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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro0 ypoOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHUM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DI'OC COO, a Takxke ¢ yu€ToM deaepanbHOI
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpenoiaBaHus yueOHoro npeamMera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOUMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBlIeHO Ha (HOpPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHHU ux ¢Gu3NKe HA OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METaNpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE IEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METAalIpeIMETHbIC, MMPeMETHbIE (Ha 6a30BOM
YpPOBHE).

[Tporpamma o (pu3mKe BKIIOYAECT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHA Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
peIMETHBIC PE3yAbTaThI MO ro/laM O0yUYeHUSs;
conepkanue yueOHoro npeamera «Pu3ukay mo rogam o0ydeHHs.

du3rKa Kak Hayka o Hanbosiee 00IUX 3aKOHAX MPUPObI, BEICTYIAs B KaueCcTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXarolleM MHpE.
[konpHBIH Kypc (GU3HKM — CHCTEMOOOpA3YIOIIUN [l €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeieNisieT XapaKTep U pa3BUTHE pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMM CBOMCTBaMU U Apyrux. M3yduenne Gpu3nKu BHOCUT OCHOBHOM BKJIa/ B GOPMUPOBAHKE
€CTeCTBEHHO-HAyYHOW KapTHHBI MHUpa oOydarommuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHSATh
Hay4YHBI METO] IO3HAHUSI PU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku a1 ypoBHsI CpeHEro oo1ero o0pa3oBaHus MOJOKEH P UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

[Tporpamma o ¢pu3MKe BKIOYAET:

—IUTaHUPYEMbI€ pe3yIbTaThl OCBOEHUS Kypca PU3NKH Ha YIITyOJIEHHOM YPOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

—cojiepkaHue yueoHoro npeamera « Du3nKay 1mo rojgaM o0y4deHus;

—TeMaTHYeCKOe TUIaHUPOBaHKE MO TOAaM O0yUYEeHHUS;

—TI0YpOYHOE TJIAHUPOBAHUE;

—y4ueOHO-MeToInYecKoe obecreueHne yueOHoro npoiecca.

®dusnka Kak Hayka o Hanbosee oOmuX 3aK0OHaX MPUPOJIBI, BEICTYIAsl B KAYECTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’XKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN MJis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTMl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TIOJTYYEHHsS] HOBBIX
MaTepHajioB C 3a/JaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dhopMHUpOBaHKE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa 00yJaromierocs, B GOpMHUpPOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUH UMU Y4EOHBIX HCCIeI0BaHUM.
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B ocHOBY kypca ¢u3uKH Ha ypOBHE CpeIHEro o0uero oopazoBaHus MOJOXKEH psa UIEH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoea yenocmuocmu. B cOOTBETCTBUY C HEN KypC SIBIISIETCS JIOTHYECKU 3aBEPILIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B COOTBETCTBUH C HE MaTepuall Kypca GU3UKU 00bEMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE IPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. E€ peanuszanus npeanoyiaraeT UCIoab30BaHUE T'YMaHUTAPHOIO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U HKOJIOTHUECKUMU MPOOIIeMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc pusuxu yrinyOoiéHHOTO ypoBHS IpeAroiaraet
3HAaKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUH HM3ydEeHHBIX
Teopuil W 3akoHOB. llpu 3TOM paccmaTpuBalOTCs Ha YpOBHE OOIIMX MPEACTAaBICHUN U
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hness sxos0ru3anMu peanm3yercss IMOCPEACTBOM BBEACHHUS DJIEMEHTOB COJAEpIKaHUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKke 00CyX)AeHus po0IeM palmoHaIBHOTO PUPOIOTIOIH30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

Crep)KHEBBIMH DJIEMEHTaMH Kypca (PU3MKH Ha ypOBHE CpenHero oOImero oOpa3oBaHHA
ABIISIOTCS  (pU3MUeckue Teopuu ((HopMHUpOBaHHME MPEICTABICHUA O CTPYKType HOCTPOCHMS
¢u3nueckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TPHHIHMIIOB B COBPEMEHHBIX
IpPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0] B Kypce (PU3MKHM peamn3yeTcs Mpexae BCero 3a CUeT
OpraHu3aIluK SKCIIEPUMEHTAILHON NIESTENFHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1abopaTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke OOBEAMHEHBI B OOIIUN CIHUCOK
YUYEHHUYECKUX MPAaKTUYEeCKUX paldoT. BrlaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX PadorT,
NPOBOIUMBIX ISl KOHTPOJSI M OIEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHAleHUs KabuHeTa ¢pusuku. [Ipu sTom
o0ecrieuynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIO’KEHHBIX THITOTE3.

Bonbiioe BHUMaHuE yaenseTcsl peleHuIo pacy€THRIX U KaueCTBEHHbIX 3ajad. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJISIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jena Kypca,
TaK W WHTETPUPYS 3HAHUS W3 DPAa3HBIX pasnenoB. s KadecTBEHHBIX 3ajad MPHOPHTETOM
ABIISIOTCSL 33aJaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOILIECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyromue BbIOOpa (u3Wyeckod MoIenu s CHTYallud MPaKTHUKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpeboBanusiMu PI'OC COO k MarepHaibHO-TEXHUYECKOMY
obecrieyeHnI0 yueOHOro mpoliecca 0a30BbIi ypoBEHb Kypca (PU3UKH HA YPOBHE CPEHETO 00IIero
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHEeTa (DM3WKH WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAY4YHOro Lukia. B kabuHere ¢u3uku
JOJKHO OBITH HeoOxoauMoe J1abopaTopHOE OOOpyAOBaHWE JUJIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHHUeCKuX MPaKTUYeCKUX paboT U IEMOHCTPAIIHOHHOE 000PYA0BaHHE.

JleMoHCTpalMOHHOE 000pyznoBaHHe (opMUpPYyETCs B COOTBETCTBUM C IPUHIMIIOM
MHUHMMAaJIbHON JOCTATOYHOCTH M OOECHEUMBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH ISl MCCIEIOBAHUS HM3y4aeMbIX SIBICHMH W IIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
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JlaGopaTtopHoe 000pyAOBaHHE sl YHEHUYECKUX IPAKTUYECKUX paboT (POpMHUPYETCs B BUJE
TEMAaTUYECKHX KOMIUIEKTOB W 00OecneumBaeTcs B pacu€re OJHOr0 KOMIUIEKTa Ha JIByX
oOyuaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOpHOro OOOpYyJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4EHUs GPUUKU B 001LIeM 00pa30BaHHUHU SIBIISIOTCS:

—(popMHpOBaHUE HHTEPECca U CTPEMIIEHUS 00YJaOLINXCS K HAYYHOMY U3YYEHUIO IIPUPO/BI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pa3BUTHE MPEJICTABIEHHMM O HAydyHOM MeToJe IO03HaHMd U  (opMupoBaHue
M CCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

—(GopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMs KaK pe3yibTaTa MU3y4eHHs OCHOB CTPOCHMS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

—(opMHpoBaHUEe YMEHUH OOBACHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUH U
HAy4YHBIX JI0Ka3aTeJIbCTB;

—(opmupoBaHue NpPeACTAaBICHUNH O poJM (PU3MKU Ul Pa3BUTHs JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUl;

—pa3BUTHE MPEICTaBICHMH O BO3MOXHBIX cdepax Oyaymell mnpodeccuoHalIbHOM
NEeSITeTbHOCTH, CBS3aHHBIX C (DM3MKOHM, IMOATOTOBKA K JalbHEHIIEeMy OOYyYeHHIO B 3TOM
HalpaBJICHUU.

JlocTikeHne 3TUX Lielded 00eclednBaeTCsl PElIeHUEM CIEAYIOMMX 3aJad B IIpoLecce
u3ydeHust Kypca GU3MKU Ha ypOBHE CpeHEro o01iero o0pa3oBaHus:

—~IpUOOpEeTEeHNE CUCTEMBl 3HAHUU 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO GU3UKY, SJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI acTPOYU3UKY;

—(GopMHpoBaHUEe YMEHUI IPUMEHSATh TEOPETUUYECKHE 3HAHUS JJ1s1 00BsACHEHUST (PU3UUECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUIN B IOBCETHEBHOM JKU3HU;

—OCBOEHHUE CIIOCOOOB PELICHNs Pa3InYHbIX 33jay C SBHO 3a/1aHHON (PU3NYECKOI MOIETbIO,
3aja4, MOAPa3yMEBAIOIUX CAMOCTOATENBHOE CO3JaHHE (U3NYECKOH MOJAENH, aJeKBaTHOM
YCIIOBUSIM 3aJja4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

—~TIOHMMaHue (QU3NYECKMX OCHOB W TNPUHIUIOB JCHCTBHUS TEXHUUYECKHUX YCTPOWCTB M
TE€XHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

—OBJIaZICHHE METOJaMM CaMOCTOSITENIbHOTO IJIaHUPOBAaHUS W IPOBENEHUS (PU3NUECKUX
HKCIIEPUMEHTOB, aHaJlW3a W HHTepHpeTanud HWHQPOPMALUHU, ONpeAeTeHUs JOCTOBEPHOCTU
MOJIy4EHHOTI'0 Pe3ysbTara;

—CO3/IaHN€ YCIIOBUH JUIsl Pa3BUTUS YMEHHMM IPOEKTHO-HCCIEA0BATENbCKOM, TBOPYECKON
JeSITEIbHOCTH;

—pa3BuTHE UHTEpeca K chepaM npodecCHOHATBLHOM 1eATeIbHOCTH, CBA3aHHOM ¢ (PU3UKOM.

MECTO YYEBHOI'O ITPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

OO11ee YUCIIo0 YacoB, PEKOMEHI0BAaHHBIX JUI U3y4yeHus (pusuku (6a30BbIil ypoBeHb) — 136
YacoB:

OuHo-3a04Has:

-B 10 xmacce — 68 gacoB (ayauTopHas paborta - 51 yaca, camocrositensHas pabora — 17
yaca), U3 HUX YPOKOB, OTBEJICHHBIX HAa KOHTPOJIbHBIE PabOTHI (TECTUPOBAHUE), - HEe Oosiee 4 4acoB;

-B 11 xmacce — 68 gacoB (ayautopHas paborta - 51 yaca, camocrositensHas pabora — 17
qaca), i3 HUX YPOKOB, OTBEJICHHBIX Ha KOHTPOJIbHBIE pabOTHI (TECTUpPOBaHME), - HE Oomee 4 Jaca.

—3aoyHas:

—-B 10 kiacce — 68 wacoB (ayauTopHas padora - 34 yaca, camocTosTenbHast pabora — 34
yaca), U3 HUX YPOKOB, OTBEJCHHBIX Ha KOHTPOJIbHBIE PabOTHI (TECTUPOBAHUE), - HE OoJiee 4 4acoB;

-B 11 xmacce — 68 dacoB (ayautopHas paborta - 34 yaca, camocTosiTelbHass padora — 34
qaca), U3 HUX YPOKOB, OTBEICHHBIX HAa KOHTPOJIbHBIE pa0bOTHI (TeCTUpOBaHKE), - He Oosee 4 Jaca.
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BeiOop mnpoBeneHust 1a00OpaTOpHbIX pabOT U ONBITOB OCYHIECTBIEH C  Y4ETOM
MHAMBUYaJIbHBIX OCOOEHHOCTEN 00yJarommxcs.

COILEP KAHHUE YYEBHOI'O NIPEJIMETA
10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI0 MIO3HAHUS

®usnka — Hayka o npupozae. Hayunble Meroasl mo3HaHUs OKpyXkarouero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Quanueckux siBleHU u npoueccoB. Hayuneie runoressl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOIECH.

Jlemoncmpayuu

AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBHkeHHE. (OTHOCUTENBHOCTh MEXaHW4YecKoro aABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpeHsisi CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE nBMKeHue. ['paduku 3aBHUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe aBmwxkeHue. J[BH)KEHME MaTEpUATbHOM TOUYKM MO OKPYKHOCTU C
MTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEIHAsA cKopocTh. [lepruo n yactora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

TexHuuecKkre yCTpOUCTBA U MTPAKTUYECKOE TPUMEHEHHUE: CIIUAOMETP, TBH)KEHUE CHAPSJIOB,
LEMHbIE U peMEHHBIE TIEPEeIAYn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MWILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue MBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTy Mpu IBUKEHUH 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECTICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHUS MKy ITYTSMH, MPOMIEHHBIMU TEJIOM 3a MOCIEA0BaTEbHbIE
paBHBIE TIPOMEXYTKH BPEMEHU TPH PaBHOYCKOPEHHOM JBHKEHHUH C HAYaJIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocurensHocTH [Nanunes. [lepBriil 3akoH HeroTona. MHEpIMaibHbIE CUCTEMBI
OTCYETA.

Macca tena. Cwia. IlpuHnun cynepno3unmu cwil. Bropoit 3akon Herlotona s
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
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Tpenue. Buapl TpeHus (mokosi, ckoJibxkeHus, kauenus ). Cuna tperus. Cyxoe tpenue. Cuiia
TPEHUSI CKOJIbKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna COnpoTUBICHUS TIPU
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHO€E 1 BpalllaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHIIBI OTHOCUTENBHO OcH BpauieHus. [lneuo cunbl. Y cnoBusa paBHOBecHs TBEPIOTO
Tena.

TexHHueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHUWE: IOJUIMIIHUKY, [BUKCHHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEll.

Bropoii 3akon HeroTona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue aBuxkeHUs OpycKa 10 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KMHE U PE3NHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpaHEHUA 6 MEXAHUKE

Hmnynbe MatepuaabHOM TOYKHU (Tesa), CUCTEMbl MaTe€pUaIbHbBIX TOUEK. VIMITyJIbC CUITBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus MarepuainbHOM TOukH. Teopema 00 M3MEHEHHMM KHHETHYECKON
JHEPIUH.

[TorenunanbHas 3Heprus. [loTeHManbHas sHeprus ynpyro Ae(popMUPOBaHHON NPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENMOTEHUUaNbHbIE CHIbl. CBA3b pabOThl HEMOTEHIHUAIBHBIX CHJI C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEp, NMPY>KUHHBIN
MIACTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHIIMAIbHON YHEPTUH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHre aOCOJIIOTHO HEYNPYroro yjaapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHMEM MEXaHWYEeCKOW HHEepruu Teia Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paspnen 3. Moaekyasipaast pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KHHETUUECKOW TEOPUH U MX ONBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUL] BEILIECTBA.
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Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TeNl U 00BSICHEHUE CBOICTB BELIECTBA Ha OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Mopnens uzneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKOW TEOpUHU
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeaHell KHHETHUYECKOH SHepruu
TEIUIOBOTO JABMKEHUS yacTull ra3a. [llkama remneparyp KenbBruHa. I'a30BbIe 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM raze ¢ MNOCTOSHHBIM
KOJINYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIONINE HCKPETHOE CTPOEHHE BEHIeCTBA, (oTorpaduu MoyeKyl
OpPraHUYECKUX COETUHEHUI.

OmnbiTe! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOIEKYIISIPHOTO B3aUMOCICTBHUSA.

Monens, WUTIOCTpUPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COocy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€AJIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Onpenenenne Macchbl BO3AyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MepeHUH 00bEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpEeHHsIE SHEpPrusi TEPMOJMHAMHUYECKOW CHCTEMBI U
crocoOb! e€ n3MeHeHus. KonmnyecTBo TemioTsl U pabota. BHyTpeHHssI sHeprus 0lHOATOMHOTO
UJCAIBHOTrO raza. Buasl Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y I€IbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IpU TEIUIONEpe1aye.

[TonsiTue 06 annadbarHoM mporecce. IlepBblii 3aKoH TepMoanHaAMUKH. [IpuMeHeHue nepBoro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. ['paduyeckas nHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMoCTh MpoLeccCoB B MPUPOJIE.

TemoBeie MamuHbL. [IpuHIMIBI AelicTBUS TEMIOBBIX MaluH. [IpeobpazoBaHus sHEprun B
TeruI0BbIX MammuHax. KoadduimeHT nonesnoro aeictBus remnopoi MamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKHY.

TexHnueckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MPH COBEpPUICHHH DPAOOTHI: BBUIET MPOOKU U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BUICOIEMOHCTpAIIHS ).

M3MeHeHne BHYTpEHHEH sHEpruM (TeMIlepaTypsl) Teja MpH TeIuionepeiaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsi BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoovt

[TapooOpazoBanue u konaeHcamus. Vicnapenue u kunenue. AGCONIOTHAs M OTHOCUTEbHAS
BJIQXKHOCTh BO31yxa. HacelmeHHbI map. YnenpHas TerioTa mapooOpa3oBaHHs. 3aBUCHMOCTH
TEMIIepaTypbl KAIIEHHS OT JaBJICHUS.
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TBépnoe Teno. Kpucraminueckue u amopgHbie Tena. AHU30TPONHS CBONCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u kpucramumzanus. Y aelbHas
TeruioTa miasineHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHudyeckue yYCTpOWCTBA M IPAKTHYECKOE NPUMEHEHUE: TUTPOMETP M ICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHN MOJIYUSHHSI COBPEMEHHBIX MaTepUaIoB, B TOM YKCIIe HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX I1APOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Halmonenue narpeBaHus U IUIaBJICHUS KPUCTANIMUECKOTO BEILIECTBA.

JleMoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepeHrie OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexmpocmamuxa

DneKkTpu3anusi Tel. OJEeKTpuueckuil 3apsia. JIBa Buma 2IIEKTPUYECKUX — 3apsiIoB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOJTYIPOBOJAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHbll 3neKkTpuUYecKuil  3apsi.
Onektpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HanPsHKEHHOCTHU AJIEKTPUUECKOTO TOJIS.

Pabora cun anexrpoctaruueckoro nous. [Toreniman. PasHocts notennuanos. [IpoBoanuku
U JUDJIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. JludnekTpudeckasi IpOHUIIAEMOCTb.

OnekTpoéMKkocTb. KonaeHcaTop. DNEeKTPOEMKOCTh IIOCKOTO KOHAEHCATopa. DHEprus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckne ycTpOCTBa M MPAKTUYECKOE IMPUMEHEHHUE: SJIEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUUECKAs 3allUTa, 3a3€MJICHUE JJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMHUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCcTBO U IPUHLUIL IEUCTBUS JJIEKTPOMETpA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOoCcTaTUYECKas 3allIHTa.

JIMPNEeKTpUKU B SJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IO MIACTUH, PACCTOSIHUS
MEXIy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3mepenune 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna toka. [TocTossHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DIIeKTpUUIECKOe COTIPOTHBIICHHUE. VYnensHOE COTIPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaiesibHOE, CMENIAHHOE COEUHEHNE TPOBOIHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DIIEKTPOABMIKYIIASl CUJIa U BHYTPEHHEE CONMPOTHUBICHUE UCTOYHUKA TOKA. 3akoH Oma 1ist
MIOJTHOM (3aMKHYTOH) 3yieKTpruecKkoii 1enu. KopoTkoe 3aMbIKaHHe.
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DNEeKTPOHHAs IPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIICHUSI METAJLIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOcTBEHHass M NpPUMECHass IPOBOJUMOCTb IOJIYIPOBOIHHUKOB.
CgoiicTBa p—Nn-niepexoaa. [TomynpoBoHUKOBBIE PUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. OJIEKTPOJUTHYECKAS
JUCCOLUAIUS. DIEKTPOIIN3.

DneKTpuuecKkuil ToK B razax. CaMoCTOATEIbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
[1na3zma.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
UCTOYHUKM TOKa, D3JEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN THOI, TajbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelaHHOE COeIUHEHUE POBOTHUKOB.

[Ipsimoe m3MepeHHe AIIEeKTPOABIKYIIEH cuiibl. KOpoTKoe 3amblKaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COIPOTUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

M3mepeHue 31eKTpOABIKYIIEH CHIIbl ICTOYHHMKA TOKA U €70 BHYTPEHHETO CONTPOTUBIICHUS.

Hab6monenue anexTpomnusa.

Me:xnpeamernbie CBA3H

U3yuenue kypca ¢usuku 0Oa3zoBoro ypoBHS B 10 Kkjacce OCYIIECTBISETCS C Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mescnpeomemnuvie nousmus, CBSI3aHHbIE C HW3YYEHHEM METOAOB HAyYHOIO IO3HAHUS:
ABJICHUE, Hay4yHbId (akT, rumores3a, (pu3mueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxka: perieHrie CUCTEMbl ypaBHEHUH, TMHeNHHas GyHKIMS, napadona, runepooia,
uX rpaduku U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTaHT'€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl U HMX MPOEKIUU Ha OCHU KOOpPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannueckoe ABUKEHHE B JKUBOM npupoze, nuddysusi, ocMoc, TerooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUYECKHE SBJICHUS B
JKUBOM TIPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPHABIX TeJ, JKUIKOCTEM W Ta30B, 3JIEKTPUUECKUE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe JABHKEHUN C UCIOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOAOMET W JpYIHWE), JBHUTaTelb BHYTPEHHEro CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH TOJIyYE€HUsI COBPEMEHHBIX MAaTepHalloB, B TOM YHUCIIE
HAHOMATEepHaJloB, M  HAHOTEXHOJOTUH,  DBJEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHHE
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3JIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH MPUHTEP, DJICKTPOHArpeBaTeIbHBIC IPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMOJEHCTBUE MOCTOSHHBIX MarHMTOB. MAarHutHoOe MoOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CynIeprio3ulMi MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuu. Kaptuna amHui MarHiTHOM MHYKIIUU TTOJIS IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJje NpOBOJHHMKA ¢ TOKOM. KapThHa JWHMI MHAYKIMA MarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HalpaBJICHHE.

Cuna JlopeHua, e€ Monaynb M HampaBlieHHE. JIBMKEHME 3apsyKeHHOM YacTHIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SIBneHue BNeKTpOMarHUTHOM HWHAYKUMU. [lOTOK BeKTOpa MAarHUTHOM HWHAYKIIUH.
DIEeKTPOABUKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHaykuuu dapazes.

BuxpeBoe snekTpuueckoe moJie. DJIEKTPOABMKYIIAs Cuila MHAYKIUMU B TNPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJICKTPOIBUKYINAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOT'O TOJIsl KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoilCTBA W NPAKTUYECKOE NPUMEHEHUE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YaCTUII, UHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozpeiicTBue AByX MPOBOJAHUKOB C TOKOM.

Cwta Amriepa.

[erictBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD DJIEKTPOJBMIKYIIECH CHUIIBI MHIYKIIUA OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
MOTOKa.

SIBiieHNE CAaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomacHumuvle Koaeoanus

Konebarenbnas cucrema. CBoOOAHBIE MeXaHMUYecKue Kolebanus. [apMoHUYeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTrueckuil MasITHUK. Y paBHEHHE TapMOHIYECKHUX Konebanuid. [IpeBpariieHre a3Heprun npu
TapMOHHMYECKUX KOJICOaHUSX.

Konebartenbupiit koHTYyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHUS B UAE€aTHLHOM
KOJIeOaTeIbHOM KOHType. AHaJOThg MEXIy MEXaHWYEeCKMMH ¢ JJICKTPOMArHUTHBIMU
koneOanusmu. @opmyna TomcoHa. 3akOH COXpaHEHHUS PHEPTUU B HACATHHOM KOJeOaTeTbHOM
KOHTYpE.
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[IpencraBienue o 3aryxaromux KojeOaHUsAX. BbIHYXAeHHbIE MeXaHMYeCKHe KoyeOaHusl.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CHHYCOMJANBHBIA MMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. I[IpousBoncTBo, mepepaya U MOTPeOJIEHUE AIIEKTPUUYECKONW SHEPrUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KymnbTypa wucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEJHEBHOM KU3HU.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeIbHON cucTeMbl (IPYKUHHBIN MM MaTeMaTH4eCKHii
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmroenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa U HANPSODKEHUST OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mociieqoBaTENbHOM COEIMHEHHHM PE3UCTOpA, KAaTYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPHOJIa MaIIbIX KOJeOaHU Ipy3a HA HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne IEpEMEHHON0 TOKA B ILENM W3 IOCIEN0BAaTEIBHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHuueckre BOJIHBI, YCIIOBUS pacnipocTpaneHusd. [lepuon. CKopocTh pacnpocTpaHEHHs
U JuMHa BojHbl. [lomepeuHble M MpOAOIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCIIOBUS M3IY4YEHMs SJEKTPOMAarHUTHBIX BOJIH. B3aumHuas
opueHTalus BeKTopoB E, B, V B anexkTpomarHuTHOi BonHe. CBONWCTBA 3I€KTPOMAarHUTHBIX BOJIH:
OTpa)keHHMEe, TNpeJoMJIeHHe, noispuzauus, audpakuus, wuHTeppepeHuus. CKopocTh
JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIprMeHeHHe 3JIeKTPOMArHUTHBIX BOJH B TEXHHUKE M
ObITY.

[TpuHIIMIIBI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuuyeckue yCTpoilCTBa M MPaKTUYECKOE MPUMEHEHHE: MY3bIKaJlbHble MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE UM MEAMIMHE, panap, paauoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmtoienue oTpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnu 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAHC.

Habnronenue cBsI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOH
Kose0aHui.
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HccnenoBanue  CBOWCTB — JJEKTPOMArHUTHBIX — BOJIH:  OTPaKE€HUE, MPEJIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacpocTpaHEHUE CBETa B OJTHOPOJHOM cpejie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHWe M300pakeHW B TUIOCKOM
3epKaie.

[Ipemomnenne cBeTa. 3aKOHBI TNPEIOMIICHUS CBeTa. AOCONIOTHBIM  IOKa3aTeib
npesnomienus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIl yron MNOJHOTO BHYTPEHHETO
OTpPaXKEHUS.

Hucniepcus cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBer.

CoOupatonue u pacceuBaronue IUH3bL. ToHkas nuH3a. DOKYyCHOE pacCcTOsHUE W
ONTHUYECKask CHJia TOHKON JUH3bL. [locTpoeHrne n300paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas onrtuka. WaTepdepenmms cBera. KorepeHTHbIE WCTOYHHUKH. Y CIIOBUS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBHe HaONIOJEHUS TIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHudyeckne YCTpOWCTBAa W MPAKTHUYECKOE MPUMEHEHWE: OYKH, Jiyna, (oroammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU.

Llemoncmpayuu

[IpssMmonuHEItHOE pacmpocTpaHeHUe, OTpPaKEHUE M TMpejomiieHHe cBera. OnTuyeckue
pUOOPBHI.

ITonHOE BHyTpeHHEE OTpaxkeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmronenue natepdepeHnnn cera.

Habmonenue nudpakiuu cera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue cekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne mokazaresst mpeIoMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cIelIHAJIBLHONH TEOPUH OTHOCHTEIBHOCTH

['paHubl MPUMEHUMOCTH KJIACCMYECKOW MeXaHUKHU. [locTymarel cnenuanbHOW Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DWHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILIEHUE JUTHHBI.

OHeprus ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIB. DHEPIHs TOKOSI.
Pazgen 7. KBantoBas ¢pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBA3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPTUs U UMIIYIIbC
dboToHa.
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OtkpeiTue u wuccienoBanue Goroddgdekra. Ombitel  A. I'. CromeroBa. 3aKoHBI
doroaddekra. YpaBuenue Ditnmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBHUE CBETA.
TexHuueckue ycTpoHCTBa W NPAKTHUECKOE MpUMEHEHHUe: (OTORIEMEHT, (POTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
DoTo3deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactunl. [lmanerapuas
mogens atoMa. Iloctymarer bopa. Usnydenne u mornomeHnue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOT'O YPOBHS SHEPruu Ha pyroil. Buasl cnektpoB. CekTp ypoBHEH 3HEPIUU aTOMa BOIOPO/IA.
BousinoBeie cBolicTBa yactull. Bosnbl ne bpoisnsa. KopnyckyiisipHO-BOJIHOBOM Tyaiu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA  aHaIu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopguenb onbiTa Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHedvaTbIX CleKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol
HabGmronenue muHeRvyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHTHI, I0Ka3bIBAIOIIUE CI0XKHOCTh CTPOCHHUS sApa. OTKPhITHE PaTUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnto cocraBa paJanoakTUBHOIo n3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.
OTxkpbITHE IPOTOHA U HeTpoHa. HyknonHnas monens siapa I'eitzendepra—lBanenko. 3apsa
anpa. MaccoBoe uucino sijgpa. M3oTomnst.
Anbda-pacnaa. DIeKTpOHHBIH M MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaaAMOaKTUBHOIO pacmaja.
OHeprus cBS3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknnu. [lenenue u CUHTE3 SAED.
SAnepubiii peaktop. Tepmosinepubiii cunrte3. IIpobirembl M TEpCHEKTHBHI  SAECPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTo/p1 HaOJIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUI.
OyHnaMeHTaIbHbIE B3auMoecTBus. EquHcTBO (hr3nyeckoit KapTHHBI MUpa.
TexHuuyeckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLUX YACTHII.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).
Pa3zgea 8. JiieMeHTHI ACTPOHOMUM U ACTPOPUZUKH
Otansl pa3BUTHS acTpoHOMHUH. [IpuKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMHUH.
Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKue 3BE3/bI, IIAHETHI, HX BUAUMOE ABHKCHUE.
Conneunas cucrema.



YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEXJEHUE «HACTHAS HIKOJIA LIOAVB»
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

Counnne. ConHeyHass akTUBHOCTb. Mcrounuk sHepruu CosiHa W 3BE3M. 3BE3IBI, MX
OCHOBHBIE XapaKTEpUCTHKU. J[narpamMmma «CreKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bl INIABHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOItoLMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mineunsiii [TyTe — Hama [NanakTuka. [Tonoxxenue u nmxenne Connia B ["anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa06na. Pazberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macimrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHMA
JUTSL OTIPEICIICHUS TTOJIOKEHHST HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o01marmniee noBTOpeHne

Ponp ¢u3umkn W acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTHYECCKOW, COIUATBHOW U
3TUYECKOH chepax AeaTeTbHOCTH YeIOBeKa, POJib K MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poOib (U3MYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
buznyeckoil kKapTUHE MUpPa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM PsAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

W3yuenue kypca ¢usuku 0Oa3zoBoro ypoBHS B 11 Kkjacce OCyIIECTBISETCS C Y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnusie nouamus, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAY4YHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (hakT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMBbl YpaBHEHUW, TPUTOHOMETpUYECKHE (QYHKIIMH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE IIIOIaIU IIIOCKUX GUryp U 00bEMa Tel.

buonozcus: snekrpudeckue sABIEHUS B )KUBOM NMPUPOJE, KoeOaTeIbHbIE TBUKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpPUCTaJUIMUecKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaJIH3.

l'eocpaghus: MmarHUTHBIE TOJOCAa 3€MJIM, 3aJ€KU MarHUTHBIX pyHd, GoTOochEMKa 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: MTAHAN QJICKTpoNnEpeaay, recHEpaTop NCPEMEHHOI'0 TOKA, 3JICKTPOABUTATEIIb, UHAYKIITMOHHAA
neyb, pazaap, pa,I[I/IOHpI/IéMHI/IK, TCJICBHU30pP, QAHTCHHA, TeJ'Ie(l)OH, CBLI-HC‘IB, HpOCKI.II/IOHHBII\/'I arrmapar,
BOJIOKOHHAs OIITHKa, COJTHCYHAasA 6aTape;1.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro npeamera «Dusnka» oTpakaroT FrOTOBHOCTh
U CrocoOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH Mo3MIMEH
JUYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHEHTAlMi, IO3UTHUBHBIX BHYTPEHHUX YOEXKIEHHH,
COOTBETCTBYIOIIMX  TPAJAULMOHHBIM IICHHOCTSAM POCCHHCKOro  OOIIecTBa, pacIIMpeHHE
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JKU3HEHHOTO ONbITAa U OMbITa JEATEIHOCTH B MPOIECCE Peau3allid OCHOBHBIX HAINpaBiICHUN
BOCIIUTATEILHOMN JIEATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMS:

—c(OpMUPOBAHHOCTh  TPAXKAAHCKOW MO3MIMU OOydYaloUmlerocs Kak akTHBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 OOIIECTBa;

—~TPUHATHE TPAJAUIUOHHBIX OOIIEYETOBEUYECKUX TYMAaHUCTHYECKHX M JEMOKPAaTHYECKUX
[IEHHOCTEMH;

~TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEpECaX TPaKAAHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3alliy;

—~yYMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH HHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIUSAMU U Ha3HAUCHUEM,

~TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOM JECATEIBLHOCTH;

2) IATPHOTHYECKOTO BOCTTUTAHUS:

—c(OopMHUPOBAHHOCTH POCCUHCKON TPAKTAHCKON UIEHTHYHOCTH, TAaTPUOTU3MA,

—IIEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHHUSM POCCHUHUCKHX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

—c(opMHUPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUIECKOTO MTOBEICHHUS,

—CMOCOOHOCTh OIICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

—0CO3HaHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYUBOTO OyayIIEero;

4) 3cTeTHYeCKOro BOCIIMTAHMS

—3CTETUYECKOE OTHOUICHHE K MUY, BKJIIOUasl 3CTETHKY HAYyYHOTO TBOPUYECTBA, IPUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

—HMHTEpPEC K pa3IuyHbIM cdepaM NpoPecCHOHATHHON JAEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOI M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOpP Oyayieit mpodeccun
U pealln30BbIBATh COOCTBEHHBIC )KU3HEHHBIE TIIAHBI,

—TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHUIO M caMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

—c(OopMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYPHI, OCO3HAHHE TII00AJBHOTO XapakTepa
HKOJIOTHUECKUX MPOo0JIeM; TUIaHUPOBAaHHUE U OCYILECTBIICHHE JIEHCTBUI B OKpYKaIOLIEeH cpene Ha
OCHOBE 3HAHUS IIeJICH YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA;

—pacilupeHue OIbITa JEATEIbHOCTH 53KOJOIMYECKOM HamlpaBI€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

—Cc(OpMHUPOBAHHOCT, MMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKONW HAyKH; OCO3HAHME ILIEHHOCTH HAY4YHOM JEsITeIbHOCTH, TOTOBHOCTH B
nporecce U3ydeHus (PU3MKHU OCYIIECTBISATh MPOEKTHYIO M HCCIIEA0BATENBCKYIO JEATENbHOCTh
WHJUBHIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
ba3oBbIe JornuecKkie AeCTBHS:
—CaMOCTOSTENFHO (HOPMYIHPOBATh M aAKTyaJIM3MPOBATHh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
—ONPEeNENATh UEIH AEITeIbHOCTH, 33]1aBaTh MapaMEeTPbl U KPUTEPUU UX JIOCTHIKEHUS;
—BBISIBJISATh 3aKOHOMEPHOCTH U TPOTUBOPEYHS B paCCMATPUBAEMBIX (PU3UICCKUX SIBICHHSIX;
—pa3pabaThIBaTh IJIaH PEIICHUSI MPOOJIEMBI C YIETOM aHAIM3a UMEIOITUXCS MaTePUATTbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;
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—BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCIIECICTBUN ACSITEILHOCTH;

—KOOPJIMHUPOBATh M BBHINOJHATH PAOOTy B YCJIOBHSAX pPEAIbHOr0, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

—pa3BHBaTh KPEATUBHOE MBIILICHUE MTPU PEIICHUN KU3HECHHBIX TIPOOIIEM.
bazoBble BccaeI0BaTEALCKHIC ACHCTBHUS:

—BJAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHATHSIMH M METOJAMH (U3HYECKOU
HayKH;

—BJIAJCTh HAaBBIKAMH y4e€OHO-HCCIIEIOBATEILCKOW M TIPOSKTHOM NEATEILHOCTH B 00JacCTH
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METO/IOB PEIICHHS 33a9
(U3UYECKOTO COJIep KaHusl, TPUMEHEHUIO Pa3IMYHBIX METOJOB MO3HAHUS;

—BJIAJIETh BUJAMU JACATCIBHOCTU TO TIOJYYCHHIO HOBOTO 3HAHHS, €ro HWHTEPIpPETaIuH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX TPOCKTOB B 00JIACTH (PU3HKH;

—BBISIBJIATh TNPUYMHHO-CIICACTBCHHBIC CBS3M M aKTyaJlM3UpOBaTh 3a/ady, BbIIBHUIaTh
TUTIOTE3Y €€ PelIeHUs, HAXOIUTh apTyMEHTBI IS JOKa3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napameTpbl U KpUTEPUH PEIICHNUS,

—aHAM3UPOBATh TIONYYCHHBIC B XOJAC pENICHHUS 3a7add PE3yJbTaThl, KPUTHICCKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

—CTaBUTh ¥ (POPMYIIMPOBATH COOCTBCHHBIE 33]Ia4H B 00pa30BaTEIIbHOM ACITEILHOCTH, B TOM
qrclie MPU U3YYeHUU (DU3HKY;

—1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIN OIIBIT;

—yMETh IEPEHOCHUTDH 3HAHUS 1O (U3KKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

—yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

—BBIJIBUTaTh HOBBIE UJIEH, IPEATIaraTh OPUTHHABHBIE MTOAXO0/IbI U PEIICHUS;

—CTaBUThH MPOOJIEMBI U 331a49H, TOMYCKAOIINE ATbTCPHATHBHBIC PEIICHHUS.

Pab6oTa ¢ naHbOpMaIHeii:

—BJIQJICTh HABBIKAMH TMOJIYICHUS WHPOPMAITUU (PU3NIECKOTO COJIEPIKAHUS U3 UCTOYHHKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TMOWCK, aHaIMW3, CHUCTEeMATHU3alHI0 U
WHTEPIPETANNIO HHPOPMAIIHK Pa3IMIHBIX BUIOB U (hOPM IIPEICTABICHHSI,

—OILIEHUBAThH JOCTOBEPHOCTh HH(OPMAIINY;

—HCTOJB30BaTh CpeJCTBA WH(POPMAITMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PeCypCcOCOepeKEeHHsI, TTPABOBBIX U
ATHUYECKUX HOPM, HOpM WH(OPMAaIIMOHHON 0€30MacHOCTH;

—COo371aBaTh TEKCThl (DU3UYECKOTO COJEPKAHHWS B PAa3IUYHBIX (opmaTax ¢ y4ETOM
Ha3Ha4YeHHs THPOPMAITUH U 1[eJIeBON ayAUTOPUHU, BRIOHpAst ONTUMAIBHYIO (hOpMy MpencTaBIeHUS
Y BU3YaJIH3AIIHH.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

— OCYIIECTBJIATH OOIICHNE Ha YPOKax (PU3HKHU M BO BHEYPOUHOU JIEATEIIBHOCTH;

—Ppacro3HaBaTh IPEANOCHUIKH KOH(PIUKTHBIX CUTYAllUi U CMATYaTh KOH(DIUKTHI,

—pa3BEPHYTO U JIOTUYHO H3JIaratb CBOIO TOYKY 3PEHHUS C HCIOIH30BAHUEM SI3BIKOBBIX
CPEJCTB;

—TIOHMMATh ¥ MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIAUBUIYAILHON paOOTHI;

—BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX ACHCTBHI C yu4€TOM OOIIMX HMHTEPECOB, U
BO3MOKHOCTEH KaXKIOT0 YjeHAa KOJIJICKTHBA;

—TPUHAMATh TENH COBMECTHOW JEeSATeNbHOCTH, OPTaHH30BBIBATH U KOOPJIUHHPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIISITh IUIaH IEUCTBUIA, paCIPEAESISATh POJIA ¢ Y4ETOM MHEHUH
YYaCTHHKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

—OILICHMBATh KAUYECTBO CBOETO BKJIAJAa ¥ KAXJIOT0 YYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;
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—IpeajaraTb HOBBIE IPOEKTHI, OLICHUBATh UAECH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

—OCYHIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHbIX CUTYaLHsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS
CamMoopranusanus:

—CaMOCTOSITEIIbHO OCYIIECTBISITh MO3HABATEIbHYIO ACSITENLHOCTh B 00JIACTH (DU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

—CaMOCTOATENIbHO COCTABJIAThH IJIaH PELICHUs pPAacYETHBIX M KAUYECTBEHHBIX 3aJ]1ay, IUIAH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

—1aBaTh OIICHKY HOBBIM CUTYalIUSsIM;

—pacuIMpATh paMKH y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

—JIeNiaTh OCO3HAHHBIM BHIOODP, apryMEeHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pELICHHE;

— OIICHUBATh MIPUOOPETEHHBIN OIBIT;

—crnoco0cTBOBaTh  (DOPMHUPOBAHUIO U MPOSIBICHUIO DJPYIUIUU B oOiactu  (HuU3MKw,
MIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHATbHBIN UHTEJIEKT:

—J1aBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JCSITECIBHOCTH, OICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

—BJIAJCTh HAaBbIKAMHU [MO3HABATEIHLHOU pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBbIX JIEHCTBUIMA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUMN;

—UCIOJIb30BaTh MPUEMBI pedIIEKCHH JIJIsl OIICHKU CUTYaI[uH, BEIOOpa BEPHOTO PEIICHUS;

—~yMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

—~TIPUHUMATh MOTUBBI M ApTYMEHTHI APYTHX MPU aHAIHN3E PE3YJIbTATOB JEATEIbHOCTH;

—TpUHUMATH ce0s, TOHUMas CBOM HEJIOCTATKH U JOCTOMHCTBA,

—~TIPUHUMATh MOTHUBBI M ApTYMEHTHI APYTHX MPU aHAIHN3E PE3YJIbTATOB JEATEILHOCTH;

—TpU3HaBaTh CBOE MpaBO M TPaBO JAPYruxX Ha omubOku. B mporecce mocTHkeHUS
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHUS MPOTPaMMbl MO (PU3MKE NJisi YPOBHSA CPEAHETO OOIIETO
oOpa3oBaHusi y  OOYYarOIIMXCS  COBEPIICHCTBYETCS  OMOIMOHANBHBIA  WHTEIIEKT,
npernoararouii ¢oOpMUPOBAHHOCTh: CAMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh
CBOE IMOIMOHAIILHOE COCTOSIHHE, BUIETh HAMIPABICHUS PA3BUTHUS COOCTBEHHON dMOIIMOHAIBHON
cdepsl, ObITh YBEPEHHBIM B ce0e;

~CaMOpETyJINPOBAHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBAThCA K SMOIMOHAIBHBIM
WU3MEHEHUSM U TPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

—BHYTPEHHEH MOTHBAIIUH, BKJIIOYAIONIECH CTPEMJICHHE K JOCTHIKEHUIO e U YCIeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATH, UCXO/Isl U3 CBOMX BO3MOKHOCTEH;

—3MIIATUH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHME IPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKHNBAHUIO;

— COIIMATHPHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOHMIUKTHL

MHNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh HA MPHUMEpPaxX Pojb U MECTO (M3HKH B (POPMHPOBAHUH COBPEMEHHOMN
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJIOTHMW, B MPAKTUYECKOU
eI TEILHOCTH JIIOACH;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS U3YICHHBIX QU3NYECKUX MOJIENICH: MaTepruaibHast TOUKA,
MHepLHaabHas cucTeMa oTc4y€Ta, abCONMIOTHO TBEPAOE TEJO, UACATBHBIN ra3, MOJEIN CTPOCHUS
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ra3oB, XUAKOCTEW U TBEPABIX TeJl, TOUCUHBIN AJIEKTPUUECKHI 3aps]] IPH pelIeHuU (PU3NIECKIX
3a1a4;

pacro3HaBaTh (pU3MUecKHe sBJICHUS (IPOLECCh) U OOBSCHITH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KMHETUYCCKOW TEOpPUU CTPOSHHUS BEIIECTBA M DIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJMHEWHOE [BH)KEHHE, CBOOOJHOE TaJeHHE Tell,
JBUKCHHE 110 OKPYXKHOCTH, HHEPITUS, B3auMoieicTBUE Tel, muddy3us, OpoOyHOBCKOE ABUKCHHE,
CTPOCHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHHEe 00bEMa Tell IPU HarpeBaHUU (OXJIAKIACHUHN),
TEIUIOBOE pPaBHOBECHE, HCHApeHWE, KOHJCHCAIWsS, IUIABIICHUE, KPHUCTAJUIM3AIMs, KUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIICHHUE JaBJICHUS ra3a Py €ro HarpeBaHuU B 3aKPHITOM COCY/I€, CBS3b
MEXJy MapamMeTpaMu COCTOSIHHS Ta3a B H30MpOIeccax, IEKTPHU3alus TeJ, B3auMOJCHCTBHE
3apsIoB;

OMKCHIBATh MEXAaHUYECKOE IBUKCHHE, HCIONB3Ys (DPM3MUECKHE BEIMYUHBI: KOOPJAMHATA,
myTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tenla, Cujla, UMITYJIbC Tella, KHHETHYeCKas
9HEprus, TOTCHIMAIbHAS SHEPTHs, MEXaHWYecKas pabdoTa, MEXaHWYECKas MOIIHOCTh; IPHU
OMHMCAHUU MPABUILHO TPAKTOBATH (PU3UUYECKUIN CMBICI UCTIOIb3YEMbIX BETUUYHH, X 0003HAUCHUS
U CIMHUIIBI, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIONINE MAaHHYIO (DU3UYECKYIO BEITUYHHY C JIPYTHMH
BEJIMUYUHAMU;

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOWCTBA TEM W TEIUIOBHIC SIBJICHHS, WCIIONB3YS
dusznueckue BEJIMYMHBI: JaBIIEHUE Tas3a, TemIepaTypa, CpedHss KUHETHYecKas JHeprus
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CPEIHEKBAIpaTUYHAs CKOPOCTh MOJICKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEprusi, padora raza, kod(h(UIMEHT MOJEe3HOro JIEHCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMTUCAHUH MPABUIHLHO TPAKTOBATH (PU3UICCKUIN CMBICI MCIIOIB3YEMbBIX BEIIMYHH,
uX O00O03HAYeHHUS U EIOUHHIIBI, HAaXOIUTh (OPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHUMH BEITUIHHAM;

OTKCHIBATh M3yYEHHBIC DIIEKTPUUYECKHE CBONCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCHONIB3YST (PU3NUYECKUE BEIMYMHBI: AIEKTPUUECKUHN 3apsijl, AJIEKTPUUYECKOe MOoJe,
HANPSDKEHHOCTh TIOJIS,, TOTEHIIMAal, Pa3HOCTh TOTEHIMAIOB; MPU OMUCAHUH MPABHIBHO
TPAKTOBATh (PU3WYCCKUH CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIMHWIIG;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETHUMHY C APYTUMH BETUYHHAMU,

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SBIICHUS, UCTONB3Ysl (U3NYCCKUE 3aKOHBI H
MPUHIIMIIBL: 3aKOH BceMmupHoro TtsroteHus, |, Il u 1l 3akonst HploToHa, 3aKOH CcOXpaHeHUs
MEXaHHUYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, MPUHITUI CYTICPITO3UIIUN CHJI, TIPUHITHIT
paBHOIPABUsI MHEPLUATBHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO0 TEOPUIO CTPOCHUS
BEIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEJHEH KWHETUYCCKOW DHEPTHH TEIUIOBOTO JIBHKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
IIEKTPUIECKOTO 3apsia, 3akoH KyiioHa, Tpy 3TOM pa3andaTrh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JaCTH) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TIPUHIIUIIBI JICUCTBUS MAITUH, TPHOOPOB U TEXHHUYECKUX yYCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIOIh30BAHUS B IIOBCEIHEBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTBI T10 WCCIEAOBAHUI0 (DU3UYECKHX SBICHUH W IPOIECCOB C
UCTIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil, TMpu dSToM  (HOpMYITHpOBAThH
npoOemMy/3agady U TUIIOTE3Y YI4EOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT ¥ (POPMYITHPOBATH BHIBOJIBL;

OCYIIECCTBIIATh TPSIMBIE M KOCBCHHBIE H3MEPCHUS (U3MUSCKUX BEIMYUH, MPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MKy PU3NYECKUMU BEIMUYUHAMHE C UCIIOJIE30BAHUEM TPSIMBIX
U3MEpPEHH, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh pPE3yJbTaThl IMOIYUYEHHOM
3aBHUCUMOCTH (PU3MYECKUX BEIUYUH B BUJIE TaOIHII U TPapUKOB, 1E1aTh BEIBOJIBI [0 PE3yJbTaTaM
WCCIICIOBAHHS,
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coOuoiaTh MpaBwia OE30IaCHOrO TpyJda NpU MPOBEIEHUM HCCIEIOBaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEIbCKOM ¥  TMPOEKTHOW JAEATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOI0 000PYA0BaHUS;

pemiath pacu€THBIE 33Ja4d C SBHO 33JaHHOM (PU3MUYECKOW MOJENbI0, HCIOIB3YS
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 331a4M BbIOUpPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEINUHHBI,

peliaTh KauyecTBEHHBIE 3a/layd: BbICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LIEMOYKY
paccyKIeHUI C ONIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHMUS;

UCIIOJIb30BAaTh MPH PELICHUU YUeOHBIX 337a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOT U
JUId TIOUCKA, CTPYKTYpUpPOBAaHMs, WHTEPHpPETALMU M MpPEACTaBICHHUS y4yeOHOM U HaydHO-
HOMYJSIPHON HH(POPMAITUH, TOJTYYEHHON U3 PA3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBAThH
HOoJy4aeMyro HH(opMaIuio;

NPUBOINUTH TPUMEPHI BKJIA/a POCCHUCKHUX M 3apYOCIKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE IIPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJIF30BaTh TEOPETUYECKHE 3HAHUS 110 (DU3HKE B TOBCEAHEBHOM )KU3HHM JIIsI 00ECTICUCHUS
0€e3011acCHOCTH MpU OOpALIEHUU ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Ui COXPAHEHUS
3/10pOBbs U COOTIOACHUSI HOPM AKOJIOTMUECKOT0 TIOBEICHUS B OKPYKAIOILEH CpeLE;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, IIAHUPOBATh PabOTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYaLMsX, aJeKBaTHO OLICHMBATH BKJIAJ Ka)JIOIO U3 yYaCTHUKOB I'PYIIBI B
pelIeHrne paccMaTpUBaEMON TPOOIEMBI.

K xonny oOyuenust B 11 kJiacce nmpeMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUH COBPEMEHHOI
Hay4YHOM KapTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JIF0/IEeH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

YYUTHIBATh TPAHUIBl TMPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJICNCH: TOUYCHHBIH
AIIEKTPUUYECKUI 3aps ], JIyd CBETa, TOUCUHbIM HCTOUHUK CBETA, sIIEPHAsi MOJIENb aTOMa, HYKJIOHHAs
MOJIENTb aTOMHOTO Si/Ipa MPH peleHnH (PU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (hu3nyecKue sBJICHUs (Tpouecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJAUMOCTH, TEIIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOE JECWCTBUS TOKa, B3aMMOAECWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIMS, JCHCTBHE MAarHUTHOTO TOJIi HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
3JIEKTPOMArHUTHbBIE KOJIEOaHUS U BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEeHHE,
npejomiieHue, wuHTepdepeHnus, audpaknus W TONSApU3alus CBETa, AHUCIEPCHST CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEIUATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! M NCKYCCTBEHHAS PAlMOAKTUBHOCTB;

OIKCHIBATh M3y4YEHHBbIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC, ONTHUYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),
UCTIONB3Yysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUUYECKHH 3apsii, cuja TOKa, DJIEKTPUYECKOe
HaIpsDKEHUE, SJIEKTPUIECKOE COTPOTUBIICHNE, PA3HOCTh TIOTEHIIMAIOB, SJICKTPOABIDKYIIAs CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, TMEepPHOA W 4YacToTa KoyeOaHWd B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U cujla TOKa B IPOIECCe TAPMOHUYECKUX AJIEKTPOMarHUTHBIX
Koyie0aHni, (OKYCHOE pacCTOSIHHE WM ONTHYECKas CHWJIa JIMH3BI, MPU ONMHCAHWUU MPaBUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, UX O00O03HAUEHHS W EAMHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C IPYTUMU BETUUUHAMU;

ONKCHIBATh M3yYCHHbIC KBAHTOBBIC SBJICHHUS W TPOLECCH, HCHOIB3yd (U3NYECKHE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
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UMIynbc (OTOHA, MEPHOJ IoJlypaclaja, SHEpPrus CBSI3M ATOMHBIX sJep, IPU OINUCAHUU
IMPpaBUJIbBHO TPAKTOBATH (1)PI3I/I‘I€CKI/Iﬁ CMBICJI HCIOJIB3YCMbIX BCJIIMYUH, HX o0o3HaUeHUsI H
€IMHULIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE IAHHYIO (PU3HYECKYIO BEIMYMHY C JPYTUMHU
BCIIMYHMHAMMU, BBIYUCJIATH 3HAYCHUC (1)PI3H‘-I€CKOI>1 BCIIMYHHBI;

aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBICHUS, UCHOJb3ysd (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO M IAPAJUIENBHOIO COEIMHEHUS
IPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMArHUTHOM MHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHE DiHIITElHA 17151 HoTo3(h(heKTa, 3aKOH COXpaHEHUs SHEPTUHU, 3aKOH COXPaHEHUs
MMITYJIbCa, 3aKOH COXPAaHEHUsl IEKTPUYECKOrO 3aps]a, 3aKOH COXPAaHEHHUS MacCOBOIO 4YMCIIa,
noctynarel bopa, 3akoH paJMOAaKTMBHOIO paclaja, IOpU 3TOM pa3jivyaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHWE M YyCIOBHA (TpaHUIBL, 00JIACTH)
IPUMEHUMOCTH;

OMpCAC/IAThL HAIIPABJIICHHUEC BCKTOPA HMHAYKIHUHW MArHuTHOT'O IIOJIA IMPOBOAHHMKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHua;

CTPOUTh U OIMCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajOM, TOHKOM JIMH30M;

BBINOJIHATh 3KCIIEPUMEHTBl IO MCCIENIOBAaHHUI0 (DU3MYECKMX SIBICHUH M HPOLECCOB C
UCTIOIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHWH: TmpH 3TOM  (OPMYIHPOBATH
npobaeMy/3agady ¥ rMInoTe3y yueOHOoro 3KcrepuMeHTa, coOuparh yCTaHOBKY U3 IPEAJIOKEHHOTO
000py10BaHusl, IPOBOAUTD ONBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYILECTBIIAATh MpPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3UUYECKUX BEIMYMH, IPU 3TOM
BI)I6I/IpaTI) OINTUMAaJIBHBINA CII0CO0 HU3MCPCHUA W HCIIOJb30BaTb H3BCCTHBIC MCTOABI OLICHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

nucciea0BaTh 3aBUCUMOCTH (1)I/I3I/I‘I€CKI/IX BCJIIMYHMH C UCIIOJB30BAHUCM MPAMBIX HSMCpCHHﬁI
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh Pe3yibTaThl MOJYYEHHOH 3aBHCHMOCTH
¢u3znyecKkux BEIWYMH B BHAE TaOMUI M TrpauKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
WCCIIEJOBAHMSI,

coOnronarh mpaBuia Oe30MacHOro Tpyna MpH MNPOBEACHUM HCCIENOBAaHUM B pamKax
y4eOHOTO OSKCIEPUMEHTa, Yy4eOHO-UCCIEe0BAaTENIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOpHOro 000pyI0BaHNUS;

pemath pacu€THbIE 3aJaYd C SIBHO 3aJaHHOM (HU3MYECKOM MOJENbl0, HCIOIb3Ys
¢u3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHSI 3aJ1a4i BbIOMPATh (PU3NUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pelIeHHUs,
MMpOBOANTH pvaéTBI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (1)I/I3I/I‘~I€CKOI\/JI BCJIMYHHDBI,

pelaTe KauyeCTBEHHBIE 3a/layd: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LETIOUKY
PacCyXJIEHUI ¢ OTOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIIOJIb30BaTh MPH PELICHNN YUeOHbIX 337a4 COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOT U
JUIsL TIOUCKAa, CTPYKTYpUPOBaHHUS, HWHTEPIPETAlMd U TNPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
HOMYJSPHOM HHPOPMAITUH, TOJTyY€HHON U3 Pa3IMYHbIX HCTOYHUKOB, KpUTHYECKH aHAIU3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSICHATH MPUHIUIBI ASHCTBUS MAILIH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOANUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM )KM3HHU JUIsl 0OeCTIeUeHU s
0€30MacHOCTH IpU OOpaIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONUCTBAMHU, Uil COXPaHEHUs
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlei cpeje;

paboTaTh B IpyMIie ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBATh PabOTy
IpyNIbl, palMOHAIBHO paclpeleNarTh OO0A3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATH BKJIa[ KAXKXIOTO M3 YYAaCTHHUKOB I'DYHIIBI B
pelLIeHne paccMaTpuBaeMOoil MPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmenoBanue KonunuecTBo uacoB
n/m paszieIoB U TEM Beero| Konrposbshsie || [lpaktuueckue XapaKkTepuCTHKa JSSITEIILHOCTH 00yYaOInXCs
MIPOrpaMMBbI
paboThl paboThl

[Pazzen 1. ®DU3UKA U ME

TOAbI HAYYHOT'O IIO3HAHUA

1.1 ||Pusuxa 5 METOBI| 2 N3ydeHnne HayyHBIX (SMIUPUYECKUX M TEOPETUYECKHX) METO/I0B MO3HAHMS OKPYKAIOIIETO
HAYYHOT'O [TO3HAHUS mupa. O6cyxaeHne rpaHull IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB U TEOPHIA.

Pabora B rpyrmie mo moAroToBKe KOPOTKUX COOOIIEHUH 0 PO U MecTe (PU3UKH B HAYKE U B
MPAKTHYECKON  AESITeTBbHOCTH Jroiel. JleMOHCTpanusi aHaloroBHIX ©W  MH(PPOBBIX
HN3MCPUTCIIbHBIX HpI/I60pOB, KOMITBIOTCPHBIX JaTYHUKOB. OcBoeHHE OCHOBHBIX HpI/IéMOB
paboThl ¢ nudpoBoii tabopaTopuei mo Gusrke

Uroro no pazpeny 2

Paznen 2. MEXAHUKA

21 ||Kunemaruka 5 IIpoBeneHre SKCIEPUMEHTA: U3yYCHHE HEPAaBHOMEPHOI'O ABWKEHUS C LIENbIO ONPEICIICHHS

MI'HOBEHHOW CKOPOCTH; MCCIIEJIOBAHNE COOTHOLICHHS MEXKIY MYTSIMH, IPONUJICHHBIMHU TEJIOM
3a TMOCJIeZIOBATENbHBIE PaBHBIE MPOMEXYTKH BPEMEHH NMPU PABHOYCKOPEHHOM JIBHKEHUH C
HayYaIbHOW CKOPOCTBIO, PABHOW HYJIIO; M3YYEHHE JIBW)KECHUS IIapHKa B BSI3KOHM >KUAKOCTH;
W3y4YeHHE IBIKECHUS Teja, OPOIIEHHOI0 TOPU30HTAIIBHO.

OObsICHEHHE OCHOBHBIX TIPUHIIUIIOB JIEWCTBUS TEXHUYECKUX YCTPOWMCTB, TaKUX Kak:
CIIUJIOMETD, LENHBbIE W PEeMEHHBIC TMepelaud JBUKCHHS, M YCIOBHH HMX OE€30MacHOTO
HCITOJIb30BAaHUS B IOBCEIHEBHOM KU3HU.

Penrenne pacu€THBIX 3a7a4 C SBHO 3aJ]aHHOW (PU3MYECKON MOJENHIO C HCIIOJh30BaHUEM
OCHOBHBIX (QopMmyn KuHeMaTukd. llocTpoeHne u aHaiu3 TpaduUKOB 3aBHCUMOCTEH
KMHEMaTHYeCKUX BEJIMYMH OT BPEMEHH Ui PAaBHOMEPHOTO W PaBHOYCKOPEHHOTO
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Ne HaunmenoBanue KonunuecTtBo vacoB
n/m paszieIoB U TEM Beero| Konrposbhsie || [lpaktuueckue XapaKkTepuCTHKa JSSITEIILHOCTH 00yYaOINXCs
MIPOrpaMMBbI
paboThl paboThl

NPSIMOJIMHEWHOTO JIBIKEHUsL. Pacro3HaBanue (GU3HYECKHUX SIBICHHN B YYeOHBIX ONBITAX W
OKpYXKalolleil JKM3HH: DPAaBHOMEPHOE W DABHOYCKOPEHHOE MPSMOIUHEHHOE IBMKECHHE,
cBOOO/IHOE A ICHNE TEll, IBIKCHHUE IO OKPYKHOCTH. ONHCaHNe MEXaHUYECKOTO IBUKCHHS C
UCIIONB30BaHUEM (DU3MYECKUX BEJIMYUH: KOOPIMHATA, MyTh, MEPEMELICHHE, CKOPOCTH,
YCKOPEHHE.
Pabota B rpymnmax mpu ruiaHUpOBaHUM, TPOBEICHNH U MHTEPIIPETAIIMN PE3YJILTATOB OIBITOB
¥ QHAJIM3€ JOTONHHUTENBHBIX HCTOYHHKOB HHA)OPMALHH 110 TEM

2.2 ||[duHamuka 7 CpaBHEHHE MacC B3aUMOJICHUCTBYIOMUX Tell. V3ydeHue 3aBHCHMOCTU CHJIBI YIIPYTOCTH OT

negopManiy; CpaBHEHHE CHJI TPEHHMs IIOKOs, KaueHWs U CKoJmkeHus. OObsicHeHue
HeBeCOMOCTH. IIpoBefieHHE 3KCIEpUMEHTA: HCCIENOBAHME 3aBUCUMOCTH CHJI YIPYTOCTH,
BO3HHKAOIINX B MPYXKHHE ¥ PE3WHOBOM 00pasie, OT UX AcGopMaliu; U3yudeHre JBUKEHHS
Opycka IO HAaKJIOHHOW IUIOCKOCTH; HCCIIEIOBAaHHE YCIOBHM paBHOBeCHs TBEPLOro Tena,
MMEIOLIETO OCh BPaICHHUS.

OO0bsicHeHHe OCOOEHHOCTEHl paBHOMEPHOTO U PaBHOYCKOPEHHOTO TMPSAMOJIHHEHHOTO
JIBUKCHHSI, CBOOOJHOTO TAaJCHUS TEJ, JBMXKCHHS 110 OKPY)KHOCTH Ha OCHOBE 3aKOHOB
HeroroHa, 3akoHa BCeMHUpPHOro TAroreHus. OObACHEHUE OCHOBHBIX MHPUHIUIIOB JICHCTBHS
MOIIUITHUKOB U UX MPaKTU4YecKoro nmpuMeHeHus. OObsICHEHNE JBYKEHUS! MICKYCCTBEHHBIX
CITyTHHKOB.

