe marepUaIbHOM TOYKU M TBEPAOrO Tejaa. MOMEHT CHIIBL. Y CIIOBUSA
paBHOBECUs TBEPIOIO Tejla B HMHEPUMAIBHOM cucTteMe orTcyéra. PaBHOBecue
KUAKOCTU U ra3a. [laBnenue. /Jeusicenue scuoxocmeti u 2azos. 3aKOH cOXpaHeHus
9HepauU 8 OUHAMUKE HCUOKOCU.

Moaexkyasipaas ¢pusuka 4 TEPMOAUHAMHUKA

OcHoBbI MosniekyIsipHO-kuHeTHUeckoi Teopun (MKT) u TepmoimaaMuku.

OkcnepuMeHTaIbHbIE JokazarenbcTBa MKT. AGconoTHas TemmepaTypa Kak

Mepa CpeIHEN KHHETUYECKOW YHEPTUM TEILUIOBOTO JBUKEHUSI YACTHULL BELIECTBA.
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Mopens uneanbHoro raza. /laBinenue raza. CBsizb MEXAy AaBICHUEM U CpeIHEH
KMHETUYECKOM DJHEPrHeil IMOCTYyNaTeIbHOI0 TEIJIOBOTO JBMXKCHHUS MOJICKYII
HJeaqbHOro Traza. Mojenb HJIealbHOrO Ta3a B TEPMOJWMHAMHKE: YpaBHEHHE
MenpaeneeBa—NKraneiipona, BbIpa)K€HUE Il BHYTPEHHEW SHEPruu. 3aKOH
JlanpToHa. I a30BBIC 3aKOHBI.

Arperatnueie coctosiHusl BemiectBa. dazoBeie mepexoxanl. [IpeoOpazoBanue
sHepruM B (a3oBbIX Mepexojax. HacelllleHHble W HEHaCBIIEHHBIE TMaphbl.
BnaxxHocth Bo3ayxa. Mozenb cTpoeHus KuAKocTel. [I0BEpXHOCTHOE HATSIKEHUE.
CmaunBanve W HecmauuBaHue. Kanwmuapel. Mopenb CTpoeHus TBEPABIX Tell.
Mexanuueckue ceoticmea meépovix men. Kpucramimyeckue 1 aMopQHbIe Tena.

BuyTtpennsiss sHeprus. Pabota u Temonepenaya Kak CrocoObl W3MEHEHUs
BHYTpeHHEl 3Hepruu. llepBblii 3aKOH TepMOAMHAMUKH. AMabaTHBIN Mpouecc.
HeoOGpaTtuMoCTh  TEIJIOBBIX TMPOIECCOB. Bmopot 3akoH  mepMoOUHAMUKU.
[IpeobpazoBanus sHepruu B TemioBbix MamuHax. [ukn Kapuo. KIIJ[ temioBoi
MalIuHbI. DKOJIOTHYECKUE MPOOIEMBbI TEMIOIHEPTETUKH.

OcHoBBI ANEKTPOANHAMUKH

[Ipeamer W 3agauM SIEKTPOAMHAMHUKU. OJIEKTPUYECKOE B3aUMOJEHUCTBHUE.
3aKOH COXpaHEHHUs JJIEKTpHUUYecKoro 3apsana. 3akoH Kymona. HanpspkéHHOCTh 1
MMOTEHLIHAJT JEKTPOCTATUYECKOro NoJis. [IpruHIMIT Cynepno3nnnm 3JIEKTPUIECKAX
noner.  PasHocTte  moreHmmanoB.  [IpoBomHMKM M AMDIIEKTPUKH B
AIEKTPOCTATUYECKOM TOJIE. JneKkTpuueckas €MKocTb. KonpmeHcaTop. OHeprus
IIEKTPUYECKOTO TOJIS.

[ToctostHHbIN 3nekTpudeckuil TOK. CHila TOKa. ODJIEKTPOABMXKYIIAs CHJIA
(BAC). 3akon OMa 1jsi MOJTHOM JJIEKTPUYECKOW MLEeMH. DJIEKTPUUECKUN TOK B
MeTajuiax, »dJEKTPOJIUTax, IMOJIYNpPOBOJHMUKAX, Ta3ax M Bakyyme. Ilna3ma.
Inexmponus. IlonynpoBogHUKOBBIE PUOOPBL. C8epXnpo8ooUMOCcmb.

MarnutHoe mnosie. Bektop MarHMUTHOW MHAYyKUMH. [IpuHIMIO cyrneprno3unuu
MArHUTHBIX TTOJIEH. MarHuTHOE TOJI€ MPOBOIHUKA C TOKOM. [[€eMCTBME MAarHUTHOTO
MOJisi Ha MPOBOJHUK C TOKOM M JBHXKYIIYIOCA 3apsiKE€HHYIO dactuny. Cuna
Awmmnepa u cuia JlopeHua.

IToTok BekTOpa MAarHUTHOW MWHAYKUHUHU. SBJIEHME DJIEKTPOMArHUTHOU
uHaykuuu. IIpaBuno Jlenna. 3akoH snekTpoMarHuTHOW wuHAYKIMU. IJIC
MHAYKIAM B JIBUKYIIUMXCA  TPOBOJHMKAX.  SIBIEHHME  CAMOWHIYKIWH.
NHIyKTUBHOCTb. ODHEPrHsl HJIEKTPOMArHUTHOIO TMOJs. MarHuTHbIE CBOICTBA
BEIIECTBA.

KoJsie6anust 1 BOJIHBI

Mexannueckue kosiebaHus. AMIUIMTYAa, MEPUOJ], YacToTa, (aza KoJieOaHUM.
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[IpeBpatiieHus sHEprun Npu KosieOaHusax. Boinyoicoennvle Konebanus, pe3oHanc.

OnextpomaruutHele KosneOanusi. KomebarenbHblii  KOHTYp. CB0OOIHBIC
AJIEKTPOMArHUTHBIE KoJieOaHus. BBIHYXICHHbIE 3JEKTPOMarHUTHbIE KojeOaHus.
Pesonanc. [lepemennsbiit Tok. KonaeHncaTop u karymka B ENU NEPEMEHHOTO TOKA.
Onemenmapnas meopusi mpancgpopmamopa. 1lpou3BoacTBo, mepegadya u
nOTpeOIEHUE IEKTPUUECKON SHEPTUH.

Mexanudeckue BoJiHbI. [lonepednbie U IpOJ0JIbHBIE BOJHBI. DHEPIUsl BOJHBI.
WuTepdepentus u qudpaxius BOJIH. 3BYKOBBIE BOJIHBI.

DIEeKTPOMAarHUTHOE ToJe. Buxpesoe anekTpruueckoe ToJe.
DOneKkTpoMarHuTHbIe BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH. JlMama3oHbI
AJICKTPOMArHUTHBIX M3JyYCHUH W WX MPaKTUUeCKOoe NpuUMeHeHHe. [IpuHIumbI
paauoCBsI3U U TEJIEBUACHUS. Pa3BUTHE CPENICTB CBSI3U.

OnTuka

['eomeTpuueckass ontuka. I[IpsMonnHENTHOE pacHpoCTpaHEHUE CBETAa B
OIIHOPOJHOW cpene. 3aKOoHbl OTpPaXEHHUsI MW TmpejaomiieHUus cBeta. [lomHoe
oTpaxkeHue cBera. @opmylia TOHKOM JIMH3bI. ONTHYECKHE TPUOOPHI.

Ckopoctb cBeta. BomHOBBIE cBoiicTBa cBera. Jlucmepcusi — cBera.
Hnrtepdepenius cera. Korepentnocts. Judpakius ceera. [lonspuzanus ceera.

Buasl wusnydenuit. Cnexkmpwul u cnekmpanvuviii  ananus. llpaktrueckoe
IIPUMEHEHUE DJIIEKTPOMATHUTHBIX U3JTyUYCHUH.

OCHOBBI CHIEHHAIBHON TEOPHUH OTHOCUTEILHOCTH

NHBapuaHTHOCTh MOIYJsl CKOpPOCTH cBeTa B  Bakyyme. [lpuHumn
OTHOCUTEIIbHOCTU DWHIITENHA. [I[pocmpancmeo u 8pems 8 cneyuaivbHou meopuu
OMHOCUMENbHOCMU. DHepaus U UMNYIbC c80000HOU yacmuysl. CBSA3b Macchl U
HHEPrur CBOOOIHOM YaCTHULIbl. DHEPIHsI MOKOS.

KBanroBas ¢puszuka. @Pusuka aroMa 1 AaTOMHOI0 siApa
[IpeameT u 3a1aun KBAHTOBOM (PUBUKH.

TenmoBoe wu3mydyenune. PacmpeneneHue HSHEPrUM B CHEKTpe aOCONIOTHO
yépHoro Ttena. I'mnoreza M. [lnanka o kBanTax. dorosrdpdexr. OnbiTer A. T.
CroneroBa, 3akoHbI (poTodddekTa. YpaBHenue A. DitHmreriHa 11t portorddexra.

®oroH. IT'mnoresa ge bpoinds O  BOJHOBBIX  CBOMCTBAX  YaCTHIIL.
KopnyckynsipHo-BonHOBOM ~ ayanu3M.  COOTHOIIEHME  HEONpPENeTIEHHOCTEN
['eitzenOepra. [laBnenue ceta. Onwvimwur I1. H. Jlebedesa u C. H. Basunosa.
Huppaxyus snexkmponos.

Mopnenu ctpoenuss aroma. OmnbiTel Peszepdopma. Ilnanerapnas Mopenb
ctpoeHust atoMa. OOBSCHEHHE JMHEHYATOro CHIEKTpa BOJOPOJAa HA OCHOBE
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KBAHTOBBIX NOCTYJIaTOB bopa. CioHTaHHOE U BBIHYKJICHHOE U3TyYCHUE CBETA.

CocraB u cTpoeHne aToMHBIX snep. M3otomnsl. AnepHsie cunbl. JedekT macch.
DHeprus CBsI3U aTOMHBIX SIJIEP.

PannoakTuBHOCTS. Buasl PaauOaKTUBHOIO W3JIyYEHUS. 3aKkoH
paauMoOaKTUBHOIO pacnaja. SaepHele peakuuu, peakuuu AENEHUs W CHUHTE3a.
[lenHas peakuust aeneHus anep. SaepHas sHEpreTuka. TepMOsSAEpHBIM CHHTES.
[Ipumenenue sgepHO >3Hepruu. buonocuueckoe oetlicmeue paouUOAKMUEHBIX
U3YYeHUll.

DneMmeHTapHble yacTullbl. DyHIaMEHTaIbHbIE B3aUMOAECUCTBUS. Yckopumenu
971eMEHMAPHbIX YACUY.

Crpoenue Beesiennou

[IpuMeHUMOCTh 3aKOHOB (U3HUKK JUIsi OOBSICHEHUS] TPUPOJBl KOCMHYECKHUX
oOvektoB. ConHeuHass cucrteMa. 3BE3AbI M HUCTOYHUKKA WX  DHEPTUU.
Knaccuduxanus 38é31. IBomtonus CoiHIa U 3BE3.

[NanakTtuka. Jlpyrue ramaktuku. [IpocTpaHCTBEHHO-BPEMEHHBIE MAacCIITAObI
HaOmomaemoii Beenennoit. IlpencraBinenne o0 sBomtoruu Bceenennout. Téwnas
mamepusi U MEMHAsT IHEPIUSL.

IIpuMepHBIA epeYeHb NPAKTHYECKUX U JIAa00PaTOPHBIX padoT

[IpsiMBIe M3MEPEHNA:

- H3MCPCHHUC MTHOBEHHOU CKOPOCTH C HCIIOJIb30BAHHCM CCKYHAOMCpA HIIH
KOMIIBIOTCpA C JaTYUKAMU,

- cpaBHEHHE Macc (10 B3aMMO/ICHCTBUIO);

- HW3MEpEHUe CUJI B MEXaHHUKE;

- W3MEpEHUE TEMIIEPATYPhI KUIKOCTHBIMHU M IIU(PPOBBIMUA TEPMOMETPAMHU;
- OILIGHKa CWJI B3aUMOJICUCTBUS MOJIEKYJ (METO/IOM OTPBIBA Karlejh);

- DJKCIIEpUMEHTalbHasg IpoBepka 3akoHa ['eii-Jlroccaka (M3mMepeHue TepMmo-
JTUHAMUYECKHUX NTapaMeTpOB rasa;

- mMepenue DJ1C uCTOYHUKA TOKA;
- OIpezAesieHHe Mepruoia 00palleHus JBOMHBIX 3BE3] (MI€UaTHbIE MaTEPUAIbI).

KocBeHHBIE U3MEPEHMS:

- U3MEpEHHUE YCKOPEHHUS;
- HU3MEpEeHue YCKOPEHHsI CBOOOIHOTO MaICHUS;
- OIpeAeNICHHE SHEPTUU U UMITYJIbCa M0 TOPMO3HOMY IyTH;

- H3MCPCHHUC y,Z[eJII)HOﬁ TCIIJIOTHI IINIaBJICHUA JIbJA,

M3MEPEHUE HAMPSXKEHHOCTH BUXPEBOTO AIEKTPUUECKOTO TOJIs (TpH
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HAOJIOICHUH 3JIEKTPOMArHUTHOW WHYKITHN );

M3MEPECHNE BHYTPEHHETO COTIPOTUBIICHUS NCTOYHUKA TOKA;
OTIpe/ICICHUE ITOKa3aTe s PEIIOMIICHHS CPEIbI;

n3MepeHne (POKyCHOTO PaCCTOSIHHS COOMPAIOIIEH M pacCcenBaroOIIeH JIMH3;
oTpeeICHUE ITTUHBI CBETOBOW BOJTHBI

olleHKa HH()OPMAIMOHHOMH EMKOCTH KoMmakT-aucka (CD);

OIIPCACIICHNC UMITYJIbCA U OHCPIMU YaCTUIBI ITPU ABUKCHUHU B MAIHUTHOM

noJie (1o ororpadusim).

HabGaronenus:

Ha6JIIO,ZIeHI/I€ MEXaHMYECKUX SIBJICHUH B HHCPIHHAJIBbHBIX 1 HCUHCPIIUAJIbHBIX

CHCTCMax OTC‘léTa;

HaAO0JII0/ICHHE BBIHYKICHHBIX KOJIEOaHUN U PE30HAHCA;
HaOmonenune nudpdys3uu;
HAOJIIOICHHE SIBJICHUS DJIEKTPOMArHUTHONW MUHIYKIUU;

HaOJII0IeHUE BOJIHOBBIX CBOMCTB CBETA: TU(PpaKkusl, UHTEpPEpEHLIHS,

MMOJApU3alud,

HaOJII0JICHUE CIIEKTPOB;

BCUCPHHC Ha6J'IIOI[CHI/IH 3Bé3l[, .HYHLI Y IUTAHET B TEJICCKOI MJIM OMHOKJIb.

