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IHOACHUTEJIbBHAS 3AIINCKA

[TporpamMma o (husmKe Ha ypOBHE CpeHETo 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE TIOJIOKEHUH
U TpeOOBaHUH K pe3ysIbTaTaM OCBOSHHS OCHOBHOM 00pa30oBaTeIbHOI MporpamMmel, rpeactaBieHHbIX B @T'OC
COO, a Taxxke c yu€tom (enepanpbHO pabouelt mporpaMmbl BocnuTaHuss W KoHIENIuu mpernogaBaHus
yueOHoro npeamera «Pusnka» B 00pa3zoBaTeNbHbIX opranuzanusx Poccuiickoit @enepannu, peaan3yomnmx
OCHOBHBIE 00pa30BaTENIbHBIEC IPOTPAMMBI.

[Iporpamma 1o Qu3HMKe ompenenser o0s3aTeTbHOE TNPEAMETHOE COACp)KaHHE, YCTaHABIMBAET
PEKOMEHIyeMYI0 TOCJIEIOBATEIbHOCTh H3Y4YEHHMs] T€M U pa3lieloB Yy4yeOHOro mpeamera ¢ Yy4EToM
MEXIMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEM
oOyuatonmuxcs. [Iporpamma mo Qusuke maér mpeacTaBieHUE O MLEJAX, COACPXKAHUM, OOIIEeH CTpaTeruu
o0y4yeHHsl, BOCIIUTAHUS M pa3BUTHS OOYdYAIOUIMXCS cpencTBaMHu ydeOHoro mnpenmera «®Dusuka» Ha
yriIyOJIEHHOM ypOBHE.

Nzyuenue kypca Gpuznku yriyoaéHHOTO ypOBHS MO3BOJISET peaan30BaTh 3a1a4i MpoeccHOHANIbHON
OpHEHTAIIMH, HAIIPABIICHO HA CO3/IaHUE YCIIOBHUH ISl TIPOSIBIICHHS] CBOMX MHTEJUICKTYAIBHBIX M TBOPYECKHX
CTIIOCOOHOCTEH KaXIbIM OOYYaroIMMCs, KOTOpble HEOOXOIMMBI JJsi TPOAODKEHHs 00pa3oBaHUS B
OpraHm3anusx MpopecCHOHATBHOTO O0Pa30BaHUA MO PA3NUYHBIM (U3UKO-TEXHUYECKUM U UH)KEHEPHBIM
CHEIHATILHOCTSIM.

B mporpamme mo ¢u3nke OmpenensioTcs IUIAHUPYEeMBIe Pe3yIbTaThl OCBOCHHUS Kypca (H3UKH Ha
YpOBHE CpeaHero oomero o0pa3oBaHUs: JMYHOCTHBIE, METAlpeIMETHBIC, MpeIMETHbIe (Ha yriyOnéHHOM
ypoBHe). HayuHO-MeTOmONIOrMYecKoil OCHOBOWM Juis pa3pabOTKu  TpeOOBaHWUN K  JTMYHOCTHBIM,
METanpeIMETHBIM M MPEIMETHBIM pe3yjbTaTaM OOydarolIuXcs, OCBOMBIIMX Hporpammy Mo (u3uke Ha
YPOBHE CpefHero oOmiero oOpa3oBaHUs Ha YriayOJEHHOM YPOBHE, SBISIETCS CHUCTEMHO-ICSATEIHLHOCTHBIN
MOJIXO/I.

[IporpamMma no hu3uKe BKIIOYACT:

IUIAaHUpYEeMbIe pe3yJbTaThl OCBOCHMS Kypca (QHU3MKM Ha YriyOJI€HHOM YpPOBHE, B TOM YHCIIE
MPEMETHBIC PE3YJIBTATHI 110 TO/1aM 00Y4YEHUS;

coziep;kanue yueOHoro npeamera «dusmukay mno rogam oOydeHusl.