Pemenne pacu€THBIX 3a7ad C SIBHO 33JaHHOW (DPU3MYECKOH MOAENBI0 C HCIIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJ TUHAMUKHU. Pacrio3HaBaHue QU3NUECKUX SBICHUH B Y4eOHBIX
OMBITaX M OKPYXKAIOIIEH >KW3HU: WHEpPUHs, B3auMMOJeHcTBUE Tel. AHamu3 (U3NUECKUX
MIPOLIECCOB U SIBIIEHUI C KCIIOJIb30BAHWEM 3aKOHOB M IPHHLMUIIOB: 3aKOH BCEMHPHOTO
tarotenusi, I, II u III 3akoHel HbrOTOHA, NPUHLMI CYNEPIO3ULMHM CHJI, TPUHLUII
PaBHOIIPABHOCTH MHEPLHUAIBHBIX CHCTEM OTCUETA
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2.3

3aKOHBl COXpPaHEHHsS B
MeXaHUKe

1

1

[IpoBeneHre SKCIEpUMEHTA: M3Y4YE€HHE aOCOJIOTHO HEYIPYroro yaapa ¢ MOMOIIBIO ABYX
OIMHAKOBBIX HHTSHBIX MAasATHHUKOB; WCCIEIOBAaHUE CBS3M PAOOTHI CHIIBI C W3MEHEHHUEM
MEXaHWYEeCKOW PHEPTHH Tella Ha PUMepe PacTHKEHUS PE3HHOBOTO XKIyTa.

OneHka abCOMOTHBIX M OTHOCUTENBHBIX NOIPEIIHOCTEH U3MEepeHUN (HU3MUECKUX BETHYUH.
Pemrenne pacu€THBIX 3a7ad C SIBHO 3aJaHHOW (PU3MYECKON MOJAETHIO C HCIIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI AMHAMHUKH U 3aKOHOB COXpaHEHHA. PeleHrne KauecTBEHHBIX
3aJa4 C ONOpOil Ha wu3ydeHHble B paszzgene «MexaHHKa» 3aKOHBI, 3aKOHOMEPHOCTU H
¢usnueckue sBnenus. Onrcanne MEXaHUUECKOTO IBUIKEHHSI C UCTIONIb30BaHUEM (DU3NIECKUX
BEJIMUMH: UMITYJIbC TeNa, KUHETHYecKas 3HEeprus, MOTeHLUAIbHAs dHEPrus, MexaHndeckas
pabota, MexaHMYeCKas MOIIHOCTb. AHanmW3 (U3NYECKUX NPOLECCOB WU SBJICHUH C
WCIIOJIb30BaHMEM 3aKOHAa COXpaHEHHUS MEXaHHMYeCKOM OSHEepruu, 3aKoHa COXpaHEHUs
UMITyJIbCa.

OOBsICHEHHE OCHOBHBIX MPUHIUIIOB JCHCTBHS U MPAKTUIECKOTO PUMEHEHHS TEXHUYECKHUX
YCTPOMCTB, TaKUX KaK: BOZOMET, KOMNEP, MPYXHUHHBIN mnucroier. OObsICHEHUE IBUKEHUS
PaKeT ¢ Oopoi Ha U3y4YeHHbIE PU3NUECKHE BETMUMHBI H 3aKOHBI MEXaHUKU.

Hcnonp3oBaHue 0pU MOATOTOBKE COOOIIEHMH O TMPUMEHEHHH 3aKOHOB MEXaHHKH
COBPEMEHHBIX  WH(POPMAIMOHHBIX  TEXHOJOTMH JJIsl  TOHWCKa, CTPYKTYpHpPOBaHWUS,
WHTEpIpETallii M MPEJCTaBICHUs WHPOpPMaNUK, KPUTUYECKUH aHa W3 IOJydyacMoi
uHpopmanun  IIpoBeeHne KOCBEHHBIX HM3MEPEHHH, HCCIEJOBaHUH  3aBHCUMOCTEH
(u3NUECKUX BEIMYWH, TPOBEPKA MPEIIOKEHHBIX THIIOTE3

Wroro no pazaeny

18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JIMHAMHUKA

3.1

OCHOBBI  MOJIEKYJISIPHO-
KHHETHYECKON TEOPUH

9

1

HpOBC}IeHI/Ie OKCIICpUMCEHTA: OIPECACICHUE MaCChl BO3/1yXa B KJIaCCHOM KOMHATE Ha OCHOBE
H3M€pCHHfI 00BEMa KOMHATHBI, AABJICHUA W TCMICPATYypbl BO3yXa B Heﬁ; HUCCIICAOBAHNEC
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3aBUCHMOCTH MEXK]y TapaMeTpaMH COCTOSHHS pa3pexeHHoro ra3a. OueHka abCONOTHBIX U
OTHOCHUTEIFHBIX MOTPEITHOCTEH N3MEPEHNH (PU3NIECKIX BEITHUNH.

OO0bsicHeHHEe OCHOBHBIX TNPHHIIMIIOB JEHCTBHI TepMoMeTpa M OapoMmeTrpa W YCIOBUH WX
0e30MacHOro UCIOJIL30BAHMUS B TOBCEAHEBHON JKU3HU. Pacro3HaBanue (pU3NIESCKUX SBICHHUMA
B Y4eOHBIX OTBITAaX U OKpYKaIoLIeH )KU3HU: Tu(y3us, OpOyHOBCKOE IBUIKEHUE.

OnucaHue TETUIOBBIX SIBICHHN C HMCIOJIb30BaHUEM (U3UYECKUX BEIWYHH: JaBJICHUE rasa,
TEMIIEpaTypa, CpEeAHSAs KUHETUYECKas DHHEPrUs XaOoTHYECKOrOo JABMXKEHUS MOJIEKYII,
CpeIHEKBagpaTHYHAs CKOPOCTh MOJEKYN. AHannu3 (U3MYECKUX IMPOLECCOB U SIBICHHH C
ucnoas3zoBanreM MKT, ra30BbIX 3aKOHOB, CBA3U CpeHEN KHHETHUECKOM S3HEPTUH TEIIIOBOTO
JIBUKCHHSI MOJICKYJI C a0COJIFOTHOM TEMIIEPaTyPOH.

Penrenne pacu€THBIX 3a7a4 C SBHO 3aJaHHOW (PU3MYECKON MOJEBbIO C HCIIOIb30BaHUEM
ocHOBHBIX nojoxennit MKT, 3axkoHOB 1 popmyn MonekyisipHo# pus3nku. Pabora B rpymmax
0py IUIAHUPOBAHMHM, HPOBEJCHWM W WHTEPIPETALUM PEe3yJbTaTOB OIBITOB M aHAaJM3e
JIOTIOJTHUTENBHBIX HCTOYHUKOB HH(POPMAITUH 10 TEME

3.2

OcCHOBEI TEPMOANHAMUKHN

10

IIpoBeneHre SKcEepUMEHTa: W3MEpPEHHE YAEIbHOM TeIOEMKOCTH BemecTBa. OreHka
a0COITIOTHBIX ¥ OTHOCHUTENILHBIX OTPEITHOCTEH U3MEPEHHI (PU3NUECKUX BETUUNH.

Nzydenne moneneil mapoBod TypOMHBI, ABUTATENs] BHYTPEHHEIO CTOpAHUS, PEaKTHBHOTO
neuratensi. OObsICHEHHE TPHHITUIIOB JCHCTBUS M YCIOBUI 0€30MacHOI0 HCIONb30BaHHS B
MOBCEAHEBHOW JKM3HM [IBUTATeNsl BHYTPEHHEIO CrOpaHus, OBITOBOTO XOJIOAMJIbHHUKA,
KOH/JIUIMOHEPA.

OnucaHne CBOMCTB TeN M TEIUIOBBIX SIBJICHUH C HMCHOJb30BaHHMEM (DHU3NYECKUX BEIUYHH:
JTaBJICHHE Ta3a, TEMIepaTypa, KOJIUYECTBO TeIUIOTHI, BHYTPEHHSISI SHEPTHs, paboTa rasa.
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Ne HaunmenoBanue KonunuecTtBo vacoB
n/m paszieIoB U TEM Beero| Konrposbhsie || [lpaktuueckue XapaKkTepuCTHKa JSSITEIILHOCTH 00yYaOINXCs
MIPOrpaMMBbI
paboThl paboThl

PenieHre pacy€THBIX 3a/1au C SBHO 3aJaHHON (DU3MYECKOH MOJENBIO C HCIOIb30BAHUEM
OCHOBHBIX 3aKOHOB W (hOPMYJT MOJCKYISIDHON (U3UKH W TEPMOJMHAMHKH. PereHue
Ka4eCTBCHHBIX 3a/1ad C OMOpOW Ha W3ydeHHble B pasfene «MoekymsipHas (usnka u
TEPMOIMHAMHUKA) 3aKOHbI, 3aKOHOMEPHOCTH U (u3ndeckue sBieHus. PaboTa B rpymnmnax npu
aHAIM3¢e JOTOHUTENBHBIX HCTOYHIKOB HH()OPMAIHH IO TEME

3.3 ||ArperatHsle  cocTostHHS| g [IpoBeneHue SKCIOEPUMEHTa: HM3MEPEHHE OTHOCHTEIBHON BIaXKHOCTH Bo3myxa. OleHKa

BEIECTBA. daz3oBnIc
TIEPEX O IbI

a0COITIOTHBIX M OTHOCUTENBHBIX TIOTPEITHOCTEH H3MEPEHUH (U3NUeCKuX BeTuuH. M3yueHue
CBOWCTB HACBHIIICHHBIX [TAPOB, CIIOCOOOB U3MEPEHUS BIAXKHOCTH

Ha6J'I}O,Z[eHI/IC KUIICHUSA TIpU  IMOHMXXCHHOM  JaBJICHWHM, Harpe€BaHus U IIJIABJICHUA
KPUCTAJUIMYCCKOI'0 BEUIECTBA.

OO0OBsicCHEeHNE TTPUHIIUIIOB JCWCTBUS U YCIOBHI 0€30IaCHOTO HCIIOF30BAHUS B TIOBCEAHEBHOM
JKU3HM TUTPOMETPA, IICUXPOMETPA, Kajopumerpa. M3ydeHue TEXHOIOIMil IOIydYeHus
COBPEMEHHBIX MaTEPHAJIOB, B TOM YMCIIE HAHOMATEPHAJIOB.

Pemenne paC‘IéTHBIX 3aga4 C SABHO 3aHaHHOfI (1)I/I3I/I'IGCKOI\;I MOACIBIO C HCIOJb30BAHUECM
YpaBHCHUA TCIIJIOBOI'O Oananca. Pemrenne kauecTBEHHBIX 3aga4 C OHOpOﬁ Ha HN3YYCHHBIC
3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SIBJICHUS I10 TEMCE.

PacnioznaBanune (u3nMUecKkuX SBICHHH B Yy4eOHBIX OIBITAX M OKPYXKAIOUIEH >KU3HU:
neopMarus TBEPABIX TeJl, HarpeBaHUEe W OXJIaXIEHHE TeJl, U3MEHEHUE arperaTHbIX
COCTOSIHMI BellecTBa M OOBSICHEHHE MX HAa OCHOBE 3aKOHOB M (OPMyN MOJIEKYJISPHOU
¢u3uku. VMcnonp3oBanue MHGOPMALMOHHBIX TEXHOJOTHH Ui OUCKA, CTPYKTYPUPOBAHMUS,
WHTEPIIPETAIUH U TIPEICTaBICHIS MHPOPMAIMH TP MOJrOTOBKE COOOIICHUH 0 IPUMEHEHUH
3aKOHOB MOJIEKYJIAPHOH (PU3KMKK U TEPMOJIMHAMUKHN B TEXHUKE M TEXHOJIOTHAX

Hrtoro no pazneny

24
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|Pasz{

ea 4. DJJIEKTPOAMHAMHUKA

4.1

DIeKTpoCcTaThKa

10

[IpoBeneHne SKCHEpUMEHTa: HM3MEPEHUE JIEKTPOEMKOCTH KoHAeHcaTopa. OreHka
a0COIIOTHBIX M OTHOCUTENBHBIX IOTPEITHOCTEH H3MEPEHUH GU3NUeCKuX BeTuuH. M3yueHue
NPUHIMIIOB JEHCTBUS JIEKTPOCKOIIA, AIEKTPOMETPa, KOHACHCATOpa. M3yueHne NpUuHIMIIOB
JIEHCTBUS M YCIOBUH 0€30MacHOr0 NMPUMEHEHUS! B NPAKTHUECKON >KHU3HHU, KOIUPOBAIHLHOTO
amnmnapara, CTpyHHOrO MIPUHTEPA. Paccmotpenue ¢usngecKux OCHOBaHUI
3JIEKTPOCTATHUECKOH 3aIUThI U 3a3€MJICHHS JJIEKTPOIPHOOPOB.

Pemrenne pacu€THBIX 3a7ad C SIBHO 3aJaHHOW (PU3MYECKON MOJAETHIO C HCIIOIb30BaHUEM
OCHOBHBIX 3aKOHOB M (POPMYJI 3JIEKTPOCTATUKHU. Pelienne kauecTBeHHBIX 3aa4 C ONOPOi Ha
W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SIBICHUS AIEKTPOCTATUKH.

PacnioznaBanue (u3nvecKkuX SBICHUH B Yy4YeOHBIX OIBITAX M OKPYXKAIOUIEH IKU3HH:
ANIEKTPHU3ALMS TEJI, B3aUMO/ICHCTBHE 3apsiIOB U OOBSICHEHUE X Ha OCHOBE 3aKOHOB U (hOPMYIT
MIeKTpocTaTUKU. ONHCaHNWE U3YyYEHHBIX CBOMCTB BEHIECTBA M JJIEKTPUYECKUX SIBICHHH C
UCTIOJIb30BaHUEM  (DM3MYECKUX  BEJIMYMH:  OJEKTPUYECKUH  3apsi, HanpsHKEHHOCTD
IEKTPUYECKOT0 IM0Jsl, IOTEHLHUAI, PAa3HOCTb IOTEHIMANIOB, NIEKTPOEMKOCTb. AHaiu3
(GU3NUECKUX NPOLECCOB M SIBICHUH C HCIOJIb30BaHUEM (M3NYECKUX 3aKOHOB: 3aKOHA
COXpPaHEHUs 3IEKTPUUECKOTO 3apsia, 3akoHa KymnoHa.

PaboTa B rpynmnax npu aHaju3e JONOJIHUTEIbHBIX HCTOYHUKOB MHPOPMALIMHM M TOATOTOBKE
cO00IIeHU O IPOSBIICHAN 3aKOHOB JJIEKTPOCTATHKH B OKPYKAIOLICH KU3HH U IPUMEHEHUH
UX B TEXHHKE

4.2

IlocTosHHBIN
3JIEKTpUUECKUN TOK. ToKH
B Pa3IUYHBIX Cpeaax

12

IIpoBenenne sKCEpUMEHTa: U3Y4YE€HHE CMEIIAHHOTO COEAMHEHHS PE3HCTOPOB; U3MEPEHUE
OJIC ucrouHUKa TOKa U €ro BHYTPEHHEI'O COIPOTUBIICHUS; HAOJIOJEHUE 3IICKTPOJIU3a.
Onenka abCOMOTHBIX M OTHOCUTENBHBIX MOIPEIIHOCTEH U3MepeHUH (PU3MUECKUX BETUYMH.
OOBsicHEHHE TPUHLIMIIOB JIEHCTBUS M YCIOBHM O€30MacHOrO MPUMEHEHHUsS aMIlepMeTpa,
BOJITMETDA, peocTara, HMCTOYHUKOB TOKa, 3JIEKTPOHATPEBATEIBHBIX u
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ANEKTPOOCBETUTEIBHBIX MPHUOOPOB, TEPMOMETPa COINPOTUBIICHUS, BaKyyMHOTO JHOJA,
TEPMHCTOPOB U (POTOPE3UCTOPOB, TOIYITPOBOJHUKOBBIX JHOIOB, TaTHBAHHUKH.

Pemrenne pacu€THBIX 3amad ¢ SBHO 3aJaHHON (PU3MIECKON MOMIENBIO C HCIIOIh30BAHHUEM
OCHOBHBIX 3aKOHOB H (opMyd TeMbl «llocTosSHHBIN 31ekTpudeckuii Tok». Pacrmo3HaBaHue
¢u3nuecKkux SBICHUH B YYEOHBIX ONBITAX W OKPYXKAIOLICH JKU3HU: JJIEKTpHYecKas
MIPOBOJIUMOCTH, TEIJIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE JCHCTBUS TOKa. AHaIU3
ANEKTPUYECKUX SBICHUA W TPOIECCOB B IEMAX IMOCTOSHHOTO TOKAa C HCIOIB30BaHHUEM
3aKOHOB: 3aKOH OMa, 3aKOHOMEpPHOCTH TMOCIEeI0BATENFHOTO U MAapaUIEIbHOIO COSTUHEHUS
MPOBOJAHUKOB, 3aKOH Jxoyind-JleHua.

OnucaHve U3yYeHHBIX CBOMCTB BELIECTB U JJIEKTPUUYECKUX SIBJICHUM C MCIIOIB30BaHUEM
(Gu3NUeCKUX BEIMYUH: DJCKTPHUUECKUH 3apsii, CHla TOKa, 3JICKTPHUYECKOE HampsDKEHHE,
3JIEKTPUIECKOE CONPOTUBIIEHHE, Pa3HOCTD NoTeHInanoB, J/C, paboTa Toka, MOIIHOCTh TOKA.
Hcnonb3oBanne WHPOPMAIMOHHBIX TEXHOJOTHH JUIA TOWCKA, CTPYKTypHUpPOBAaHUS,
MHTEPIPETALNH U IPEACTaBICHIS HHPOPMALIMH IIPH MOATOTOBKE COOOLICHNH 0 MPUMEHEHUH
3aKOHOB MIOCTOSIHHOTO TOKA B TEXHUKE M TEXHOJIOTHSIX

Hrtoro no pazneny

22

Peszeps

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
Ne || HaumenoBanue pasaenon KomnuecTBo yacos
1/ 1 TEM NIPOrpaMMBI Beero|| Koutponshbie || ITpaktnueckue MerTtoss! 1 GOpPMBI OpraHU3alN 00yUeHH. XapaKTePUCTUKA NeSITENFHOCTH 00YIarOIIHXCst
paboThI paboTh
Paznea 1. JJIEKTPOJANHAMUKA
1.1 |MarautHOE moie.| 11 1 3 IIpoBeneHre dKCIEpUMEHTA: M3Yy4eHHE MarHATHOTO IOJIA KAaTyIIKH C TOKOM; HCCIIEIOBAaHUE
OneKTpoMarHuTHast NIeHCTBUS IOCTOSITHHOTO MarHuTa Ha paMKy ¢ TOKOM; MCCIIeIOBaHUE SBJICHUS dJIEKTPOMarHUTHON
WHAYKLUSA uHaykud. OleHKa aOCOMIOTHBIX M OTHOCHTEIBHBIX MOTPEHIHOCTEH M3MepeHul (DU3NYecKux
BenuuuH. OOBSICHEHHE MPUHLUIOB JACHCTBHA W YCIOBUM O€30MacHOr0 NPUMEHEHHS
MOCTOSTHHBIX MarHUTOB, JIEKTPOMArHUTOB, JJIEKTPOIBUTATENs], YCKOPUTENIEH AIIEMEHTapHBIX
YacTUL, UHAYKIIMOHHON TeYn.
Pemienne pacuéTHeIX 3agad  Ha mOpuMeHeHue QopMmyn TeMbl «MarHuTHOE — IIoOJIe.
OneKTpoOMarHuTHas MHAYKUUsS». PellieHne KadecTBEHHBIX 3aJad C OIMOpOM Ha H3y4YeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pr3ndecKkue ABIeHUs TeMbl «MarHuTHOE 1osie. DIeKTpOMarHUTHAasI
uHAYKUMs». OnpeseneHue HallpaBlIeHUs! BEKTOpa WHAYKLMH MarHUTHOTO TOJISI IPOBOJHUKA C
TOKOM, CHUIBI AmTiepa u cuitbl JIopeHta.
PacnioznaBanue Qu3MUECKMX SBIEHHH B YYeOHBIX OIBITAX M OKPYKAIOMIEH >KU3HU:
B3aMMOJCHCTBAE MArHUTOB, 3JIEKTPOMArHUTHas MHIYKLUS, ACHCTBHE MArHUTHOTO IOJIA Ha
MPOBOJAHMK C TOKOM M JBWXKYIIMHCA 3apsiA. AHalW3 3JIEKTPOMAarHUTHBIX SIBICHHN C
WCIIOJIb30BaHMEM 3aKOHA 3JIEKTPOMAarHMTHOW HMHAYKIUH. ONucaHWe W3yYeHHBIX CBOWCTB
BEIICCTB W AJIEKTPOMATHUTHBIX SIBICHUH C UCTIOJNIF30BaHUEM (DU3NYECKUX BETUYWH: WHILYKIIHS
MarHMTHOro Ioiis, cuiua Awmmepa, cuia JlopeHIa, WHIAYKTUBHOCTb KaTYHIKH, OJHEPTUs
AJIEKTPUYECKOT0 M MarHUTHOTO TOJIeH
Wroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 |[MexaHnueckue u| ¢ 1 HccnenoBanue napaMeTpoB KoliebaTeIbHOM CUCTEMBI — TIEPHO/Ia, YACTOThI, aMIDIATY B ¥ (ha3bl
JIEKTPOMAarHUTHBIE Kosiebanuil (NpyKUHHBIM W/WIM MaTeMaTHdecKuil MasTHUK). HalOmiomeHue 3aTyxaromux
Kosie0aHus kosnebanuii. MccienoBaHue CBONCTB BBIHYXKICHHBIX KoJjicOanuid. HalOmomenue pe3oHaHca.
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n/m

HaumenoBanue paszjenoB
U TEM IIPOrpaMMBbl

KommuectBo yacos

Bcero

KonTtponbsHbie
paboThI

IIpakTrueckue
paboThI

MeTOI[I)I n q)OpMI)I Oopranuvsanyuun 06yquI/151. XapaKTepI/ICTI/IKa JACATCIIBHOCTHU O6y‘laIOHII/IXC$I

[IpoBenenne sKcieprMeHTa: UCCIIEeIOBAaHNE 3aBUCHMOCTH TIEPHO/JIa MaJIBIX KoJiebaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH W MAacChl TPy3a; HCCIIEOBAHWE ITIEPEMEHHOTO TOKa B MENMH U3
MOCJIEe0BaTENFHO COETUHEHHBIX KOHEHCATOPA, KATYLIKH U pe3ucTopa. OueHka abCOoMOTHBIX U
OTHOCHUTENFHBIX TOTPEIIHOCTe M3MepeHnid ¢u3ndecknx BennduH. OObSICHEHWE MPUHIIUIIOB
MEHCTBUSL ¥ YCIOBUIT 0€30MacHOro MPUMEHEHHUs OJIEKTPHYECKOTO 3BOHKA, TeHepaTopa
MEPEeMEHHOTr0 TOKa, TMHUM 3JIeKTporiepeiay.

Penrenne pacu€THBIX 3a7a4 C SIBHO 3aJaHHOW (DHU3MUECKOW MOJENBI0O C HCIOIb30BAHHUEM
OCHOBHBIX 3aKOHOB U (bOpMyJ'I, OIMUCBIBAIOMINX MEXAHUYCCKUC U DJICKTPOMArduTHLIC KOHC6aHHH.
Onucanne MEXaHMYECKUX U JICKTPOMATHUTHBIX KOJIECOAHHH C MCIOIb30BaHUEM (DHU3UUCCKUX
BEJIMYMH: TIEPUOJ] M YaCTOTa KOJeOaHui, aMIuinTyna u (haza KoyieOaHuid, 3apsj U CHJIa TOKA B
TapMOHHNYCCKUX IJICKTPOMArHUTHBIX KOHGGaHI/IHX.

Pemenne kadeCTBEHHBIX 3aJa4 C OHOpOI‘/'I Ha M3Y4YCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH,
OIMUCBIBAIOIINEC MCEXAHUYCCKUC N IJICKTPOMAI'HUTHBIC konebanus. PaGora B rpynmnax Imnpu
IJIAaHUPOBAHUH, TIPOBCACHUU W  HUHTCPIIPETAlIMA  PE3YJIbTATOB  OIBITOB, U  aHAJIN3C
JOITIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(bOpMa]_[I/II/I 10 TEM

2.2

MexaHnyeckue Hu
3JIEKTPOMATHUTHBIE BOJTHBI

N3yuenne oOpa3oBaHUs U pacpOCTPaHEHUS MONEPEYHbIX U NPOIOIbHBIX BONH. Habmonenue
OTpaKeHHs ¥ TIPEIOMIICHHSI, HHTephepeHIy 1 Tu(PaKINK MEXaHUIecKuX BoJIH. Habmoaenue
CBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOW M YacTOTOM KojeOaHHi, 3ByKOBOTO
pe3oHaHca. lccnenoBaHWe CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHUE,
MOJIIpU3aLys, IuQpaKys, uHTEpEepeHus. N3ydenne YCIIOBUI W3ITy4EHUS
3JIEKTPOMArHUTHBIX BOJIH, B3aMMHOM OPUEHTALMH BEKTOPOB E, B, L B 2JIEKTpOMarauTHOM BOJIHE.
W3yyeHne npuMEHEHUs 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U ObITY. OObSACHEHHE PUHIIUIIOB
eHCTBUS M YCIIOBHH 0€3011aCHOT0 IPUMEHEHHSI My3bIKaJIbHBIX HHCTPYMEHTOB, YIIbTPa3ByKOBOH
JIMarHOCTHUKM B TEXHHUKE M MEIWLMHE, panapa, paguolpUEMHUKA, TEIEBU30pa, AHTEHHBI,
renepona, CBU-neun.
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PerieHne pacd€THBIX M KAYEeCTBCHHBIX 3aJad C OMNOPOHl Ha W3y4YCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH, ONKCHIBAIONINE PACIPOCTPAHEHUE MEXaHWYECKUX H DJIEKTPOMArHUTHBIX
BoyiH. Mcnonb3oBaHue HMH(DOPMAIMOHHBIX TEXHOJIOTUW IS IIOMCKA, CTPYKTYPHPOBAHUS,
WHTEPIpPETallid ® TPEACTaBiIcHUS WHGOPMAIIMK TPH TOATOTOBKE COOOmEeHui 00
UCTONb30BAaHUM  JJIGKTPOMATHUTHBIX BOJMH B TEXHUKE. YdYacTHe B JUCKYCCHH 00
AIIEKTPOMArHUTHOM 3arps3HEHUH OKpYyKatoliel cpeabl. Pabota B rpynmax npu miaHUpOBaHUH,
MPOBCACHUN U MHTCPIIPECTALIUN PE3YJILTATOB OIIBITOB U aHAJIU3€ NJOIMOJIHUTECIbHBIX HCTOYHUKOB
WH(GOPMAITUH 10 TEME

2.3

Onruka

10

H3y‘ICHI/IC SIBJICHUS ITOJIHOT'O BHYTPCHHET O OTPAKCHUS, €T0 IPUMCHCHUSA B CBETOBOC. I/I3yquHe
MOJIeJIe MUKPOCKOTIa, Teeckorna. [lomydenne criekTpa ¢ MOMOIIBI0 TPU3MbI U AH(PPaKIINOHHOMN
pemérky. M3mepenue mokasaTelns npeloMyeHns cTekna. MccnenoBanue cBOCTB n300pakeHN
B auH3ax. O0ObiAcHEHNE MPUHLMIIOB JIEVCTBUA U YCIOBUUA 0e30macHoro IPUMEHEHUS OYKOB,
nynbl, QoToamnmapara, MNPOSKLIHOHHOIO amnmnapaTra, MHKpPOCKONA, TEJIEeCKOIa, BOJOKOHHOM
OITUKH, TUPPAKIHOHHON PEMETKHY, MOJIIPOUIA.

Pemienne pacu€THBIX 3a1ad C SIBHO 3aJaHHOM (U3MUECKOW MOJENBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB M (opMyn reoMeTpudeckoil onrtuku. IlocTpoeHne W  OIUCaHue
n300paXKeHus, CO3/1aBaeMOT0 IUIOCKHUM 3€pKalioM, TOHKOH JHMH30#. PaccMoTpenue mpezenos
NPUMEHUMOCTH T€OMETPUYECKO onTukH. Pacmo3zHaBanue (U3NUECKUX SBJICHUN B OMBITAX U
OKpYy’KaroIel KU3HHU: MPSAMOJIMHEIHOE PAaCIpOCTpaHEHHE CBETa, OTPAKEHHUE, MPEIOMIICHUE,
uHTepepeHnus, Audpakiys U MOJSIPH3alus CBETa, TUCIepcusi cBera. M3ydeHue ycioBuit
HaOJII0IeHNsI MAKCUMYMOB 1 MUHUMYMOB B HHTep(EPEHIIMOHHON KapTUHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHMKOB. YCJIOBHE HaOJIOJEHHS TJIaBHBIX MAaKCUMyMOB IpH MaJCHUH
MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKIHOHHYIO PEMETKY. AHATU3 ONTUYECKUX SBICHUH C
UCIIOJB30BaHUEM 3aKOHOB: 3aKOH MPSAMOJMHENHOTO pPAcCIpOCTpPaHEHUs CBETa, 3aKOHBI
OTpaXEHHsl CBETa, 3aKOHBI TIperomyieHUus cBeTa. OTMcaHue ONTHYECKUX SBJIECHUH C
UCTIOJIb30BaHUEM (PH3HUYECKHUX BEIMUYUH: (DOKYCHOE PACCTOSIHUE M ONITHYECKAS CHJIA JINH3

Wroro no pazaeny

24
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Pazgen 3. OCHOBBI CIIELIN

AJIbHOU TEOPUU OTHOCUTEJIIbHOCTH

3.1 ||OcHOBBI CIeLMaNbHON|| 4 1 Pemenne kadecTBeHHBIX 3a7a4 ¢ omopod Ha m3ydeHHble noctynatel CTO. Mcnons3oBanue
TEOPHH OTHOCHTEILHOCTH WH(GOPMAITMOHHBIX TEXHOJNIOTWH [UIsI TIOWCKA, CTPYKTyPHUPOBaHUS, WHTEPIpPETAIlUN U
MPENICTaBICHUsT MH(MOPMAIMKM TIPU TOATOTOBKE COOOIIECHUM O TpaHUIaX NPUMEHUMOCTH
KJaccuueckoi Mexanuku 1 ocuoBax CTO
Hroro no pazneny 4

Pasnea 4. KBAHTOBAS ®PU3UKA

4.1

JIeMEHTHI KBaHTOBOH
OITHKHU

Hab6monenmne dotorddexra Ha yCTaHOBKE ¢ IIMHKOBOHM IIACTHHOHN. McciemoBanne 3aKOHOB
BHemHero ¢Gortodddexra. OOBICHEHHE OCHOBHBIX MPHHIMUIIOB JEHCTBAS TEXHHUYECKUX
YCTPOMCTB, TAKHX KaK: (DOTODIEMEHT, (POTOJIATUHK, COTHEYHAsI OaTapesi, CBETOANO/; M YCIOBUIA
ux 0€30MacHOr0 MPUMEHEHHS B IPAKTHYECKOM )KU3HH.