UccnenoBauus:

HCCIICJOBAHNC PABHOYCKOPCHHOI'O ABHKCHHUA C UCITIOJIb30BAHHUECM

QJICKTPOHHOI'O CCKYHAOMEPA UJIM KOMIIBIOTEpa € JaTYNKAMMU,

UCCJIeIOBAHUE JIBUYKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIBHO;
UCCIIEOBAHUE LICHTPAJIBHOTO y1apa;

HCCIIeIOBAHUE KaueHUsl [MIMHAPA 110 HAKJIOHHOM TJIOCKOCTH;
UCCJIeIOBAaHNE JIBIXKEHUS OpOYHOBCKOM yacTuilpl (1o Tpekam [leppena);
HCCJIEI0BaHNE U30TPOLECCOB;

MCCJIEI0BaHNE U30XOPHOIO Mpoliecca U OLEHKA a0COIIOTHOTO HYJIS;
HCCIIEIOBAHNE OCTHIBAHUS BO/IbI;

HCCIICAOBAHNC 3aBUCUMOCTH HAIIPSKCHUA HaA IMOJIIOCAX HCTOYHHKA TOKA OT

CHJIBI TOKA B IICIIN,

HEH;

HCCIICA0BAHNEC 3aBUCUMOCTHU CHUJIbI TOKA YCPEC3 JIAMIIOUYKY OT HAIIPSAKCHHUA HaA

HUCCICAOBAHHC HAIr'pPCBaHWA BOAbI HArpC€BaTCICM HEOOIBIIION MOIIHOCTH,

HCCICAOBAHUC SABJICHHUA BHGKTpOMaFHI/ITHOﬁ HHIYKIHH,
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- HCCICAOBAHUC 3aBUCUMOCTH yIJia NPCIOMIICHUS OT yIJia IIaJICHU A,

-  HCCICAOBAHUC 3aBUCUMOCTH PACCTOAHUS JIMH3BI 10 1/1306pa>1<eH1/1;[ oT
pacCTOAHMSA JIMH3BI 10 IIPCAMCTA,

- HCCIICOOBAHUC CIICKTpa BOAOpPOAA,
-  HCCIICOO0BAHHNC NBUKCHUA I[BOﬁHBIX 3Bé3,[1 (HO IICYaTHbIM MaTepI/IaﬂaM).

IIpoBepka rumores:

- TIpU JIBWKEHUU OpyCKa MO HAKJIOHHOM TIOCKOCTH BpeMs MepeMelIeHUs] Ha
ornpee€HHOE PacCTOSIHUS TeM OoJibliie, 4eM O0JIbllie Macca OpycKa;

- IIpu ABHUKCHHUU 6pyCI<a IO HAKJIOHHOMW IJIOCKOCTH CKOpPOCTH IIPSAMO
IIponopuruoOHalIbHA IIYTH;

- TP 3aTyXaHUM KOJICOAHUN aMIUIUTyJa OOpaTHO MPONOPIIMOHATIBHA
BPEMEHU;

- KBaJpaT CpeaHero mepemelieHne OpOYHOBCKOW  YacTHUIBl  MOPSIMO
MPOTNIOPLIMOHANIBHO BpeMeHU Ha0mtoeHus (1o Tpekam lleppena);

- CKOPOCTBb OCTBIBAHHA BOAbI JIMHEHMHO 3aBUCHUT OT BPCMCHH OCTBIBAHMU,

- HaIIPAKCHUC IIPH ITOCICA0BATCIIBHOM BKIIIOUYCHHH JIAMIIOYKH U PC3UCTOPA
HC paBHO CYMMC HaHpH}KeHI/Iﬁ Ha JaMIIOYKC 1 PC3UCTOPC,

- YroJj OpesIoMJICHUSI MPSIMO MPOIMOPIIMOHATICH YTy MaICHUS;

- IIPH INIOTHOM CJIOKCHHH JIBYX JIMH3 OIITUYCCKUEC CHUJIbI CKIIAABIBAKOTCS

CpeacrBa KOHTPOJISA

JIJ1st KOHTPOJTSI 3HAHUH yUaITUXCsl HCTIOB3YIOTCS: KOHTPOJBHBIE paOOTHI,
nabopatopHbie pabOThI, pa3HOYPOBHEBBIE TECThI, PA3HOYPOBHEBBIE
CaMOCTOATEIbHBIE pa0OTHI.

10 kaacc
Koumpoavruoie pabomui

Kontpoabnas padora Nel
«OcHo6bl KUuHEMaAmMuUKWw)

Bapuanr 1
1. ABTOMOOWMIIL ABMKETCS CO CKOPOCTh 72 KM/4. OnpeieuTe yCKOpeHue
aBTOMOOMIIA, eciu yepe3 20 ¢ oH ocraHoBuTCA. (1 H6an)
2. 3a Kakoe BpeMs aBTOMOOWIIb, IBUTASICH U3 COCTOSIHHS TIOKOSI C YCKOPEHUEM
0,6 m/c?, mpoiiner 30 M? (2 6anna)
3. Teno ymano c BeicoThl 45 M. KakoBo Bpems najaenus tena? (1 oann)
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. Camomnet Ha ckopoctu 360 km/4 nenmaet nemo Hectepoa pagmycom 400 m.
Omnpeenute EHTPOCTPEMUTEILHOE YCKOPEHUE caMolieTa. (2 oania)

. CKOJIbKO BpEMEHU MaCCaXup, CUIAIIUN y OKHA M0e3/1a, UAYIIETO CO
CKOPOCTBIO 54 KM/4, OyJeT BUAETh NPOXOIAIINNA MUMO HETO BCTPEUHbIN
10€3/1, CKOPOCTh KoToporo 36 km/4? Jlnuna moesaa 250 M. (3 danna)

Bapuant 2
. Tponnelibyc Tporaercs ¢ Mmecta ¢ yckopenueM 1,2 m/c?. Kakyro ckopocTs
npuoOperaeT Tpoueioyc 3a 10 c¢? (1 oann)
. Paccumraiite yckopeHue moe3na, IBIKYIIETOCS CO CKOpPOCThIO 18 km/4,
€CJIM OH, Ha4aB TOPMOYKCHHE, OcTaHaBIuBaeTcs B TeueHue 10c. (2 oanna)
. Halimute ckopocThb, ¢ KOTOPO TeJO ynajeT Ha MOBEPXHOCTh 3€MIIH, €CIIH
OHO CBOOOJHO ITaJaeT ¢ BEICOTHI 5 M. (1 bann)
. Onpenenure nmepuoa W 4acTOTy BpalJarollerocs Iucka, eciau oH 3a 10c
nenaet 40 060poToB. (2 danna)
. Taccaxkup moesna, UAYIIETO CO CKOPOCTHIO 15 M/C, BUIUT B OKHE
BCTpEUHbIN noe3 1iuuHoi 150 M B Teuenune 6 c¢. KakoBa ckopocTh
BcTpeunoro noesna? (3 oanna)

Bapuanr 3
. ABTOoMOOUIH TipH pasroue 3a 10 ¢, npuobpetaeT ckopocTh 54 km/4. KakoBo
IIPU 3TOM yCKOpeHue aproMoomst? (1 oann)
. C KakuM yCKOPEHUEM JIBUTAJICA MOE3]] 10 OCTAHOBKH, €CJIM B Ha4YaJe
TOPMOXKEHUSI OH UMEJT CKOPOCTh 36 KM/4, a €ro TOpMO3HOH yTh paBeH 100
Mm? (2 6anna)
. CBobOoaHO majaroiee Teno npouwio nociaeauue 30 m 3a Bpems 0,5 c.
Haiinute BbICOTY, ¢ KOTOpOU naaano teio. (2 oann)
. KakoBa ckopoCTh TpaMBaitHOTO BaroHa, JABUKYIIETOCs 10 3aKPYTJICHUIO
paguycoM 50 M ¢ LIEHTPOCTPEMHUTENLHEIM yckoperueM 0,5 m/c?? (1 6ann)
. Termoxoa mpoXoauT paccTOSHUE MEXKIY IBYMsI TOPOJAaMH BBEPX MPOTHB
TeueHus peku 3a 80 4, a BHU3 1o TeueHuto 32 60 u. Onpenenure Bpems,
32 KOTOPOE PACCTOSHUE MEXIy rOpoIaMH MPOILIBIBET IJIOT. (3 6astia)

Bapuanr 4

. Onpenenute Bpemsi, 3a KOTOPOE TpaMBail pa3BUBaeT CKOPOCTh 36 KM/,
Tporasce ¢ Mecra ¢ yckopenueM 0,2 m/c?. (1 6ann)

. Benocunenuct, IBIKYITUNACS CO CKOPOCThIO 3 M/C, HAUMHAET CITYCKAThCS C
ropel ¢ yckopenuem 0,8 m/c?. Haiiure IMHy TOpbl, €CIM CITyCK 3aHSI 6 C.
(2 6anna)

. Cocynbka majgaeTt ¢ Kphoiiu joMa. [IepByro moJIOBUHY ITyTH OHA MPOJIeTeNa
3a 1 ¢. CKOIBKO BPEMEHH €l 0cTanoch ierets? (2 oanna)

. UeMy paBHBI 4acTOTa W MEPHUOJ KOJECa BETPOJBHUIaTElsl, €CIU 3a 2 MHUH
koJieco caenaino 50 o6oporos? (1 b6ann)
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5. TlepByro TpeTh MyTH BEJIOCHUIIEIUCT €XaJI CO CKOPOCThIO 15 kM/4. Cpennsis
CKOPOCTb BeJIOCUTIEANCTa Ha BceM MyTu paBHa 20 km/4. C Kakoi CKOPOCThIO
OH eXaJl OCTaBIIytocs YacTh nytu? (3 6ana)

OTBeThI K KOHTPOJIbHOI padoTe Nel
«OCHOBbI KUHEMAM UKW

Bapuanrt | Nel Ne2 Ne3d | Ne4 No5
1 Im/c 10c 3c 25m/c 10c
2 12m/c | 0,5m/c? | 10M/c | 0,25¢; 4T'r | 10m/c
3 1,5m/c? | 0,5m/c | 195m | Sm/c 20cyT
4 50c 324m | 0,41c | 2,4T'; 0.42¢ | 24xM/a

KounTpoJsbHnas paGora Ne2
«/lunamuxa»

Bapuanr 1

1. Onpenenute, ¢ KAKUM HaUOOJBITUM YCKOPEHHUEM MOKHO TIOJTHUMATh TPY3
Maccoit 120 kr, yToObI KaHaT, BBIIEPKUBAIOIINI MAKCUMAJIbHYIO HAIPY3KY
2000 H, ve pazopsaincs. (1 oann)

2. YeMy paBHa cwiia TpEHUS, €CJIM MOCJE TOTYKa BaroH Maccou 20 T
octaHoBuiIcs yepe3 50 ¢, npoiins pacctosuue 125m? (3 6aina)

3. JIBa xyOuka MaccaMu 1 KT 1 3 KTI' CKOJIB3AT HABCTPEUY JAPYT APYTY CO
CKOPOCTAMH 3 M/C U 2 M/C COOTBETCTBEHHO. KakoB CyMMapHBIi UMITYJIbC
KyOHMKOB I1OCJI€ UX a0COIIOTHO Heynpyroro yuaapa? (2 éanna)

4. HaiiguTe BBICOTY, HA KOTOPOU TEJI0 Maccou 5 Kr Oynet 00sianaTh
MOTEHIMANIbHOU 3Hepruen, pasHout 500 [Ix. (1 6ann)

5. Kunernueckas sHeprus Tejaa B MOMEHT Opocanus paBHa 200 JIx.
Omnpenenute, 10 KAKOU BBICOTHI OT MMOBEPXHOCTU 3EMJTU MOKET MOIHITHCS
TEJNOo, eclii ero Macca pasHa 500r. (2 6ana)

Bapuant 2

1. KakoBa cujia HaTSDKEHUS Tpoca MpU BEPTUKAIIBHOM MOIbEME IPy3a MacCou
200 kr ¢ yckoperueM 2,5 m/c?? (1 6ann)

2. Baronetka maccoit 40 xr aBmkercs moj aeiictBuem cuibl 50 H ¢
yckopenueM 1 m/c?. Onpenenure cuity conpotusnenus. (3 dana)

3. Ilap maccoii 100 r aBmxetcs co ckopocThio 5 M/c. [locne ynapa o cTeHky
OH CTaJI IBUTATHCS B IPOTHUBOIOJIOKHOM HAIIPaBJICHUU CO CKOPOCTHIO 4 M/C.
UYemy paBHO U3MEHEHHUE UMITYJIbCA IIapa B pe3yJIbTaTe yaapa O CTEHKY?