[IporpamMma no pusmke UMeeT MPUMEPHBIA XapaKTep U MOKET OBITh UCTIOJIb30BaHA YUUTEISIMU (PUBUKH
JUIsL COCTABJICHHSI CBOMX pab0YMX MPOrpamMM.

[Iporpamma 1O (QU3MKE HE CKOBBIBAET TBOPYECKYIO WHHUIIMATHBY YUYUTEICH U TPEIOCTaBISIET
BO3MOYKHOCTH JUIS pPEANM3alUU PA3IUYHBIX METOAMYECKHX TIOAXOJ0B K TNpEnojJaBaHui0 (U3UKH Ha
yriIyOJaEHHOM ypOBHE IIPU YCIOBUU COXPAHEHUs 00s13aTeIbHOM YaCTH COAepKAHU Kypca.

du3nka Kak Hayka o Haubosee o0IIMX 3aKOHaX MPUPO/IbI, BEICTYIAas B KaUeCTBE y4eOHOro peMeTa B
IIKOJI€, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 okpy»karomem mupe. [IIkombHbIH Kypc Gu3nku
— CUCTEMOOOPA3YIOIINH JIsl ECTECTBEHHO-HAYUYHbBIX YU€OHBIX MPEAMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE IPOLIECCOB M SIBJICHUHM, M3ydyaeMbIX XUMHEH, Ouoioruei, ¢usnueckoir reorpadpueit u
acTpoHoMuel. Mcrnonb30BaHue M aKTUBHOE NMPUMEHEHHE (U3NYECKUX 3HAHUM ONpeNeNusio XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTWMH B chepe SHEPreTHKH, TPAHCIOpPTa, OCBOCHMSI KOCMOCA,
MOJTyYeHHSI HOBBIX MAaTepUalioB C 3a/JaHHBIMU CBoOiicTBaMu. M3ydeHuWe (U3WKKM BHOCHT OCHOBHOH BKIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa o0ydaromierocs, B popMupoBaHHE YMEHUH IPUMEHSTh
HaYYHbII METO]] TO3HAHMS ITPU BHITOJIHEHUH UMH YUEOHBIX HCCIIeI0BaHUH.

B ocHoBy kypca ¢u3uku Ha ypoBHE CpelHEro oOuero oOpa3oBaHMs IMOJIOKEH psAl HJEH, KOTOpble
MOJKHO PacCMaTpHUBATh KaK MPUHIUITHI €70 TTOCTPOCHHSI.

Hoen yerocmuocmu. B cOOTBETCTBUY C HEW KypC SIBIISIETCS JIOTHYECKHU 3aBEPILIEHHBIM, OH COIAEPIKUT
MaTepHall U3 BCeX pa3ieioB (PU3MKH, BKIIOUAET KaK BOIMPOCH! KIIACCHUECKON, TaK U COBPEMEHHON (DU3UKU.

Hoea czemepanuzayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca GU3HKH OOBEIUHEH BOKPYT
¢buznueckux Teopuid. Beayum B kypce siBisercs GOpMUpPOBaHHE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX
MaTepUH, BEIIECTBE U MOJIeE.



Hoen cymanumapuzayuu. EE peanuzanus npenoiaraeT UCIoIb30BaHUE TYMaHUTAPHOTO MOTEHIIMAIa
(U3MYECKON HAyKW, OCMBICIICHHE CBS3M pa3BUTHS (HU3UKH C pa3BUTHEM OOIIECTBAa, a TaKXke C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHUECKUMH MTPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usuku yrioyOiaéHHOTO ypOBHS Tpeanoiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUN H3YUYEHHBIX TEOpUH U
3akoHOB. [Ipu 3TOM paccMaTpUBalOTCS Ha YpOBHE OOLIUX MPEICTaBICHUNA M COBPEMEHHBIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTHUH.