Pemenne pacu€THBIX 3agad C SBHO 33/JIaHHOW (PU3MYECKOH MOJENBIO C HCIIOJIb30BAaHHEM
OCHOBHBIX 3aKOHOB U (hOpMyJ1 KBAaHTOBOH ONTHKH. PelreHrne kaueCTBEHHBIX 33/1a4 ¢ ONOPOH Ha
W3y4YCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH KBaHTOBOW ONTUKU. Pacmo3HaBanue (u3NYecKuX
SBIICHUH B Y4eOHBIX ombITax: (poTosnexTpuueckuil >pdexT, cBeToBoe Aapnenue. Onucanue
M3YYCHHBIX KBAaHTOBBIX SIBICHUH M IPOIECCOB C HMCHOJIB30BAHUEM (U3MYECKUX BEINYMH:
CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETa, SHEPTUs U UMITYJILC (DOTOHA

4.2

CrpoeHnue aroma

Wzyuenne wmogenu omsita Pesepdopna. IlpoBeaenue skcrnepuMeHTa N0  HaOIIOAEHHIO
nuHeH4aToro cnekrpa. OueHka aOCONIOTHBIX M OTHOCHTENBHBIX HOTPEIIHOCTEH W3MEpEeHHH
¢usnueckux BennyuH. M3ydeHue mozenu atoMa: ToOMCOHA, TUIAHETAPHOW MOJICNIM aToMa,
Mmonenu atoma bopa. M3ydenue cnekTtpa ypoBHE#l 3Heprum aroma Bogopoxaa. OObsicHeHue
MIPUHLMIIOB ICHCTBHA U YCIIOBHI 0€3011aCHOI0 IPUMEHEHUSI CIIEKTPOCKOIIA, J1a3epa, KBAHTOBOTO
KOMIIBIOTEpA.

Pemenne kadecTBEHHBIX 3ajad C OIOPOM HA W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢usnyeckue sBiieHus o teme «CTpoeHue atomay. PacrosHaBaHue (QU3MUYSCKUX SIBJICHHUM B
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Y9eOHBIX OIBITaX: BO3HWKHOBEHHE JIMHEHYATOTO CIIEKTpa W3Iy4deHHA. AHAJIN3 KBAHTOBBIX
MIPOLIECCOB U SIBJIEHUH C UCMOJIb30BaHUEM MTOCTYIaTOB bopa

4.3

ATOMHOE SAPO

Wzydenne SKCIEPUMEHTOB, [OKA3bIBAIOIIMX CIIO)KHOCTh CTPOCHWS aTOMHOTO  SiApa.
HccnenoBanne TpekoB gacTuIl (1o TOTOBBIM ¢oTorpadusiM). M3ydeHne a1epHbIX CHIL, SAEPHBIX
peakuuid CHMHTe3a U paclaja, TEPMOAJIEPHOro cuHTe3a. M3yueHre HYKJIOHHOM MOJAENH sApa
I'eiizenbepra-MiBanenko. OOBsSCHEHHE YCTPONCTBA W TPUMEHEHHS [TO3UMETPA, KaMepbl
BunbcoHa, simepHOTO peakropa, aTOMHON O0OMOBI.

Pemenne 3amaq ¢ onopoi Ha MOJMYYEHHBIE 3HAHUSA, B T.4. O 3apsAAc M MAacCOBOM YHCIE SApa.
PacnioznaBanue (u3MUecKUX SBICHUH B y4eOHBIX OMNBITAX M B OKPYXKAMOIIEH >KUIHH:
€CTeCTBEHHass M MWCKYCCTBEHHas paJHOaKTUBHOCTh. OmNucaHWe KBAaHTOBBIX SBIECHUN U
MIPOLIECCOB C MCIOIb30BaHHEM (U3UUECKUX BEJIIMYMH: MEPHOA NOJIypacmanga, SHEPrusl CBS3H
ATOMHBIX siiep, NePEKT Macchl sipa. AHAIN3 IPOLIECCOB U SABJICHUHN C HCIIOIb30BAHIEM 3aKOHOB
U IIOCTYJATOB: 3aKOH COXPAHEHUS JIIEKTPUUYECKOIO 3apsAla, 3aKOH COXPAHEHHS MacCOBOIO
4HCIIa, IOCTyAaThl bopa, 3aK0H paJuoaKkTHBHOTO paciaja.

Yuactue B pabore kpyrioro crona «®DyHIaMeHTalbHBIE B3aUMojeicTBua. EauHCTBO
¢usnyeckokapTUHBI MHUpay. Vcnonb3oBaHue WHGOPMAIMOHHBIX TEXHOJOTHH IS TIOWCKA,
CTPYKTYPUPOBAHHUS, HWHTEPIPETAIMA M IPEACTABICHUS WHPOPMAIMK MPH MOATOTOBKE
COOOIIEHUH O MNPUMEHEHUU 3aKOHOB KBAaHTOBONW (PM3MKH B TEXHMKE W TEXHOJOTHSIX,

OKOJIOTMYECCKHUX aCIICKTax H,Z[epHOﬁ OHCPICTUKU

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI AC

TPOHOMMUU U ACTPOPU3UKHU

5.1

ONEMEHTBl ACTPOHOMMHU
U acTpoPU3UKU

7

1

[ToaroToBka cooOmeHuit 00 dTamax pa3BUTHS AaCTPOHOMHH, O TMPHUKIAAHOM H
MHUPOBO33PEHYECKOM  3HAYEHUM  aCTPOHOMHH, O  METOJaX TONY4YeHHS  HAyYHBIX
aCTPOHOMHUYECKHUX 3HAHUH, OTKPHITHIX B COBPEMEHHOM acTpoHOMUH. V3ydeHrne COBPEeMEHHBIX
MPEJICTABICHUH O MPOUCXOXKACHUU U 3BoJtoIuK CojiHIa U 3BE3/. 3yueHne THUIIOB rajlakTHK,
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No || HaumeHoBaHME pa3ziesioB KonuuectBo yacos
1/ 1 TEM IIpOrpaMMbl Beero|| Konrpomsisie || [lpakTieckue MeToab! 1 GOpMBI OpraHu3aliy 00y4eHus. XapaKTepUCTHKA ACATEILHOCTH 00yYaroIuXcs
paboThI paboTh

panuorajakTMK M KBa3apoB. l3yueHue [BIKEHUS HEOECHBIX TE€J, 3BOJIONMU 3BE3N H
BceseHHOMH, IpoLieccoB, IPOUCXOAAIINX B 3BE3/1aX, B 3BE3JHBIX CUCTEMAX, B MEXXIaJJAKTUIECKOI
cpene, MaciutabHOM cTpykTyphl BeenenHoid. O0bsicHeHUe paciupenus BeeneHHON Ha 0CHOBE
3axona Xa06uma. [logroroBka k 00Cy)I€HNIO HEPEIIEHHBIX ITpoOieM actpoHomuH. [IpoBenenne
HaOJIOeHNH HEBOOPYKEHHBIM IJIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIOKECHUH IS
OIMPCACIICHUA TMOJIOKCHHUA H€6CCHI)IX O6’I)CKTOB Ha KOHKPETHYIO OaTy: OCHOBHLIC CO3BC3AUA
CeBepHoro nonymapus 1 sipkue 38€3/1p1. [IpoBeieHne HaOMOACHNH B Teleckon JIyHbI, TUTaHET,
Mueunoro [lytu. Yuactrue B AUCKYCCHH O HEPEIIEHHBIX MPOOIeMax aCTPOHOMHUHN

Hroro no pazneny 7

Paszpen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ||[O606maromee 4 YyacTie B AMCKYCCUH O POJM (PU3MKH M aCTPOHOMHMH B Pa3IM4YHBIX cdepax AEATEIbHOCTH

TIOBTOPEHHE yenoBeka. [lonroroBka coobmennii 0 Mecte (GU3MUECKON KapTHHBI MUPA B PSAIY COBPEMEHHBIX

NpeCTaBIeHU 0 Mpupozae. BrinoaHeHne yueOHBIX 3alaHuii, TEMOHCTPHPYIOLUIMX OCBOCHHE
OCHOBHBIX TIOHATHH, (PU3MUECKUX BEIMUMH M 3aKOHOB Kypca ¢usuku 10—11 kmaccos

Hroro no pazneny 4

Peseps 3

OBIIEE  KOJIMYECTBO| g8 4 7

YACOB I10 [TIPOI'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC (10-1, 10-2 OYHO-3A0OYHAS ®OPMA)
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®du3uka 1 MeTOAbI HAYYHOI'O IMMO3HAHUA

1)

®usnka — Hayka o npupoje. Hayunbie MeTO/1bl IO3HAHUS OKPYXKAIOILEro
MUpa.

2)

Ponb 1 MecTo (pusuku B opMUPOBaHUN COBPEMEHHOM HAYYHOU KapTUHBI
MUpa, B IPAKTUUYECKON JESITEIbHOCTH JIOAEH

Pa3zpen 2. Mexanuka

K

HHEMATHKa

1.

Mexanudeckoe JABHUXXCHHC. OTHOCHUTEILHOCTE MEXAHUYECKOT'O JABHUKCHUS.
ITepemerenne, CKOPOCThb, YCKOpEHHE.

PaBHOMepHOC HpHMOHHHCﬁHOe JABMKCHUC.

PaBHoyCKOpeHHOG HpHMOHHHeﬁHOC JABHIKCHUC.

CBoOoaHoe majeHue. Y CKopeHHue CBOOOTHOTO TaACHHUS.

KpuBonunerinoe npmxenune. [[BmkeHne MaTepruaibHOM TOYKHU 1O OKPYKHOCTH

Tect

HHaAMHKaA

E)SISIENEIIEN

[Tpuniun otHocuTensHOCTH ["anunes. MHepimanbHble CUCTEMBI OTCUETA.
[lepBrlii 3ak0H HproTOHA

~

Macca tena. Cuna. [Ipuniun cynepno3uinuu cuii. Bropoid 3akon Herotona s
MaTepuaibHOI TOUKH

Tperuii 3akoH HproTOHA /111 MaTepUanbHbIX TOUEK
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3akoH BCCMHUPHOI'O TAI'OTCHUA. Cua TsoKeCTH. HepBa;I KOCMHYCCKasA CKOPOCTh

10.

Cuna ynpyroctu. 3akoH ['yka. Bec tena

11.

Cuna tpenus. Koadpduument tpenus. Cuiaa conpoTUBICHUS IPU IBUKEHUU
TeJa B )KMJIKOCTH WJIU Ta3e

3)

[ToctynarensHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOIO Tea.
MowmenT cuibl. [liieuo cunbl. YcinoBust paBHOBECUS TBEPAOTO TeENa

3aKOHBI

COXPaHCHUSA B MEXAHUKE

12.

NMmynsc MmaTepualbHONM TOYKHM, CUCTEMBI MaT€pUaIbHBIX TOUEK. Mmmyibe
CWIbL. 3aKOH COXpaHEHUs UMITYJbca. PeakTHBHOE IBM)KEHUE

13.

Pabora 1 MmoutHOCTb cuitbl. KuHeTnueckas sHeprusi MaTepuaibHOM TOUKH.
Teopema 006 W3MEHEHNH KHHETHYECKOW YHEPTHU

14.

[TorenunanwsHas sueprus. [lorenuuansHast sHeprus ynpyro a1ehopMUpPOBaHHON
npyxuHbl. [loTeHnnanbHas sHEprus Tesa BOJIM3U IOBEPXHOCTH 3eMIIU

4)

HOTeHI_[I/IaJ'IBHBIe N HCIIOTCHIMAJIbHBIC CHUJIBI. CBs13b pa6OTbI HCIIOTCHI M AJIbHBIX
CHJI C U3MCHCHHEM MEXaHHICCKOM OHEPTHUU CUCTCMBI TCII. 3aKkoH COXpPAaHCHUA
MEXaHHYECKOH OHCPIUun

5)

Jlaboparopnast pabota «MccnenoBanue CBs3M pabOThI CUIIBI C U3MEHEHUEM
MEXaHHYECKOH SHEPTUH Tella Ha MPUMEPE PACTSKEHUS PE3UHOBOTO KIYTa)

JIP «MccrnenoBanue cBsI3u
paboThI CUITBI C
W3MCHECHUEM
MEXaHHYECKOH dHepTun
TeJa Ha TIpUMepe
pacTsKeHUS PE3NHOBOTO
KTyTa»

Tect

15.

KonTtponbHas padora Nel no reme «Kunemaruka. J[nHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

Pa3nea 3. Mosekyasipuasi pu3nKa M1 TePMOIHMHAMHUKA

OCHOBBI MOJICKYJISIPHO-KHHETHYECKOI TEOpHH

16.

OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KMHETUYECKOW Teopur. bpoyHOBCKOE
nskenue. Auddysus
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6) Xapakrep JBM)KEHUS U B3aUMOJIEHCTBHSI YacTUI] BelllecTBa. MoeI CTpOeHHUS
ra3oB, JKMJIKOCTEW U TBEPIBIX TEN
17. Macca monekyin. Konnuectso Bemectsa. [locrossHHas ABoraapo
7) TernnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana remmneparyp
Lenscus
18. Wneanphbiii raz B MKT. OcnoBHoe ypaBHenne MKT
19. AbGcoutoTHas TeMiepaTypa Kak Mepa CpeJHed KUHEeTUYECKOH SHEPTuu
JIBHKEHHUsI MOJIEKYJl. Y paBHeHHe MeHieneeBa-Kianepona
20. 3akoH [lanbToHa. ['a30BbIC 3aKOHBI
8) JlaGopatopHas padora «lccnenoBaHue 3aBUCUMOCTH MEX]y [TapaMeTpaMu JlaGoparopHas paboTa
COCTOSIHUS pa3peKEHHOI'0 Ta3a «HccnenoBanue
3aBUCUMOCTH MEXIY
rapaMeTpamu COCTOSIHUS
Pa3peKEHHOT0 razay
21, W3onporeccsl B HI€IBHOM Ta3e U UX rpaduuecKoe NpeCcTaBICHNIe Tecr
OCHOBBI TEPMOIHUHAMUKH
22, BHyTpeHHss sHeprus TepMoIMHAMUYECKON CHCTEMBI U CITOCOObI €€
n3MeHenus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHss sHEprus
0JIHOATOMHOI'0 HJICAJIBHOT'O Ta3a
23. Bune! temonepenaun
24, VY aenbHas TEIIOEMKOCTD BelllecTBa. Komn4yecTBo TEMIIOTH IPU TEIIONEpeaaye.
AnmabaTHBIi poriecc
25. [IepBblil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE K U30IIpoLieccam
9) Heo6paTumocTs nporeccoB B pupoae. BTopoit 3akoH TepMOINHAMUKH
26. [Mpunuun nevictBus u KII1l TemnoBoit MammHsbl
10) ukn Kapno u ero KIT
27, DKoJoru4ecKue NpoOIeMbl TETNI0O3HEPTETUKH
11) O6o06maromuii ypok «MoekynsipHas ¢puzrka. OCHOBBI TEPMOIMHAMUKN Tecr
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28.

KonTponbhas pabota no teme «MonekyinspHas ¢pusnuka. OCHOBBI
TEPMOIUHAMUKI

ArperaTHsbie cOCT

osiHuA. Ma3oBble NMepeExoabl

29.

Hapoo6pa30BaHHe N KOHJACHCaIus. I/IcnapeHHe " KUIICHHUEC

30. AOGcoroTHas ¥ OTHOCHTENbHAs BIAXKHOCTh Bo3yxa. HaceleHHbIi map

31. Tsépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS CBOMCTB
kpuctamioB. XKuakue kpucramisl. CoBpeMeHHble MaTepUallbl

32. [InaBneHue u kpuctauuzauus. Y aelbHas TerioTa miaasienus. Cydonumanus

12)

VYpaBuenue temiooro 6ananca. KontponsHas padora.

Pa3znea 4. Diektp

OAMHAMMKA

3.11eKTpnqec1c0e 1oJ1e

33. DnexTpu3aius Ten. DIeKTpudeckuil 3aps. J(Ba Buia 3IeKTPUUECKUX 3apsI0B
34. [IpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS
AIIEKTPHUYECKOTO 3apsizia
35. BiaumopeiictBue 3apsioB. 3akoH Kynona. TouedHbIN JIeKTPUUECKHI 3apsiT
36. Hanpsox€HHOCTB AnekTpudeckoro nodst. [IpuHmun cynepro3uim
JJIEKTPUYECKHUX MoJed. JIMHUN HanpsKEHHOCTH
37. Pabota cun sanexktpocraruueckoro nodist. [Toreniuman. Pa3nocTs noTeHnuanon
38. [TpoBOTHUKY M JUDIEKTPUKHU B DIEKTPOCTATHIECKOM ToJie. JIumanekTpudeckas
IIPOHUIIAEMOCTh
39. OnektpoémkocTh. KonaeHncatop
13) DNEeKTPOEMKOCTD IIIOCKOTO KOHAEHCATOpa. DHEPrus 3apsHKEHHOTO
KOHJICHCATOpa
14) JlaGopatopHnas pabora "M3MepeHue 31eKTpoEMKOCTH KOHAeHcaTopa" JlaGoparopHas paboTa Tecr

"U3mepenue
3JIEKTPOEMKOCTH
KOoHJAeHcaTopa'

IToCTOAHHBIN JJIEKTPUYECKHI TOK
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40

ITpuHuun nefcTBUs U NIPUMEHEHHE KOHIEHCATOPOB, KOMUPOBAJILHOTO
anmnapara, CTpyHHOT0 IPUHTEPA. DIEKTPOCTATUUECKAs 3allUTa. 3a3eMIICHHUE
JIEKTPOIPUOOPOB

41.

DIJIEKTPUYECKUI TOK, YCIOBUS €ro cyiiecTBoBanus. [locTosHubli TOK. Criia
toka. Hanpsikenne. ConpoTtusienue. 3akoH OMa 1l y4acTKa enu

15) [TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHUKOB. JlaboparopHas paboTa
JlaGopaTopnas pabora «/3yueHre CMEIaHHOTO COSAMHEHUS PE3UCTOPOB «M3y4yeHne CMEIIaHHoro
COEJTMHEHUS PE3UCTOPOBY

42.

Pabota u MomrHOCTE AMeKTprudecKoro Toka. 3akoH Jxoysi-JIenmna

43.

3axon OMa 11 TOJIHOM (3aMKHYTOM) anekTpuyeckoi uenu. Koporkoe JlaboparopHas pabota
3ambikanue. Jlabopatopnas pabora «M3mepenue 3/1C uCTOYHUKA TOKA U €r0 «M3mepenue D/1C
BHYTPEHHETO COIPOTUBIICHUS UCTOYHUKA TOKA U €ro
BHYTPEHHETO
COIIPOTHBIICHUS»

44,

PesepBHblit ypok. KonTponbhas pabota no Teme "InekTpoauHaMuka"

16) O6o0mmaromuii ypok «JIeKTPOIUHAMUKA)

45.

DNeKTpOHHAs TPOBOIUMOCTH TBEPBIX METAIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJUIOB OT Temneparypbl. CBEpXIpOBOAUMOCTb

46.

DnexTpuueckui Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX TyYKOB

47.

[TomynpoBoIHUKH, UX COOCTBEHHAS U TIPUMECHASI IPOBOIUMOCTh. CBOHCTBA
p—N-niepexoa.

48.

DNEeKTPUUECKUN TOK B paCTBOpPAX M pacilyiaBax dJIEKTPOIHUTOB.
DNIEeKTPONMTHYECKAs TUCCOLMAIIHS. DIEKTPOIIU3

49.

DneKTpruYecKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATEIbHbIN
paszpsa. Monaus. [1nazma

17) DnexTpuueckre mprudOphl U YCTPOMCTBA U UX MPAKTUIECKOE TPUMEHEHHUE.
[TpaBuna TeXHUKHU 6€30MTACHOCTH.

Tect

50.

KonTponpHas pabota mo Teme «3nekTpocTaTuka. [IoCTOSHHBIN 3K TpUUeCKuid
TOK. TOKHM B pa3IM4YHBIX CPEIAX»
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51. PesepBubIil ypok. O6o6maromnuii ypok mo remam 10 kiacca

68 UTOoro

Hroro: 68 yacos, U3 HUX YPOKOB, OTBEJI€HHBIX HA KOHTPOJIbHbIE PaldoThl, - He (oJiee 4
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ITHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC (BAOYHAS ®OPMA)

oKa
S5 =

. D =

g = 5 S

= £ S = Tema ypoka IIpakTHueckas padora dopma KOHTPOJIA

=S B a yp p p p p

N = 8 =

> o 5«

< s =
O A

1 | 2 | 3 4 5

®du3uKa 1 MeTOAbI HAYYHOI'O IMO3HAHUSA

1) ®usuka — Hayka o npupoge. Hayunsie MeToabl IO3HAHUS OKPYKAIOLIETO
MUpa.
2) Posb 1 MecTO ¢pu3nKN B JOPMHUPOBAHUU COBPEMEHHON HAyUYHOW KapTHUHBI
MHpa, B IPAKTUYECKOHN AESTEIBHOCTHU JIOJEH
Pa3zpen 2. Mexanuka
Kunemarnka
4, Mexannueckoe 1BrkeHre. OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBUYKEHUSI.
Ilepemenienue, CKOPOCTb, YCKOPEHHUE.
5. PaBHOMEpPHOE IPAMOJIMHEWHOE BUKEHHUE.
6. PaBHOYCKOpEHHOE IIPSIMOJIIMHEUHOE JBUKEHUE.
3) CBoOoaHoOe majieHne. Y CKOpeH!ue CBOOOTHOTO TaACHHUS.
7. KpuBosmHeliHOe aBrxkeHue. J[BHKEeHNE MaTEPUAIIBHON TOYKH 110 OKPYKHOCTH Tect
JAnnamuka
8. [IpuHnnn otHOCcHTENbHOCTH ["anmunes. lHepuuanbHble CHCTEMBI OTCUETA.
[lepBrlii 3ak0H HproTOHA
0. Macca tena. Cuna. [Ipuniun cynepno3uiuu cuil. Bropoii 3akon Herotona s
MaTepUaIbHOW TOUKH
10. Tpernii 3akoH HBIOTOHA [UIs1 MAaTEpPUAIIBHBIX TOYEK
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4) 3akoH BceMupHOTo TsaroteHus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTh
11. Cuna ynpyroctu. 3akoH ['yka. Bec tena
0. Cuna tpenus. Koadpduument tpenus. Cusa conpoTUBICHUS IPU ABUKEHUU
Tesa B )KMJIKOCTH MJIU ras3e
5) [ToctynarenbHoe U BpalareabHOE ABMKEHHE aOCOIIOTHO TBEPAOIO Tea.
MowmenT cuibl. [liiedo cunbl. YcinoBusi paBHOBECUS TBEPAOTO TeENa
3aKOHBI COXpaHEHHS B MEXaHHKe
10. NMnynsc maTepralbHONM TOYKH, CUCTEMBI MATEpUAIbHBIX TOYEK. MMITybC
CWIbl. 3AKOH COXpaHEHUs! UMITyJibca. PeakTUBHOE ABMKEHUE
11. Pa6ota u momrHoCTh cuibl. Kunetnueckas sHeprusi MaTepruallbHONH TOUYKH.
Teopema 006 W3MEHEHNH KHHETHYECKOW YHEPTHU
12. [TorenunanwsHas sueprus. [lorenuuansHast sHeprus ynpyro n1eGopMUpoOBaHHON

npyxuHbl. [loTeHnnanbHas sHeprus Tesa BOJIM3U IOBEPXHOCTH 3eMIIU

7) [ToTeHnuanpHble U HEMOTEHIMAIbHBIE CUJIbl. CBSI3b PA0OTHI HEMOTEHIIMATBLHBIX
CHJI C IBMEHEHUEM MEXAHUIECKOU OHEPTHUU CUCTCMBI TCII. 3akoH COXPAaHCHUA
MEXaHUYECKOH dHepTrun
8) Jlabopartopnast pabota «McciaenoBanue CBs3M pabOThI CHUJIBI C U3MEHEHUEM JIP «MccnenoBanue cBsizu | Tect
MEXaHHYECKOHN SHEPTUH Tella Ha MPUMEPE PACTSKEHUS PE3UHOBOTO KIYTa) paboThI CUITBI C
N3MCHCHHUEM
MEXaHHYECKOH dHepTun
TeJla Ha IpUMeEpe
pacTsKeHUS PE3NHOBOTO
KTyTa»
9) KonTponbnas pabota o Teme «Kunematuka. J[nHaMuka. 3aKOHBI COXpaHEHUs

B MECXAaHUKCEC»

Pa3nea 3. Mosekyasipuasi pu3nKa M1 TePMOIHMHAMHUKA

OCHOBBI MOJICKYJISIPHO-KHHETHYECKOI TEOpHH

13.

OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KMHETUYECKOW Teopur. bpoyHOBCKOE
nskenue. Auddysus
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9)

XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTHUL] BellecTBa. Moenu CTpoeHus
ra3oB, JKMJIKOCTEW U TBEPIBIX TEN

10)

Macca monekyn. Konndectso Bemectsa. [locrosiHHas ABoraapo

11)

TenoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Lenscus

14.

Wneanphbiii raz B MKT. OcnoBHoe ypaBHenne MKT

15.

AbGcoutoTHas TeMiepaTypa Kak Mepa CpeJHed KUHEeTUYECKOH SHEPTuu
JIBHKEHHUsI MOJIEKYJl. Y paBHeHHe MeHieneeBa-Kianepona

16.

3akoH [lanbToHa. ['a30BbIC 3aKOHBI

12)

Jlaboparopnas padota «VccneqoBanue 3aBUCMIMOCTH MEXTy ITapaMeTpaMu
COCTOSIHUS pa3peKEHHOI'0 Ta3a

JlaGopaTopHas pabora
«HccnenoBanue
3aBHCUMOCTH MEXIY
rapaMeTpamMu COCTOSTHUS
Pa3peKEHHOTO ra3a

13)

HM3onporneccsl B UiealibHOM Ta3e U HX rpaduueckoe npe/ICTaBICHuE

Tect

OCHOBBI TEPMOIHHAMHKH

17.

BHyTpeHHss sHeprus TepMoIMHAMUYECKON CHCTEMBI U CITOCOObI €€
n3MeHenus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHss sHEprus
0JIHOATOMHOI'0 HJICAJIBHOT'O Ta3a

14)

Buns! Tenionepenaun

15)

VY aenbHas TETUIOEMKOCTH BemlecTBa. KOoM9IecTBO TETUIOTHI TPH TEIUIONEpeIave.
AnmabaTHBIi mpoliecc

18.

[IepBblil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHHE K U30IIpoLieccam

16)

Heo6patumocTs nporeccoB B mpupojae. BTopoii 3akoH TepMoIMHAMUKH

19.

[Mpunuun nevictBus u KII1l TemnoBoit MammHsbl

17)

ukn Kapno u ero KIIT{

20.

DKoJoru4ecKue NpoOIeMbl TETNI0O3HEPTETUKH

18)

O6o0maromuii ypok «MonekynsapHas pusruka. OCHOBBI TEPMOIUHAMHUKN)

Tect
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19)

KonTponbnas pabota no teme «MonekyinspHas ¢pusrka. OCHOBBI
TEPMOANHAMUKI

ArperaTHsbie cOCT

osiHuA. Ma3oBble nmepexoabl

21.

Hapoo6pa30BaHHe N KOHJACHCaIus. I/IcnapeHHe " KUIICHHUEC

22. AOGcoroTHas ¥ OTHOCHTENbHAs BIAXKHOCTh Bo3yxa. HaceleHHbIi map
20) Tsépnoe teno. Kpucrammueckue u amopdHble Tena. AHU30TPONHS CBOMCTB
kpuctayuioB. JXKunkue kprcrauibl. CoBpeMEeHHbIE MaTePHAIIbI
23. [InaBneHue u kpuctauuzauus. Y aelbHas TerioTa miaasienus. Cydonumanus
21) VYpaBuenue TermioBoro 6ananca. KontponsHas padora.

Pa3znea 4. diektp

OMHAMHKA

3.11eKTquec1c0e 1oJ1e

24,

DnexTpu3aius Ten. DIeKTpudeckuil 3aps. J(Ba Buia 3IeKTPUIECKUX 3apsA0B

25.

HpOBO,I[HI/IKI/I, AUIJICKTPUKHU U IMOJTYIIPOBOJHUKH. 3aKoH COXpaHCHHUA
QJICKTPHUYICCKOI'O 3apsaaa

26.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 35eKTpuyecKuii 3apsiz

22)

Hanpsoxénnocts amekTpudeckoro noiis. [IpuHnun cyneprno3unuu
JJIEKTPUYECKHUX MoJeN. JIMHUN HanpsKEHHOCTH

23)

Pa6ora cun anekrpocrarnueckoro nois. [lorennuan. Paznocts noTeHnnanos

24)

[IpOBOHMKYM M AMDIIEKTPUKH B JJIEKTPOCTATUYECKOM T0JIe. JIMdIIeKTprIecKas
IIPOHULIAEMOCTD

27,

OnexrpoémkocTs. Konnencarop

25)

DNEeKTPOEMKOCTD IIIOCKOTO KOHACHCATOPa. DHEPTHs 3apPsHKEHHOTO
KOHJICHCATOpa

26)

JlaGopatopHnas pabora "M3MepeHue 31eKTpoEMKOCTH KOHAeHcaTopa"

JlaGoparopHas paboTa
"U3mepenue
3JIEKTPOEMKOCTH
KOoHAeHcaTopa'

Tect

IToCTOAHHBIN JJIEKTPUYECKHI TOK
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27)

[TpuHuun neicTBUs U IPUMEHEHHE KOHIEHCATOPOB, KOMUPOBAJILHOTO
anrnapara, CTpyHHOT0 IPUHTEPA. DIEKTPOCTATUUECKAs 3alllUTa. 3a3eMJICHHUE
JIEKTPOIPUOOPOB

28.

DIJIEKTPUYECKUI TOK, YCIOBUS €ro cyiiecTBoBanus. [locTosHubli TOK. Criia
toka. Hanpskenne. Conportusienue. 3akoH OMa i1 y4acTKa Lenu

28)

[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COSAMHEHNE TPOBOHUKOB.
JlaGopatopnas pabota «3yueHrne CMEIaHHOTO COEAMHEHHS PE3UCTOPOBY

JlaGopaTopHas pabota
«M3y4eHne CMEIIaHHOro
COEJTMHEHUS PE3UCTOPOB)»

29.

Pabota u MomrHOCTE AMeKTprudecKoro Toka. 3akoH Jxoysi-JIenmna

30.