(2 6anna)

4. Kakyto pa®oTy coBeplIaeT 3JEeKTPOBO3 MPHU YBEIMUYEHUU CKOPOCTHU MOE3/1a
maccoii 3000 T ot 36 10 54 km/4? (2 6anna)

5. baleHHbIi KpaH NoJHUMAaeT OETOHHYIO IJIUTY Maccoi 2 T Ha BBICOTY 15 M.
Yemy paBHa paboTa CHIIbI TSKECTH, IeUCTBYIOIIEH Ha uTy? (1 fann)
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Bapuanr 3

Bapuant | Nel No2 Ne3 Ne4 Ne5
1 6,4m/c?> | 2000H | 3xr m/c 10m 40Mm
2 2500H | 10H |0,9xr m/c | 1,9 108 Ix | -300x ]Ik
3 1,8m/c? | 121kH | 0,25m/c 0,05/x | 800k Ix

. C KakuM yCKOpEHHUEM JIBIKETCSI BEPTHKAIBHO BBEPX Tesio Maccoit 10 kr,
€CJIM cuia HaTshKeHus Tpoca paBHa 118H? (1 éann)

. Baronerka maccoit 200 kr amxercs ¢ yckopenueM 4 m/c?. C kakoii cuioit
pabounii TOJIKaeT BarOHETKY, €ciu KO3 uieHT tpenus pasex 0,67

(3 6anna)

. Manpunk maccoii 20 KT, CTOS Ha KOHBKaX, TOPH30HTAIBHO OpOCaeT KaMEHb
CO CKOPOCTHIO 5 M/c. UeMy paBHa CKOPOCTh, C KOTOPOH Tocie Opocka
IOCIEeT MalIbUHK, ecau Macca kKaMus 1 xr? (2 oanna)

. Uemy paBHa MOTEHIMATBHAS YHEPTHSI PACTSIHYTOW HA 5 CM TIPYKHUHBI,
nmMmeroner xxectkocts 40 H/m? (1 6ann)

. ABTOMOOMITL Maccoi 4 T ABMKETCS TIO TOPU30HTATHLHOMY YUaCTKY JIOPOTH.
[Tpu ckopoctu 20 M/C OTKITIOYAIOT ABHTATENb. Kakyro paboTy coBepIIuT
cuJia TPEHHS JI0 TIOJHON OCTaHOBKU aBTOMOOWIA? (2 danna)

Bapuanr 4

. Onpenenute Maccy rpy3a, KOTOPbIA MOKHO HOJHUMATh C MTOMOIIIBIO
CTaJIbHOM IPOBOJIOKY C YCKOPEHHEM 2 M/C2, €CII IPOBOJIOKA BBIIEPKUBAET
MaKCUMAJIbHYIO Harpy3ky 6xH. (1 6ann)

. Paccuuraiite cuity, kKoTopasi He0OX0IMMa JiJIsi PABHOMEPHOTO MO IbeMa
BaroHeTku maccout 600 kr mo 3crakanae ¢ yriaoM HakioHa 20°. Tpenuem
npenedpeus. (3 danra)

. JIBe TenexKku NBUKYTCSI HABCTPEUY APYT APYTY CO CKOPOCTHIO 4 M/C
kaxnaas. [locie cTonKHOBEHHUS BTOpast TEJIEKKA MOJTy4YusIa CKOPOCTh B
HaIpaBJICHUU JBMKCHUS TIEPBOI TEICKKHU, paBHYIO 6 M/C, a TiepBas
ocTaHoBUJIacCh. Paccunraite Maccy nepBOU TEJNEKKH, €CIIU MAacca BTOPOU
2kr. (2 6anna)

. PaccunraiiTe KUHETHYECKYIO0 3HEPTHi0 Tena maccoil 50 Kr, IBHKYLIErocs
co ckopocTthio 40 kM/c. (1 6ann)

. ABTOMOOMIIL Maccol 5T ABWKETCS €O CKOpOCThio 72 km/4. Kakas
paboTa J10JDKHA OBITh COBEpILICHA I ero ocTaHOBKU? (2 daina)

OTBeThHI K KOHTPOJILHOI padoTe Ne2
«/lunamuxa»
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| 4 | 500kr [2050H| Skr | 41000k | IMJx |

Bapuant | Nel No2 Ne3 Ne4 Ne5

1 6,4m/c?> | 2000H | 3xr m/c 10m 40Mm
2 2500H | 10H |0,9xr m/c | 1,9 108 Ix | -300x ]Ik
3 1,8m/c? | 121kH | 0,25m/c | 0,05/ | 800k Ix
4 500kr | 2050H Skr 4101 Ik | 1MJIx

KonTpoJabnasi pabora Ne3
«MKT. Ocnogbt mepmoounamuku»

Bapuanr 1

. I'a3 B kosmmuectBe 1000 momelt npu nasnennn 1 MIla, umeer temneparypy
100 °C. HatinnTe 06neM raza. (1 oann)

. UeMy paBHa BHYTPEHHS SHEPTUS BCEX MOJIEKYJI OHOATOMHOTO UJ€aTbHOIO
rasa, umetomero ooseM 10 M3, pu nasnenun 5 » 10° Ia? (1 6aan)

. Kakyto paboTty coBepiiaer ra3, pacmupssich npu noctosHHoM fasieHuu 200
k[la or oO0bema 1,6 11 10 2,6 1? (2 danna)

. Temmepatypsl HarpeBaresst U X0JI0AWIbHUKA UJI€aIbHOW TETIOBOW MaIlIHBI
coorBeTcTBeHHO paBHbI 380 K 1 280 K. Bo ckonbko pa3 yBenuuutcs KIT/]
MaIllMHBI, €CITH TeMIepaTypy Harpesareis yBenuunuth Ha 200 K? (3 6arna)

. CKOJIBKO DHEPTHM U3PACXOI0BAHO HA HarpeBaHue Boabl Maccor 750 r ot 20
1o 100 °C u nocnenyromiee ooOpazoBanue napa maccoi 250 r? Y aenpHas
TertoeMKocTh BoAbl paBHa 4200 Jx/(kr °C), yaenbHas TEIioTa
napooOpasoBanusi Boab! - 2,3 MJIx/kr. (2 6anna)

Bapuant 2

. KakoBa macca kuciopoja, coaepxanierocsi B 6auioHe 00eMoM

0,05M° mpu temneparype 27 °C um masnenuu 2000 k ITa? (1 6ann)

. UeMy paBHa BHYTPEHHSI SHEPTUS 5 MOJIb OJTHOATOMHOTO ra3a Impu
temneparype 27 °C? (1 6ann)

. Jnst mzo6apuoro nHarpeBanust 800 moib raza Ha 500 K razy coobmunu
KoJInuecTBO TeroThl 9,4 M. Onpenenure paboTy rasa u U3MEHEHHE €ro
BHYTpCHHEH 3Heprui. (2 oanna)

. I'a3 B uaeanbHOM TEIJIOBOM JIBUTATEII€ OTIAET XOJOAUIBbHUKY 60%
TEIUIOTHI, MOJYUYeHHOM OT HarpeBarels. KakoBa TemriepaTypa HarpeBaTeis,
ecin Temrnepatypa xonoawibauka 200 K? (3 oanna)

. Kakoe konmuecTBO TEMI0ThI BIAETUTCS pU KoHAeHcauu 200 r BOASTHOTO
napa ¢ remreparypoi 100 °C u npu oxIaxaeHU OoTy4eHHON BOJibI 10 20
°C? VY nenbHas TerioeMKocTh Bobl paBHa 4200 (Ix/kr °C), ynenbHas Ter-
j0Tta mapoobpaszoBanust BogsI -2,3 MJx/kr. (2 6anna)

Bapuant 3
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. Paccuuraiite Temneparypy, Opu KOTOpoi Haxoaarcs 2,5 MOJb rasa,
3aHuUMaromero ooreM 1,66 11 u Haxoadmerocs o gasiaeHueM 2,5 Mlla.
(1 6ann)

. Ha ckonbko n3ameHuTcst BHyTpeHHsIst sHeprus 400 T renus npy yBeIuYeHUN
temneparypsl Ha 20 °C? (1 oann)

. Onpenenure KIIJ[ waeanbHOM TEMJIOBOM MAaIIMHBI, UMEIOIIEH
temneparypy Harpesatens 480 °C, a remneparypy xonoauibauka - 30 °C.
(2 6anna)

. Temneparypa narpesatens 150 °C, a xononunsnuka -20 °C. Ot
narpesatens B3aTo 10° k/lx sneprun. Haiimure paGoTy, Ipou3BeaeHHas
MAaIIIMHOM, eIy MallivHa uaeanbHas? (3 fanna)

. Cmemramn 0,4 m® Bogel mpu  Temmeparype 20 °C u 0,1 m® Bogs! pu
temneparype 70 °C. KakoBa Temneparypa CMECH IPU TETIIOBOM
paBHoBecuu? (2 danna)

Bapuanr 4

. PaccuwuraiiTe naBienue rasa B cocy/e BMecTUMOCTEIO 500 cM®, coeprkalem
0,89 r Bogopoaa npu temneparype 17°C. (1 6ann)

. IIpu cooOiennu ra3zy koindecTna TerioTel 6 M/l oH pacmmpuics u
coBepmina padory 2 MJIx. Haiiaure usmeHneHue BHyTpEHHEH SHEPTUH
rasa. Y BeIM4uuiach OHa Wik ymeHbiuwnace? (1 6ann)

. Bbluucnure u3MeHeHne BHYTPEHHEN SHEPTUHU BOAOPOIa, HAXOISIIETOCs B
3aKpBITOM cocyle, Ipu ero Harpesanuu Ha 10 °C. Macca Bogopoaa 2 Kr.
(2 oanna)

. Bo3nyx maccoii 200 r HarpeBarOT NpH MOCTOAHHOM AasieHuu oT 40 no 80
°C, B pe3ylbTare 4ero ero oobem ysenmuupaercsa Ha 0,01 M. Hackonbko
IIPU STOM U3MEHSETCSI BHYTPEHHSIS SHEPTHUS BO3yXa, €CIIU €ro JIaBICHUE
paBHo 150 kIla? VYnenpHas TEMIOEMKOCTh BO3AyXa MPHU MOCTOSHHOM
nasnenuu pasHa 1000 Ix/(xr °C), monsipHas Macca Bo3ayxa - 29 r/Moib.
(3 oanna)

. Kakoe xonmdecTBo TemioTel He00X0 Mo, 4To0bI 100 T BOABI, B3STOM IIPU
temneparype 283 K, nosectu 10 kunenus u 10% ee ucraputs? Y nenbHas
TerIoeMKocTh Boibl paBHa 4200 JIx/(xr °C), ynenpHas TerioTa
napooOpa3oBaHus Bojbl -2,3 MJx/kr. (2 6anna)

OTBeThI K KOHTPOJIbHOM padoTe Ne3
«MKT. Ocnoebl mepmoounamuxu»

Bapuant | Nel No2 No3 No4 No5
1 18, 7xIx | 1,3kr | 3,3MJIx; | 500K | 527x]Ix
6,1M]JIx
2 7,5MIx | 3,1m° 200 1x 2 827k Ik
3 Ha 250k | 200K 60% | 30,71x 30°
4 Veenna |2, 1Mlla| Ysemna |9 5kx/lx | 60,8x/x
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AMx 103,9 /I

l_\

Kontpoabnas padora Ned
«Inekmpocmamuka»

Bapuanr 1

JIBa OIMHAKOBBIX METALNIMYECKUX IIAPHUKA, UMEIOIIMX 3apsabl 2 * 10 SKnu
4 + 10 8 Ki1, Haxonq Ha paccrosauu 10 cM. Onpeenure cuity
B3aUMOJICHCTBUA MIAPUKOB. (1 6ann)

OMHAKOBBIE METAUIMYECKUE IAPUKH, 3apSIAKEHHBIE OJTHOMMEHHO 3apsamMu
g u 4 ¢, HaXoATCs Ha pacCTosIHUM I ApyT ot npyra. [llapuku npuBenu B
CONpHKOCHOBEHHE. Ha kKakoe paccTostHue UX HaJ0 pa3BeCTH, YTOOBI cuiia
B3aMMOJICHCTBHS ocTasiach npexuei? (3 darna)
Haiinure »aeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa, U3TOTOBJIECHHOIO U3
anmtoMuHuEeBOU posnbru mmuHoM 1,5 M u mmpunoit 0,9 M. TonmuHa
napaduHupoBanHoi 6ymaru 0,1 mMm. JludnekTpudeckass MNPOHUIIAEMOCTh
napaduHa pasHa 2. (1 6ann)
Kakyto paboTy Hy>KHO COBEPIINTE, 4TOOBI COMM3UTH 3apsiasl 2 * 108 K n

3 « 10® K1, naxonsmuecs Ha paccrosaun 10 cM, 10 paccrosaus 1 cm?

(2 banna)
JIBa OIMHAKOBBIX METAINIMYECKUX IIAPUKA, UMEIOITUX 3apsiabl 9 10 SKnu
3 « 10 8 Ki1, npuBeIeHE! B COPUKOCHOBEHUE M Pa3BEICHBI Ha IIPEKHEE
paccrogaue. OnpeaenuTe OTHOLIEHUE CHII B3aUMOIEMCTBUSA IIAPUKOB J10 U
10CJIe CONPUKOCHOBeHUs. (2 danna)

Bapuant 2
J[Ba OIMHAKOBBIX METAJUIMYECKHUX IIAPUKA, UMEFOIIUX 3apsaanl 2 « 10 8 K u
5« 10 ® Kn, naxons na paccrosuun 10 cm. Onpenenure cuiry
B3aUMOJICUCTBUSA MIAPUKOB. (1 6ann)
J[Ba OIMHAKOBBIX METAJUIMYECKUX IIAPHKA, HMEroIUe 3apsasl mo 10 K
KaXJIbII, HAXOAATCS HAa pacCTOSIHUM 4 M Ipyr oT apyra. Hannure
HaIpPSHKEHHOCTbh 3JIEKTPUUYECKOTO TOJIA B TOUKE, HAXOAIEICs mocepeuHe
Mexy 3apsanamu. (1 oann)
B ogHOpOAHOM 3IEKTpUYECKOM MoJie ¢ HanpskeHHOCThIo 50 H/Kn
HaXOJWTCS B PAaBHOBECHUU Karesibka Maccoi 1 Mr. Onpenenute 3apsi
Kareabku. (3 danna)
[Ipu cooOwmeHun KOHAEHCAaTOpy 3apsamga, pasHoro 510 °Kn, ero
sHeprus okaszanachk paBHoil 0,01 k. Onpenenurte HanmpsiKeHUE HA
oOkJazKax KoHaeHcaropa. (2 oaina)
Onpenenure 3apsa chepsl, €M MOTEHIUAT B TOUKE, PACIOJIOKEHHOM Ha
paccrosinuu 50 cM oT nmoBepxHocTU chepsl, paBeH 4 B. Paguyc cdepsl 5 cMm.
(2 6anna)
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Bapuanr 3

. JIBa OIMHAKOBBIX METANTMYECKUX IIAPUKA, UMEIOIIUX 3apsiabl 2 * 10 TKnu
3 « 10 7 Kn, naxozns Ha paccrosaun 100 cm. Onpenenure cuiy
B3aUMOJICHCTBUSA MIAPUKOB. (1 6ann)

. JIBa OIMHAKOBBIX METAJIMYECKUX IIAPHKa, UMEIOIIMNX 3apsibl -6 108 Knu
15 « 10® Kin, mpuBeny B CONPUKOCHOBEHHE, a 3aTE€M Pa3ABUHYJIU HA
pacctostare 10 cm. OnpenenuTe cuily B3aUMOJECHCTBHS MEXTY IIAPUKAMH.
(2 danna)

. B BepTUKaNbHO HAMPaBICHHOM OJTHOPOJIHOM 3JIEKTPUUECKOM TOJIE
karnenbka Maccoii 2 ¢ 1078 kr, umeromas 3apsn 10° Kn, okaszanace B
paBHOBecHH. OIpeeInTe HAPSHKCHHOCTD 3JICKTPHUeCcKoro nojis. (3oaria)
. IlepBOHauanbHO MOKOMBIIHICS ANEKTPOH PA3TOHIETCS SJIEKTPUUYECKUM
nojeM ¢ pasHocTeio mnoreHuuanoB 100 B. Uemy paBHa KOHEUYHAas
cKkopocTh dektpona? Cuurats (. /m. = 1,76 » 101! Kw/kr. (2 6anna)