Hoea jrkonozuzayuu peann3yercss MOCPEICTBOM BBEACHUS IJIEMEHTOB COJCP)KAHUS, TMOCBSAMIEHHBIX
AKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C pPa3BUTHEM TEXHUKH U TEXHOJIOTHH, a
Takke 00CYKIeHHs MPoOIeM pallioHATBHOTO TPUPOIOTOIB30BAHMS U SKOJIOTHUECKOi 0€30MacHOCTH.

OcBoeHme coJiepKaHus IPOTPaMMBI 10 (prU3MKe JOHKHO OBITH MOCTPOEHO Ha MPUHLUIAX CHCTEMHO-
JeSATeTbHOCTHOrO moaxona. s Qu3MKM peanus3anus 3TUX NPUHIMIIOB 0a3upyeTcs Ha HCIOJIb30BaHUU
CaMOCTOSITENIFHOTO JKCIEpUMEHTa KakK IOCTOSHHO JeHcTByromero (axkrtopa ydeOHoro mpormecca. [lns
yrayOnE€HHOTO YPOBHSA — 3TO CHCTEMa CaMOCTOSATEIBHOTO YYEHHUYECKOTO JKCHEPHUMEHTa, BKIIIOYAIOIIETO
(bpoHTaTbHBIE yUYEHHUYECKHE OIBITHI MPHU HM3YYCHWH HOBOTO Marepuana, JabopaTOpHble pabOThI M PabOTHI
npaktukyma. [Ipu 3ToM BO3MOKHBI iBa crioco0a peann3anun (pu3nyeckoro npakTukyma. B mepBom cirydae
MPAKTUKYM MpoBoauTcs 1u6o B kKoHIe 10 u 11 ximaccoB, 1160 mocie mepBoro ¥ BTOPOro MOIyroAuid B KaXKI0M
U3 3TUX KJaccoB. BTopoii ciocob — 3To uHTerpamus padot NpakTUKyMa B CUCTEMY J1a00paTOPHBIX padoT,
KOTOpBIE TIPOBOAATCA B Ipolecce u3yueHus pasnena (temsl). Ilpu stom mox paGoTamu mHpakTHKyMma
MOHUMAETCS CaMOCTOATENBHOE HCCIEIOBAHNE, KOTOPOE TMPOBOAUTCS 1O PYKOBOJCTBY CBEPHYTOTO,
00001IEHHOTO BUa 03 MOIIaroBOi HHCTPYKITHH.

B nporpamme no pusmke cucremMa yueHu4ecKoro SKCIepUMEHTa, JIabopaTOPHBIX paboT U MPaKTUKyMa
MPECTaBICHAa CIUHBIM IepeyHeM. BBIOOp TeMaTHKH UIs 3TUX BUAOB YYEHHYECKUX NPAKTUYECKUX PadoOT
OCYIIECTBIISIETCS YYaCTHHUKAMH 00pa30BaTENFHOTO TMPOIEcca HCXOAS M3 OCOOCHHOCTEH IMOYpPOYHOTO
IUTAHUPOBAHMSI W OCHAIleHus kabuHeta ¢usuku. [Ipu 3TOM oOecmeunBaeTcsi OBIaJeHHE OOYUYAIOUTUMUCS
YMEHUSIMH TPOBOJMUTH IMpsIMble M KOCBEHHBIE W3MEPEHHUs, HMCCIEIOBaHUS 3aBHCUMOCTEH (U3NYECKUX
BEJIMYMH U TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE MPEATTIOKEHHBIX TUIIOTES.