3axon OMa 11 TOJIHOM (3aMKHYTOM) anekTpuyeckoi uenu. Koporkoe
3aMblkaHue. JJaboparopHas padora «M3mepenne D/1C UCTOUHUKA TOKA U €r0
BHYTPEHHETO COIIPOTUBJICHUS

JlabopaTtopHas pabota
«M3mepenue D/1C
UCTOYHUKA TOKA H €r0
BHYTPEHHETO
COIIPOTHBIICHUS)

29)

PesepBHblit ypok. KonTponbhas pabota no teme "IiaeKkTpoauHaMuKa"

30)

O6o0mmaromuii ypok «JIeKTPOIUHAMUKAY)

31.

DNeKTpOHHAs TPOBOUMOCTH TBEPBIX METAUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJUIOB OT Temneparypbl. CBEpXIpOBOAUMOCTb

31)

DnexTpuueckuil Tk B BakyyMe. CBONCTBA 3JIEKTPOHHBIX TyYKOB

32.

[TomynpoBoIHUKH, UX COOCTBEHHAS U TIPUMECHASI IPOBOIUMOCTh. CBOHCTBA
p—N-niepexoa.

33.

DNEeKTPUUECKUN TOK B paCTBOpPAX M pacilyiaBax dJIEKTPOIHUTOB.
DNIEeKTPONMTHYECKAs TUCCOLMAIIHS. DIEKTPOIIU3

34.

DneKTpruYecKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATEIbHbIN
paszpsa. Monaus. [1nazma

32)

DnexTpuueckre mpruOOphl U YCTPOMCTBA U UX MPAKTUIECKOE IPUMEHEHHE.
[TpaBuna TeXHUKHU 6€30MTACHOCTH.

Tect

33)

KOHTpOJIBHaH pa60Ta 10 TCEMC <<3HeKTpOCTaTI/IKa. IlocTossHHEBIM C-)JIGKTpI/I‘-IeCKI/Iﬁ

TOK. TOKHM B pa3iIM4YHBIX CPEIAX»
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34)

PesepBubIit ypok. O6o6maromnuii ypok mo remam 10 kiacca

68

nToro

Hroro: 68 yacos, U3 HUX YPOKOB, OTBEJI€HHBIX HA KOHTPOJIbHbIE PadoThl, - He (oJiee 4

IHOYPOYHOE IINTAHUPOBAHHUE
11 KJACC (11-1 OYHO-3AOYHAS ®OPMA)

Ne ypoka
5 =
a £ 5
s &
=]
= 5 S 'S Tema ypoka IIpakTuyeckas padora ®opMa KOHTPOJIsA
=S 5 &
o = S =
A=Y S«
< s =
O =2
1 2 3 4 5

Pazjnen 1. DuekTpoanHaMuka.

MaruutHoe moJie

1. ITocTossHHBIE MATHUTBI U UX B3auMozencTBUE. MarauTHoe nosne. Bekrop
MAarHUTHOW MHAYKIWH. JINHUYM MarHUTHOW MHAYKIWUH
2. MarauTHoe nojie npoBogHUKa ¢ TokoM. OnbIT Opcrena. Bzaumoneiicteue

IMPOBOAHUKOB C TOKOM
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1) JlaGopaTtopnas pabora Nel
«M3y4eHre MarHUTHOTrO
. HOJIS1 KAaTYILKU C TOKOM»
JlaGopatopHas paborta Nel «MccnenoBanue 1eHCTBUSI MOCTOSIHHOTO MarHUTa
Ha PAMKy C TOKOM» JlabopaTopHas pa6(3Ta Ne2
«HccnenoBanue neicTus
MOCTOSTHHOTO MarHuTa Ha
PaMKY C TOKOM»
3. JlelicTBUE MarHUTHOTO MOJISI HA IPOBOJHUK ¢ TokoM. Cuita Amriepa.
JlaGopaTtopHast pabora «HcciaenoBanue n1eCTBUS TOCTOSTHHOTO MarHuTa Ha
PaMKY C TOKOM»
4. JleiicTBre MarHUTHOIO MOJIS Ha JBIDKYILYIOCS 3apsbkeHHYro dactuny. Cuna
Jlopenma. Pa6ota cwitbl Jlopenna
S. OnexTpoMarHuTHast UHAYKUMs. [1oTok BekTopa MarHuTHOM HHAYKIMH. D/1C
MHAYKIMH. 3aKOH 3JeKTpOMarHuTHoW uHaykiuuu Papanaes
2) Jlaboparopras padota Ne3
JlaGopatopHas padota Ne2 «MccnenoBanue siBIEHUS 3J€KTPOMAarHUTHON «HccnenoBanue siBIeHUS
WHTYKITAH) AIIEKTPOMArHUTHOM
UHIYKIH)
6. WuayktuBHOCTH. SIBneHue camonnaykuuu. 3J1C caMOMHAYKIMU. DHEPTUs
MarHUTHOT'O MOJIsL KATYHIIKU C TOKOM. DJIEKTPOMarHuTHOE I0JIe
7. TexHUYECKHE YCTPOUCTBA M UX MTPUMEHEHHE: TTOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHIL,
WHIYKIIMOHHAS 11eYb
3) Ob6o6maromuit ypok «MarautHoe nose. SNeKTpOMarHuTHasi HHAYKIUS»
8. KonrtponbHas padora no reme «MarHuTHoe nosie. JJIeKTpoMarHuTHast
WHTYKITHSI

Pasznea 2. Koste0anus 1 BOJIHBI.

MexaHnuyecKHe U JJIEKTPOMATHUTHbIE KOJIe0aHus
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CBobOoaHble MexaHndeckue kosaedanus. ['TapmoHnyeckue koaedaHus.
YpaBHeHHe rapMoHUUecKUX KoseOanuil. [IpeBpallieHue 3Hepruu.

4)

JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH TIEPHOJIa MAJTBIX
KOJIcOaHMI TPy3a HAa HUTH OT JJIMHBI HUTH M MacChl TPy3a»

Jlaboparopuas pabota
«HUccnenosanue
3aBHCHMOCTH TEpHOJIa
MaJIbIX KOJICOaHHM Tpy3a
Ha HUTH OT JIJIMHBI HUTH U
MacChl Tpy3a»

10.

Konebarenbubiit KOHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIC KOJICOAHUS B
UeanbHOM KoJiebaTeIbHOM KOHTYpE. AHAJIOTHS MEXKYy MEXaHHUYECKUMHU U
AJIEKTPOMATrHUTHBIMHU KOJICOAHUSIMU

Tect

11.

®opmyna Tomcona. 3aKoH cOXpaHEHHsI SHEPTUU B UI€aIbHOM
KoJIeOaTeIbHOM KOHTYpe. Pemmenue 3amau.

5)

[IpencraBieHue o 3aTyxarolmux KoneOaHuaX. BboIHyX/IeHHbIE MEXaHUYECKHE
Kosiebanus. Pezonanc. BeIHYXIeHHBIE 2JIEKTPOMAarHUTHBIEC KOJICOAHUs

12.

ITepemenHbIi TOK. CHHYCOMIAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U IEHCTBYIOIIEE 3HAUCHHE CUJIbl TOKA U
HaIpsHKEHUs

6)

Tpanchopmarop. [IpouszBoacTBo, nepenada u NoTpedICHUE IIEKTPUUECKOM
SHEPruu

Mexanuueckue u

JICKTPOMAIrHUTHBIC BOJTHBI

13.

YCTpolCcTBO M MPAKTHYECKOE TPUMEHEHUE AJIEKTPHUYECKOTO 3BOHKA,
reHeparopa NepeEMEHHOr0 TOKa, JIMHUM JJIEKTponepeaay

Tect

14

DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE dJIeKTpodHepruu. Kynbrypa
HCIIOJIb30BAHMUS JIEKTPOIHEPTUH B IIOBCEHEBHON KU3HU

15.

Mexanudeckue BOJIHBI, yCIIoBUs pactpoctpanenus. [lepuoa. CkopocTts
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepeyHblie U Mpoa0IbHbIE BOJHBI

16.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3Byka
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17. DJeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U ckopocTh. Lllkana
JIEKTPOMArHUTHBIX BOJH
18. [TpuHLMIIBI pagHOCBS3H U TENEBUIECHUS. Pa3BUTHE CPEICTB CBSA3M.
Pagnosokanus
19. KonTponbnas pabota «KoneGaHus 1 BOTHBDY
OnTuka
20. [TpsaMonuHeiiHOe pacipocTpaHeHHe CBeTa B 0JIHOPOIHOM cpeze. ToueuHblit
UCTOYHUK cBeTa. JIyu cBeTa. OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTUKH.
3aKOH NPSIMOJIMHEHHOTO PAaCIPOCTPAHEHUs CBETA.
21. OtpaxkeHue cBera. 3aKOH OTPa)KEHUS CBETA.
22, [Tpenomnenue ceera. [losiHoe BHyTpeHHee oTpaxenue. [IpenenbHblil yroiu
IIOJIHOTO BHYTPEHHETO OTPAKEHUS
7) JlaGopaTtopHnas pabota
JlaboparopHas pabota «3MepeHue nokasaresns NpeaoMIICHHS CTEKIIa» «3mepenune nokaszaresns
IPEJIOMIICHUS CTEKIIa»
23. JIunssl. [Toctpoenue n3obpakeHuii B mua3e. PopMyIia TOHKOH JTHH3HI.
YBenu4eHue JIMH3bI
8) JlaboparopHas paboTa
JlaGopatopHas pabota «lccnenoBanue cCBOWCTB N300paKEHUN B JIMH3AX)» «HMccrnenoBanue CBOMCTB
1300paKeHUI B IMH3AX»
24, Hucnepcus ceera. CinoxxHbIi coctaB 6enoro cera. Ler. JlabopaTopHas
paborta «HabmroieHue AUCepCcun CBETa
25 WnTepdepenmus ceera. Audpaxuus ceera. AudpakiunonHas pemerka
9) [TonepeunocTs cBeTOBBIX BONH. [Tonspuzanus ceera
26. OnTuueckue MpudOPHI U YCTPOICTBA U YCIIOBUS UX 0€30MacHOTO

IMPUMCHCHU . O606H_IGHI/IG 1 TOBTOPCHUC TCMbI «Konebanusy BOITHBI.

Pa3nea 3. CnennajibHasi TeOPUs OTHOCHTEJIBHOCTH.
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217. I'panuipl IPUMEHUMOCTH KJIacCU4eCKOM MexaHuku. [locTynaTsl cienuanbHON
TEOpUHU OTHOCUTENbHOCTHU. [locTynaTel DMHIITEHA.

10) OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAILlEHUE
JUINHBI

28. OHeprus 1 UMIYJbC PEISATUBUCTCKOMN yacTUIbl. CBA3b Macchl C SHEpruei u
UMITYJIbCOM. DHEPIHUs TOKOSI

29. KonTponbras pabota «Ontuka. OCHOBHI CIIEIHATIBLHON TCOPUU
OTHOCHUTEJIEHOCTHY

Pa3nea 4. KantoBas puzuka

JJIeMeHThI KBAHTOBOM ONTHKH

30. ®oronsl. opmyna [Inanka. DHeprus u UMIynbe GoToHa
31. OtkpsiTue u uccnenoBanue pororddexra. Onwitel A. I'. CTonerona
32. 3akonsbl poTtodddexra. YpaBHenue DiHmTeiHa 1151 poroddderra. «KpacHas
rparuiay Gorodddexra
11) Jasnenne ceeta. OnbiThl I1. H. JlebeneBa. Xumuueckoe AeWCTBUE CBETA
12) TexHuueckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: (POTOINEMEHT,
(dhoTOIaTYUK, COTHEUHAs OaTapesi, CBETOIUO]]
33. Pemenue 3a1a4 o teme «21eMEHThl KBAHTOBOM ONTUKM»
Crtpoenue atoma
34. Mogens atoma Tomcona. OnbiTel Pezepdhopaa o paccestHuio o-4acTwil.
[TnanerapHast MosieNb aTOMa
35. [Tocrynarer Bopa
36. W3nyuenue u norsouieHue GOTOHOB MPH MEPEXOE aToMa C OJTHOTO YPOBHS
SHEPIrUM Ha ApYyroi. Buasl criekTpoB
37. BonnoBeie cBoiicTBa yactuil. BonHel e bpoiinsa. KoprnyckynsipHO-BOIHOBOM

AyaJIn3M. CrnoHTaHHOE U BBIHYKACHHOC M3JTYUCHUC

ATOMHOE s11pO

38. OTtkpeiTHE paguoakTuBHOCTH. ONBITH Pezepdopaa mo onpeaenennio cocrara
paanoakTUBHOTO n3nydeHus. CBolicTBa anbda-, 6eTa-, raMMa-u3ITydeHHUS.
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39. CgoiicTBa anbda-, 6era-, raMMa-u3TydeHus. BausHue paanoakTHBHOCTH Ha
JKUBBIE OpPTraHU3MBbI
40. OTkpbITHE IPOTOHA U HeWTpoHa. M30Tombl. Anbga-pacnaj. DIEeKTPOHHBIN U
MO3UTPOHHBIN Oera-pacnaj. ['amma-u3nyueHue
41. OHeprus CBA3U HYKJIOHOB B siApe. S epHble peakluu. S 1epHbIi peakTop.
42. DOnemMeHTapHbIe YacTUIlbl. OTKPHITHE MO3UTPOHA. MeToIbl HAOMIOACHUS U

perucrpanuy 3JICMCHTAPHBIX YaCTHII.

Pa3nes 5. DjieMeHTHI ACTPOHOMMH U ACTPO(PU3UKH.

43. OTansl pa3BUTHA acTpoHOMUH. [IpHKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
actponomuu. Bun 38&31H0r0 HeOa. Co3Be3nus, ipKue 3BE3/1bl, TUIAHETHI, UX
BuauMoce ABmkeHne. CollHEUHAs CUCTeMa

44, Comnne. ConHedHass akTUBHOCTD. McTounuk 3Heprun CosHIa U 3BE31]

45, 3BE3/1bI, ©X OCHOBHBIC XapPaKTEPUCTUKH. 3BE3IbI TNIABHOM
MocJieIoBaTeIbHOCTH. BHyTpeHnnee crpoenue 38€371. COBpeMEHHBIC
MIPEICTABJICHHS O TPOMCXOXKACHUH M 3BOJroK COJTHIIA U 3BE3]T

46. Mneunsrii [Tyte — Hama ["anaktuka. [Tonoxenue u auxenue ComnHia B
lNayaktuke. I'anakTuky. YEpHBIE OBIPHI B ipaxX raJlaKTUK

47. Bcenennas. Paz6eranue ranaktuk. Teopus bonsioro B3peiBa. PenrkroBoe
u3iydeHre. MeraranakTuka

13) Hepemiennsie mpoGiieMbl acCTPOHOMUU

14) KonrtponbHas pabora «31eMEeHThl aCTPOHOMUHU U aCTPOPUIUKI

Paznen 6. O6001amee nOBTOpeHue

48. O6o0matomuii ypok. Poib ¢pu3uku u acTpOHOMUN B SKOHOMUYECKOH,
TEXHOJIOTHYECKOH, COIMANBHON M 3THYECKO chepax AesiTebHOCTH YelIOBEKa

15) Ob6o6maromuit ypok. Poib u Mecto pU3MKM U aCTPOHOMUHU B COBPEMEHHON
Hay4YHOU KapTHHE MHUpa

16) Ob6o6maromuit ypok. Posib puznueckoit Teopun B popMUpOBaHUN
IpEeJICTaBICHUNA 0 PU3NYECKON KapTHHE MHUpa
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17) O6o0maromuii ypok. Mecto huU3N4ecKoi KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEACTABIECHUIN O IPUPOJIE
49. PesepBHblil ypok. MaruutHoe nose. DIeKTpOMarHuTHas HHAYKIIHS
50. PezepBHblii ypok. Ontrika. OCHOBBI CLIEUAIBHON TEOPUH OTHOCUTEIILHOCTH
ol. PesepBublii ypok. KBanToBas ¢pusuka. DeMeHTHI aCTPOHOMUH U
acTpou3uku
68 Hroro

Htoro: 68 4yacoB, U3 HUX YPOKOB, OTBEJIE€HHbIX HA KOHTPOJIbHbIE padoThl, - He 0os1ee 4

IHOYPOYHOE IINTAHUPOBAHHUE
11 KIJACC (BAOYHASA ®OPMA)

Ney

=
=
&

Tema ypoka

padorta

Ayaurop.
CamocrosiTen
bHasi padora

IIpakTHyeckas padora

dopMa KOHTPOJIS

1 2 3

Pazjnen 1. DuekTpoanHaMuka.

MarnuTtHoe moJie

1. [TocTosiHHBIE MATHUTHI M UX B3auMoAelcTBUE. MarnuTHoe nosie. Bektop
MarHUTHOW UHAYKINH. JINHUM MarHUTHOW MHAYKIUH

2. MarnuTtHoe nojie TpoBoJHUKA ¢ TOKOM. OnbIT Opcrena. Bzaumopeiicteue
MIPOBOJHUKOB C TOKOM
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2) JlabopaTtopnas pabora Nel
«M3y4eHre MarHUTHOTO
. TOJISL KATYIIKH C TOKOM)
JlaboparopHuas pabota Nel «MccnenoBanue AecTBUSI MOCTOSHHOTO MarHuTa
Jlaboparopuas pabota Ne2
Ha paMKy C TOKOM» o
«UccnenoBanue nencTBus
IIOCTOSIHHOT'O MarHuTa Ha
pPaMKy ¢ TOKOM»
3. JleiicTBre MarHUTHOTO TOJISL HA MPOBOJIHUK ¢ TokoM. Cuna Ammepa.
JlaGopaTtopHast pabora «HcciaenoBanue n1eCTBUS TOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
4. JleficTB€ MAarHUTHOTO TIOJISI HAa JBMXKYIIYIOCS 3apsoKeHHYI0 yactuily. Cuiia
Jlopenma. Pa6ota cwitbl Jlopenna
S. OnexTpoMarHuTHast UHAYKUMs. [1oTok BekTopa MarHuTHOM HHAYKIMH. D/1C

WHAYKIHUU. 3aKOH AJIEKTPOMarHuTHOU nuaykuuu Papanes

VHITYKIUSD)

2) Jlaboparopnas padota Ne3
JlaGopatopHas pabota Ne2 «MccnenoBanue siBIEHUS 3J€KTPOMAarHUTHON «HccnenoBanue siBIeHUS
UHAYKIIAN» AIIEKTPOMarHUTHOM

UHYKIH

3) WNunyktuBHOCTD. SIBNeHne camonHaykuuu. 3/1C caMOMHAYKIMH. DHEPTU
MarHMTHOTO TOJIsl KaTYHIIKU C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

4) TexHuuyeckue ycTporucTBa U UX IPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,

JJIEKTPOMArHUTBI, AJIEKTPOJABUIaTENb, YCKOPUTEIIN JIEMEHTapHbBIX YaCTHIL,
VMHAYKIIMOHHAs MeYb
5) Ob6o6maromuit ypok «MarautHoe nose. SIeKTpOMarHuTHasi HHAYKIUS»
6) KonrtpomnbHas padora no reme «MarHuTHoe mnosie. JJIeKTpoMarHuTHast

Pasznea 2. Koste0anus 1 BOJIHBI.

MexaHnuyecKHe U JJIeKTPOMATHUTHbIE KOJIeOaHUs
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CBobOoaHble MexaHndeckue kosaedanus. ['TapmoHnyeckue koaedaHus.
YpaBHeHHne rapMoHUUecKUX KosieOanuil. [IpeBpaliieHue s3Hepruu.

7)

JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH TEPHOJ1a MAJTBIX
KOJIcOaHMI TPy3a HAa HUTH OT JJTMHBI HUTH M MacChl TPy3a»

Jlaboparopnas pabota
«HccmenoBanue
3aBHCHMOCTH TEpHOJIa
MaJIbIX KOJICOaHHI Tpy3a
Ha HUTH OT JIJIMHBI HUTH U
MacChl Tpy3a»

Konebarenbubiit KOHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIC KOJICOAHUS B
U7eanbHOM KoJieOaTeIbHOM KOHTYpE. AHAJIOTUSI MEXKY MEXaHUYECKUMHU U
AJIEKTPOMATrHUTHBIMHU KOJICOAHUSIMU

Tect

®opmyna Tomcona. 3aKoH cOXpaHEHHsI SHEPTUU B UI€aIbHOM
KoJiebaTebHOM KOHTYpe. Pemenue 3amau.

8)

[IpencraBieHue o 3aTyxarolmux KoneOaHuaX. BboIHyX/IeHHbIE MEXaHUYECKHE
Kosiebanus. Pe3onanc. BeIHYKIEHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUs

ITepemenHbIi TOK. CHHYCOMIAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U IEHCTBYIOIIEE 3HAUCHHE CUJIbl TOKA U
HaIpsHKEHUs

9)

Tpanchopmarop. IIpouszBoacTBo, nepenada u NoTpedIeHUE IAEKTPUUECKOM
SHEPruu

Mexanuueckue u

JICKTPOMAIrHUTHBIC BOJTHBI

10)

YCTpolcTBO M TPAKTHYECKOE TPUMEHEHNE AJIEKTPHUYECKOIO 3BOHKA,
reHeparopa NEpEMEHHOr0 TOKA, JIMHUM JJIEKTponepeaayd

Tect

11)

DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE dJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BAHMS JIEKTPOIHEPTUH B IIOBCEAHEBHON KU3HU

10

Mexanudeckue BOJIHBI, yCIIoBUs pactpoctpanenus. [lepuoa. CkopocTts
pacnpocTpaHeHUs U JUIMHA BOJIHBI. [lonepeyHblie v Mpoa0IbHbIE BOJHBI

12)

3Byk. CkopocTb 3ByKa. [' pomkocTs 3Byka. BeicoTa Tona. TemOp 3Byka




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInnensust KO CITIb Ne 1798 ot 15.04.2016 1.

3

11.

DJIEKTPOMAarHMTHbBIEC BOJIHBI, UX CBOMCTBA U cKOpocTh. [lIkana
AJIEKTPOMATrHUTHBIX BOJIH

12.

13)

[TpuHIMITBI paIHOCBSI3U U TEICBUICHUS. Pa3BUTHE CPEICTB CBS3U.
Pagnosokanus
KonTponpHas padora «KoiaebaHus U BOIHBD)

Ontuka

13.

[TpsimonHEHOE pacpocTpaHeHHEe CBETa B OJJHOPOAHOM cpeze. ToueuHbit
ucTouHuK cBeta. JIyd cBeta. OCHOBHBIC 3aKOHBI T€OMETPHUUECKOM ONTHUKH.
3aKOH MPSIMOJIMHEIHOTO PACIPOCTPAHEHHUSI CBETA.

14)

OTtpakeHue cBeTa. 3aKOH OTPAKECHHUSI CBETA.

14.

[Tpenomnenue ceta. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblii yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

15)

JlaGopaTtopHast pabota «M3mepenne nmokazaress IpeIOMICHHUS CTEKIIa»

JlaGopaTtopHnas pabota
«M3mepenune nokasareis
MPEJIOMIJICHUS CTEKJIa

15.

JIunzel. [loctpoenue nzobpaxenuii B mun3e. opmyna TOHKOMN JTUH3BI.
YBenuueHue JIMH3bI

16)

JlaboparopHas paboTa «lccrnenoBanue CBONCTB H300paKeHUN B JTHH3aX)»

JlabopaTtopHas pabota
«HccnenoBanne CBOMCTB
1300paKeHUI B IMH3AX»

16.

Hucnepcus ceera. CinoxxHbIi coctaB 6enoro cera. Ler. JlabopaTopHas
paborta «HabmroieHue AUCIEpCUH CBETA

17)

WNurepdepennus creta. udpaxus ceera. udpakironHas pemerka

18)

HOHCpC‘lHOCTL CBCTOBBIX BOJIH. Honxpmaum{ CBCTa

17.

OnTuueckue MpudOPHI U YCTPOICTBA U YCIIOBUS UX 0€30MacHOTO
npuMeHeHus. O6o0uieHne u nopropeHue Temsl «KonebaHusy BOJTHBIY.

Pa3nea 3. CnennajibHasi TeOPUs OTHOCHTEJIBHOCTH.
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18. I'panuipl IPUMEHUMOCTH KJIacCU4eCKOM MexaHuku. [locTynaTsl cienuanbHON
TEOpUHU OTHOCUTENbHOCTHU. [locTynaTel DMHIITEHA.

19) OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEYIEHUE BPEMEHHU U COKpAILlEHUE
JUINHBI

19. OHeprus 1 UMIYJbC PEISATUBUCTCKOMN yacTUIbl. CBA3b Macchl C SHEpruei u
UMITYJIbCOM. DHEPIHsl TOKOsI

20) KonTponpHas padora «Ontruka. OCHOBBI CHICIIHATILHON TEOpUN
OTHOCHUTEJIBHOCTHY

Pa3nea 4. KantoBas puzuka

JJIeMeHThI KBAHTOBOM ONTHKH

20. ®oronsl. opmyna [Inanka. DHeprus u UMIynbe GoToHa
21. OtkpsiTue u uccnenoBanue pororddexra. Onwitel A. I'. CTonerona
22, 3akonsbl poTtodddexra. YpaBHenue DiHmTeiHa 1151 poroddderra. «KpacHas
rparuiay Gorodddexra
21) Jasnenne ceeta. OnbiThl I1. H. JlebeneBa. Xummuueckoe AeWCTBUE CBETA
22) TexHuueckue ycTpoucTBa U MPAKTUYECKOE PUMEHEHHUE: (POTOIIEMEHT,
(dhoTOIaTYUK, COTHEUHAs OaTapesi, CBETOIUO]]
23. Pemmenne 3a1a4 no Teme « 3J€MEHTHI KBAHTOBOM ONTHKUY
Crtpoenue atoma
24. Mogens atoma Tomcona. OnbiTel Pezepdhopaa o paccestHuio o-4acTwil.
[TnanerapHast MOAeNb aTOMa
25. [Toctynarter bopa
23) W3nyuenue u nornomieHne GOoTOHOB MPH MEPEXOIE aTOMa C OTHOTO YPOBHS
SHEPIUM Ha Ipyroi. Buasl criekTpoB
24) BousiHoBgie cBoMcTBa yacTull. Bosnbl ne bpoinsa. KopmyckyisipHO-BOJIHOBO#M

AYyaJIn3M. CrnoHTaHHOE U BBIHYKICHHOC M3JTYUCHUC

ATOMHOE s11pO

26. OTtkpeiTHE paguoakTuBHOCTH. ONBITH Pezepdopaa mo onpeaenennio cocrara
paanoakTUBHOTO n3nydeHus. CBolicTBa anbda-, 6eTa-, raMMa-u3ITydeHHUS.
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1 2 3
25) CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusHue pagnoakTHBHOCTH Ha
YKUBBIC OPTaHU3MBI
27. OTkpbITHE IPOTOHA U HeWTpoHa. M30Tombl. Anbga-pacnaj. DIEeKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3inyueHue
28. OHeprus CBA3U HYKJIOHOB B siApe. S epHble peakluu. S 1epHbIi peakTop.
29. DneMeHTapHbIe YacTHIIBI. OTKPBITHE MO3UTPOHA. MEeTObI HAOIIOICHHS U

perucrpanuy 3JICMCHTAPHBIX YaCTHII.

Pa3nes 5. DjieMeHTHI ACTPOHOMMH U ACTPO(PU3UKH.