. Onpenenure TONIMHY OUAJIEKTPUKA KOHJIEHCATOPA, EMKOCTh KOTOPOTO
1400 n®, a muomank NepeKphIBAIOIMX APYT APyra IIACTUH paBHA 1,410
M?, €CJIU IUDIEKTPHYECKask IPOHMIAEMOCTE IUAJIEKTpUKA paBHa 6. (1 6ann)

Bapuant 4

. JIBa OIMHAKOBBIX METAIUIMYECKUX MIAPUKA, UMEIOIIMX 3apaasl 2 * 10 SKnu
4 + 10 *° Ki1, naxons Ha paccrossauu 1 cm. Onpenenure cuiry
B3aUMOJICUCTBUSA MIAPUKOB. (1 6ann)

. B 1ByX mpOTHMBOMONOKHBIX BEpIIMHAX KBajpara co cropoHoit 30 cM
HaXOJATCSl OTPULIATENIBHBIE 3apsiabl 1O -5 * 107° Ko kaxmprii. Haiimure
HaMpPsHKCHHOCTD TOJIS B IBYX JPYTMX BeplIMHAxX KBajapata. (3 danra)

. JIBa OMMHAKOBBIX METAJINYECKUX IAPUKA, UMEIOIIUX 3apsiIbl 9¢108 Knu
-310 8 K1, npuBeeHBI B COMPUKOCHOBEHUE M Pa3BEICHBI HA MIPEKHEE
paccrosgaue. OnpeaenuTe OTHOLIEHHE MOTYJIEH CUJl B3aUMOJEHCTBUS IapH-
KOB /IO U TOCJI€ CONPUKOCHOBEHUS. (2 fanna)

. Mexny miacTuHaMu IJI0CKOT0 KOHAEHCATOPa MO BCEH IMIIOMIAIN MOJI0KHIIH
ciroy. Kak uamMeHunacey 31eKTpOEMKOCTh  KOHAEHcaTtopa?
JnsnekTpruyueckas NPOHUIAEMOCTH CIIOAbI paBHa 6. (1 oann)

. B uMnynbcHOM (DOTOBCHBIIIKE JIaMITa MATAETCS OT KOHAEHCATOPA EMKOCTBIO
800 mk®d, 3apsxeHHoro 1o Hanpsbkenus 300 B. Haiinure sHepruro
BCIIBIIIKH. (2 Oaina)

OTBeTHI K KOHTPOJILHOI padoTe Ned

«Inekmpocmamuka»
Bapuant Neol No2 No3 No4 No5
1 72+ 10°H | 1,25r |24.10%® | 4,86°10* JIx 0,75
2 9. 10*H 0 2:107"Kn 4xB 2,44+10 0K
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54+ 10°H | 1,8°10°H | 200H/Kn | 5,9¢10%wm/c 0,53MM
4 7,2+ 10" H | 700H/Kx 3 VYBen B 6 pa3 36 Jix

KontpoabHasi pabota Ned

«3aKOHbl NOCHOAHHO20 MOKA»
Bapuanr 1

. Uemy paBHO oOIIee COMPOTHUBIICHUE SJCKTPHUUECKON
uenu (puc.107), ecnu
Ri=R2=150m, R3=R4=25Owm? (I 6ann)
. Kakoe HampsbkeHHe HyXHO CO37aTh Ha KOHIIAX
npoBoiHUKA conpoTuBiieHreM 20 Om, yToObI B HEM
Bo3HMKIIA cuiia Toka 0,5 A? (1 6ann)
. KakoBa moniaib nonepeyHoro ce4eHus KOHCTAHTAHOBOM MTPOBOJIOKU
conportuBieHueM 3 Om, ecau ee mHa 1,5 m? (2 6anna)
. Onpenenure cuily TOKa M TMaJEeHUE HAMPSHKEHUS HA MPOBOJHUKE R 1
AIEKTPUUECKON 11eTH, n300pakeHHo Ha pucyHke 121, ecnu R1 = 2 Owm,
R2=4 0Om, R3=6 Om, DJIC akkymynstopa 4 B, ero BHyTpeHHee
conpotusicaue 0,6 Om. (3 6arra)

R1 R3
R NS
> 8
=2z B
Puc. 107

Puc. 121

. Onpenenute MOIIHOCTh TOKAa B JJICKTPUYECKOW JIaMII€, BKIIFOUCHHOW B
ceTh HanpskeHueM 220 B, ecnu U3BECTHO, UTO CONTPOTUBIICHUE HUTH
Hakaja jamisl 1936 Owm. (2 danna)

Bapuant 2

. ITo cxeme, nzobpakennoit Ha pucynke 111, onpenenure oOiee
COTIPOTHUBJICHHUE ANEKTpUUecKoi nenu, eciim R1 =8 OM,R,=20Mm,R3=4
OM, Rs=

6 Owm. (1 b6ann)

R1 R2

T
eme
B B

Pue. 111

. Onpenenure cuily TOKa B MPOBOJHUKE CONMPOTUBIICHHEM 25 OM, Ha KOHIIAX
KOTOpOro HanpsbkeHue pasHo 7,5 B. (1 6ann)

25



CKOIBKO METPOB HHUKEJIMHOBOH IIPOBOJIOKH cedeHuem,l Mm?

notpeOyeTcst IIsl u3TOTOBJICHHUs peocTaTa conporusicHueM 180 Om? (2
oanna)

Onpenenure cuily TOKa B TPOBOJHUKE R oUW HampsiKeHue Ha
nposogauke Ry (puc. 123),ecnu DJ1C ncrounnka papaa E =2 B, a
ero BHyTpeHHee comnpoTtuBieHue paBHo I = 0,4 Om, R1=6 Om, R =9 Owm.
(3 banna)

. Onpenenure CONPOTHMBICHUE HUTU HaKajla JaMIIOYKH,

MMEIONIE HOMUHAIIbHYIO MOIIHOCTh 100 BT, BKIItOUEHHOU

B ceTh ¢ HanpspkeHueM 220 B (2 oanna)

Bapuant 3
Ornpenenure HaNPsHKEHUE HA JIEKTPUUECKON TITUTKE, €CIIM CONPOTUBIICHUE
ee criupanu 55 Owm, a cuia Toka 4 A. (1 éann)
CKOJIBKO METPOB HHUXPOMOBOM IPOBOJIOKA CEUYCHUEM
0,1 mm? morpebyercs Ui M3rOTOBJIEHMS CIIUPAIH AIEKTPOILIUTKH,
paccunTanHOU Ha Hanpsbkerue 220 B u cuity Toka 4,5 A? (2 éanna)
PaccuuTaiite o0IIee CONPOTHUBIICHUE PJIECKTPUICCKOM IIEIIH,
n3o0paxxeHHoi Ha pucynke 114, ecmu R1= 15 Om, R, =5 OmM,R3 =10 Om, R4
=10 Om.
(1 6ann)

Rl R2

puc 114 puc 126

Omnpenenure CONPOTUBICHUE IEKTPUUECKOTO MAsIIbHUKA, TTOTPEOIISFOIIIETO
ToK MoHOCTHIO 300 BT ot cetn Hanpsukernem 220 B. (2 danna)

Ha pucynke 126 n3o0paxeHa cxema dJaeKTpudeckoit nenu. Onpenenute
COIPOTHBICHUE IPOBOAHNKA Ry U MaJieHNE HANPSKCHNUS HAa HEM, CCIIH
DJC ucrounnka E =60 B, ero BHyTpeHHee COMPOTUBIIEHHE

r=20OM, cunaTtokaBuemu | =2 A, R;=20 Owm. (3 6a11a)

Bapuant 4
PaccuuTaiiTe, CKOJIBKO METPOB HUKEIIMHOBOTO MTPOBO/IA TJIOLIA/IBIO
nonepeunoro cedenns 0,1Mm? noTpedyercs Ui U3TOTOBJICHUS PEOCTATA C
MaKCHMaabHBIM conpotuBieHueM 90 Om. (2 6aina)
. Conpotusnenne BosbT™MeTpa 6000 Om. KakoBa cuiia Toka uepes
BOJIBTMETp, €CJIM OH Moka3biBaeT Hanpsikenue 90 B? (1 dann)
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3. Uemy paBHO 0011€€ COMPOTUBICHHUE dIECKTPUICCKON IICTIH,

n300pakeHHOH Ha cxeMe (puc. 118), ecnu conmpoTUBICHUS JaMITOYEK
paBHBI R1=

8 OM,R2;=8 OM, R3 =3 Om, Ry =3 OMm? JI1 JI3
X -
It
X X
Puc. 118

4. DJexTpoABUIaTeNb, BKJIIOYEHHBIN B ceTh, paborain 2 u.

Pacxon sHepruu npu 3toM coctaBuia 1600 /. Onpenenure
MOIIIHOCTb 3JIeKTpoaABUTaTeNs. (2 Oaira)

5. Ucrtounuk Toka ¢ 3/IC 4,5 B u BHyTpeHHUM conpoTuBieHreM 1,5 Om

B W

BKJIFOUEH B II€ITh, COCTOSIIYIO U3 ABYX IIPOBOJIHHUKOB COMPOTHBICHHEM 110 10
OM KaK[Iplii, COSAMHEHHBIX MKy COOOM mapasieiabHO, U TPETHETO
IIPOBOIHHMKA CONPOTUBJICHHEM 2,5 OM, MOACOESINHEHHOTO TIOCICI0BATEIHLHO
K IBYM IepBbIM. UeMy paBHA Cujia TOKA B HEPA3BETBACHHOM YaCTH IS ?
(30anna)

OTBeThHI K KOHTPOJILHOI padoTe Neb
«3aKOHbL NOCMOAHHO20 MOKA»
BapuanTt | Nel Ne2 Ne3 Ne4 Ne5
1 200m| 10B [025mm*|0,8A;1,6B| 25Br
2 50m | 03A 45m |[05A;1,8B| 484 Om
3 220B | 73wMm 100m | 161,30m |80wm; 16B
4 225m | 0,015A | 5,50m 220Bt 0,5A

JlabopamopHvie pabombl

«M3yyeHue NBUKEHUS TeJa MO/ IEUCTBUEM CHIT YIIPYTOCTH U TAKECTH.
(Yuebnuk, ctp. 346)

«M3ydeHne 3aKkoHa COXpaHEHUsI MEXaHUYECKOU dHeprumn». (Y4eOHHK, CTp.
348)

«OmnpiTHAs TIpoBepKa 3akoHa ['eli- Jlroccakay. (YuebHuk, ctp. 350)
«M3ydyenue nociaea0BaTeIbHOIO U MAPAIIIICIBHOTO COSIMHEHUS TTPOBOHU
KoB». (YuebHuk, ctp. 352)

«3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIIEHUS] HCTOYHUKA TOKAY.
(Yuebnuk, ctp. 354)
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11 kaacc
Koumpoavrnoie pabomui

Kounrpoabnas padora Ne 1
«JIEKTPOMATHUTHAS HHAYKIUSD)

Bapuanr 1

. PaccuuraiiTe pa3HOCTh MOTEHIIMAJIOB HA KOHIAX KPBUIHEB CAMOJIETA,
uMeroux auHy 10 M, eclii CKOpoCTh camMoJieTa MPU TOPU30HTATEHOM
nosiere 720 kM/4, a BEpTUKaJIbHAsl COCTABJISAIOIAs MHIYKIUA MarHUTHOTO
noutst 3emu 0,510 4T, (16asw)

. Onpenenurte MHAYKTUBHOCTH KaTYIIIKH, €CIIM TIPU OCIa0JIeHUU B HEW TOKa Ha
2,8 A 3a 62 Mc B Katymike nosiBisiercsa cpeansis /1C camounnykuuu 14B.
(16am1)

. B kaTymike, cocrosieii 3 75 BUTKOB, MATHUTHBIH 1OTOK paBeH 4,8 « 1073
B0. 3a xakoe Bpemsi JOJIKEH UCUE€3HYTh ATOT MOTOK, YTOOBI B KATYIIIKE
Bo3HuKa cpeauss DJC naaykuuu 0,74 B? (20ama)

. MarHuTHbIN MTOTOK, NPOHU3BIBAIOIINN 3aMKHYTBI KOHTYP MPOBOJHUKA
conpoTusieHueM 2,4 Om, paBHOMepHO u3MeHuics Ha 6 BO 3a 0,5 c. Kakosa
CUJIa UHAYKIIMOHHOTO TOKa B 3TOT MOMEHT? (20aJ/11a)

. 1o ropu3oHTaIbLHBIM pebcaM, PACIOI0KEHHBIM B BEPTUKATLHOM
MarHuTHOM noJie ¢ uaaykuuen 0,01 T, ckoap3uT MPOBOJHUK JJIMHOU | M C
MOCTOSTHHON cKopocThio 10 M/c. KOHIIBI peThbcOB 3aMKHYTHI HA PE3UCTOP
conpotusieHueM 2 OM. Haiiiute KoIM4ecTBO TEIIOTHI, KOTOPOE
BBIJIETIUTCSA B pe3uctope 3a 4 c. ConpoTHBIECHUEM PEIBCOB U MPOBOAHUKA
npeHeopeys. (3 6asia)

Bapuanr 2

. B npoBognuke pymnHoi 30 cM, ABUKYIIEMCS CO CKOPOCTBIO 5 M/C
NEPIEHIUKYJISIPHO JUHUAM UHAYKIIUUA OJHOPOIHOTO MAarHUTHOTO MOJIA,
Bo3HukaeT J/IC, paBHas 2,4 B. Onpeaenure MHAYKIUIO MarHUTHOTO TMOJISI.
(16aa.1)

. Kakas 3/1C caMOnHIyKITMY BO3HUKAET B KAaTYyIIKE C HHAYKTHBHOCTHIO 90
MI'H, ecu ipu pa3MbIKaHUU 1enu cuiia Toka B 10 A yMeHbIIIaeTcst 0 HyJs
3a 0,015¢ (16am.1)