Bonbmioe BHUMaHWE YIENSETCS PEIICHUIO PAacUYETHBIX M KAadeCTBEHHBIX 3aaad. [lpm sTtom s
pacuéTHBIX 3a/7a4 MPUOPUTETOM SBIISIFOTCS 3a/laydl C SIBHO 3aJJaHHONW M HEABHO 33JaHHON (pu3mueckoit
MO/IEJIBIO, TIO3BOJISIONINE TPUMEHATh U3YYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJJHOTO pasjena Kypca,
TaK W MHTETPUpPYS NMPUMEHEHHWE 3HAHWW M3 Pa3HBIX pasfenoB. J[Is KadecTBEHHBIX 3a7ad MPHOPUTETOM
SBIISTIOTCSI 3a/laHUsl Ha OOBSICHEHUE/TIpe/ICKa3aHue NPOTEKaHUs (U3NYECKUX SIBICHHH W TPOIECCOB B
OKpy’Kalolleld JKu3HM, TpeOyroue BblOOpa (Qu3MuecKkod MoJenu Ul CUTyallud IPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedoBanmsimu @I'OC COO k MaTepHaIbHO-TEXHHYECKOMY 00€CTIeUeHUI0 Y4EeOHOTO
nporiecca Kypce Gu3uku yriryoJIEHHOTO YPOBHS Ha YPOBHE CPEHETO 001Iero 00pa3oBaHusl JOJIKEH U3ydaThCs
B YCJIOBHUSX NpeaMeTHOro kabuHera. B kabunere (u3uku A0JDKHO OBITH HEOOXOAMMOE J1abOpaToOpHOE
000pyZI0BaHUE IS BHINOJIHEHHS YKAa3aHHBIX B IPOrpaMMe M0 (pU3UKE YICHUYECKUX OIBITOB, JJAOOPATOPHBIX
paboT u paboT MpaKTHKyMa, a TAKKE IEMOHCTPAITMOHHOE 000PYI0BaHHE.

JleMoHCTpanlmoHHOE 000pyI0BaHUE (HOPMHUPYETCS B COOTBETCTBHH C TMPHHIMIIOM MHHHUMAIIbHOW
JOCTaTOYHOCTH M OOECIeYMBAET IOCTAHOBKY MEPEUYMCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIOYEBBIX
JE€MOHCTpALIUi JIIsl UCCIIEIOBAHUS U3YYaeMBIX SIBIICHHM U MPOLIECCOB, SMIMPUYECKHUX U (DyHIaMEHTATbHBIX
3aKOHOB, MX TEXHHYECKUX TIPUMECHEHUH.

JlaGopatopHoe oOOpymOBaHUE [UIsl YUYEHHYECKHX TMPAKTUYECKUX paldoT ¢opMupyercss B BUIE
TEMaTUYECKHX KOMIUIEKTOB M 00ecneumBaeTcs B pacuéTe OJHOr0 KOMIUIEKTAa Ha JIByX OOYYarolIuXcCs.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO OOOPYAOBAHHS JOJDKHBI OBITH IOCTPOEHBI HA KOMILJIEKCHOM
MCIOJIb30BaHUU aHAJIOTOBBIX U LHHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIEe TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMU TIEJISIMU U3Y4YCHHS (PU3HKH B 0011IeM 00pa30BaHUM SIBISIOTCS:



(hopMHpOBaHUE UHTEpPECA U CTPEMIICHHUS O0YUaIOIUXCs K HAyUHOMY M3YYEHUIO IPUPObI, PA3BUTHE UX
MHTEJJIEKTYalIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe MO3HAHUS U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIIICHUS K OKPYKAIOIINM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTara M3yuyeHUS OCHOB CTPOEHUS MaTepuul U
(byHIaMeHTaJIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHUE YMEHUN OOBSCHATH SBICHHS C HMCIOIB30BaHHEM (DU3MUECKUX 3HAHWM U HAYyYHBIX
JI0Ka3aTeNIbCTB;

(dbopMupoBaHUE IPEICTABICHUN O POJTU PU3UKHU VIS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA;

pasBUTHE NPEACTABICHUH O BO3MOXHBIX cepax Oynymeidl mpodeccuoHambHON esATeNbHOCTH,
CBSI3aHHBIX C (PM3UKOM, IIOATOTOBKA K JANbHEHIIeMy 00y4YeHHIO B ’TOM HAIIPABICHHH.