30. OTansl pa3BUTHA acTpoHOMUH. [IpHKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
actponomuu. Bun 38&31H0r0 HeOa. Co3Be3nus, ipKue 3BE3/1bl, TUIAHETHI, UX
BHAMMOE ABMKeHHE. CoHeYHas CHCTEMA

31. Comnne. ConHedHass akTUBHOCTD. McTounuk 3Heprun CosHIa U 3BE31]

26) 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TTIAaBHOM
nocJeI0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 38€31. CoBpeMEHHbIE
MPEJICTABICHUSI O MPOUCXOXKIEHUU U 3BONIOIMH CoHIIA U 3BE3NT

27) Muneunsiii [1yts — Hama 'anaktuka. [lonoxenue u neuxenue ComHia B
l"aynakTuke. I'anakTukyu. YEpHBIE OBIPHI B sipaxX raJlaKTUK
32. Bcenennas. Pa30eranue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe
u3aydyeHue. MerarajiakTuka
28) Hepeniennsie npobiaemMbl aCTpOHOMUU
29) KonrtponbHas pabora «1eMEeHThl aCTPOHOMUHU U aCTPOPUIUKI
Paznen 6. O6001amee nOBTOpeHue
33. Ob6o06maromuii ypok. Poib ¢pu3uku 1 acTpOHOMHN B 9KOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHOM U 3THYECKOH chepax esTeIbHOCTH YeIOBeKa
30) Ob6o6maromuit ypok. Posib 1 MecTo pU3MKH U aCTPOHOMHUHU B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUpa
31) Ob6o6maromuit ypok. Posib puznueckoit Teopun B popMUpOBaHUN

IIPEJICTaBICHUN 0 PU3NYECKON KapTHHE MHUpa
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1 2 3

32) O6o06matromuii ypok. Mecto hu3U4IecKor KapTHHBI MUpa B 00IIEM Py
COBPCMCHHBIX €CCTCCTBCHHO-HAYYHBIX HpeI[CTaBJIeHI/Iﬁ O IpUpoac

33) PesepBHbIil ypok. MarHuTHOE 10J1€. DJIEKTPOMAarHUTHAS UHYKIUS

34) PesepBHblii ypok. Ontrka. OCHOBBI CLIEUAIBHON TEOPUH OTHOCUTEIBHOCTH

34, PesepBublii ypok. KBanToBas ¢pusuka. DeMeHTHI aCTPOHOMUH U
acTpou3uku

68 Hroro

HToro: 68 4yacoB, U3 HUX YPOKOB, OTBEJIE€HHbIX HA KOHTPOJIbHBIE Pa00ThI, - He 0os1ee 4
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IIpoBepsiemble TPeOOBaHUA K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM o0pa3oBare/ibHOM nporpammsl 10 (ki1acc)

Kon nposepsiemoro

IIpoBepsiemble mMpeAMeTHbBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMBbI CpeIHEero 001uero

pe3yJiibraTta o0pa3zoBaHus
10.1 JleMOHCTpHpOBaTh HA TIPUEMEpPaxX Poiib U MECTO (PU3HUKH B (POPMHUPOBAHUU COBPEMCHHOW HAyYHOW KapTUHBI MUpA, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOM AESITEIIbHOCTHU JHOEH
10.2 Y4YUTHIBaTh TPAHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJEJeH: MaTepuaabHas TOUKa, HHEpLUaIbHas CUCTeMa
oTcyera, abCOIOTHO TBEPAOE TEIO, MICATBHBINA Ta3; MOJEIH CTPOCHUS ra30B, KUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsil - IPU PEeIICHUH (PU3NIECKUX 3324
10.3 Pacrio3naBate Qu3uyeckue sBIEHUS (MPOIECCh) U OOBSACHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-

KMHETUYECKOM TEOPUM CTPOEHHUS BEIECTBA U AJIEKTPOJAMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE NajJeHUe Teld, IBM)KEHHE 10 OKPY)KHOCTH, HHEpLHs, B3auMojeicTBue Tei; Auddysus,
OpOYHOBCKOE JBW)XEHHE, CTPOEHUE JKUAKOCTEH M TBEPABIX Tel, H3MEHEHHe o0bemMa Tell MpU HarpeBaHuU
(oxJaXIeHUHN), TETJIOBOE paBHOBECHUE, HCIIApEeHUe, KOHACH CAIHs, MIaBlIeHHEe, KPUCTAIUIN3aLUs, KUTICHNE, BIaXXHOCTb
BO3/lyXa, OBBIILIEHUE IaBJICHUS ra3a P €ro HarpeBaHUU B 3aKPBITOM COCY/JI€, CBSI3b MEX/1y TapaMeTpaMu COCTOSTHUS
rasa B M30IpOIECcCax; IEKTPU3aLUs Tell, B3aUMOJIECHCTBUE 3aps10B
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10.4

OnucelBaTh MEXaHHMYECKOC ABUIKCHUC, MHCIIOJIb3Ys (1)I/IBI/II-ICCKI/IG BCJIMYHHBI: KOOpAWHATA, IYTh, MNCPCMCIICHUC,
CKOpPOCTh, YCKOpPC€HHE, Macca Teja, CuJjla, HMIIYJbC TC€JIa, KHHECTHYCCKas OJHEPrusd, IMNOTCHLHUAIbHAasA OSHEPIUs,
MEXaHHN4YCCKas pa60Ta, MCXAaHUYCCKAasd MOIINHOCTBL; IIPU OIMCAHHWU IIPaBUJIBHO TPAKTOBATH (1)H3H‘I€CKI/Iﬁ CMBICJI
HCIIOJIb3YCMbIX BCJIHWYUH, UX 0003HaYEeHHs U CAWHUIbI, HAXOJAUTH (bOpMYJ'II)I, CBA3BIBAIOIIUEC JAaHHYIO (bHSH‘IeCKYI-O
BCJIMYHHY C APYTUMH BCIIMUYMHAMUA

10.5

OnuceiBaTh HN3YUCHHBIC TCIIJIOBBIC CBOMCTBA Tell U TCIJIOBEIC SABJICHUS, UCIIOJIb3YsI q)HSH‘{CCKI/Ie BCINYHNHEBI: 1aBJICHUC
raza, TCMIICpaTrypa, CpCAHAA KHUHCTHYCCKAd OHCPrusd XaoTHYCCKOI'0 ABHIXKCHUSA MOJICKYJI, CPCIAHCKBaApaTU4YHAA
CKOPOCTb MOJICKYJI, KOJUYCCTBO TCIUIOTHI, BHYTPCHHSIS SHCPTUA, pa60Ta rasa, KOS(b(i)I/H_[I/IeHT ITOJIE3HOT'O I[efICTBHSI
TCILJIOBOI'0 JABUTIATCIIA; IMPU OIIMCAHWU IPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/II71 CMBLICJI HUCIOJIB3YEMBIX BCIIMYMWH, HX
0003HaYeHHS U CAMHHNIbI, HAXOJUTb (bOpMy.TIBI, CBA3BIBAOIIUC JaHHYHO (I)I/ISI/IIICCKYIO BCJIIMYHHY C APYT'UMH BCINYNHaAM

10.6

OrnuchIiBaTh M3YyYCHHBIE DJIEKTPUUYCCKUE CBOMCTBA BEIIECTBA M JJICKTPUUECKHE SIBICHUS (MPOIECCHI), UCIOIb3YS
(bu3nuecKkre BEIMYUHBL: DJIEKTPUUECKHUM 3apsij, dJEKTPUUECKOe IMOoJje, HAMpPsHXKEHHOCTh MOJs, MOTeHIHUAal, Pa3HOCTh
MTOTCHIIUAJIOB; IIPH OMIMCAHUH NIPABHIILHO TPAKTOBATH (DU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEIMYMH, UX 0003HAYCHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO0 BETUYHHY C IPYTUMH BeTUYMHAMHU
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10.7

aHAIM3UPOBATH (PU3MUECKUE MPOIIECCHI U SBICHHUS, UCTIOIB3Ys (PU3MUECKUE 3aKOHBI U MPUHITUIIBL: 3aKOH BCEMHUPHOTO
tsirotenus, I, I1 u III 3akonbl HproTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW PHEPruM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPIO3ULIUU CUJI, IPUHIIUIT PABHONPABUS MHEPIUAIBHBIX CUCTEM OTCUETa; MOJICKYJISPHO-KMHETHUECKYIO
TEOPHIO CTPOCHHMSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEIHECH KHHETUYECKON YHEPTUU TEIIJIOBOTO JBMXKCHHS MOJICKYJI
C abCONIOTHOM TeMIepaTypoid, TIEPBEI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS JJICKTPUUYECKOTO 3apsiaa, 3aKOH
Kynona; mpu »ToM pasnuyaTh CIOBECHYIO (HOPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHHE U YCIOBHUS
(rpanutbl, 001aCTH) MPUMEHUMOCTHU

10.8

OOBSCHATH OCHOBHBIC TPUHIIMITBI JACHCTBHUS MAIluH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pazinyaTh yCIOBUS HX
0€30I1aCHOT0 UCII0JIb30BAHUS B IIOBCEAHEBHOM KU3HU

10.9

BEIMONHATE AKCHEPUMEHTHI IO WCCIICAOBAHUIO (PM3UYECKUX SBICHHHA W TPOLECCOB C MCIOJIB30BAHUEM MPSMBIX H
KOCBEHHBIX U3MEPEHU; IPH 3TOM (hopMynHpoBaTh IpodiieMy (3a/1a4y) U TUIIOTE3y Y4eOHOT0 IKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPENJI0KEHHOTO0 000PYA0BaHUS, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI

10.10

OCYH_IGCTBJ'IHTL psAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘leCKI/IX BCJIMYHUH; IIPpU 3TOM BBI6I/IpaTB ONTUMAIIBHBIN CIIOCO0
HU3MEPCHHUA U UCITIOJIB30BATh U3BCCTHBIC MECTOAbBI OLICHKHU HOFpGHIHOCTef/'I I/I3MepeHI/II\/JI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (U3UYECKUMHU BEIMYMHAMH C HCIOJNB30BAHHEM MPSIMBIX W3MEPEHH; MPU ITOM
KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHPOBATh PE3YJIbTAThl MOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHX BEIUYHH B BHJIC
Tabnuil U TpaduKOB, A€TaTh BHIBOABI IO Pe3yabTaTaM HCCIeT0BaAHUS
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10.12

CobmoiaTh paBuiIa 6€30MacHOTO TPYAA MPH MPOBEJACHUH UCCIICIOBAHHN B paMKaxX Y4e0HOTO IKCIIEPUMEHTA, yu4eOHO-
UCCIICIOBATEIILCKOW M MIPOCKTHON NESITEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIIBHBIX YCTPOHCTB W J1Ta0OpaTOPHOTO
obopynoBaHus

10.13

Pemate pacueTHble 331241 € IBHO 33JJaHHON (PM3MYECKON MOJIEIIbIO, UCTIONB3YS (PM3UUECKHIE 3aKOHBI U IPHHIIHIIBL;, Ha
OCHOBE aHalM3a YCIIOBHS 3a/la4d BHIOMPATh (PU3HUECKYIO MOJIENb, BBIACHATH (PU3MUECKHE BEIUYHHBI U (HOPMYIIHI,
HEOOXOIMMBIE JUIS €€ PEeICHHs, TPOBOJUTH PAacyeThl M OLIEHHBATh PEATBHOCTh MOJTYYEHHOTO 3HAUCHHS (PH3HUYECKOM
BEJIMYMHBI

10.14

Pemars kadyecTBEHHBIE 3aavu: BBICTpaUBATh JIOTHYCCKHU HCIIPOTHBOPCUYHUBYIO ICIIOYKY paccyx(neHHﬁ C OHOpOﬁ Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBI/I‘IGCKI/IG SABJICHUSA

10.15

Hcnonp3oBaTh MpH pemIeHuH y4eOHBIX 3a7ad COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTUU Ui IIOWCKAa,
CTPYKTYpPUPOBAHUSA, HHTEPIPETALUHU U MTPEJICTABICHUS YUeOHOU M Hay4YHO-TIOMYIIPHON HH(POPMALIUH, TOJTYYSHHOHN U3
Pa3IMYHBIX UCTOYHUKOB; KPUTUYECKH aHATU3UPOBATH MOTydaeMyro HH(pOpMaIuio

10.16

[IpuBOIMTE IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHbIX-(DU3UKOB B pa3BUTHE HAYKH, 00BICHEHHUE MTPOLIECCOB
OKPY’KaIOILEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb30BaTh TeOpeTUYECKHE 3HAHMA MO (U3UKE B MOBCEJIHEBHOW JKM3HU Ul oOecriedyeHus: 0e30MacHOCTH MpH
oOpallleHuu ¢ npudopamMu M TEXHUYECKMMM YCTPOMCTBAMHM, JUIsl COXpPAHEHHUS 370pOBbS M COOJIIOJIEHUS HOPM
JKOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH cpefie
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10.18

PaboTatp B rpymme C BBHIIOJHEHHEM DPa3HYHBIX COLMAIBHBIX POJIEH, MIAaHUPOBATh pabOTy TPYMIbBI, PAlMOHAIHHO
pacnpenenatb 00A3aHHOCTH U IJIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIIHsIX, aJIeKBATHO OLICHUBATh BKIIA]]
KaXX/I0TO U3 YUACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMBI

IIpoBepsiemble 3j1eMeHThI conep:kanus (10 kiaacc)

Kon Kon [IpoBepsieMble 371EMEHTBI COJIEPIKaAHUS
paszena | IpoBepseMOr
0 JJIEMEHTa
1 OU3NKA 1 METO/JIbI HAYYHOI'O IIO3HAHN A
11 ®dusmka - Hayka o npupoze. Hayunble MeTOAbl MO3HAHUS OKPY)KAKOLIEro Mupa. Poib 3KcriepuMeHTa M TEOpHM B
nporiecce MO3HaHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE
1.2 MogenupoBanue Gpu3MUeCKuX siBIEHUM 1 npoueccoB. Hayunble runote3sl. @U3nUecKue 3aKOHbI U TEOpUH. I "paHuUIIbI
MPUMEHUMOCTH PU3NUECKHX 3aKOHOB. [Ipuninn coorBeTcTBus. Posb 1 MecTo puznku B hOpMUPOBAHUH COBPEMEHHOMN
HAy4YHOW KapTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH
2 MEXAHUKA
2.1 KMHEMATHKA
211 Mexannueckoe aBrnxkeHre. OTHOCUTEIbHOCTh MEXaHNYECKOr0 IBHKeHUs. CucTema oTcueTa. TpaekTopus
212 [lepememnienue, ckopocTh (CpedHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepUalbHONM TOYKH, HX
MIPOEKIMU HA OCH CUCTEMBI KOOpAHHAT. CII0KEHUE EPEMEIIEHUN U CII0KEHHE CKOPOCTEN
2.1.3 PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOJUHEITHOe IBMkeHHe. ['paduku 3aBUCMMOCTH KOOpJAWHAT, CKOPOCTH,
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YCKOPCHUS, TYTH U ICPCMCIUICHU A MaTepHaHBHOfI TOYKH OT BpCMCHU

214 CBoOonHOe majieHue. Y cKkopeHrne cBOOOHOTO TaIeHuUs

2.15 KpusosnHeliHoe nBUKEeHHME. PaBHOMEpHOE IBMKEHUE MATEPUAIBbHOM TOYKHU II0 OKPYKHOCTH. YTJIOBasi CKOPOCTD,
JIuHenHas ckopocTs. [lepuon u yacrora. LleHTpoCcTpeMUTENBHOE YCKOPEHUE

2.1.6 TexHu4eckue ycTpoicTBa: CliuIOMETP, IBUKEHUE CHAPAOB, LICMTHbIE U PEMEHHBIE NepeJaun

2.1.7 [IpakTueckue paboTel. W3mepeHue MrHoBeHHOH ckopoctu. MccienoBaHHE COOTHOUICHHSI MEXKIY IYTSIMH,
IIPOMJICHHBIMU TEJIOM 34 IOCJIENOBATENIbHBIE PAaBHBIC IPOMEXYTKHM BPEMEHHM IIPH PAaBHOYCKOPEHHOM JIBM)KEHHM C
Ha4yaJIbHOW CKOPOCTBIO, paBHOM HYI0. M3yueHue ABMKEHUs apuKa B BA3KOHN KUAKOCTH. M3yueHne nBuxeHus Tena,
OpOILIEHHOT0 TOPU30HTAIBHO

2.2 JUHAMUKA

2.2.1 [Tpunuun otHocutenbHOCTH ['anunesd. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIEe CUCTEMBI OTCUETA

222 Macca Tena. Cuna. [IpuHuun cyneprno3unuu cui

2.2.3 Bropoii 3axon HproToHa 17151 MaTepuaibHON TOUKH B MHepuansHoi cucteme otcueta (MCO). Tperuit 3akoH HeloToHa
JUISL MaT€pHaJIbHBIX TOYEK

224 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi cCKopocTh. Bec Tena

2.25 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe tpenue. Cuna TpeHMsI CKOJbXKEHMs U cuia TpeHus mnokosd. Koapouuument tpenus. Cuna
COINPOTHUBIICHUS IIPU JBMKEHHUHU TENA B KUAKOCTH WIN ra3e

2.2.7 [ToctynarensHoe U BpaliaTenbHOe IBMKEHUE a0COIIOTHO TBEPAOTO Tela

2.2.8 MoMEHT CHIIBI OTHOCUTENHLHO OcH BparieHus. [1nedo cunbl. YcnoBust paBHOBecHs TBepaoro tena 8 UCO
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2.2.9 TexHnueckue ycTpoiucTBa: MOAIIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [Ipaktuyeckue padoTsl. M3yueHune nBmxeHHs OpyCKa MO HAKJIOHHOW IJIOCKOCTU TMOJ JCHCTBHEM HECKOJBKHX CHIL
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHHUKAIOMIKX B AehOpMHUpYEMOil IPyKHHE U PE3HHOBOM 00pasIie, OT
BEJIMYMHBI UX edopmanuu. MccnenoBanue yclioBUil paBHOBECHS TBEPIOTO Tela, MMEIOLIETO OCh BPAILICHHS

2.3 3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1 Hmnynbe MaTepraabHON TOYKH, CHCTEMBI MATEPHATIBHBIX TOUEK. VIMITYIIbC CHITBI M HI3MEHEHUE UMITYJIbCa Tella

2.3.2 3akoH coxpaHenust umiyibca B UCO. PeakTuBHOE ABM>KEHNE

2.3.3 Pabora cunbl

234 MOIIHOCTD CHIBI

2.3.5 Kunerndeckast sHeprusi MaTepHaibHOM TOUYKH. TeopeMa 0 KHHETHUECKON SHepTUu

2.3.6 [TorennmanbHas sHeprus. [loTeHnnanbHas sHepryst ynpyro aehopMUpOBaHHOM NMpyXHHbL. [loTeHIManbHAas SHEpPrus
Tena BOJIM3U MOBEPXHOCTH 3eMIIH

2.3.7 [ToreHnanbHble W HEMOTEHIMATIbHBIE CHIIBI. CBs3b Pa0OTHI HEMOTEHIIMAIBHBIX CHJI ¢ HM3MEHEHHEM MEXaHHYECKOU
HHEPIUU CUCTEMBI TeJl. 3aKOH COXPaHEHHS MEXaHUYECKOM SHepruu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHuueckue ycTporucTBa: IBUKEHNUE PAKET, BOAOMET, KOMEp, MPYKUHHBIA THUCTOJIET

2.3.10 [TpakTuyeckue paboTel. M3yueHne cBs3M CKOpOCTei Tel MpH HeynpyroM ynape. McceienoBanue cBsizu pabOThI CHITBI €
U3MEHEHHEM MEXaHHUYECKOW PHEPTUH Teja

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
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3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
311 OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON Teopun. bpoyHoBckoe nBmxkenue. uddys3us. Xapakrep
JBUKEHUS M B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA
3.1.2 Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tl U 00bSICHEHNE CBOMCTB BELIECTBA HA OCHOBE ATUX MOJENei
3.1.3 Macca monekyn. KonnyectBo BemectBa. [locrosnnas ABoraapo
3.1.4 TennoBoe paBHoBecue. Temnepatypa u ee usmepenue. lllkana temneparyp Llenbcus
3.15 Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPHH UCAIbHOTO Ta3a
3.1.6 AOcomoTHas TeMnepaTypa Kak Mepa CpeIHell KMHETHYECKOW PHEPruM TEIUIOBOTO JIBM)KEHHUs dacTull ra3a. lllkama
temneparyp KensBuna
3.1.7 VpaBuenue Knaneiipona - Menneneea. 3akoH JlaibToHa
3.1.8 ["a3oBble 3akoHBI. M3o0mporiecchl B HUEAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIWYECTBOM BEIECTBA: M30TEPMa, HM30X0pa,
n3zobapa
3.1.9 TexHU4YeCcKre yCTpOICTBA: TEPMOMETP, OapoOMETp
3.1.10 [Ipaktrueckue paboTel. M3MepeHue Macchl BO3JyXa B KJacCHOM KomHaTe. MccienoBaHue 3aBUCHMOCTH MEXIY
napaMeTpaMu COCTOSIHUS Pa3pesKeHHOro rasa
3.2 OCHOBbI TEPMOJIMHAMUMKN
3.2.1 TepMmoanHaMuyeckasi cicTeMa. BHyTpeHHsIs SHEPTUsl TEPMOIUHAMUYECKOM CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS
3.2.2 KonuuecTBo TeminoTel U pabota. BHyTpeHHss SHEprusi 0THOATOMHOTO UJEAIbHOTO Ta3a
3.2.3 Buppl Teruonepenaun: TEIUIONPOBOJHOCT, KOHBEKIINS, U3Ty4YeHHE. Ter1oeMKoCcTh Tena. Y AenbHas TEeII0eMKOCTh
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BelecTBa. PacueT KoIM4ecTBa TEIJIOTHI IIpu TeIioncpeaaydc

3.24 [lepBbIii 3ak0H TepMonuHaMuKH. [IppMeHeHHe TepBOro 3aKOHa TEPMOAMHAMHUKU K u3ompoueccaM. ['padudeckas
UHTepIpeTanus paboThl ra3a

3.25 Tennosble mMamuHbl. [IpuHnUnel gedcTBUsS TemIoBbIX MamMH. [IpeoOpa3oBaHus SHEPruM B TEIJIOBBIX MAaIIMHAaX.
Koaddunment nonesnoro neiicteus (nanee - KI1/) reruoBoit mamunast. [ukn Kapro u ero KIT/]

3.2.6 Bropoii 3akoH TepmoanHamMukd. HeoOpaTUMOCTH MpoIecCOB B MpHpoje. TemoBble ABUTaTeNd. DKOJIOTHYECKHE
po0JIeMbl TEIIOHEPTeTUKU

3.2.7 TexHuueckue ycTpoHucTBa: IBUraTelb BHYTPEHHETO CrOpaHHusl, ObITOBOM XOJI0AUIBHUK, KOHAULIUOHED

3.2.8 [TpakTueckue paboThl. MI3Mepenue yneiabHON TEIIOEMKOCTH

3.3 ATPEI'ATHBIE COCTOSAHMA BEILIECTBA. ®A30BbIE ITEPEXO/1bI

331 [TapooOpazoBanue u KoHjeHcauus. Vcmapenue u KureHue. YenbHas TEIioTa MapooOpa3oBaHus. 3aBHUCHUMOCTD
TeMIepaTypbl KUIEHUs OT 1aBJICHUS

3.3.2 AOGcConoTHas M OTHOCUTENbHAS BIAXKHOCTh BO3lyxa. HachlmeHHbIi ap

3.3.3 Teepaoe Tteno. Kpucrammmueckue m amopHble Tena. AHU3OTPOIUS CBOMCTB KpUCTALIOB. JKuaKHE KpPHCTaJIBI.
CoBpemMeHHbIE MaTepUalIbl

3.34 [TnaBnenne u KpucTauM3anus. Y IeibHas TerioTa miasneHus. Cyoammanus

3.35 VYpaBHeHHe TEII0BOroO OanaHca

3.3.6 TexHUYeCKHEe YCTPOWCTBA: TUTPOMETP W TICHXPOMETP, KaJlOPHMETpP, TEXHOJOTHH TOJNyYeHHsI COBPEMEHHBIX
MaTepHaloB, B TOM YHCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU

3.3.7 [TpakTueckue paboThl. MI3MepeHne BnaXHOCTH BO3AyXa
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4 OJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATUKA
411 DnexTpuzanus Tej. JINeKTpudecKuil 3apsia. J(Ba BUa 3JIEeKTPUUECKUX 3aps10B
4.1.2 [IpoBOAHMKY, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
414 B3aumoneiictBue 3apsnoB. 3akoH Kynona
415 Onexktpuyeckoe none. HanpsokeHHOCTh anekTpuueckoro nouis. Ilpunnun cynepnos3unuu. JIMHUM HanmpsKEHHOCTH
AIIEKTPUYECKOTO IOJIS
4.1.6 Pabora cun anexrpocrarnueckoro nois. [loreniuan. PazHocTs noTeHIMANO0B
4.1.7 [IpoBOAHMKY M AUBIIEKTPUKYU B IOCTOSTHHOM 3JIEKTPUYECKOM T0JIe. J{M3IeKTprYecKast MPOHULIAEMOCTh
4.1.8 OnexkTpoeMkocTh. KoHeHcaTop. DIeKTpOoeMKOCTh IIIOCKOTO KOHEHCATOpa. DHEPTHs 3apsHKEHHOTO KOHEHCATOpa
4.1.9 TexHUuyeckue ycTponcTBa: AIEKTPOCKOI, JIEKTPOMETP, MEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE 3IEKTPONpHOOpOB,
KOH/JIEHCATOp, KCEPOKC, CTPYHUHBIN IIPUHTED
4.1.10 [TpakTyeckue paboTel. MI3mMepeHue 31eKTpOeMKOCTH KOHIeHCaTopa
4.2 IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcnoBus cylecTBOBaHUS MOCTOSIHHOTO AJIeKTpudeckoro Toka. Mcrounuku Toka. Cuna toka. IlocTostHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma 1715 yyacTka 1enu
4.2.3 DNEeKTpUUECKOe COMPOTUBIICHHE. Y AeIbHOE COIPOTUBIICHUE BELIECTBA
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4.2.4 [TocnenoBarenbHOE, NapalieIbHOE, CMELLIAHHOE COEIMHEHUE IPOBOIHUKOB

4.2.5 Pabora anexrpuyeckoro Toka. 3akoH oy - Jlenua

4.2.6 MOoNIHOCTh 3JIEKTPUUYECKOT0 TOKA

4.2.7 neKTpoABIKyIas cuia (nanee - DJIC) U BHyTpeHHEE COIPOTUBIEHHE MCTOYHUKA TOKA. 3akoH Oma i IOJHOM
(3aMKHYTOH) 3nekTprueckoi nenu. Koporkoe 3amblkanue

4.2.8 OJEeKTpOHHAs NPOBOJMMOCTb TBEPJBIX METAUIOB. 3aBUCUMOCTh CONPOTHUBICHHMS METAIJIOB OT TEMIIEepaTyphbl.
CBepXInpoBOAUMOCTh

4.2.9 DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB

4.2.10 [TonynpoBonnuku. CoOCTBEeHHas M INpPUMECHAs IPOBOAMMOCTh IOJYNpPOBOAHUKOB. CBoiicTBa p-n mepexona.
[TosrynpoBOIHUKOBBIE TPUOOPHI

4211 DNEKTPUUECKUH TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTUYECKAS AUCCOLUALIMS. DIEKTPOIIU3

4.2.12 DnexkTpuueckuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psj. PasnnuHblie TUIIBI CAMOCTOSITEILHOTO
paspsaa. Mounus. [1nazma

4.2.13 TexHuueckue ycTpoHCTBa: aMIepMeTp, BOJIBTMETp, PEOCTaT, UCTOYHUKH TOKA, 3JEKTPOHArpeBaTelIbHbIe MPUOOPSI,
AJIEKTPOOCBETUTENbHBIE MTPUOOPHI, TEPMOMETP COMPOTUBIIECHHS, BaKYyMHBIH TUOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
HOJYIIPOBOTHUKOBBIHN JTMOJI, rajlbBaHUKA

4.2.14 [TpakTuyeckue paboTel. M3yueHne CMEIaHHOTO COeIMHEHUSI PE3UCTOPOB.

N3mepenne DJIC ucTouHMKA TOKA U €r0 BHYTPEHHETO CONpoTHBIeHUs. Habmonenue snexrpoamnsa

IIpoBepsiemble TPeOOBaHUA K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBare/ibHOM nporpammsel (11 kiacc)

Kon

IIpoBepsiemble MpeaMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHO 00pa30BaTeIbHON MPOrPaMMBbl CPeIHEr0 001ero
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IIPOBEPSEMOTO
pe3ynbTara

o0pa3zoBaHus

111

JleMOHCTpHUpOBaTh HA PUMEPAX POJIb U MECTO (GU3UKU B (DOPMUPOBAHUH COBPEMEHHON HAyYHON KapTHUHBI MHUPA, B Pa3BUTHH
COBPEMEHHOU TEXHUKH M TEXHOJIOTUH, B TIPAKTUUYECKOU JEATEILHOCTH JIIOJCH, IIEIOCTHOCTh U €AMHCTBO (PM3UYECKON KapTUHBI
MHpa

11.2

VYauTeIBaTh Ir'paHUILbI IPUMEHCHUA N3YUCHHBIX (bI/ISI/I‘ICCKI/IX MO,I[GJ'IGIZZ TOYCYHBIN BHGKTpI/I‘ICCKI/Iﬁ 3apsa, aacpHas MOJ€JIb aToMa,
HYKJIOHHAasg MOJCJIb aTOMHOTO AJpa IIpu pCIICHUN (1)I/ISI/I‘I€CKI/IX 3aga4

11.3

Pacno3naBate (husnyeckue sBieHHs (MIPOLECCHI) U OOBACHATh MX HA OCHOBE 3aKOHOB AJIEKTPOJMHAMUKN U KBAHTOBOH (DU3UKU:
ANEKTPUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBHUS TOKAa, B3aUMOJCHCTBHE MarHUTOB,
QJICKTPOMAarduTHasA WHAYKIHA, HCﬁCTBHC MAarauMTHOI'O IIOJId Ha NPOBOJHHK C TOKOM U HBHH(YHIHﬁCSI 3apAand, 3JICKTPOMAarHuTHBIC
Koie0aHusi U BOJIHBI, NMPSAMOJMHEWHOE PACIpPOCTPAHEHHUE CBETa, OTPaKEHHE, IMpelioMiieHue, uHTepdepeHnus, nudpakuus u
MOJISIpU3aIusl CBETa, Aucriepcusi cBera, (orodnexrpuueckuid dddexr (porodrddekr), cBeTOBOS MaBlIeHUE, BOSHUKHOBCHHE
JMHENYaToro CreKTpa aToMa BOJIOpO/ia, ECTECTBEHHAsI U UCKYCCTBEHHAs paAMOAKTUBHOCTh

114

OnwuceiBaTh M3y4YEHHBIE CBOMCTBa BellecTBa (PJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE, 3JIEKTPUYECKYI0 HPOBOJUMOCTD
Pa3IUYHBIX CPeM) U DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI), UCIONB3YS (PU3NUYECKHE BEIMUMHBL: SJIEKTPUUECKUM 3apsij, cuia
TOKa, AJIEKTPUUYECKOE HAIpPsDKEHUE, JIEKTPUUECKOe CONPOTHUBIIEHHE, pa3HOCTh moreHnuanos, 3/C, pabora Toka, MHIYKLHUS
MarHuTHOTO IoJIs, cuia Amiepa, cuia JIopeHna, HHIyKTUBHOCTh KAaTYIIKH, SHEPrUs dJEKTPUYECKOTO M MAarHUTHOTO IOJIEH,
NEepUoJI U YyacToTa KojebaHuil B Koje0aTeTbHOM KOHTYpE, 3apsa U CHJIa TOKa B MPOLEcce TapMOHMYECKUX 3JEKTPOMAarHUTHBIX
Kosie0aHui, (JOKYCHOE paccTOSHUE U ONTHYECKas CHUJa JIMH3BI, MPU ONMUCAHUM NMPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI
UCTIOJIb3YEMBbIX BEJTMYMH, X 0003HAYCHHS U €AMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBS3BIBAOLINE JAHHYIO (PU3UYECKYIO BETUUMHY C
JpYTrUMU BETMYUHAMU

115

OnuceIBaTh HN3YUCHHBIC KBAHTOBBLIC SABJICHUA W NPOLECCHI, UCIIOJIb3Yyd (1)I/ISI/I‘-I€CKI/IC BCJIIMYHHBI: CKOPOCTHb 3JICKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U 4YaCTOTa CBCTA, SHCPI'Usd U UMITYJIbBC (I)OTOHa, nepuona mnojiypacmazaa, SHCPrusa CBA3U aTOMHBIX SJICP; IIPU
OIMMMCAaHUM IIPABUJIBHO TPAKTOBATHb (1)1/[3PI‘I€CKI/II>1 CMBICJI HUCIIOJB3YEMBIX BCJIMYWH, HX 0003HaYEHNUSI H CAVMHUIBI; YKa3bIBaTb
(I)OpMYJ'H:I, CBA3BIBAOIIUC JAHHYIO (I)I/ISI/ILIGCKYIO BCJIMYHUHY C APYIrUMH BCIIMYWMHAMH, BBIYUCIIATH 3HAUCHUC (I)HSI/I‘ICCKOI\/'I
BCJIMYNHBI
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11.6

AHanu3upoBaTh (PU3UYECKUE TPOIECCHl U SBICHUS, HCIONB3Yysd (PU3NYECKUE 3aKOHBI W MPHUHIMIBL: 3akoH Owma, 3aKOHBI
MOCIIE0BATEIHHOIO U MapajlieIbHOI0 COeAMHEHUS MPOBOIHUKOB, 3aK0H J[o0yis - JIeH1a, 3aKk0H 3J1IeKTPOMAarHUTHOM MHYKITHH,
3aKOH MPSAMOJUHEHHOTO pacCIpOCTPAHEHUSI CBETA, 3aKOHbI OTPAXKEHHUS CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE
OiiHmTeiHa st porodPdeKra, 3aKOH COXPAHEHUS YHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXPAaHEHUS DJIEKTPUIECKOTO
3apsia, 3aKOH COXPAaHEHWs MaccoBOIO 4HMCia, MOCTyJaTel bopa, 3aKkoH paguOaKTUBHOIO paclaja; IpU 3TOM pa3iuyarb
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BHIPAXKEHUE U YCIOBUSA (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH

11.7

OHpe,I[CJ'IHTL HAITPpaBJICHUC BCKTOPA HHAYKIIMU MAIrHUTHOI'O I10JIA IIPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHJIBI HopeHua