. IIpoBoHuK nirHOM 40 cM HAXOAUTCSA B OJTHOPOJTHOM MarHUTHOM IIOJIE C
nnaykuuent 0,8 Ti. [IpoBogHUK NpUIIEN B IBUKEHUE NEPIICHANKYISPHO
CUJIOBBIM JIMHUSIM, KOTJa TI0 HEMY MPOIYCTUIIU TOK 5 A. Onpenenure
paboTy MarHUTHOTO TOJIsl, €CJIM MTPOBOJIHUK nepeMecTuiics Ha 20 cM.
(20an121a)
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. IToTOK MarHUTHOM MHIYKIIMU YEPE3 IJIO0IIA/Ib MOTEPEUYHOTO CEUCHUS
katymku ¢ 1000 ButkoB usmenuics Ha 0,002 BO B pe3ynbrare n3MEHEHUS
cuiibl Toka ¢ 4 A 1o 20 A. Haiiqute MHAYKTUBHOCTH KaTyIIKU. (20a1J1a)
. 1To 1ByM BepTUKaIbHBIM PEIbCaM, PACCTOSIHUE MEXKIY KOTOpbIMH 50 cM, a
BEPXHHUE KOHI[bI 3aMKHYTHI CONPOTUBIICHHEM 4 OM, HAUMHAET CKOJIb3UTh
BHU3 0€3 TpeHus npoBOAHKUK Maccoit 50 r. Bes cucrema Haxoautces B
OJIHOPOJHOM MarHuTHOM nosie ¢ uaaykuuen 0,4 Ti, cunoBbie TMHUN
KOTOPOT0 NEPHEHIUKYISPHBI TIIOCKOCTH, TPOXOASIIEH Yepe3 PENbCHI.
Haiinure cKkOpOCTh YCTAaHOBUBILIETOCS JBUKEHHS. (3 6ana)
Bapuant 3

. MarHuTHbIN IOTOK BHYTPHU KaTYyIIKU C YUCJIOM BUTKOB, paBHbIM 400, 3a
0,2 ¢ uamenucs ot 0,1 B6 1o 0,9 B6. Onpenenure 3/1C Ha 3akumMax
kaTymku. (10asr)
. C Kakoi CKOPOCTBIO HAJI0 EPEMEMIATh MPOBOAHUK AirnHOM 50 cM B
OTHOPOJAHOM MarHuTHOM nosie ¢ naaykuuen 0,4 T nox yriom 60° k
CUJIOBBIM JIMHUSIM, YTOOBI B MpoBOAHUKE Bo3HMKIA DJ[C, paBHas 1_B?
(10am11)
. MarsuTHBIM IOTOK, TPOHU3BIBAOIINN KOHTYP IPOBOJHUKA, PABHOMEPHO
ymeHnblmics Ha 1,6 BO. 3a kakoe BpeMs U3MEHUIICS MarHUTHBIN MOTOK,
ecnu nipu 3toM D/IC mHayKmu okaszanack papHou 3,2 B? (20a/u1a)
. Karymka nnamerpom 4 cM HaXOJUTCSI B IEPEMEHHOM MAarHUTHOM MOJIE,
CUJIOBBIE JINHUU KOTOPOTO MapaJuIeIbHbl OCU KaTylKH. [Ipu namMmenenun
uHAyKuu noJist Ha 1 Ti B Teuenue 6,28 ¢ B karyuike Bo3uukia IJ1C 2 B.
CKOJBbKO BUTKOB MMEET KaTymika? (20a1a)
. IImockuii mpoBoOJIOYHBINA BUTOK Muiomaabo 1000 cM , uMerommii
conpotusieHue 2 OM, pacroyIoxKEH B OJHOPOJHOM MarHUTHOM I10JI€ C
unaykuaueit 0,1 Ti Takum 0Opa3oM, YTO €ro MIOCKOCTh MEePIEeHIUKYIISIpHA
JMHUSAM MarHuTHOM MHAyKuuK. Ha kakoil yroy1 ObU1 HOBEPHYT BUTOK, €CIH
IIPU ATOM 1O HeMy npouien 3apsan 7,5 mKn? (3 0asia)

Bapuanr 4

. Onpenenure MHAYKTUBHOCTh KaTYIIKH, €CJIA IPU U3MEHEHUU CUJIbI TOKA B
Hel co ckopocThio 50 A/c Bo3Hukaet DJIC camonnnykmnuu B 20 B. (16a/11)
. ABTomoOuns «Bonra» ener co ckopocthio 120 km/4. Onpenenure
Pa3HOCTh MOTEHIIMAJIOB HA KOHIAX TepeaHel OCH MaIllMHbI, €CJIU JJIMHA
ocu 180 cm, a BepTHKaJIbHAS COCTABJIAIONIAS MHIYKIIMA MAarHUTHOTO TIOJIs
3emua 5 * 10° To. (16a411)
. Kakaa 3/1C camOMHAYKIIMY BO3HUKAET B KATYIIKE HHAYKTUBHOCTBIO 68
MI'H, eciu cuna Toka B 3,8 A yObIBaeT 110 HyJisa B Helt 3a 0,012 ¢? (26a.1a)
. Kakyto paboTy Hazi0 coBepIIUTH MpH nepemenieHuu Ha 0,25 M IpoBOJHUKA
nuHo# 0,4 M ¢ TokoM 21 A B 0IHOPOJHOM MAarHUTHOM I0JI€ C UHAYKIHEH
1,2 Tn? (20anaa)
. Konwuo paanycom 1 M u conporusienuem 0,1 OM momMeiieHo B OJHOPOTHOE
MarHutHoe noje ¢ uaaykuueit 0,1 Ti. [Tnmockocts kKonbIa
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NEepIEHIMKYJIIpHA BEKTOPY UHAYKIUK noJisi. Kakol 3apsii npoiaer yepes
MIOIIEPEYHOE CEYEHUE KOJIblIa MPU MCUE3HOBEHUH 1oJia? (3 0asia)

Konrpoabnas padora Ne2
«IlepeMeHHBI TOK. DJIEKTPOMATHUTHBIEC BOJIHbI»

Bapuanr 1

. Kongencarop emkoctsio 250 Mk® BKIIIOYAETCS B CETh IIEPEMEHHOTO TOKA.
Onpenenure eMKOCTHOE COIIPOTHUBIIEHHE KOHIeHcaTopa rpu yactore 50 ',
(16am)
. UeMy paBeH nepuoj COOCTBEHHBIX KOJieOaHMil B K01e0aTeIbHOM KOHTYpE,
€CJIM MHIYKTUBHOCTB KaTyIIKH paBHA 2,5 MI'H, a EMKOCTb KOHJIEHCATOPA
1,5 Mmx®? (10aw1)
. OnpeznenuTe IIMHY BOJIHBI, HA KOTOPYIO HACTPOEH KOJIEOATENbHBIN KOHTYD
MIPUEMHHKA, €CITU €ro eMKOCTh 5 HP, a uHAYKTUBHOCTH 50 MKI 'H. (20as1a)
. KakoBa emKoCTh KOHZIEHCAaTOpa KOJI€0aTeNbHOI0 KOHTYpa, €CIH U3BECTHO,
4TO IIPU UHAYKTUBHOCTH 50 MKI'H KOHTYp HACTPOEH B PE30HAHC C
3JIEKTPOMArHUTHBIMU KOJIEOAHUSIMU, JITTMHA BOJIHBI KOTOPBIX paBHa 300 M?
(20am112)
. Karymka uHIykTMBHOCTBIO 75 MI'H mOCI€A0BaTENBHO C KOHIEHCATOPOM
BKJIIOYEHA B CETh IIEPEMEHHOTO TOKa ¢ HanpsikeHueM S50 B u wactoroi 50
['n. Yemy paBHA €MKOCTh KOHAEHCATOPA MPHU PE30HAHCE B MOJYYEHHOU
cetu? (30asu1a)

Bapuant 2

. Karymka ¢ uHAyKTUBHOCTBIO 35 MI'H BKIIIOUAETCS B CETh IEPEMEHHOTO

Toka. Onpenenure HHAYKTUBHOE COMTPOTUBIIEHUE KATYIIKU MpU yacTtoTe 60
['. (10am1)

. Onpenenute 4acTOTy COOCTBEHHBIX KOJIEOAHUM B KOJIeOAaTETbHOM KOHTYPE,
COCTOSIILIEM U3 KOHJIEHCATOPa EMKOCTHIO 2,2 MK®D U KaTyIIKH C
MHIYKTUBHOCTHIO 0,65 MI'H. (20a/11a)

. UeMy paBHa JIJTMHA BOJIHBI, CO3/1aBaEMOM pauoCTaHIIMEN, paboTarolel Ha
gactoTte 1500 xI'1? (10asw1)

. Kongencarop emkoctsio 800 Mk® BKJIIOUEH B CETh NEPEMEHHOTO TOKA C
yactotol 50 ['1] ¢ moMOIIBIO TPOBOIOB, COMPOTUBIICHUE KOTOPBIX 3 OM.
KaxkoBa cuia Toka B KOHJIeHCaTope, eciiu Harnpsbkenue B cetu 120 B?
(20aa1a)

. KoHTyp panuonpueMHrKa HACTPOEH Ha PaJUOCTAHIINIO, YACTOTa KOTOPOH 9

MTI'u. Kak Hy»>KHO U3MEHHUTH EMKOCTh IEPEMEHHOIO KOHJIEHCATOPA
K0J1€0aTeIbHOTO KOHTYpa MPUEMHHKA, YTOOBI OH OBLT HACTPOCH Ha JUITUHY
BoJIHBI 50 M? (30aJ71a)
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Bapuanr 3

. Onpenenure eMKOCTh KOHJEHCATOPA, COMPOTUBIIEHUE KOTOPOTO B LEMH
nepeMeHHoro Toka yactotoit 50 I'y paao 800 Om. ( 16asw1)
. Paccuuraiite nepruoa coOCTBEHHBIX KOJieOaHUI B K0J1e0aTeIbHOM KOHTYpe
IIpU EMKOCTH KOHAeHcaTtopa 2 MK®D 1 HHAYKTUBHOCTH KaTymiku 0,5 MI'H.
( 16am)
. Karyika nprueMHOro KOHTypa paJuonprueMHUKa UMEET NHIYKTUBHOCTh
1 mxI'H. KakoBa €eMKOCTh KOHAEHCATOPA B IPUEMHOM KOHTYPE, €CJIU UIECT
IIPUEM CTaHILMM, padoTaromieit Ha qiuHe BosHbl 1000 M? (20ami1a)
. Pamxa momansio 150cm?, comepaxamas 50 BUTKOB IIPOBOJIOKH, PABHOMEPHO
Bpalaercsi co ckopocthio 120 06/MUH B OAHOPOJHOM MarHUTHOM TOJIE C
MarauTHOU nHAyknuen 0,8 Tn. Hannure ammmryny 3C naaykuuuy B
pamke. (20a/u1a)
Haiinure myinHy BOJIHBI, HA KOTOPYIO HACTPOEH KOJIeOaTeabHbI KOHTYD,
€CJIM MAKCUMAJIbHBIN 3apsi KoHaeHcaTopa 1| mxKii, a MakcumanbHas cuiia
Toka | A. (36as1a)

Bapuanr 4

. Kakoii MHIyKTUBHOCTH KaTYIIKy Ha/0 BKIIIOUUTH B KOJI€OATEIbHBIH
KOHTYp, 4YTOOBI TpPHU EMKOCTH KOHJAeHcaTopa 2 MK®D MOJyYUTh YaCTOTY
I xI'u? ( 16as1)

. Paccunraiite CcONpOTUBIIEHHE KOHAEHCATOPA €MKOCTBHIO 250 MKD,
BKJIFOUEHHOTO B LIeNb ITepeMeHHOro Toka ¢ yactorou 200 I'u. ( 10a11)

. B xakoM uana3oHe JUIMH BOJIH paboTaeT MPUEMHHUK, €CJTU EMKOCTh
KOHJICHCATOpa B €ro KoJjehaTeIbHOM KOHTYPE MOKHO TUIAaBHO U3MEHSITH OT
200 n® no 1800 nd, a UHIYKTUBHOCTh KaTYIIIKH IMOCTOSIHHA U paBHa 60
MKI'H? (20a51a)

. Hatimure mepuon koyieOaHM KOHTYypa, H3IIyYarolIero
AJIEKTPOMArHUTHYIO BOJIHY JJIMHOW 3 KM. (20aJ1J1a)

. KonaeHncarop u karymka COeIMHEHBI IOCIEA0BATENBHO. EMKOCTHOE
conpoTuBJeHUe KoHaeHcaTopa 5 kOm. Kakoi qomxHa ObITh UHAYKTUBHOCTh
KaTYIIK{, YTOOBI PE30HAHC HACTYNMMJI B IEMH TPU YaCTOTE KoJeOaHUi
cusibl Toka 20 kl'u? (30aia)

Konrpoabnas padora Ne3
«CBeTOBbBIE BOJHBD».

Bapuanr 1

. Paccunraiite, Ha KaKOM yroJl OTKJIOHHUTCS JIyd CBETA OT CBOETO
IIEPBOHAYAJILHOI'O HANPABJICHUS IIPU NIEPEXOIE U3 BO3/lyXa B CTEKIIO, ECIIU
yroj najenus paseH 25°. (1 6amr)
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. Ha xakom paccTostHuM OT THH3bI ¢ POKyCHBIM paccTossareM 40 cM Halo
MOMECTHUTH MPEJIMET, YTOOBI MOTYYUTh ACHUCTBUTEIbHOE H300paKEeHUE HA
paccTOsSTHUM 2 M OT JIMH3bI? (20a/11a)

. Ha niiockonapamienbHyo IIIaCTUHKY, UMEIOIIYIO MOKa3aTelb
npenomiienus 1,57, magaet ayd cBera noa yriom 40°. IIpoxoas yepes
IJIACTUHKY, OH cMemaeTcs Ha 3 cM. OnpeenuTe TONIUHY TIACTUHKH.