JlocTuxeHne 3THX 1esel o0ecreunBaeTcs pelieHueM CleAyIoIuX 3a/1ad B Ipoliecce U3yueHus Kypea
(bu3KUKN Ha ypPOBHE CPEAHETO 00IIEro 00pa3oBaHUS:

npuoOpeTeHne CHUCTeMbl 3HaHMKW 00 OOmHWX (PHU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKIIIOYass MEXaHWKY, MOJEKYJSPHYIO (HU3UKYy, SJCKTPOJUHAMUKY, KBAaHTOBYIO (M3UKY U DIIEMEHTHI
acTpo(u3uKH;

(dbopMupOBaHUE YMEHUN TPUMEHATh TEOPETHUECKHE 3HAHUS I O0BSICHEHHS (PU3NUECKUX SBICHUI B
MIPUPOJIC U JIJISl TIPUHSATHUS PAKTHYECKUX PEIICHUN B TIOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHHs PA3IMYHBIX 3a/a4 C SBHO 3aJaHHOW (PU3MYECKON MOJEINblo, 3a/1ad,
MOJIPa3yMeBAIOIINX CAMOCTOSITEIbHOE CO3AaHne (PU3MUECKO MOJIeNH, aIeKBaTHON YCIOBHSM 3a/1a4yH, B TOM
quclie 3a7]a4 MHXEHEPHOT0 XapaKTepa;

MOHUMAaHNEe (PU3HUYECKUX OCHOB W IIPHHIIAIIOB JICUCTBUS TEXHUYECKUX YCTPONCTB M TEXHOJIOTHUECKUX
IIPOLIECCOB, UX BIIMSHUS HA OKPY’KAIOLIYIO CPEY;

OBIIaJICHHE METO/IaMU CAMOCTOSITENILHOTO MJIAHUPOBAHUS U MPOBEICHUS PUZNUECKUX IKCIIEPHUMEHTOB,
aHalM3a U UHTEepIpeTaluy HHPOPMAIUH, ONPEIeNIeHUs] JOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHHE YCIIOBHUI U Pa3BUTHS YMEHUN MPOEKTHO-UCCIIEA0BATENBCKOM, TBOPUECKOMN AEATEIbHOCTH;

pa3BuTHE UHTEpPeEca K chepam npodhecCuoHaATBHON eATeTbHOCTH, CBI3aHHOU ¢ (DU3UKOM.

B cootBercTBuu ¢ TpeboBanusmMu @I'OC COO yrnyOnéHHbIN YpOBEHb U3YUYEHHs Y4eOHOTO MpeaMeTa
«Du3nKa» Ha YPOBHE CpeJHEero oOimiero oOpa3oBaHMs BBHIOMpPAETCS OOYYAIONIMMHKCS, TUIAHUPYIOIIUMU
MIPOJIOJHKCHUE 00pa30BaHMSI 110 CIICIIHATBLHOCTAM (PU3HKO-TEXHUICCKOTO MPOQIIIS.

Ha uzyuenue ¢puzuku (yriayOn€HHBIN ypOBEHB) HA YPOBHE CPEHETO 0011ero 00pa30BaHUsl OTBOIUTCS
340 gacog: B 10 kmacce — 170 yacoB (5 yacoB B Heziento), B 11 kimacce — 170 yacoB (5 4acoB B HEJIENIO).

[Ipennaraemslii B mporpamMme 1o (pusmke nepedeHb 1ad0paToOpPHBIX U MPAKTHYECKUX paOOT SBISETCS
PEKOMEH/IOBaHHBIM, YUYUTENb JI€JaeT BHIOOP MpoBeneHUs JTabOpPaTOpPHBIX PabOT M OMBITOB C Y4ETOM
WHIUBUTyTBHBIX OCOOCHHOCTEH 00yUYaromuXxcsl.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3zpnen 1. HayuHblii MeTO MO3HAHMS NPUPOABI.