11.8

CTpOI/ITB K OIIKMCBIBATH I/I306pa)I(CHI/Ie, CO31aBacMOC€ IMJIIOCKHUM 3CPKaJIOM, TOHKOH JIMH301

11.9

BBINOTHATE 3KCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U MPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX
U3MEpEHU; TIpu 3TOM (GOpPMYIUpPOBATH MpoOieMy (3a7ady) U THUIOTE3y y4eOHOro JKCIIEPUMEHTa, COOMpATh YCTAaHOBKY W3
MPEJIOKEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OCYH_IGCTBJ'ISITB IpsAMBIC 1 KOCBCHHBIC U3MCPCHU Q)HBHHGCKHX BCJIMYUH; IIPH 3TOM BLIGI/IpaTB OITHMAaILHBIA CITOCO0 HU3MCPCHHA
1 HUCIT0JBb30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpGIHHOCTCﬁ HBMGPGHHﬁ

11.11

UccnenoBaTh 3aBUCHMOCTH (PU3WYECKUX BEJIMYMH C MHCIIOJIB30BAHMEM IMPSAMBIX H3MEpPEHHUH; MpU 3TOM KOHCTPYHMPOBATH
YCTAHOBKY, (DMKCHPOBATh PE3Y/IbTaThl MMOJYYEHHON 3aBUCUMOCTH (DU3MYECKMX BEJIMYUH B BHUJE TaONUIl U rpadUKOB, AenaThb
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS

11.12

Cobmronate mpaBmiia O€30MAaCHOTO TpyZAa IMPH TPOBENECHUHM HCCIEIOBAHWKA B paMKax y4eOHOTo OSKCIIEpHMEHTa, y4eOHO-
HCCIIEIOBATENIbCKOM W TMPOEKTHOW JEATEIbHOCTH C HCIONb30BAHUEM HW3MEPUTENBHBIX YCTPOHCTB U J1aODOpaTOPHOTO
000pyI0BaHUS

11.13

Permate pacueTHble 3a/1a4u ¢ SIBHO 33JJaHHOW (PU3NYECKOM MOJIEIBIO, UCIIONB3Ysl (PU3NYECKUE 3aKOHBI U MPUHITUIIBL, HA OCHOBE
aHaJM3a yCJIOBHS 3aJ]a4¥l BEIOUpATh (PU3NUECKYIO MOJIENb, BBIIEIATh (DU3NIECKUE BEIMUYUHBI U (DOPMYJIIBI, HEOOXOIUMBIE /IS €€
peleHus, IPOBOJAUTH PACUETHI M OLIEHUBATH PEATLHOCTD MOMYUYEHHOTO 3HAUCHUs (PU3HUECKON BEITUIMHBI

11.14

PemaTe KkauecTBEHHBIC 3a0a4H: BBICTPAanBAaTh JIOTUYCCKU HCIIPOTHUBOPCUNUBYIO LICIIOYKY paCCY)K,Z[eHI/Iﬁ C 0H0p0171 Ha U3YYCHHBIC
3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/ILIGCKI/Ie SIBJICHUS
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11.15 Hcnonp30BaTh npu pelIeHnr y4eOHBIX 3a/1a4 COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHUU /IS TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpeTallul U MpeCcTaBiIeHUs y4eOHOW M HayyHO-NOMYJSApPHON MH(pOpMalMU, MOJTYYEHHON M3 pa3iIMYHbIX UCTOYHUKOB;
KPUTUYECKH aHAIIM3UPOBAThH MOJIydaeMylo HHPOPMAIUIO

11.16 OOBSICHATh TMPHUHLUIBI JEHCTBUS MAIIMH, NPHOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS UX O€30MacHOro
UCIIOJIb30BaHUS B IOBCEIHEBHOMN KU3HU

11.17 [IpuBoauTH TIpUMEPHI BKJIaJa POCCHHCKUX M 3apyOeKHBIX Y4YEHBIX-(U3MKOB B Pa3BUTHE HAyKH, B OOBICHEHHE IPOIIECCOB
OKPY’KaIOMIeT0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18 Hcnonp3oBath TeOpeTHUECKUE 3HAHUS 110 (PU3HMKE B IOBCEIHEBHOM XKU3HU JUIs 0OecriedeHusl 0€30MacHOCTH IpU OOpallleHuu ¢
npubopaMy U TEXHUYECKUMH YCTPOMCTBAMU, /ISl COXPAaHEHMs 3/10pPOBbSl M COOJIOZACHUS HOPM 3KOJOIMUECKOTO MOBEIEHUS B
OKpY’Karollen cpeze

11.19 PaGoTath B rpymre ¢ BEIIOIHEHUEM PA3IMYHBIX COIUAIBHBIX POJICH, ITIAHUPOBATH pabOTy rPYIIIBI, PAIMOHAIBHO PACTIPEIEITh

00513aHHOCTH U IJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYALUAX, a/IEKBAaTHO OLIEHUBATh BKJIAJl KQKJJOI0 U3 YUaCTHUKOB
TPYIIIBI B PEICHHE PacCMaTpUBAEMO MPOOIIEMBI

IIpoBepsiemblie 3j1ieMeHTHI conep:xxanus (11 kiace)

Kog Kon [IpoBepsieMble 37IEMEHTHI COJIEPIKaAHUS
paszena | mpoBepseMor
0 JJIEMEHTa
4 DJIEKTPOAMHAMUKA
4.3 MATHUTHOE MOJIE. DJIEKTPOMAT'HUTHA S MHYKLWA

43.1 ITocTosaHBIe MarauTHL. B3anMonelcTBHEe MOCTOSHHBIX MAarHUTOB

4.3.2 MarnutHoe nosie. Bexrop MarautHO#M nHAyKuuu. [IpuHnun cynepno3nnny. JInHnn MarauTHOW MHAYKIMKU. KapTtuHa
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JIMHUYA MarHUTHOM HHAYKIOWU MOJIA MOCTOAHHBIX MAarHUTOB

4.3.3 MarnuTtHoe 1oJjie MpOBOJHUKA C TOKOoM. KapTuHa JIMHMIA MO JJIMHHOTO MPSMOIrO MPOBOJHHMKA U 3aMKHYTOIO
KOJIBIIEBOTO MTPOBOJIHHKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoeiicTBue NpoBOIHUKOB ¢ TOKOM

434 Cwita AMriepa, €€ MOJIyJIb M HalPaBJICHHUE

4.3.5 Cuna Jlopeniia, ee Moy b U HallpaBiieHUe. [[BrKeHMe 3apsyKeHHON YaCTHIIBI B OTHOPOJAHOM MarHUTHOM moJje. Pabora
cuiibl JIopeHna

4.3.6 SIBJICHHE AIEKTPOMArHUTHOW HHTYKITHH

437 IToTok BekTOpa MAarHUTHOM MHIIYKIIUU

4.3.8 OJ1C unayKMHU. 3aKOH 31€KTPOMarHuTHOM MHAYKIuU Papanes

4.3.9 BuxpeBoe snextpuueckoe mnoie. 3C HMHIYKIUU B MPOBOJHUKE, IBUKYIIEMCS MOCTYHATeNbHO B OIHOPOTHOM
MarHuTHOM TI0JIe

4.3.10 [IpaBuino Jlenua

4311 HNunyktuBHOCTD. SBIeHue camounaykuuu. IJIC caMOMHAYKITNT

4.3.12 OHeprus MarHUTHOT'O TOJISl KaTyIIKHU ¢ TOKOM

4.3.13 ONeKTpOMarHUTHOE MoJIe

4.3.14 TexHUYECKHE YCTPOMCTBA: TTOCTOSIHHBIE MArHUTHI, DJIEKTPOMATrHUTBI, SJIEKTPOABUTATEb, YCKOPUTEIHU AIEMEHTAPHBIX
YacTHUIl, THAYKIIMOHHAS IT€Yhb

4.3.15 [TpakTueckue paboThl. M3ydeHre MarHMUTHOIO MOJS KaTyHIKH ¢ TOKOM. VMccimepoBaHue NeWCTBHS TOCTOSHHOTO

MarauTa Ha paMKy C TOKOM. HccnenoBanue sBiaeHUs BHCKTpOMaFHI/ITHOﬁ UHAYKOUH
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KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

511 Konebarenpnast cucrema. CBoOoiHBIC KoeOanwus. ["apmMonndeckue konedanwus. [lepuon, yacroTa, ammiutyaa u ¢asa
Kosie0aHuit

5.1.2 [Ipy>XrHHBIA MasTHUK. MaTeMaTH4YeCKU MasTHUK

5.1.3 YpaBHeHHe rapMOHUYECKHNX KoneOanuil. Kunemaruueckoe U JUHAMHYECKOE OMMCAHUE KOJIeOATeTbHOTO TBUKCHUS

5.1.4 [IpeBpalenrie SHEPrUU MPU TApMOHMUECKUX KoseOaHUsaX. CBsA3b aMIUIUTYIbl KOJeOAHUN MCXOJHOW BETUYHMHBI C
aMIUTATYIaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPCHUS

5.15 Konebatenbupiii koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHHS B HAEaIbHOM KOJIeOAaTeNTbHOM KOHTYpE.
AHaJIOTHS MEKTy MEXaHHYSCKUMH U DJIEKTPOMArHUTHBIMU KosieOanusmu. @opmyna Tomcona

5.1.6 3aKOH COXpaHCHHSI SHEPTUU B UJICATLHOM KOJIeOaTSIIbHOM KOHTYPE

5.1.7 BreinykneHHBIE MexaHWYeckne kosieOanws. Pezonanc. Pe3oHaHCHass kpuBas. BBIHYXIEHHBIC 3JIEKTPOMArHUTHBIE
KoJie0aHusl.

5.18 ITepemenHbIi Tok. CHHYCOMIANBHBIN IEPEMEHHBIN TOK.

5.1.9 MoItHOCTh TEPEMEHHOT0 TOKa. AMIUTHTYAHOE U IEHCTBYIOIIee 3HAYSHHE CUJIbI TOKA U HaIPSHKEHUS

5.1.10 Tpanchopmarop. [IpousBoacTBo, mepeaaya U MOTPEOICHUE DIIEKTPUUECKONW SHEPTUU. DKOJIOTHUECKHUE PUCKU TIPH
MIPOM3BOJICTBE EKTPHUECKOM dHeprun. KylibTypa NCIob30BaHus JIEKTPOIHEPTUH B MIOBCEHEBHOMN YKU3HU

5.1.11 TexHuueckue ycTpoicTBa: ceiicMorpad, 3IeKTpUUECKH 3BOHOK, JIMHUU AJIEKTpoIepeaay

5.1.12 [Ipaktudeckue paboTel. MccnenmoBanue 3aBUCUMOCTH MEPHOJA MabIX KOJeOaHUI rpy3a Ha HUTH OT JJIMHBI HUTH U

MacCChI I'py3a. HCCJ’IC}IOB&HI/IG MNEPEMEHHOTO TOKA B LEMHU M3 ITOCIEA0BATCIIBHO COCAMHCHHBIX KOHACHCATOPA, KaTyIIKH
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U pe3nucTopa

5.2 MEXAHWYECKHUE U 3JIEKTPOMATI'HUTHBIE BOJIHBI
521 MexaHnuueckue BOJIHBI, ycioBUs pacrpocTpaHeHus. Ilepuon. CKOpOCTh pacmpocTpaHEHHs M JJIMHA BOJIHBIL.
[TonepeuHsle ¥ TPOJOTBHBIC BOJTHBI
5.2.2 HNuTtepdepentius u qudpakius MEXaHHIECKUX BOJTH
5.2.3 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3Byka
5.24 OJEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3JIy4€HUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anMuas opuenranus BektopoB E, B u
U B 351eKTPOMArHUTHO} BOJIHE B BAKYyMe
5.25 CBOIiCTBa 3JEKTPOMAarHUTHBIX BOJH: OTPaXXCHHE, NPEIOMIICHUE, TOJSpH3alMs, TUPpakuus, HHTEPPEPEHIINS.
CKOpPOCTb 3JI€KTPOMAarHUTHBIX BOJIH
5.2.6 [Ikana 31eKTpOMarHUTHBIX BOJIH. [I[pUMEeHEHUE 2IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY
5.2.7 [IpuHnMns! paguocBs3u U TeneBuaAeHUs. Paguonokanys. DIeKTPOMAarHUTHOE 3arpsA3HEHNE OKPYXKarOIIe cpeibl
528 TexHUYECKHE yCTPOICTBA: My3bIKaJIbHBIE HHCTPYMEHTHI, YIBTPa3BYKOBas AMArHOCTHKA B TEXHUKE U MEIUIIMHE, pajiap,
paIuoNpHEMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neus
5.3 OIITUKA
5.3.1 [TpsimonuHEHOE pacIpoCTpaHEHHE CBETa B OJHOPOIHOM cpexe. JIyd cBera
5.3.2 OtpaxxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300pakeHnit B IJIOCKOM 3epKaje
5.3.3 [Ipenominenue cBera. 3aKOHBI PEIOMIICHHS CBeTa. AOCOIIOTHBIN NTOKa3aTeNb MPEIOMIICHHUS
534 [TonHOE BHYTpeHHee oTpakeHue. [IpeaenbHBIi yro MoJTHOTO BHYTPEHHETO OTPaKEHUS
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5.35 Hucnepcus ceera. CinoxxHbIi coctaB 6enoro cera. Ler
5.3.6 Cobwupatomue U pacceuBaronue JUH3bL. ToHKas TnH3a. DOKYCHOE PACCTOSIHUE M ONTHYECKAsl CHJIa TOHKOW JIMH3BI.
[Toctpoenue u3o0pakeHUN B COOMpPAIOIIMX W pacceuBaroOmMX JuH3aXx. Dopmysia TOHKOW JIMH3BI. YBeEIHUYEHHE,
JlaBaeMoe JIMH301
5.3.7 [Ipenensl IPUMEHUMOCTH T€OMETPUUECKOU ONTHKH
5.3.8 Wutepdepenmust cBera. KorepeHTHbIe HMCTOYHUKW. YCIIOBHsS HAOJMIOJEHUS MaKCUMYMOB W MHHHUMYMOB B
UHTEp(PEpPEHIIMOHHOM KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB
5.3.9 Hudpaxmus cBera. [udpakiuoHHas pemierka. YCIOBUE HaONIONEHUS TJIaBHBIX MaKCUMyMOB MpH TaJCHUU
MOHOXPOMATHYECKOT'O CBETa Ha TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Tonstpuzanus cBera
5.3.11 TexHUYeCKHE YCTPONCTBA: OYKH, JIyma, (hoToamnmapar, IpOeKIUOHHBIN anmapaT, MUKPOCKOT, TEIECKOIl, BOJIOKOHHAS
ONTHKA, TU(PPAKINOHHAS PEIIETKA, TIOJISIPOU]
5.3.12 [TpakTueckue pabotsl. M3mepenue mokasarens npenomseHus. VccnenoBaHue cBOWCTB M300pakKeHMH B JIMH3AX.
HaGnronenue nucnepcun cBeta
DJIEMEHTHI CITEHUMAJIBHOU TEOPUN OTHOCUTEJIBHOCTU
6.1 ['paHuUIBl MPUMEHUMOCTH KJIACCHUECKON MexaHHuKH. [locTynaTsl TEOpUU OTHOCUTENBHOCTH: HHBAPUAHTHOCTH MOIYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHITUI OTHOCUTEIHHOCTH DUHIITEHHA
6.2 OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKpAIIEHUE UTUHBI
6.3 DHeprusi ¥ UMITYIIEC CBOOOTHON YaCTHIIBI
6.4 CBs13b MacChI C PHEPTUEH U UMITYIILCOM CBOOOIHOM YaCTHUIIBI. DHEPTHUS IOKOS CBOOOTHON YaCTHIIBI
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7 KBAHTOBAS ®U3MKA
7.1 BJIEMEHTEI KBAHTOBOI OIITUKH
711 ®otonbl. Popmyna [Inanka cBs3u 3HEeprun (poToOHA C €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA
7.1.2 OtkperTre u uccnenoanue Gorodpgexra. Oneiter A.I. Ctonerosa. 3akoHb! poTodddexra
7.1.3 Ypasaenue DitHmTeiHa s porodddekra. "KpacHas rpanuma” ¢pororddekra
7.1.4 Hasnenue ceera. OnbiTel [1.H. Jlebenera
7.1.5 XHUMHUYECKOE NEHUCTBUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: GoTorneMeHT, GOoTOAATYUK, COTHEUHAs OaTapes, CBETOANO/]
7.2 CTPOEHHUE ATOMA
721 Mogens atoma Tomcona. OnbiThl Pesepdopaa no uccnenoBanuio crpoeHus aroma. [Inanerapnas Moaens aroma
7.2.2 [Toctynatsl bopa. M3nydyenue u nornomenue GoTOHOB MpH MEpexoje aToMa ¢ OJHOIO YPOBHS SHEPTHH Ha JIPYroil.
Bunel ciektpoB. CriekTp ypoBHEH 3HEPrUM aToMa BOAOPOIa
7.2.3 Bonnoseie cBoiicTBa uactuil. Bonnsl ne bpoiinsa. KopryckynsipHo-BoiaHOBOM ayanusMm. Judpakius >7eKTpOHOB Ha
KpHUCTaIlIax
724 CrnoHTaHHOE U BBIHYXKJIEHHOE M3TydyeHue. Y CTPOUCTBO U MIPUHITUT PaboTHI Jlazepa
7.25 TexHUuyecKue yCTpONCTBA: CIEKTPAIbHBIN aHaINU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIBIOTED
7.2.6 [TpakTueckue padboTsl. Habmonenue nuHeiiuaToro crnekrpa
7.3 ATOMHOE 4/1PO
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7.3.1 MeTto/1b1 HaONIOAEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL
7.3.2 OTkpeiTHE pagunoakTuBHOCTH. OnbITE Pesepdopaa no onpenenenuio coctaBa paIuoakTUBHOTO n3ny4yenus. CBoiicTBa
anb(a-, 6era-, raMMa-u3Iy4eHus. BinsHue painoakTUBHOCTH Ha KUBbIE OPraHU3MbI
7.3.3 OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens siapa ['eiizenOepra - MBanenko. 3apsaa sapa. MaccoBoe 4mciio
anpa. N3oTonsl
7.3.4 Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amMa-u3iaydeHue. 3aKoH paMOaKTUBHOIO paciaja
7.35 DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt macchl sapa
7.3.6 SAnepubie peakiuu. [lenenue u cuHTe3 saEp
7.3.7 SAnepubiii peakrop. TepmosnepHbiii cuHTe3. IIpoOneMbl M NEpCHEKTHBBI SAEPHONW SHEPreTUKU. DKOJOTMUYECKHUE
ACIEKThI A/IEPHON SHEPIETUKU
7.3.8 OnemeHTapHble YacTUllbl. OTKpbITHE TO3UTPOHA. DyH/IaMEHTaJIbHbBIE B3aUMOIEHCTBUS
7.3.9 TexHu4eckue ycTpoicTBa: 103UMeETp, KamMmepa BuiibcoHa, siiepHbIi peakTop, aToMHast bom0a
7.3.10 [IpakTuueckue padotsl. MccienoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim)
BJIEMEHTHI ACTPO®U3UKU
8.1 Bun 3Be3gnoro Heba. Co3Be3ausi, ApKue 3Be3/bl, IJIAHETHI, UX BUIMMOE ABHKEHHE
8.2 Conneunas cucrema. [Tnanersl 3eMHON rpynnbl. [11aHEThI-TUTaHTBI U MX CIIYTHHUKH, KapJUKOBBIE IJIaHEThl. Maiible
Tena COTHEYHOM CHCTEMBI
8.3 Comnnrie, potochepa u atmochepa. CostHeUHAss aKTHBHOCTH
8.4 Ncrounnk sHeprun CoJHIIA U 3BE3]]
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8.5 3Be3/1bl, UX OCHOBHBIE XapAaKTEPUCTUKHU: Macca, CBETUMOCTb, PaJNycC, TEMIIepaTypa, UX B3aUMOCBs3b. Jluarpamma
"CIeKTpagbHbIN KJIACC - CBETUMOCTH". 3B€3/1bI IJIaBHOU MOCIEA0BATEIbHOCTH. 3aBUCUMOCTbD ''Macca - CBETUMOCTD" JJIsl
3Be3/] IIaBHOM I1OCJIEA0BATEIHLHOCTH

8.6 Buyrpennee ctpoenue 38e31. COBpeMEHHBIE MTPEACTABICHUS O IPOUCXO0XKIEHUHU U 3BooLy CostHIA U 3BE3/. DTalbl
YKU3HU 3BE3]]

8.7 Mineunbii Ilyte - nHama [Manaktuka. ChnupaiibHasi CTpyKTypa ['alakTuKu, pachpelesieHHe 3Be3/, T'a3a W IbUIM.
[Tonoxenne n nuxenne Connna B 'anmakruke. [lnockas u cepudeckast mogcucreMsl I amakTuku

8.8 Tunel ranakTuk. Paguoranaktuku u kBasapbl. YepHbI€ JbIPBI B SAPAX TATAKTHK

8.9 Bcenennas. Pacummpenue Beenennoil. 3akon Xa60na. Paz0Oeranue ranaktuk. Bozpact u paauyc Beenennoii, Teopus
Bbonwmioro B3peiBa. Mogens "ropsueit Beenennoit". PennkroBoe uznyuenue

8.10 MacmrabHas ctpykrypa Beenennoil. Meraranaktuka. Heperienabie mpo6ieMbl aCTPOHOMHH

IIposepsiemble Ha EI'D no ¢u3uke TpeGoBaHusi K pe3yjbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeaHero o0uero
o0pa3zoBaHust

Kon [IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM Pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI CPETHETO
IIPOBEPSIEMOTO o01iero oopazoBaHus
TpeboBaHUs
1 ChopMHUpPOBAaHHOCTh, YMEHUN pacIio3HaBaTh (DU3UYECKUE SIBICHHS (ITPOLIECCH) U OOBSICHATH MX HAa OCHOBE M3YyUYEHHBIX
3aKOHOB
2 Brnagenne ocHOBOmoMararomuMu (GU3MUEeCKUMU MOHITHSIMY U BEJTMUYMHAME, XapaKTEPU3YIOITUMHI (PU3NIECKUE MTPOIIECCHI
3 CdopMUpoBaHHOCTh YMEHUN MPUMEHATh 3aKOHBI KJIACCMYECKONW MEXaHWKH, MOJEKYISIPHOW (U3UKH U TEPMOJAMHAMUKH,
AJIEKTPOIMHAMHUKU, KBAHTOBOW (PM3WMKHM JUIsl aHadu3a M OOBSICHEHHUS SBJICHUNW MHKPOMHpA, MAKpOMHpa M Meramupa,
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pa3nu4arh ycioBUs (TpaHUIBl, O0JACTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHMMATh BCEOOIIMH XapakTep
(byHAaMEHTAJIbHBIX 3aKOHOB U OTPAHWYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAJM3UPOBATh (PU3UUYECKHE IIPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIEC ITOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

CdopMUpOBaHHOCTH YMEHHSI Pa3IMYATh YCIOBHS IPUMEHUMOCTH MOJIeeH (PU3NIEeCKHX Tell U MPOIECCOB (SIBICHMIA)

CdopMUpOBaHHOCTh YMEHHUS PEIIaTh PACUCTHBIC 3a/Ia4M C SIBHO 33JJaHHOW W HESBHO 3aJaHHON (U3NYECKOW MOJEIBIO: Ha
OCHOBaHUU aHAJIM3a YCJIOBUS BBIOMpATh GU3UYECKUE MOJICNIH, OTBEYarolne TpeOOBaHUAM 3aJauu, MPUMEHATh (hOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIAThI (PU3UYCCKUX TEOPUN TPH HCIIOIB30BAHHMH MAaTEMAaTHYECKHMX METOJIOB PEIICHUS
3aJa4, MPOBOAUTH PAcUeThl HA OCHOBAHUU MMEIOUINXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOJIbI
pelIeHus C y4€TOM MOJYYCHHBIX PE3yJIbTaTOB

Pemate kauecTBeHHBIE 3a1a4H, TPEOYIOIIMEe MPUMEHEHUS 3HAHUIA U3 Pa3HBIX Pa3zelioB IIKOJIBLHOTO Kypca (GU3UKH, a TAKKE
MHTETpaly 3HaHUN U3 JPYTUX [IPEIMETOB €CTECTBEHHOHAYUYHOTO LIMKJIA: BBICTPAUBaTh JIOTMUECKYIO LIEIOYKY PACCYKICHUN
C OIOPOH Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PHU3UYECKUE SIBICHUS

BJIaI[eHI/Ie OCHOBHBIMM MCTOJaMH HAYYHOI'O ITO3HAHHWA, HUCIIOJIb3YCMbIMH B (1)I/ISI/IKGZ IMPOBOAUTL IPAMBIC U KOCBCHHBIC
u3MepeHus (PM3MUECKUX BEIMYMH, BHIOMpAs ONTHUMAIbHBIN CIOCO0 M3MEpPEHUs U MCIONIb3ys M3BECTHBIE METOMBI OIIEHKU
HOFpCHIHOCTefI HSMGPGHHﬁ, MMPOBOAWUTH HCCJICIOBAHUC 3aBUCHUMOCTEN q)HSH‘IGCKI/IX BCJIMYHH C HCIOJIB30BAHUCM IIPSAMBIX
U3MEpEHU, OOBSACHATH MOJIyYeHHBIE PE3YyIbTaThl, UCMONB3Ysl (PU3NUECKUE TEOPUH, 3aKOHBI U TTOHSTHS, U JeNaTh BHIBObI;
coOuo1aTh TpaBmiIa 0E30MacHOTO TPyZa MPH MPOBEICHUN WCCIEAOBAHUM B paMKax y4eOHOTO SKCIEpPUMEHTa W y4eOHO-
HCCIIEIOBATENILCKON AEITeTbHOCTH C HWCHONB30BaHUEM ITMGPOBBIX M3MEPUTENBHBIX YCTPOMCTB M J1aOOpATOPHOTO
000pyI0BaHUS

ChopMHUpPOBaHHOCT, YMEHUN aHATM3UPOBATH M OIICHUBATH IMOCJIEACTBUSI OBITOBOW M MPOW3BOJICTBEHHOM NEATEIHHOCTH
YeNOBeKa, CBSI3aHHOW C (PU3MYECKHMH MPOIECCaMH, C TO3UIUNA JKOJOTHYECKOW O€30MacHOCTH; MPEICTaBICHUNA O
palMOHAIBHOM TMPUPOJONOJIb30BAHUM, a TAKKE PAa3yMHOM HCIOJIB30BAHUM JOCTHKEHWW HAYKHW M TEXHOJIOTHUM IS
JABHEUIIETO Pa3BUTHSI YEIIOBEYECKOTO 00IIECTBa

OgnagieHne pa3IUUHBIMU CrIoco0aMu paboThI ¢ HH(pOpMaIel GU3NIECKOTO COEPKAHMSI C UCIIOJIb30BAaHHEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUN KPUTHYECKOTO aHajlu3a M OLIEHKH JIOCTOBEPHOCTH IOJIy4aeMoil




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEX/JIEHUE «HACTHAS ILIKOJIA LIOAVIB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
MHH 7807084185 JInmensust KO CITB Ne 1798 ot 15.04.2016 1.

uHpopMaun

10

CdopMupoBaHHOCTH YMEHUH MPUMEHSITH OCHOBOTIOJIATAIONINE ACTPOHOMHYECKUE TTOHSATHUS, TCOPUU U 3aKOHBI JUISI aHAIHM3a

1 00BsICHEHUST (DU3UYECKUX TMPOIIECCOB, MPOUCXOAIIMNX HA 3BE37aX, B 3BE3AHBIX CUCTEMax, B MEKTAIAKTHUCCKON Cpejie;
IBIDKEHUS HEOECHBIX TeJI, DBOIIONNHU 3831 U Beenennoi

Ilepedyenn 31eMeHTOB coaep:xaHusi, IpoBepsieMbIX Ha EI'D no ¢pusuke

Kon Kon [IpoBepsiemMblil 2JIeMEHT coAep KaHus
paznena/ | 3IeMeHT
TEMBI a
1 MEXAHHUKA
11 KMHEMATHKA
1.1.1 |Mexannueckoe aBrkxerre. OTHOCUTENLHOCTh MEXAaHNYECKOTO ABMKeHUs. CHcTEMa OTCUETa
1.1.2 |MarepuanbHas TOYKa. zZ A TpacKToOpHs
Ee panuyc-Bekrop:
7(0)=(x(t),y(0). (1), i/ aF
TpaeKTopHs, v
nepeMelieHue: 9, - -
AF =T (t,)—F(t)=F,—F = § Y
=(AX, Ay, A7) ’
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yTh.
Ciio)keHue nepeMeneHui:

AF, = AF, + AT,

1.1.3 | CkopocTh MaTepranbHON TOYKH:
. Ar ¢
Ot _(UX’UV’UZ)1
At—0
AX - . .
U, = Zt = X;, aHAJIOrMYHO L, = Yo, U, =1,
At—0
Crnoxenue ckopocteii: U = U, TUq
Berancienue nepemMenieHns U MyTH MaTepHaIbHONW TOYKH MPH MPSIMOJIMHEIHOM JBM)KEHHU BIOJb OCH X IO TpaduKy
3aBuCHMOCTH Uy (t)
1.1.4 AD ,
YCcKOpeHHe MaTepHanbHOM TOUKH: & = =4 = (ax ,ay, 8, )
At At—0
Av : ' :
_ 2% — —
a, = At - (Ux )t , AHAJIOTUYHO a'y = (Uy )t, a, = (UZ )t .
At—0
1.1.5 |PaBHOMepHOE NPAMOIMHEHHOE IBUKECHHUE:
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X(t) = X, +0,,t

v, (t) =, =const

X

1.1.6 |PaBHOYCKOpEHHOE MPSAMOJIMHEHHOE JBUIKECHUE:

2

X(t) =Xy + Ut + axzt

v (1) =0y +at
a, = const

UZZX _Ulzx - 2a)< (XZ _Xl)

_butb
IIpu nBMXkeHUH B OTHOM HAPaBJIECHUH MMYTh S= T -1
1.1.7 |CBobognoe mnazneHue. YCKOpEHHE CBOOOJHOTO v A 5
najgeHus. JIBUXKEHUE Tena, OpOLIEHHOro MOJ - ig 0
yriom & k ropusonty:

Vo a

X(t) = X, + Up,t = X, + 0, COS 1 t

2 2

gt

gt .
y(t):y0+uoyt+y7:y0+uosmoc-t—7 0

=y
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v, (t) =0y =, COS 0

v, (t) = vy, +9,t =0, sina—gt

9,=0
g, =—g = const

1.1.8 |Kpusoauneiinoe aBrxeHue. J[BrxkeHne MaTepuaibHON TOUKHU IO OKPY>KHOCTH.
2n )
VYriioBas u TMHEWHAs CKOPOCTb TOUKH: U = oR . IIpu paBHOMEPHOM JIBUKEHUH TOUKH MO OKpyxkHOCTH © = v
2
v 2 .
IleHTpOCTpEMHTENBLHOE YCKOPEHUE TOUKU: &, = E = ® R [onuoe yckopenne MaTepHaibHO# TOUKH
1.1.9 |Tsepnoe teno. [TocTynarenbHoe U BpamaTeabHOE IBUKEHHUE TBEPAOIo Teja
1.2 JUHAMUKA
1.2.1 |HWnepumanshsle cucremsl orcuera. [lepsblit 3akoH HetoToHa. [IpuHuun otHocutensHocTH [Mamunes
1.2.2 m
Macca tena. [lnotHocTh Bemectsa: P = v
1.2.3 = _E.E
Cwua. IIpuHIMI CYNEPIIO3ULIUH CHIL: FpaBHoaeﬁCTB =FK+F+..
1.2.4 | Bropoii 3akoH HproTtoHa: 1t marepuanbHoi Touku B UICO
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ﬁ:mé; Ap = FAt npu F = const

1.2.5

Tperuii 3akoH HpIOTOHa Ui MaTepUaIbHBIX __"'_‘_.—""_
— Fiz F. 21

TOYECK: F12 - _F21

1.2.6

F=c
3akoH BCEMHUPHOT'O TATOTCHUA: CUJIbI HPUTANKCHUA MCKAY TOYCUHBIMU MaCCaMU PABHBI - RZ

CI/IHa TAXKCCTH. HeHTp TSKCCTHU TCJlA. 3aBI/ICI/IMOCTB CHJIBI TSAXKECTHU OT BBICOTHI h HaJl ITIOBCPXHOCTHIO INIAHCTHBI pa,Z[I/IyCOM
Ro:

GMm
mg=———-
(Ry+h)

1.2.7

Cua ynpyrocta. 3akoH ['yka: Fx = -kx

1.2.8

Cuna tpenus. Cyxoe TpeHHe.