(3 6anua)

. JIB€ KOrepeHTHBIE CBETOBBIE BOJIHBI TPUXOJIAT B HEKOTOPYIO TOUKY
MPOCTPAHCTBA C Pa3HOCTHIO X042 2,25 MkM. KakoB pe3ynbrar
uHTEephEPESHITNHN B 3TON TOUYKE, eclid KpacHbIH (A = 750 am)? (1 6aswn)

. Halinure nimHy BOJIHBI MOHOXPOMATHYECKOTO CBETA, €CIU IIPU HOPMAJIBHOM
najieHUU Ha TUPPAKITMOHHYIO PEIIETKY pa3HOCTh X0/1a BOJH, 00Pa3yrONIX
MAaKCHUMYM TPETHET0 NOopsaKa, paBHa 1,35 MkM. (2 0aJ1a)

Bapuanr 2
. Bomona3z onpenenuii, 4To yroJi NpejJoMIICHUs Jy4da B BOJI€ paBeH 32°.
Onpenenute, 1O KAKUM YIiIOM K IOBEPXHOCTU BOJIbI MAAAIOT JTyYH CBETA.
(1 6amn)
. JIyd cBeTa majaeT Ha TpaHHUIly pa3zelia IByX Cpej Mmoj yriiom 32°.
AOCOJTIOTHBIN MMOKa3aTeNb MPETOMIICHUS TIepBOM cpenbl paBeH 2,4. Kakos
a0COJIFOTHBIN TTOKa3aTeb MPEJIOMIICHUSI BTOPOU CPeJibl, €CIIM U3BECTHO, UTO
IIPEJIOMIICHHBIN JIy4 NEPIEHANKYISIPEH OTpaKeHHOMY? (20aJ1/1a)
. JIyu cBera mamaet nox yriiom 30° Ha INIOCKOMAPAIIIENBHYIO INIACTHHY U
BBIXOJIUT U3 HEE MapajuiesibHO MepBOHaYaIbHOMY J1ydy. [Tokazarens
MPEIOMJICHUS TIaCTUHBI paBeH 1,5. KakoBa ToIMHA MIIACTUHKY, €CIIN
paccTosiHue MEXy Jiydamu paBHo 1,94 cm? (3 0asuia)
JIB€ KOT€pEHTHBIE CBETOBBIE BOJIHBI PUXOAST B HEKOTOPYIO TOUKY
MIPOCTPAHCTBA C PAa3HOCTHIO X042 2,25 MKkM. KakoB pe3ynbrat
HHTEep(EepEeHITNHU B 3TOM TOUKE, eCit cBeT 3eneHbli (A = 500 um)? (1 6a1)
HudpakuronHas peiieTka, moctosiHHas kotopoit pasHa 0,004 mwm,
OCBEIIAETCS CBETOM C JUIMHOM BOJIHBI 687 HM, IMaJIal0IIUM
MEepHEHIUKYIIIpHO peneTke. [lo1 KakuM yriom K perieTke HyKHO
MPOU3BOIUTH HAOIIOIEHNE, YTOOBI BUJIETh N300paKEHHE CIIEKTPa BTOPOTO
nopsiaka? (20a1a)

Bapuanr 3

Haxonasce B Bojie, akBaJaHTUCT YCTAHOBWII, UTO HANPABJICHUE HA COJTHIIC
COCTABJISIET € BEpTHKaAJbIO 28°. Korna OH BBIHBIPHYJI U3 BOABL, TO YBUIEN,
YTO COJIHIIE CTOUT HMXKE HAJ TOPU30HTOM. PaccunraiiTe, Ha KakOW yroJ
HM3MEHHUJIOCH HalpaBJieHUE Ha COJIHIIC I akBajaHructa. (10aJa)

. I'maBHOE oKycHOE paccTostHHE coOuparorieit muH3bl paBHO 50 cM. [Ipenmer
MOMEIIEH Ha paccTossHuu 60 cM OT MH3bl. Ha KakoM pacCTOSHUM OT JIMH3BI
NOJIyIHTCs n300paxkenne? (20amJ1a)
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3. Onpenenute TaBHOE (POKYCHOE PACCTOSTHUE PACCEHBAIOIIEH JTUH3HI, €CIIN
U3BECTHO, YTO M300pakeHHE MpeMeTa, MIOMEIIEHHOTO TIepel Hel Ha
pacctosiauu 50 cM, OJIYYHIJIOCh YMEHBIIIEHHBIM B S pa3. [loctpolite
nzoopaxenue. (3 6as1a)

4. B HEKOTOPYIO TOUYKY IPOCTPAHCTBA MPUXOAAT KOT€PEHTHBIE BOJIHBI C
Pa3HOCTBIO X0/1a 3,5 MKM, JIJIMHA BOJHBI KOTOPHIX B Bakyyme 700 HM.
Omnpenenute, ycuieHue WiK ociadlieHue cBeTta OyneT HaOIoaaThCsl B ATOM
touke. (10aJw1)

5. llepuon nmudpakmumonnoit pemetkn 3 MkM. Haliaute HanboIbIIHiA
NOpSIAOK  crlekTpa g xkedatoro cseta (A = 580 um). (20am1a)

Bapuant 4

1. ConHeuHsbIe JIydH TaJal0T Ha MOBEPXHOCTH BOJIBI ITPH YTIIOBOU BBICOTE
costHIIa Haj ropuzoHToM 30°. OnpeaenuTe yrojl Ux NpeioMJICHUS B BOJIE.
ITokazaTens npenomiieHus: Boasl = 1,33. (10as)

2. Jlyd cBeTa majjaeT Ha IMOBEPXHOCTh BOJI0EMA, UMEIOIIEro riIyouny 1,2 m,
noj yriiom 30°. Ha n1He BogoeMa JISKUT TUI0CKOe 3epKkano. Paccunraiite, Ha
KaKOM PacCTOSIHUHU OT MeCTa MaJIeHUs 3TOT JIyd CHOBA BBIMAECT Ha
MTOBEPXHOCTH BO/JIbI TTOCJIC OTPAXKEHUS OT 3epKajia. (20as1a)

3. O0bexTuB (poToamnmapara UMEET ONTHIECKYO crry 5 antp. C Kakoro
paccrosiHus choTorpagupoBaH JOM BBICOTOM 6 M, €Clii Ha CHUMKE OH
nmMeeT BoicoTy 12 mm? (3 0aslia)

4. Pa3HOCTh X0/1a Ty4el ABYX KOT€PEHTHBIX HICTOYHUKOB CBETA C JUIMHOU
BOJIHBI 600 HM, CXOAAIIUXCS B HEKOTOPOM TOUKE, paBHa 1,5 MKkM. YcuiieHue
uu ociiabiieHue cBeta Oynet HabroaaThes B 3Tol Touke? (16aJ11)

5. Onpenenure nepuo TUGPaAKIIMOHHON PEIISTKH, €CIIH MPH €€ OCBEIICHUN
CBETOM C JIJTMHOM BOJHBI 656 HM BTOPOU CIIEKTP BUJIEH MO yTIOM

15°.(20am1a)

Jlabopamopuwvie pabomul

1. Habmronenue neiicTBUS MarHUTHOTO MMOJIs HA TOK. (YueOHuK cTp.383)

2. N3yuenue sBJIeHUS DJIEKTPOMArHUTHON MHAYKIUU. (YueOHuk ctp.383)
3. Omnpezenenne yCKOPeHus: CBOOOHOTO MaJCHUsI C TIOMOIIIBIO MasTHUKA.
(VuebHuK ctp.384)

4. N3mepenue nokazatens npenomienus crekna. (YueOHuk ctp.386)

5. OmnpeneneHre oNTHYECKOW CUITBI U (POKYCHOTO PAaCCTOSIHUSI cCOOMparoiei
auH3bl. (Y4yeOHuk cTp.388)

6. N3MmepeHue nauHbI CBETOBOM BOJIHEL. (YueOHUK cTp.390)

7. Habmonenue untepdepeHnu u audpakiinu cBera.(CM. npuaoxeHue 1)
8. HabGmrogenue CrioniHOro U JuHeRvYaToro cnekTpoB. (YueOHuk ctp.391)
9. Uzyuenune TpeKoB 3apsKEHHBIX YaCTHIL. (CM. TIpHIIOKeHHUE 1)
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Ipunoxenne 1
JlaGopaTopHnas padora Ne 6

4. HABJIIOAEHHE UHTEP®EPEHUHH H IH®PAKUHH CBETA

Obopydosarue

[TaacTuHbl  CTEKAsIHHBIE — 2 WIT.,
JOCKYTb  KanpoHoBble HJaH 6aTHCTO-
Bble, 3acBeyeHHasi GoronaeHka c Mpo-
pe3blo, CAeNaHHOH Jie3BHeM OpHTBHI,
rpaMn/iacTHHKa (HJH OCKOJIOK rpaM-
MAACTHHKH), WTAHreHUHPKYJIb, JaM-
na ¢ MNpsAMOH HHTHIO Hakajsa (oAaHa
Ha Bechb KJjacc).

Ha6awonenune uurtepdepen-
LHH

. CTek/siHHBIE NNACTHHBL  TLiA-
TeJIbHO MpOTepeTb, CJOXHTb BMecTe
H CKaTb MajblUuaMH.

2. PaccmaTpuBath MJIaCcTHHBL B
OTPaXX€HHOM CBeTe Ha TeMHOM (oHe
(pacmosarate WX Hago TaK, 4TOGHI
Ha MOBEPXHOCTH CTekna He obpaso-
BbIBAJIHCh CJHIUKOM sipkue OJIMKH OT
OKOH WJIH OT GeabiX CTeH).

3. B oraenbHbIX MecTax compHKoc-
HOBEHHA MJacTHH Hab/AaTh SApPKHe
pajfyXHble KosblleoGpa3Hble HJIH He-
npaBsuJibHOAH (PopMbI MOJOCHI.

4. 3ameTuTb H3MeHeHHS (GOPMBI H
PacnoNoXKeHHs NoJy4YeHHbIX HHTep(e-
PEHUHOHHBIX NMOJOC ¢ H3MEHEHHEM Ha-
KHMa.

Cnenaiite BBIBOI.

5. [lonbitatbest yBHAETb HHTEpde-
PEHUHOHHYI0 KapTHHY B MNpoXoasiuem
cBere.

Hab6anwonenune nudppakuuu

. YeranoBute Mexay ry6kamu
WITAHMEHUHPKYASE  WeJb  LWHPHHOH
0,5 MM.

2. llpuctaButh uwleJb  BIJOTHYIO
K raasy, pacnofoxHuB ee BepTH-
KaJbHO.

3. CMoTpsi CKBO3b lMeAbL Ha Bep-
THKaAJbHO PacnosiOKEeHHYI0 CBeTslLYy-
I0CSi HHTb JlaMnbl, HaGJaoaath no obe
CTOPOHbl HHTH pajfyXXHble [0JOCHI
(andpaKuHOHHBIE CNEKTPHI).

4. Uamensa wupuHy weau ot 0,5
no 0,8 MM, 3amMeTHTb, Kak 3TO H3Me-

HEHHe BJHSET Ha AHQPAKUHOHHbLIE

CMeKTPHI.

5. Habawopate  axppakuuonube
CEKTPHl B MPOXOASiLIEM CBeTe C Mo-
MOLIbIO JIOCKYTOB KanpoHa WJH Oa-
THCTA, 3acBeYeHHOH (OTONMJEHKH ¢
npopesbio.

6. IMpoBectu HaGaoaenne audpak-
LLHOHHOTO CMEeKTPa B OTPaXEHHOM CBe-
Te C MOMOWbBIO rPaMMJIACTHHKH, pac-
MOJIOXKHB €€ FTOPH30HTAJLHO HA YPOBHE
rnas.

34



JlaGopaTopHasi padora Ne9

HU3YYEHHUE TPEKOB 3APSDKEHHDBIX YACTHL

Obopyodosarue: dotorpacdusi TPEKOB, OCTABJIEHHBIX IBYMS 3aPsi2KeH -
HbBIMH YacTHUaMH B Kamepe Buabcona (puc. 141),
JIHHEeHKa, KaJibKa.

YKkazanus Kk seinoaHeruro pabomeol

1. Pewwurmne 3ada4y: B nonepeyHoe OAHOPOAHOE MAarHHTHOE [oJie C
ONHOH H TOH € CKOPOCTbIO B OIHOM H TOM >Ke€ HalnpaBJIEeHHH BJieTaloT
JIB€ 3apsDKEHHbi€ YacTHLbI; YeMy PaBHO OTHOLLUEHHe YJeJIbHbIX 3apsioB
3THX YACTHLL, €CJIH PagHyChi KpHBH3HbI HX TPAEKTOPHH OKa3aJMCh PaBHbIMH
R, n R,?

2. TMosioxkute Ha ¢oTtorpaduio JUCT Npo3payHoi OGymarH (KaJibKy) M
nepeBeliTe Ha Hee H300pa>KeHHs1 TPEKOB.

3. ﬂposemrre Ha KaJIbKe€ XOpAbl Ha4aJIbHbIX Y4YaCTKOB TPEKOB, KakK

3TO MOKa3aHO Ha pucyHke 142. HMamepbre BbiCOTY /i M AJHHY Xopabl [
AAsi Kaxaoro Tpeka. Bocnoab3oBaBliHch (GopMyJion

2
P+4h

R="—=%r—": (1)
onpeesinTe Ppajuycbl KPHBH3HbI TpekoB R, U R, Ha HX HayaJbHbIX
y4acTKax.

4. Bocnosb3oBaBLUHCh (OpPMYJIOH, MOJYYEHHOH B HayaJje AaHHOMH
pa6GoThbl, HAHWAUTE OTHOLUEHHE Y/EJIbHOIO 3apsila HeH3BEeCTHOH 4YacTH-
ubl (ocTaBHBLUEH TpeK 2) K yneJibHOMY 3apsily NpoTOHa (OCTaBHBLIEro
Tpek [).

5. CpaBHHB MOJIyY€HHbIH pe3yJbTaT C AaHHbBIMH, TPHBENEHHbLIMH B
TabJsylLe, onpenesuTe, KaKoH HMEHHO 4YacTHlle NPUHALIEXHT TpeK 2.

Puc. 141 Puc. 142
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IMosuTpon TpHTOH Anbga-yacTHua IMn-meson

qo/ my

1836 0,33 0,5 9
q,/m,

6. OTBeTbTe Ha BOMPOCHI: 8} KakK HarnpasJieHa HHOAYKUHA MarHHTHOMo
rnoJisi, B KOTOPpOM JABHraJIiCh JaHHbl€ YaCTHLbI, ITO OTHOLUEHHIO K NMJIOCKOCTH
tororpacun; 6) nouemy paaHyc KPHBH3HbI TpeKa y KarKIOH 4YacTHLbI
Ha Ha4yaJlbHOM yyacTKe OGoJfbliie, YeM Ha KOHEeYHOM?

7. BoiBeaute dopmyay (1).

CrnemaiiTe BBIBOJI.

YueOHO-MeTOoAUYeCKUE CPeACTBA 00YyYCHMUS.

Jumepamypa:

Yueonuku:

['.SI.Msaxues, b.b.byxosues, B.M.Hapyrun. ®usuka 10kn. Knaccuueckuit
Kypc (0a30Bblii U poduIbHBIN YypoBHU) — 19 u3a, - M.: IIpoceemenue, 2020 —
400c.