®dwusnka — pyHmaMeHTaIbHAS HayKa O pupoje. HaydHbIil MeTO/] MO3HAHHS U METOJIBI MCCIICTOBAHMS
(bu3nYeCKuX SIBJICHUH.

DKCIIEpUMEHT U TeOpusl B Ipoliecce Mo3HaHus Npupoabl. HabmrogeHue u SKCiepuMeHT B (U3UKeE.

CrniocoObl u3MepeHus: (pu3nYecKux BEIHYMH (aHAJOTOBbIE M IU(POBBIE M3MEPHUTEIbHbIE MPUOOPHI,
KOMITBIOTEPHBIEC TATYNKOBBIC CHCTEMBI).

[TorpentnocTn n3mMepeHuit GU3MUECKUX BEIMUWH (aOCOTIOTHAS U OTHOCUTEIILHAS).



MonenupoBanue pU3NUECKHUX SBJICHHUM U IPOIECCOB (MaTepuaibHas TOUKa, aOCOIIOTHO TBEPI0E TEIO,
uaeanbHas JKHJIKOCTh, WICAIbHBIA Ta3, TOYCHHBIA 3apsn). ['mmore3a. OuU3MYECKU 3aKOH, TPAHHUIIBI €T0
IIPUMEHUMOCTH. PU3ndecKas TEOpHUsL.

Pormes u mecto ¢u3ukn B (HOPMUPOBAHMM COBPEMEHHON HAyyHOW KapTHHBI MHUpA, B MPAKTHYECKOM
NEeATENbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

N3mepenne cuibl TOKa W HAOpPsDKEHHS] B LIEMH MOCTOSHHOTO TOKA IMPU TMOMOIIM AaHAJIIOTOBBIX U
1IU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ 1TUGPOBOI JTabopaTopueii o ¢usnke. [Ipumeps! namMepeHns GU3NIECKUX BETUYHUH MTPU
IIOMOIIH KOMIIbIOTEPHBIX JATYUKOB.

Pa3pnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanundeckoe nBrmxeHre. OTHOCUTEIbHOCTh MEXAHUUECKOTO IBHKEeHUsI. CucTeMa OTCUETa.

[Ipsimas 1 oOpaTHast 3a1a4U MEXaHUKHU.

Panuyc-BekTop MaTepuaabHOW TOUKH, €r0 MPOEKIIUU Ha OCH CUCTEMBI KOOpAUHAT. TpaeKTopusl.

[lepemenienne, CKOpocTh (CpeaHssE CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE MaTepuaibHOU
TOYKH, UX MPOEKLINU HA OCH CUCTEMbI KOOpAUHAT. CII0KEHUE NMEPEMEILIEHUN U CI0KEHNUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOIMHENHOE IBUKEHHUE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U IIyTH MaTepUaIbHON TOYKU OT BPEMEHH M UX TpaduKu.

CBobonHoe masieHue. Y CKOpeHrne CBOOOJHOTO maeHus. J|BrKeHne Tena, OpOIEeHHOTO MO/ YTIIOM K
TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH M YCKOPEHHUs MaTepHalbHOW TOYKM OT BPEMEHU M HUX
rpaduky.

KpuBonunerinoe nprxenue. JBUkeHre MaTeprUaIbHOW TOYKH 10 OKPYKHOCTHU. YTJIOBas U JUHEUHAsS
ckopocth. Ilepmonm wm wuyacrora oOpamenus. [lenTpocTpemuTensHoe (HOpPMAlbHOE), KacaTelIbHOE
(TaHreHIMANBFHOE) U TIOJHOE YCKOPEHHE MaTepHaTbHOM TOUKH.

TexHudeckue yCcTpoicTBa U TEXHOJIOTMUECKHUE IPOLECCHI: CIIUIOMETD, ABH)KEHUE CHAPSAO0B, LIEIIHBIE,
necTepEéHYaThie M peMEHHBIC TIEpeiaun, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUETA, ILTIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTUK JTBUKEHUS.