Cuna TpeHMS CKOJIBKEHHS: FTp =uN

Cuia TpeHHMs TOKOS: FTp <uN

Koadduunent tpenus

1.29

FJ_

JlaBnenwue: p= ?
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1.3 CTATHUKA

1.3.1 |MOMEHT CHJIbI OTHOCUTEIHHO OCH BPAIICHUS:
|M| =Fl ,Tae | - medo cuitb F OTHOCHTEIbHO
ocH, MIPOXO/ISIIIEH yepe3 TOYKY @)
MEePIEHANKYIISIPHO PUCYHKY F

132 L mEh+myf,+
IlenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOUYEK: M, = m +m. + . B omHOpOIHOM TIOJIE TSAXKECTH

1 2

(g = COﬂSt) LIEHTP Macc TeJia COBIAJIAeT C €ro IIEHTPOM TSHKECTH

1.3.3 M,+M,+..=0
VYcnoBus paBHoBecus TBepaoro tena B UCO: § = =

P P F+F+..=0

1.3.4 |3akon [Tackamns

135 . . D= D.+po0h
JlaBieHue B )UAKOCTH, rokosimeiicss B UCO: P = Py +Pp9

1.3.6 = »)
3akoH ApXI/IMGI[a: FApx = _PBbITeCH )
ecsu Teno 1 KuakocTh nokosites B ICO, 10 Fapx = PYVasrrecn
VYcnoBue maBaHus TeN

14 3AKOHBI COXPAHEHHW 1 B MEXAHUKE
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141 Nmnynbc MmaTepuaabHON TOYKH: p=mo
1.4.2 Nmnynbc cucTeMsl Te: p= f_jl + ﬁz +..
1.4.3 |3akoH U3MEHEHUS U COXPAaHEHUS UMITYJIbCa:
sUCO AP =A(P+ P, +...) = Fpom A+ o AL+
B MCO AP = A( P+ P, +) =0 , €CIH FlBHemH + Fzsﬂeum +...=0
PeaktuBHOE NBHXKEHUE
1.4.4 |PaboTa CuibI HA MAJIOM IIEPEMEILCHUH: /—:-.'
Az‘lfHAﬂ-cos o=F, -AX
Ar X
1.45 |MouiHoCTh CHIIBL: .
ecmu 3a Bpemss At paGota cunel n3mensercs Ha a F
AA | T0 MOITHOCTB CHITEI
)

AA

p=—"
At At—0

=F.v-cosa
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2 2
1.4.6 ) mo p
KuueTHueckas 3Heprus MaTepuanbHoii Toukn: E = T = 2— .
m
3aKOH N3MEHEHUS KUHETUYECKOW SHEPTUHU CUCTEMBI MaTepuaibHbIX Touek: B UCO AEKHH = A1 + Az +..
1.4.7 |TloreHuuasbHAast SHEPTUS:
AJId TIOTCHIUAJIBHBIX CHJI A&Z - EIHOTeHu - EZHOTeHu - _AEHOTeHL[ .
[ToTeHuMabHAS SHEPTHsI MATEPHATBEHON TOYKH B OJHOPOIHOM HOJIE TSHKECTH: Enoreny = Mgh.
[TorennuanbHas SHEPrus yrnpyro aeopMUpoOBaHHOIO Teja:
kx’
IIOTCHI] = 2
1.4.8 |3axkoH U3MEHEHUS M COXPaHEHHSI MEXaHUIECKOH SHEPTUu:
EMCX = EKPIH + EHOTCHH,
B I/ICO AEMeX = ABCCX HEIOTCHL. CHUII )
B ICO AEMeX = O , €CJIN Ascex HETOTEeH L. CHII — 0
1.5 MEXAHNWYECKUE KOJIEFAHMA 1 BOJIHBI
1.5.1 |T'apmoHunyeckue KoiebaHusl MaTepHabHOM TOUukH. AMITTUTYAA U (a3a konebanuil. KunemaTnueckoe onucanue:
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x(t)=Asin(ot+9,),
v (t)=x,

' 2 2
a, (t) = (UX )t =—- X(t) = a, +®X=0, rje x - cMeleHNe 13 T0JI0KEHNs PABHOBECHSL.
JIMHaMUYEeCKO€E OIMKMCaHHE:

2

max = -kx, rie K =M®* . Dto 3uauur, uro Fx = -kx.
DHepreTHYecKoe OMUCanne (3aKOH COXPaHCHHS MEXaHHYECKOM SHEPIHN):
mo®  kx? B mo? 2

+ maX. — = const
2 2 2 2

CBs13b aMIUTATY/IBI KOJICOAHHI CMENICHHSI MATEPHAILHON TOYKH ¢ aMIUTUTYAaMH KOJICOaHUN €€ CKOPOCTH M YCKOPEHUSI:
_ 2
Unex =OA & =0°A

1.5.2

21

1
[Tepuox u yactoTa KoNeOAHMIA: T ; .

9

[Teproa manmbeix cBOOOAHBIX KOJIEOAHUN MAaTEMAaTUYECKOTO MAasITHUKA! T=2n

m
Tlepro cBOGOIHBIX KONEOAH I IPYKHHHOTO MasTHHKA: | = 27T, [—
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1.5.3 |Bomnyxnaennsie konebanus. Pezonanc. Pesonancuas kpusas
154
[Toriepeunblie 1 POAOIBbHBIC BOJTHBL. CKOPOCTh PaCIPOCTPAHECHUS U UTMHA BOJIHBIL: A=0T = ; .
HNurtepdepentius u qudpakius BOJIH
1.5.5 |3Byk. CxopocTb 3ByKa
2 MOJIEKYJISAPHAS ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKYJISAPHAS ®U3UKA
2.1.1 |Mopnenu CTpoeHHUsS Ta30B, KHIKOCTEH W TBEpIbIX Tell. IlycTh TepMoauHaMU4YecKas cuctema (Teno) cocTouT u3 N
N m
OJIMHAKOBBIX MoseKyil. TOra KoJIH4ecTBo BelecTsa ¥ — N_A = E ,
e Na - uncno ABorajapo, m - Macca cucTeMsl (Tena), M - monspras macca BemecTsa
2.1.2 | TemuioBoe IBMKECHHE aTOMOB U MOJICKYJI BEIIECTBA
2.1.3 |B3aumopeicTBHE YacTHIl BELIECTBA
2.14 | uddy3usa. bpoyHoBCcKkoe ABMKEHHE
2.1.5 |Mogenb uneansHoro raza 8 MKT
2.1.6 |Csa3p MexXIy AaBICHHEM M CpelHeH KWHETHYECKON HSHepruell MOCTYMaTeNbHOTO TEIUIOBOTO IABMKCHHUS MOIIEKYI

uaeanbHOro ra3a (ocHoBHoe ypaBHenne MKT):
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1 = 2 (mp?) 2. — N
p= g m,nv- = 5 n- 5 = g N- & er , TOE Mo - Macca OQHOI MOTeKyIbl, N = V - KOHIEHTpPALKs MOJIEKYIT
2.1.7 |AGcomoTtHas temneparypa: T =t°+ 273 K
2.1.8 | CBs3b TeMIIepaTypsl Ia3a co CpeIHEH KMHETHUECKOW YHEPTUEH IMOCTYIATEIBHOTO TEIUIOBOTO JABMXKEHHSI €70 MOJICKYIT:
2
PR (R iy g 3 KT
nocr -
2 2
2.1.9 |VYpaBuenue p =nkT
2.1.10 |Mopenb uaeaIbHOTO Ta3a B TEPMOIMHAMUKE:

VYpaBuenne MeHnneneeBa — Kianelipona

Bripakenue st BHyTpeHHEN SHEPTUN

VYpasHenune Menzeneea - Knanelipona (mpruMeHuMble (OpMBI 3aIIUCH):

oV = RT = vRT = NkT | o= PRT

u i
Bripaxxenue ais BHyTpeHHEH SHEPTUU OJHOATOMHOTO UEAIBHOTO ra3a (MpuMeHUMbIe (POPMBI 3aIHICH):

U=3RT =3kt =3Mp7 —ye T =3 v
2 2 2

2p
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2.1.11 |3axon JlanbToHa [UIs JaBICHUS CMECH PAa3pEKEHHBIX ra30B:
P=pi+pz+..
2.1.12 | M3omporiecchl B pa3pexkeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM MoseKyl N (¢ OCTOSHHBIM KOJTHYECTBOM BemecTsa v ):
uzorepma (T = const): pV = const,
uzoxopa (V = const): ? = const ,
u3obapa (p = const): ? = const
I'paduueckoe npencrapnenue uzomnpoieccoB Ha pV-, pT- u VT-auarpammax.
OObeIMHEHHBIN Ta30BEIA 3aKO0H:
—— =const
T
JUISl TIOCTOSIHHOTO KOJIMYECTBA BelecTBa vV
2.1.13 |HacelllieHHBIC M HEHACHIIIEHHBIC Mapbl. KadecTBeHHAss 3aBUCUMOCThH TUIOTHOCTH W JABJICHUS HACBIMICHHOTO Iapa OT
TEMIEPATyphl, UX HE3ABUCUMOCTh OT 00beMa HACHIIIIEHHOTO Tapa
2.1.14 |BnaxxHOCTH BO3/yXa.

pnapa (T ) _ Prapa (T )

pHaCbILLl. mapa (T ) p HACBIIL. Tapa (T )

OTtHOCHTEIbHAS BiIakHOCTE: P =
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2.1.15 |M3meHeHme arperaTHBIX COCTOSIHUI BEILIECTBA: UCIIAPEHHUE U KOHJCHCAIUS, KUTIEHUE KUIKOCTH
2.1.16 |V3meHeHue arperaTHbIX COCTOSIHUI BEILIECTBA: IUIABJICHUE U KPUCTAIIH3AIINS
2.1.17 |IIpeobpa3oBanue sHepruu B (ha30BBIX NMEpEexoaax
2.2 TEPMOJANHAMUKA
2.2.1 |TemioBoe paBHOBECHE U TeMIIepaTypa
2.2.2 |BHyTpeHHsIs SHEPTHS
2.2.3 |Temonepenaya Kak criocod U3MEHEHUs1 BHYTpPEHHEN 3Hepruu 0e3 coBeplieHus padoTsl. KoHBeKIMsl, TeMI0npoBOIHOCTb,
U3JTy4YeHUE
2.2.4 |KonuuecTBo TEIUIOTHI.
VY nenpHas TENIOEMKOCTh BEIIECTBA C: Q =cmAT
2.2.5 |YpgenbHas TeruoTa napoodbpazoBanus L: Q = Lm.
V fie/bHAs TEMIOTa [UIABICHHS A Q=Am,
VY nenbHas TemioTa cropaHus Torusa q: Q = qm
228 DneMeHTapHas paboTa B TEPMOJIMHAMUKE: A= PAV  Bymuucnenue paboTsl o rpaduKy mpoiiecca Ha pV-auarpaMme
2.2.7 |IlepBblil 3aKOH TEPMOTUHAMUKH:

le =AU, + A, :(Uz _U1)+ A,.

Annabara:
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Q12 =0= A&z :Ul_UZ :_AUIZ

2.2.8 | Bropoii 3akon TepmoauHaMuku. HeoOpaTtrumele mporieccol
2.2.9 |Ilpunnune! nerictBus TermioBbix MamuH. KITJT:

= P _ Qo Qi _;_[Qui]

Quarp Quarp Quarp
2.2.10 |Maxkcumansroe 3nauenue KI1JI[. [{uxn Kapro:
Harp Harp
2.2.11 |VYpasHenue TemnoBoro 6amanca: Q1+ Q2+ Q3+ ... =0
3 OJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE TIOJIE

3.1.1 |Dmektpusanus TN U e MPOSBICHUS. DIEKTPpUUISCKUi 3aps. [IBa Buma 3apsiia. DIeMEHTAPHBIN dJICKTPHUSCKUAN 3apsil.

3aKOH COXpaHEHUs HIEKTPUIECKOTO 3apsaa
3.1.2 |BsaumoneiictBue 3apsnoB. Todyeunsie 3apsasl. 3akon Kymnona:

B OTHOPOJHOM BCHICCTBEC C )II/IBJ'ICKTPI/I‘-ICCKOI\/'I MMPOHUTTAaCMOCTBIO €

F:k|ql|'|q2|_ 1 |q1||q2|

er’ dnee, I’
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3.1.3 |Dnekrpuueckoe noje. Ero neiicTBue Ha 3IEKTPUYECKHE 3apsiibl
3.14 - |E
Hamps»keHHOCTh 3JIEKTPHYECKOTO TOJIS: E= .
qnp06ﬁbu71
[Tonie Toueunoro 3apsnaa: Er =k r_z ,
oxHopozHoe nose: E =Cconst .
KapTuHsl TMHAN HAIPSHKEHHOCTH 3THX IOJICH
3.1.5 |IloTeHIManbHOCTh JIEKTPOCTATHUECCKOTO TOJIS.

Pa3HocTh NOTEHIUATIOB U HaIIPsAKCHUC!

A, :q((Pl_(Pz):_qA(P:qU .

IloTrennmanbHas OHEPIUA 3apAaa B 3JICKTPOCTATUICCKOM IIOJIC!

W =qo .
A=—-AW

W
HOTCHLII/IaJI 3HeKTp0CTaTI/I‘-IeCKOFO TI0JI4: (P = E

CBs13b HAMPSDKEHHOCTH TIOJISI K PA3HOCTH MTOTEHITHAIOB JIJIsl OTHOPOIHOTO AeKTpocTtatndeckoro moist: U = Ed
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3.1.6 |IIpuHIMI Cyneprno3UIMU IEKTPUIECKHUX TTOJICH:
E=E +E,+.., 0=0,+¢, +...

3.1.7 r
IIpoBOJHUKHM B 3JIEKTPOCTATUYECKOM I10JIE. Y CIOBUE PABHOBECHS 3apsJI0B: BHYTPH IIPOBOJHUKA E — (), BHYTPU U Ha
OBEPXHOCTH MpoBoHHKa P = CONSt

3.1.8 | ImonekTpuku B IEKTPOCTATHYECKOM MoJIe. JIMdIeKTpudecKas IPOHUIIAEMOCTh BEIIeCTBa €

3.1.9 q
Konnencarop. D1ekTpoeMKoCTh KOHACHCATOPA! C= U

€€,S
DJIEKTPOEMKOCTb IIOCKOTO KOHJ/ICHCATOPA: C= d =G,

3.1.10 |IMapannenbHOE COCTMHEHNE KOHIEHCATOPOB:
g=q1+ g2+ .., Ur=Uz2=..., Chagpan = C1 + C2 + ...
[MocnenoBarenpbHOE COETMHEHNE KOHICHCATOPOB:

N
UEbir et 6= Coe G G,
3.1.11 qu CuU 2 q2

SHCpF U 3apSKCHHOT'O KOHJICHCATOPA: WC =

2 2 2C
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3.2

3AKOHBI TIOCTOAHHOI'O TOKA

Cuia ToKa: | = At . ITocTostHHBIN TOK: I = const
At—0
Jnst mocrossHHOTO TOKA q = It
3.2.2 | YcnoBus CymiecTBOBAHUS AJIEKTPUIECKOTO TOKA.
Hanpsokenne U u O/IC E
3.2.3 U
3akon OMa 11 y4acTKa LeTu: I = E
3.2.4 | DnekTpuveckoe COMPOTUBJICHHUE. 3aBUCUMOCTh CONPOTHBIICHUS OJHOPOJHOTO MPOBOJAHHUKA OT €ro JUTMHBI M CCUCHUSI.
VY aenbHOe COPOTUBIICHHE BEIICCTBA. R=p g
3.25 AC
E _ TOpOHHI/IX CHJII
Hcrounuku Toka. IJ1C HCTOUHMKA TOKa: & = —q .
BryTpeHHEee COnpoTHBIICHNE UCTOYHHKA TOKA
3.2.6 |3axon Oma /I MONHOW (3aMKHYTO#) 2JIEKTPUIECKOH IIeTIH: E._r
E !
E=1IR + Ir, otk ,ualz T R
» OTRY R+
3.2.7 |IMapamiensHOe COSTMHEHHUE TTPOBOHUKOB:
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1 1 1
=—+—+
Rl RZ

|:|1+|2+_,_,U1:U2:..., Rn

apasnt
HOCJ’Ie,I[OBaTCJ'IBHOG COCIMHCHHNEC ITPOBOJHUKOB!

U=Ui1+Ux+...,li=lb=.., Ricn=R1+R2+ ...

3.2.8

Pabora anekrpuueckoro Toka: A = [Ut.

3akoH J[xoyns - Jlenna: Q = I°Rt.

UZ
Ha pesucrope R: Q = A= ?Rt = Ut :Ft

3.2.9

AA

== =Iu
At At—0

MoIHOCTh QJICKTPHUYCCKOT'O TOKA: P

U2

2
TeruioBas MOIIHOCTb, Bhe/seMas Ha pesuctope: P = 1"R=—=1U .

AACT. CHJI

MOIIHOCTh UCTOYHHUKA TOKA: PE = =El

At At—0

3.2.10

CBO60}IHBIG HOCHUTCIIN OJJICKTPUUCCKUX 3apsAJ0B B IIPOBOJHHUKAX. MexaHanu3MBbl MMPOBOAMMOCTHU TBCPABIX MECTAJIJIOB,
pPacTBOPOB U pacCIlJIaBOB JJICKTPOJIUTOB, I'a30B. HOJ’IyrIpOBOIIHI/IKI/I. HOHyTIpOBOI[HPIKOBLIfI auonq

3.3

MAT'HUTHOE IT1OJIE
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3.3.1 |MexaHn4yeckoe B3auMOJICICTBUE MAarHUTOB. MarHuTHoe nosie. BekTop MarHuTHO#M MHAYKUIWU. [[pUHINI Cynepro3uiiu
maruuTHbIX noneii: B = B, + B, +...
JIMHMM MHIYKIMKM MarHuTHOro noss. KapTuHa TuHMA MHAYKIMM MarHUTHOTO HOJIS OJIOCOBOIO M MOJAKOBOOOPA3HOIO
MOCTOSIHHBIX MarHUTOB
3.3.2 | OmpiT Dpcrena. MarHuTHOE 10JI€ MPOBOAHKKA ¢ TOKOM. KapTrHa MTUHMIA MHAYKIUY MarHUTHOTO MOJIS JVTMHHOTO IPSIMOTO
IPOBOJHUKA U 3aMKHYTOT'O KOJIbIIEBOI'O MPOBOJAHUKA, KATYIIKH C TOKOM
3.3.3 |Cuna Amnepa, ee HallpaBJICHHUE U BEIMYMHA!
Fa = IBI sina ,rae & - yron Mexy HanpapieHHeM MPOBOHMKA U BEKTOpoM B
3.34 F. =|gluBsina o U u B
Cuua JIopenua, ee HalpaBJIeHue U BenuuuHa: [ op — |J ,rme % - yron mexny Bektopamu U u B . JIBukenne
3apsHKEHHON YaCTHIIBI B OTHOPOJIHOM MarHUTHOM I10JIE
3.4 OJIEKTPOMAT'HUTHA S UHAYKIUA
3.4.1 |IloTok BeKTOpa MAarHUTHOW WHAYKIIUHU: ﬁ T / B
o
®=BS=BScosa
3.4.2 |SIBnenue snekTpoMarHuTHOW MHAYKIMH. DJIC MHAYKINU
3.4.3 |3akoH ’nekTpoMarHuTHoM uHaykuuu dapanes:

| Tt At—0 t

AD ©
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3.4.4 |D/1C uHAYKIUY B IPSIMOM MPOBOAHUKE UTMHON \H 1 i
I, ABIKYILEMCS CO CKOPOCTBIO U (5 L1 ) B / \(‘{ /
OJIHOPOJIHOM MarHuTHOM 1oJje B: / 7
|Ei| = Blucos O, rre @ - yron mexay BektopoM B u HOpMasibio M K MIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI | w O ;
ecru | 1B u ljJ_é,To |Ei|:BIU
3.4.5 |IIpaBumno Jlenna
3.4.6 o
NHIyKTUBHOCTS: L= |_ , i @ = LI
Al
Camounnykuus. JIC caMOMHAYKITNH: Esi = = _th
At At—0
DHeprust MArHUTHOTO OIS Karymku ¢ Tokom: W, = T
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHU S U BOJIHBI
3.5.1 |KonebatenpHbiii KOHTYp. CBOOOIHBIE DJIEKTPOMArHUTHEIC

KoJieOaHHS B nacajibHOM KoJiIe0aTeIbHOM KOHTYpC:
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() = Gy SIN (0L + ;)
| (t) =0, = 00, cos (ot +@,) =1,,,cos(ot+¢,)

21 1
. — N=—=—
®opmyna Tomcona: 1 =27+ LC , otkyna T ,_L C

CBs13b AMIUIMTYBI 3apsja KOHACHCAaTopa € aMHHHTYHOﬁ CHJIBI TOKa IIpU CBO6OIIHI>IX SJICKTPOMArHuTHBIX KOJIEOQHUSIX B

max

UJeaTbHOM K0JIe0aTeIbHOM KOHTYpE: Opax =

3.5.2 |3akoH coxpaHEHHs SHEPTHH B UICATHHOM KOJIeOaTeIbHOM KOHTYpE:
Cu® LI* cu?_ LI
> + > = > = = const.
3.5.3 | BbIHYyX/I€HHBIE 3JIEKTPOMarHuTHbIE KojeOanus. Pe3oHanc
3.5.4 |Ilepemennslii Tok. [Ipon3BoaCTBO, Nepenaya u MOTpedICHNUE MEKTPUYECKON SHEPTUH
3.5.5 |[CgoiicTBa 3JIEKTPOMAarHWTHBIX BOJH. B3aumHas OpHEHTalMsl BEKTOPOB B  JJIEKTPOMAarHUTHOW BOJHE B
BaKyyMe: ELBLGC
3.5.6 |IlIxana >neKTpOMarHUTHHIX BOJH. [IpMeHeHHe TIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 |IIpsmonmHENHHOE pacpoCTpaHEHNE CBETa B OJHOPOAHOM cpene. Toueunslil ncToyHuK. JIyd cBera
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3.6.2

3akoubl oTpaxkenus csera. & = B
a|p

S

3.6.3

[TocTpoenne n300pa>keHMiA B TUIOCKOM 3epKajie

3.6.4

3aKOHBI IPEJIOMIICHUSI CBETA.

I[Ipenomnenue ceera: HSIN a=N, sinf}
AOCOTIOTHBIN 1T0Ka3aTeb MPEIOMIICHHUS:

n, u
OTHOCHTEIBHBIN TTOKA3aTENb IPETOMIICHUS: Ny = n_ - U_ :
1 2

Xox J1ydeil B Ipu3Me.
CooTHoIIEHHE YacTOT U COOTHOUIEHHWE JUIMH BOJIH MPU IEPEX0JE MOHOXPOMATHYECKOIO CBETA YEPE3 IPAHUILY pa3fena
JIBYX ONTUYECKHUX CPEI:

V=V, A =N,

3.6.5

ITonHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIld  yrojl MOJHOTO  BHYTPEHHETO
OTPaKEHHUS:
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: 1 n,
sina, = =

— == Ny<n n
n n 2< M 2

OTH

3.6.6 |Cobuparomme u pacceuBaromue TuUH3bl. ToHkas mnuH3a. @DOKYCHOE pACCTOSIHME W ONTHYECKas CHIla TOHKOM
JIUH3BL: D= E

3.6.7 |®opmyna TOHKOM JIMH3bL: d T
)
1 1 1
PR ! 4
P\ h
VYBennuenune, 1aBaeMoe THH30M: f
h f v
UL
H d
D<0=F=—<0
B ciyuae paccenBaronieit JINH3BIL: D
h |f
'=—-= u <1
H d

3.6.8

Xop Jyda, TMPOIIEIIETO JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHO#M onTudeckoi ocH. [locTpoenne n3o0paxeHuit
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TOYKHU M OTPEe3Ka MPSIMOIl B COOMPAIOLINX M PACCEUBAIOIINX JIMH3AX U UX CHCTEMax

3.6.9 |®oroanmapar Kak onTUYeCKUi mpudOop. I'1a3 Kak onTHYECKas cuCcTeMa

3.6.10 |Unutepdepenums cBera. KorepeHTHbIE HMCTOYHMKU. YCJIOBUS HAOMIOJEHHS MAaKCUMYMOB M MHHHMYMOB B
UHTEepPEPEHIIMOHHON KapTHUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HICTOUHUKOB:
MaKCUMYMBI - A= 2m§ ,m=0,+/-1,+/-2,+/-3, ...,

A

MUHUMYMEI - A= (2m ""1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11 | Audpaxmus cera. Judpakunonnas penierka. Y cioBue HaOIIOACHUS TIaBHBIX MAKCUMYMOB ITPH HOPMAJILHOM TaICHUU
MOHOXPOMATHYECKOTO CBETA C JTHHON BONHBI A Ha pelmeTKy ¢ neproaom d:
dsing, =Mk m=0,+-1,+/-2, +-3,..

3.6.12 | Iucriepcus cBeta

4 KBAHTOBAS ®N3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIU3M
4.1.1 ITunoresa M. Inanka o KBaHTax. ®opmyina [nanka: E=hv
4.1.2

hc
®otonbl. DHEprHs GOTOHA: E=hv= Y = pC,
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D E hv h
WNmnynec porona: MW = = —
yase & c ¢ A
4.1.3 |Dorordpdext. Onbrter A.I'. CTonerosa. 3akonsl HoTodddexTa
4.1.4 | YpaBuenue DiHIITEWHA U1 hoTodDPekTa:
EC’pOTOHa = ABBIXO[[a + EKI/IH maxy
hc hc mo?
Tac Eq)OTOHa = hV = 7, ABLIxoua - hVKp - , EKHHmaX =M — eUm
- 2
415 |[laBnenue cBera. JlaBmeHue cBeTa HAa MOJHOCTHIO OTPAXKAIOIIYIO MMOBEPXHOCTh M Ha TMOJHOCTHIO MOTJIOLIAOIIYIO
MTOBEPXHOCTh
4.2 DOU3UKA ATOMA
4.2.1 |IlnanerapHas MOZIEIH aTOMa
4.2.2 |Ioctrynarsl bopa. 3ny4yenue u noriomieHre GOTOHOB pH MEPEX0/ie aTOMa C OJJHOTO YPOBHS YHEPTUU Ha IPYTOW:
hc
hv,  =—= |En — Em|
mn
4.2.3 |JluneiuaTbie CIEKTPBI.

CnexTp ypoBHEHN 3HEPTrUU aTomMa BOAOPOJA:
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_ -13,65B

E, —z =123

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens sigpa ['elizenOepra - iBanenko. 3apsn sapa. MaccoBoe unciio siapa. M3otomnst

4.3.2

PannoakTMBHOCT®.

Anbda-pacna; ?X —>’§_‘§ Y + gHe.

bera-pacnan.

DIIeKTPOHHBIN B-pacmapn - ?X —>§+1 Y + gle +V,.
[To3UTPOHHBII B-pacnan . QX —)Q_l Y + glé + V.

I'amma-usnydenue

4.3.3

t
3aKOH paJuoaKkTHBHOIO pactana: N (t) =N,-27.

t
[Iycth m - Macca paiMOAaKTUBHOIO BellecTBa. Toraa m (t) =m,- 27

4.3.4

H,Z[CpHBIe pCaKknuu. I[CJICHI/Ie " CUHTC3 AJCP
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

— Msikumes I'.S1., Byxosues B.b., Corckuit H.H./ mox penakiueit ITapbenrbeBoit H.A.
O®usuka. 10 knmace. bazoBeiii ypoBenb. YueOuuk. — M: AO «M3natensctBo «lIpocBerienuey,
2023, 2024, 2025;

— Msikumes I'.JI., byxosues B.b., Yapyrun B.M./ mox penakuueii IlapbenrreBoit H.A.

Ousuka. 11 kmace. bazoBeiii ypoBeHb. YueOnuk. — M: AO «/3narensctBo «lIpocBenienney,
2023. 2024, 2025;

METOANYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
— @enepanbHas pabodast mporpamMma CpeHero oomuiero oopazoBanus npeaMera «Pu3znka»
(6a3oBbIii ypoBenb) st 10-11 kiaccoB 0Opa3oBaTenbHbIX Opranu3aruii.— M, 2025;

- Caypos FO.A. ®usuka. [Toypounsie pa3zpabotku. 10 kmacc. ba3oBelif U yriyOieHHBIH
ypoBar — M.: «lIpocBemienuer, 2023

- Caypos FO.A. ®usuka. I[loypounsie pazpadotku. 11 kmacc. ba3oBeiil u yriryOieHHbIN
ypoBHu — M.: «lIpocBemienuey, 2023

— Eprotkun E.C., Eptotkuna C.I'. ®usuka. CamocToATeIbHbIE U KOHTPOJIbHBIE U PAOOTHI.
10 k1. — M: AO «M3natenncTBO «IIpocBemmenuey, 2023;

— Eprotkun E.C., Eprotkuna C.I'. ®usuka. CamocToATeIbHbIE U KOHTPOJIbHBIE U PAOOTHI.
11 k1. — M: AO «M3natensctBO «IIpocBemenuey, 2023;

— [MapdentreBa H.A. ®usuka. Terpags st nabopaTopHbIX paboT. ba3oBelii u
yriyonenssiii ypoBau 10 knaccel. - M.: «IIpocsemenue», 2023, 2024, 2025;

—IMappentreBa H.A.  ®usuka. Terpags 1 nabopaTopHbIX paboT. ba3oBblit U
yray6nenssiil ypoBHu 11 kiaccesl. - M.: «I[IpocBemenue», 2023, 2024, 2025;

- [NapdpentbreBa H.A. Coopuuk 3amgau no ¢usuke. 10-11 xmaccel. - M.: «IIpocsemienuey,
2023, 2024, 2025

- ®usuka. BuneoonsiTel. Cpeanee ob1iee oopazoBanue (6a30Bbiit ypoBeHb). 10-11 kmaccel
- M: AO «M3narenbctBO «IIpocBemenuey