J0NoJIHUTEIbHAS JTUTEPATYPA LISl YUNTEJIs:
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2. bepxoB A.B. u I'pu6os B.A. Camoe nmogHO€ U31aHKNE TUTIOBBIX BAPUAHTOB
3ananuii EI'D: 2011: ®usuka. — M.: ACT: Actpens, 2011.
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9. Jleurtan E.Il. AcrpoHomusi: yueonuk ais 11ki1. o6meoOpa3zoBaTebHbIX
yupexaenuit. — 10-e uza. — M.: Ilpocsenienune, 2005 — 224c.
10.Mapon A.E. KonTtpoasabie padotsl o pusuke 10-11 kmaccer.- M.:
«IIpocsemenue» 2003.
11.Momnacteipckuii JI. M. [Togroroska k EI'D. —PoctoB-Ha-/lony: Jlernon-M,
2008
12.0pnoB B.A. Y4eOHO-TpEHUPOBOUHBIE MaTEPHAIIBI IS IOATOTOBKH K
€IMHOMY TOCyJapCTBEHHOMY 3K3ameHy. Ousuka. —M.: UaTemnekr-Lientp.
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13.IIpenmerHas Henens no ¢pusuke, 2008

14 . PeimkeBuu A.I1. Coopruk 3ana4 o pusuke 10-11ki1: mocobue st
o01eo0pa3oBaTeNbHBIX yuapexaeHuit. — M.: [Ipoda, 2008 — 188c.

15.Caenxo IL.T", lantomenkoB B.C, Kopurynosa O.B. u np. ®usuka:
porpaMmbl 0011Ic00pazoBaTeIbHbIX YupexaeHui 10-11xki. - 2-e uza. — M.
ITpocsemienue, 2007 — 160c.

16.Crenanosa I'.H. ««COopHuuk 3ana4 no ¢puzuke 111 9-11 xkm.»-M.:
[Ipocsemenne. 2003

17 Xuxuskos JI.C. CamocrosiTensHas paboTa ydanuxcs o (pusuke B cpegHeit
mkone. Jlunakrnueckue marepuansl. -M.: «IIpocsemenne» 1993

18.http://metodist.il.ru/school.shtml - "Meroauct.Py" - Meroanka
NpenoaBaHus PU3HNKH.

19.http://xpt.narod.ru/ - [TpoBepka 3HaAHUI yYaIIUXCS MO MIKOJIBHOMY KYpCy
buzuKHy.

20.http:/mvww.phys.nsu.ru/dkf/ - JlemoHcTpalmonHsiii kabuneT ¢pusuku HI'Y -
Onucanusi, HOBbIE pa3pabOTKH, BUCO-3AITUCH JIEMOHCTPAIMOHHBIX OMBITOB
1o pasnaenam (QU3UKH.

JlonoJHUTEIbHAA JUTEPATYPA JJIsl YUALIMXCS .

1. Beapuxos I'.H., ByxoBuesb.b. «3anauu ass noctynarmmumx B By3bi».-M.:
Hayxka, 1987

2. T'enprar .M., I'eapenmreiin J1.3., Kupuk JILA. «1001 3agaua mo

dusuke».-M. «Mnekca» 2001

Urponyno B.C. «Anroputmsl, 3anaun».-M.: «Cepsuc mkoinay», 2002

Cnacckuit b.U. « ®usuka B ee pazputun».Ilocodue mis yyammxcs. .-M.:

«IIpocemienue» 1979

Tapacosa JI.B. «®u3uka B npupoae» .-M.: «IIpocsemienue» 1988

[eBnoB B.A. «Tpenaxep no ¢pusuke ansa yqamuxcs 9-11 kiaaccoB u

MOCTYHAIIINX B By3b» - Bonrorpaz, 2003

7. http://www.edu.ioffe.ru/apple/ - Buptyansusiii ki1y0 ¢pusuku "HeroToH"
MpeIHa3Ha4YeH MIKOJLHUKOB 8-11 Ki1accoB, a TakyKe 3HATOKOB (PU3UKH U
MaTeMaTUKH.

8. http://fizik.bos.ru/ - Caiit nocBsiieH Kypcy Gpu3uku 001e00pa3oBaTeIbHOM
mKoJibl. L{enb: 06s1erynTh NOArOTOBKY y4aIUXCsl K 3K3aMeHaM 1o (pu3HKe.
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Humepunem pecypcor:

http://metodist.il.ru/school.shtml - "Mertoauct.Py" - MeToauka npemnoaBaHus
buzukm.

http://hologrph.chat.ru/ - YauBepcanbHbIii KOMIUIEKC - TPAKTHKYM 110 MEXaHHKE,
OITHKE M AJIEKTPHUCCTBY.

http://xpt.narod.ru/ - [TpoBepka 3HaHMI y4aIIUXCS MO MIKOJILHOMY KYpCy (QU3UKH.
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http://www.omsknet.ru/acad/fr_elect.ntm - Y4eGunie matepuainsl o ¢pusuke -
MEXaHHKa, TePMOJIMHAMUKA, 3JICKTPOAMHAMHUKA, JICKTPOCTATHKA, OTITHKA,
KBaHTOBas (pu3MKa

http://www.omsknet.ru/acad/fr_elect.ntm - DnexTponHbIi yueOHUK 11O PHU3UKE.
[MpencraBiieHbl pa3aesbl GU3UKKA B TEOPUH, TIPUMEPAx M 3a7adax: MEXaHHKa,
TEPMOIMHAMHKA, DJICKTPOCTATHKA, 3JIEKTPOAMHAMHKKA, ONITHKA, KBAHTOBas (pru3nKa.

http://www.mediaeducation.ru/111/ - ®usuka B pycCKUX CKa3KaxX. DIEKTPOHHBIN
3a1aYHKK 110 (PU3UKE HA OCHOBE JIUTEPATYPHBIX IPOU3BEICHHI.

http://astronom-ntl.narod.ru/ - ®u3uka u actpoHOMuUsi. MHOTO Pa3IMYHBIX
JTOKYMEHTOB TI0 aCTPOHOMUU U pu3nke. KOHCTIEKTHI JEKIUH, 3a1a4H, OJTMMITHAIBI,
KOHTPOJIbHBIE U JJabopaTopHble paboThl. PoTorpadumu.

http://www.cacedu.unibel.by/partner/bspu/ - AktuBHas pusuka - M3yuenue
(U3HUKK ¢ TOMOIIBIO UHPOPMAMOHHBIX TexHOJorui. Cofep:kanue Marepuanina
COOTBETCTBYET IporpaMmmam U yueOHukam i 7-10 kinaccos.

http://www.phys.nsu.ru/dkf/ - ilemoucTparmionsbiii kaduneT puzuku HI'Y -
Omnucanusi, HOBbIC pa3pabOTKH, BUICO-3aIUCH JCMOHCTPAIIMOHHBIX OTBITOB T10
paszzaenam (pU3MKH.

Ooopyoosanue:

«MEXAHHUKA»
[Ipubop Mo KUHEMATUKE Y JTUHAMUKE
[Tpubop asnst [eMOHCTpalUK B3aUMOACHCTBUS T
Mopenb pakersl
Metponom IIpubop s AeMOHCTpAIIMK PEAKTUBHOTO JIBHYKCHUS
[Tpubop asst JeMOHCTpAlUY TTAJICHUS TE
Hab6op niactun HenpaBHIbHON (HOPMBI
Ha6op ypoBHel pa3au4yHOro BUaa
[Tpubop ans nemoHcTpauuu aedopmaiuu Tei
. [Ipubop ansa nemoHcTpauuu aedopmaluu caBura
lO [Tpubop Asst U3ydeHus: 3aKOHa COXPAHEHUSI UMITYJIbCa
11.Ha6op Ten tun HT
12.Habop Ten u3 6pyckoB
13.JlepeBsinHbie OpYyCKHU
14 .TTpubop asnst AEMOHCTPALMU HEHTPOCTPEMUTENBHOTO YCKOPEHUS
15.Habop Ten u3 neHoriacra
16.MasTHUK B yacax
17.1Tpubop st AEeMOHCTpAIK KOJIEOATEIIbHOTO IBUKEHUS

oCoNOOR~ODE
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18.1Tpubop nns nemoHcTpanuu 3akoHa [lackans

19.Hacoc

20.Tenexxka HHEPITMOHHAS

21.ITpubop 11 NEMOHCTpAIIMK 3aBUCUMOCTH JIaBJICHUS OT TUIOIIA !
22.Habop cCaHTUMETPOBBIX JICHT

23.Hab6op rups 100r

24 Habop mapoB

25. I'upu pa3HO# MacChI

26.Bpamarommiicst TucK

27.Habop nuaMHIpoB paBHOTO 00beMa

28.Habop Ten HenmpaBWIbHOU (POPMBI

29.JIluHaMOMETp IIKOJIHHBIH

30.IunamMomeTp IEMOHCTPAILIMOHHBIN KPYTIIbINA

31.1Tpubop /i HAXOXKICHUS LIEHTPA TAKECTH TIIOCKON TUTACTHHBI
32.TenexKu JeMOHCTPALIMOHHBIE

33.BomHoBas MamnHa

34.1ToabeMHBINA CTOJMK

35.1Tpubop 1t TEMOHCTPAIIMM PABHOMEPHOTO ABHKCHUS
36.JIabopaTopHBIN KOMIUICKT IO MEXaHHUKE

«MouexkyasipHas ¢pusuka. TepmoauHaMuka»
bapomerp
['urpomertp
TepMoMeTp Ha TEPMO CONPOTUBIIEHUN
TennonpueMHUK— 21T
TepMOMETp 2NEKTPOHHBIN
Hacoc nopiiHeBo KUAKOCTHBIN
CooOmaromiye KanuuIsipHbIe COCY/TbI
[Tpubop st onpeaesieHus: TepMUYECKOro kKodpduureHTa Mmeau
. HaGop 1151 neMoHcTpaluu cuil MOJIEKYJISIPHOTO MIPUTSIKEHUS
10 [Tpubop st IEMOHCTpAIMU SBICHUS CMauUBaHUS
11.Tepmornapa 1eMOHCTpalMOHHAs
12.Monens BOAOCTPYWHOT'O Hacoca
13.Tepmomapa
14 . HaGop Ten 1o TerionpoBOIHOCTH
15.Mozenb TpyObl OIMHAKOBOTO CEUEHUS
16.Monens TpyO pa3HOTO CEUCHUS
17.Habop kpucTamimueckux u aMop(HbBIX Tel
18.Habop MeH3YpOK CTEKIISTHHBIX
19.0rauBo BO3ayIITHOE
20.1Tpubop it TeMOHCTpauK OPOYHOBCKOTO JIBH>KCHUS
21.11pubop s uccinenoBaHusi o0beMa TBEpAOTro Tella IPU HarpeBaHuu
22.Habop 1151 onpeiesieHus TEMI0EMKOCTH Tell
23.Habop CTEKJIIHHBIX TPYOOK JIst JI\p

oCoNOOR~ODE



24.Cocynapl coobIIaronmecs

25.TTpubop 11t feMOHCTpaIu 00TEKaeMOCTH Tel

26.1TapoBas TypOuHa

27 .11pubop 1t onipeeNieHrs TUHEHHOTO PACIINPEHUS TBEPABIX TEIl
28.Muxkpockor

29.T'urpomMeTp BOJOCHOM

30.MaHOMeTp METALTHICCKUN

31.MaHOMETp >KUIKOCTHBIN

32.JlBurarenb BHYTPEHHETO CTOPAHUS

33.I1pubop st nposepku 3akoHa I'eit —JIrocaka

34.1Ipubop 1151 AEMOHCTPAIMH Ta30BbIX 3aKOHOB
35.JIabopaTopHBIN KOMIUIEKT 110 MOJICKYJISIPHOM (DHM3UKE U TEPMOTUHAMHUKE

«QJEKTPUYECTBO»
Hab6op noixynpoBoAHUKOBBIX PUOOPOB
Hab6op mo anexkrpoctaruke Nel
Habop s snexktponusa
[Tpubop ast AeMoHCTpaluuu CEeKTpoB AekTpruueckoro nois [T1C
DIJEKTPOCKOIT
HaGop Garapeex
KonycooOpa3Hbie KOHTYKTOPBI
HaGop no snekrpocratuke Ne2
9. CynraH4ynku
10. quox
11.Pe3ucTop mpOBOIOYHBIN IEMOHCTPAIIMOHHBIN
12.TTpubop asst AEMOHCTPAILIMK 3aBUCUMOCTH COIIPOTUBJICHUS OT { U p
13.Mara3uH conpoTUBIECHUMN
14 KonaeHcaTop nepeMeHHOM eMKOCTH
15.Habop koHaeHCaTOPOB
16.Monenb I0CKOT0 KOHIEHCATOpa
17.I'pOMKOTOBOPHUTEIND
18.Tpuon
19.3nexTpoHHO-Ty4YeBas TpyOKa
20.ITpubop 1 IEMOHCTpAIMH 3aBUCHMOCTH COMTPOTUBIIEHUS OT {
21 . MunamamMnepMmeTp
22. AMniepMeTp
23.BonbT™eTp
24 MunimBoJIbTMETP
25. AMIIEpBOJILTMETP
26.0mmMmeTp
27.ABoMeTp
28.Uctounuk nutanus U3III1-1
29.BonbT™MeTp 1a00paTOpHBIN
30.Peocrar nabopaTopHblii

NP
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31.McTouHuk nuta"us 1a00paTOPHBIA

32.BartmeTtp

33.DneKTPOIIUTHI

34.Jlammia HaKaJIMBaHUS

35.MaimrHa MOCTOSTHHOTO TOKa

36.JIaGopaTOpHBIIl KOMIUIEKT IO 3JIEKTPOCTATHKE
37.KoMmuiexT 3/060py10BaHus 1151 YYCHHUECKUX CTOJIOB

MHUHUMAJIBHBIE TPEBOBAHUA
K OCHAINEHUIO KABUHETA ®U3UKHU

JJIA BBIITIOJTHEHUA TIABOPATOPHBIX PABOT 110 ®U3UKE

CPEAHAA IIKOJIA

http://metodist.il.ru/school.shtml - "Mertomuct.Py" - MeToauka
MpenoiaBaHus GU3HKH.

http://hologrph.chat.ru/ - YauBepcanbHbIi KOMILIEKC - TPAKTHKYM 10
MEXaHHKE, ONITHKE U AJIIEKTPUUYCCTBY.

http://xpt.narod.ru/ - [IpoBepka 3HaHHUI y4aIIUXCs MO MIKOJILHOMY KypCy
(u3uKU.

http://www.omsknet.ru/acad/fr_elect.htm - YueOnbie MaTepualbl mo
bu3uKe - MEXaHUKa, TEPMOJUHAMUKA, AIEKTPOAMHAMUKA,
ANEKTPOCTATUKA, ONTUKA, KBAHTOBAs (hH3MKa

http://www.omsknet.ru/acad/fr_elect.ntm - DnexTponHbIi yueOHUK 110
¢dusuke. [IpencraBnensl pa3aensl GU3NKU B TEOPUU, IPUMEPAX U
3a/layax: MEXaHUKa, TEPMOJMHAMUKA, SJIEKTPOCTATHKA,
ANEKTPOINHAMUKA, ONITHKA, KBAHTOBAs (hU3HUKA.

http://www.mediaeducation.ru/111/ - ®u3uka B pycCKUX CKa3Kax.
DNEeKTPOHHBIN 3a1a4HUK 1O (PU3UKE HA OCHOBE JIMTEPATYPHBIX
MIPOU3BEIACHUN.

http://astronom-ntl.narod.ru/ - ®usuka u actporomusi. MHOTO
Pa3IUYHBIX JOKYMEHTOB 10 aCTPOHOMUU U (usnke. KOHCTIEKTHI JISKITHH,
3a/1auu, OJIUMITAA]IBI, KOHTPOJIbHBIE U JIA0OpAaTOPHBIC PaOOTHI.
dororpadum.

http://www.cacedu.unibel.by/partner/bspu/ - Axtusnas usuka -
Nzydenne Gpu3mku ¢ moMoIpio HHYOPMALIMOHHBIX TEXHOJIOTUH.
ConeprkaHue Marepuaia COOTBETCTBYET IpOrpaMmaM U y4eOHUKaM ISt
7-10 kmnaccos.
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http://www.phys.nsu.ru/dkf/ - JlemorcTparvioHHbIi KaOUHET PU3NKH
HI'Y - Onucanusi, HOBbIE pa3pabOTKH, BUIEO-3aIIACH
JICMOHCTPAIIMOHHBIX OIBITOB IO pa3eiaM (hU3UKH.

Oobopyoosanue:
«MEXAHHUKA»

37.11pubop 1Mo KMUHEMAaTHUKE U JUHAMUKE
38.I1pubop 1s AEeMOHCTpAIUU B3aUMOJICHCTBUS TEJ
39.Mojenb pakeTsl
40.Metponowm Ilpubop it feMOHCTpaIK PpeaKTUBHOTO JABUKCHUS
41.TTpubop 115 AEMOHCTpAIHY MaICHUS TEI
42.Habop mutacTuH HeMpaBUIBLHOU (HOPMBI
43.Habop ypoBHEi pa3IniHOTO BUAA
44 TTpubop 115 AeMoHCTpanuu aedopMaiuu Tel
45.1Tpubop 1151 AeMoHcTpauu aedopMaluu cBUra
46.1Tpubop 11t u3ydeHus 3aKOHA COXPAaHEHUS HMITYJIbCa
47.Ha6op ten tun HT
48.Ha6op Ten u3 6pyckoB
49.]lepeBsiHHBIC OPYCKH
50.1Tpubop 1ist 1eMOHCTpAIMH [IEHTPOCTPEMHUTEIBHOTO YCKOPEHUS
51.Habop ten u3 neHoriacta
52.MasTHUK B yacax
53.IIpubop It IEMOHCTPpAIMH KOJIEOATEIHHOTO ABMKCHHS
54.ITpubop st feMoHcTparuu 3aKkoHa [lackans
55.Hacoc
56.Tenexka nHEPIUOHHAS
S7.11pubop it IeMOHCTpAIMKU 3aBUCUMOCTH AaBJICHUS OT IJIOMIAIU
58.Habop caHTUMETPOBBIX JICHT
59.Ha6op rups 100r
60.Hab6op mapos
61. ['upu pa3HOI MacChI
62.Bpamarommuiicst Tuck
63.Habop uunuuapoB paBHOTO 00BbEMa
64.HaGop ten HenpaBuiIbHOU (DOPMBI
65./lunaMoMeTp MIKOJIBHBIHA
66./lunaMmoMeTp IEMOHCTPAIIMOHHBIN KPYTJIBbINA
67.1Ipubop m1g HaXOXKIASHUS [ICHTPA TAKECTH TIJIOCKOM TIJIaCTUHBI
68.Tenexxku JeMOHCTpAIMOHHBIE
69.BonHOBas MaiuHa
70.ITonpeMHBIN CTOIUK
71.11pubop 1 IEMOHCTPALIMK PABHOMEPHOTO JBMKEHUS
72.J1abopaTOpHBII KOMIUIEKT IO MEXaHUKE


http://www.phys.nsu.ru/dkf/

«MouekyasipHas ¢pusuka. TepmoauHaMuka»
36.bapometp
37.'urpometp
38.TepmMoMeTp Ha TEPMOCOIIPOTUBICHUH
39.TenonpueMHUK— 21T
40.TepmomeTp JIEKTPOHHBIN
41.Hacoc nopirHeBo# KUIKOCTHBIN
42.Coobmiaroiye KanuuBsIPHbIE COCY/IbI
43.TTpubop 1151 onpenesIeHus] TEPMUIECKOro KoddPuiimenTa Meau
44 HaGop At AEMOHCTPAIUN CHJI MOJICKYJISIPHOTO TIPUTSKCHHS
45.1Tpubop 1151 AEMOHCTpAIUU SBJICHUSI CMauyBaHUs
46.Tepmornapa 1eMOHCTpAIIIOHHAS
47.Mopenb BOAOCTPYHHOTO Hacoca
48.Tepmormapa
49.Ha6op Ten 1o TerionpoBOHOCTH
50.Mogenb TpyObI OTMHAKOBOTO CEUCHUS
51.Mogaenb TpyO pa3HOTO CEUEHUS
52.Habop kpuCTAIIIMYECKUX U aMOPHBIX TE
53.Habop MeH3ypOK CTEKJISTHHBIX
54.0OrHUBO BO3YIITHOE
55.11pubop st ieMOHCTpaIi OPOYHOBCKOTO JIBUKCHUS
56.1Ipubop st uccnenoBanusi 00beMa TBEPIOTO TeJa MpH
HarpeBaHUU
57.Habop 115t onpenesieHus TEMI0EMKOCTH Tel
58.Habop CTEKISTHHBIX TPYOOK JjIst J1\p
59.Cocynsr coobmaromuecs
60.ITpubop i nemoHcTpanuyu 00TEKaeMOCTH T
61.11apoBas TypOuHa

62.1Tpubop i onpeeneHns TMHEWHOTO PACITUPEHHUs TBEPIbIX Tell

63.Mukpockor

64.I'urpomeTp BOJIOCHOU

65.MaHoMeTp MEeTAIITHYECKUI

66.MaHOMETp JKHIKOCTHBII

67./lBuraTens BHyTPEHHETO CTOPAHUS

68.11pubop aysa npoBepku 3akona ['eit —JIrocaka

69.11pubop a1 TeMOHCTpAIIMH Ta30BbIX 3aKOHOB

70.JIabopaTOpHBII KOMIUIEKT IO MOJIEKYJISIpHON (DU3UKE U
TEPMOIMHAMHKE

«QJEKTPUYECTBO»
38.Habop nmoaynpoBOIHUKOBBIX MPUOOPOB
39.Habop no snextpocratuke Nel
40.Habop ass anexTpoau3a
41.TTpubop 17151 AEMOHCTpAUU CIEKTPOB SJIEKTPUUYECKOTO OIS
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[AC
42.37eKTpOCKO
43.Habop 6atapeex
44 Konycoobpa3Hble KOHTYKTOPBI
45.Habop no anexrpocratuke No2
46.CynTaHuyuku
47.luon
48.Pe3ucTop MpoBOJOYHBINA JEMOHCTPAIIMOHHBIN
49.TIpubop 1151 AEMOHCTpAIMU 3aBUCUMOCTH CONIPOTUBIIEHUS OT £ U
p
50.Marasus conpoTHBICHUN
51.KonneHcarop nepeMeHHON EMKOCTH
52.Habop xoHIEHCATOPOB
53.Mogens mI0CKOro KOHAeHCaTopa
54. 1" pOMKOTOBOpPUTETH
55.Tpuon
56.2neKkTpoHHO-TTyueBas TpyoOKa
S7.I1pubop st IeMOHCTpAIMK 3aBUCUMOCTHU COIIPOTUBIIEHUS OT {
58. MumnammnepmeTp
59.AMmnepmeTtp
60.BonsT™eTp
61. MUmIMBOJILTMETP
62. AMIIepBOIBTMETP
63.OmmeTp
64.ABomeTp
65.Uctounmk nmutanus U3IIIT-1
66.BonpT™MeTp 1abopaTopHBIN
67.Peoctar n1abopaTopHbIii
68.VcTounuk nmuTaHus 1a60paTOPHBIN
69.BartmeTp
70.25eKTpOIIUTHI
71.Jlamnia HaKaJTMBAHUS
/2.MaruHa IOCTOSIHHOTO TOKa
73.JlabopaTOpHBIN KOMIUIEKT O SJIEKTPOCTATUKE
74 KomruiekT 3/000pynoBaHust 711 yUEHUYECKUX CTOJIOB
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MHWHUMAJIBHBIE TPEBOBAHUA
K OCHAINEHUIO KABUHETA ®U3UKHU
JJIA BBIITIOJTHEHUA IABOPATOPHBIX PABOT 110 ®U3UKE

CPEJHASA HIKOJIA

Kitacc

Tembl 1abOpaTOPHBIX PadOT

Heo0xoaumelii MuarMyM (B pacuere 1
KOMILJIEKT Ha 2 4el.)

10
KJ1acce

N3yuenue nBuxeHus Tea 1o
OKPY’KHOCTH MOJI JEUCTBUEM CHII
YIPYTOCTHU U TAKECTH

e llITatuB ¢ MmydToit u nankoii -1
* Jlenta u3mepurenpHas - 1

* JlunamomeTtp 1abopatopHblii -1
* Becol ¢ pazHoBecamu -1

* [Tlapuk Ha HUTH -1

* JIunerika -1

* [Ipo6xka c orBepcTuem -1

N3ydenue 3aKkoHa COXpaHEHUS
MEXaHUYECKON IHEPTHH.

e [IITaTuB ¢ MmydToii u nankou -1
JlunamomeTp nabopaTopHbIif -1
* JIunerika -1

* I'py3 Ha HutH -1

DKCIIepUMEHTAIbHAS ITPOBEPKA
3akoHa ['enn-Jlroccaka.

* CrexsiiHHAs TpyOKa -1
 3amasiHHasA ¢ OJJHOro KoHIa -1

* [[umMHAPUYECKUH COCY C TOpsYEH
BOzIOM -1

e CtakaH ¢ XOJIOIHOHU BOJIOH -1

* Kycouek mnactunmna -1

N3zmepenune 3/1C u BHYTpEHHETO
CONPOTHUBJIEHUSI UCTOYHUKA TOKA.

* AkkyMmynsitop win 6arapeiika(4,5B) -
1
* BonbrmeTp -1

* Amnepmetp -1

* Kirou -1

» CoequHUTENbHBIC TTPOBOAA -1

N3yueHnne nocnenoBaTesbHOTO U
MapAJUIEIIBHOTO COECAMHEHUS
MIPOBOJIHUKOB.

* cTtounuk Toka -1

* J[Ba mpOBOJIOYHBIX pe3ucTopa -1
* Amniepmerp -1

* BoasT™eTp -1

* Peocrar -1

» CoenuHurenbHble poBoAa -1

11
KJIacC

HaGmronenus neiicTBus Mar-
HUTHOTO MOJIA HA TOK.

* [IpoBOIOYHBIN MOTOK -1

e [lITatus -1

e UcTOYHUK NOCTOSHHOTO TOKa -1
* Peocrar -1
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» Kirou -1
* JIlyrooOpa3Hblif MarHuT -1

N3ydenue sBIEHUS DJICKTPO-
MarHuTHOW MHIYKITUU

* Mummmamnepmerp -1

* Ucrounuk nuranus -1
 Karymika c cepaeunukom -1

* JlyrooOpa3Hbiii MarHut -1

* Kitou -1

» CoenMHUTENBHBIE TIpOBOAA -1

* MarnutHas crpenka (komnac) -1
* Peocrar -1

OmnpeneneHrne yCKOPEHUS CBO-
00THOTO TAJACHUS TIPH ITOMOIIH
MasITHHKA.

* Yacel ¢ cekyHHOM cTpeskoit -1
* ameputenbHas jenra -1

* [lTapuk ¢ orBepcTHeM -1

* Huts -1

* [IlTatuB ¢ mydToii 1 KoapIOM -1

N3mepenne nokazarens npe-
JIOMJICHHS CTEKJIA.

* CrexiiiHHAs npusma -1

* DKpaH Co b0 -1
*DneKTpuUecKas JlaMmrouka -1
* Mctounuk nutanus -1

* Jluneiika -1

OmnpeneneHrue ONTHYCCKOM CHJIBI
1 (DOKYCHOT'O pacCTOSTHUS
coOuparoIei JTUH3HI.

* Jluneiika -1

* JIBa MpsIMOYTOJIBHBIX TPEYTOJIbHUKA -
1
» Cobuparoias auH3a -1

« Jlammouka Ha nmoactaBke -1

e Uctounuk ToKa -1

* Brixirouarens -1

» CoeuHuUTENbHBIC MTPOBOAA -1

Ha6nronenue nntepdepeniu u
nupakiiy cBeTa

* JIBe CTEKJISTHHBIC TJIACTUHBI -1
* JIuct donwru ¢ mpopesbio -1

* Jlamna HakanuBanus (1 Ha Bech
KJIacc)

» KanmpoHOBBIH JIOCKYT -1

HN3MmeHenune JUIMHBI CBETOBOM
BOJIHBI

* [Ipubop 111 onipeAesieHnst ITUHBI
CBETOBOU BOJIHBI -1
 ludpakimonnas pemerka -1

* Jlamna nakanuBanus (1 Ha Bech
KJIacc)

HabOmronenne CrutomHoro u
JIMHEUYATOTO CIIEKTPOB.

* [[poeKkIMOHHBIN anmapar, CHEKTPAIb-
HbIE TPYOKH C BOJIOPOJIOM HEOHOM WIIH
reJaveM, BBICOKOBOJIBTHBIA HHAYKTOD,
VICTOYHHK MMUTAHUs, IITATHUB,
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COEIMHUTEIbHBIE POoBOAa (3TU pUbo-

phI 00IIIME Ha BECh KJIACC)

» CTeKJIsIHHAS TJIAaCTHMHA CO CKOIIICHHBI-

MU IrpaHsIMHu -1
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