CriocoObl UCCIeIOBaHUST IBUKCHHM.

Wnnroctpanust npeaeabHoro nepexoia 1 3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanne ABMKEHUH C UCIIOJIb30BAHUEM MEXAHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmonenue nmkeHus Tena, OpomieHHOro Mo yIiIoM K TOPU30HTY M TOPU3OHTAIIBHO.

Hamnpasnenue ckopocTy pu ABUKEHUH IO OKPYKHOCTH.

[IpeobGpazoBanme yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTeH, TPAGKTOPHUI, CKOPOCTEHl NBHXKEHHMSI OJHOTO U TOTO K€ Tejla B Pa3HbIX CHUCTEMAaxX
oTcuéra.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

N3ydeHne HepaBHOMEPHOTO ABMXKEHHUS C 1I€JIbI0 ONPEIEIICHNS MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus pu NpsIMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBM)KEHUH O HAKJIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MTPU PaBHOYCKOPEHHOM JIBH>KEHHH.

W3mepenne yckopeHus CBOOOJHOro mafeHHus (PEKOMEHJIOBAHO HCIOJIb30BaHUE IHPPOBOIL
nabopaTopun).

W3yuenne [BWXKEHHS Tela, OpOLIEHHOTO TOPU3OHTaJIbHO. lIpoBepka rumoTe3sl O NpsAMON
IIPONOPLUOHAIBHON 3aBUCUMOCTH MEXKY JAIBHOCTBIO IOJIETA U HAYAJIbHOM CKOPOCTBIO TEIa.

N3yueHne nBuxkeHus Tena no OKPYKHOCTHU C IIOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia 0OpalieHusi KOHUUECKOT0 MasiTHUKA OT €ro MmapamMeTpoB.

Tema 2. /lunamuka.



[TepBriii 3akoH Herotona. MHeprumanbHbie cuctembl oTcuéTa. IIpuHumMn oTtHocuTenbHOCTH ['anmumes.
Heunepuuanbable cucTeMbl 0TCU€Ta (OIpeieeHre, IPUMEpHI).

Macca tena. Cuna. [IpuHiun cyneprno3uiuu cuil.

Bropoii 3akoH Hel0TOHA [U1s1 MaTepUAIBHON TOUYKH.

Tpetuii 3akoH HproTOHA [17151 MaTepHAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHOM MACCBHI.

Cuna TspKeCcTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO IAJeHHMs OT BBICOTHI HaJ IOBEPXHOCTHIO
IUTAHETBl U OT reorpaduueckoil mMuUpoThl. [IBrkeHHEe HEOECHBIX TN W HMX CIYTHUKOB. 3akoHbl Kemiepa.
[TepBast kocMu4ecKkasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKYIIErocsi ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHuUs CKOJIBKEHHs U cuiia TpeHus nokosi. Koaddunment tpenusi.
Cuna conpoTHBIEHHS IpU [JBIWKEHUM Tela B KUAKOCTM WIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTEJIBHOTO JABUKECHUSI.

HaBnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuueckue yCcTpoicTBa U TEXHOJIOTMUECKHUE IPOLECCHI: MOIIUITHUKY, TBUKEHUE HCKYCCTBEHHBIX
CILyTHUKOB.

Hemoncmpayuu.

Habmtoienue nBr>KeHuUs Tell B MHEPLUAIbHBIX U HEMHEPIUAIbHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenue nByX HWIMHAPOB WM I1IAPOB Pa3HOM MacChl ¢ OJUHAKOBBIM YCKOPEHHEM OTHOCHUTENIBHO
HEWHEPUUAIbHOM CUCTEMBI OTCUETA.

CpaBHeHME PaBHOACHCTBYIOUIEH MNPUIIOKEHHBIX K TENy CHUJI C NMPOU3BEICHHEM MAacChl Tejla Ha €ro
YCKOpEHUE B MHEPLUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cuJil, BOSHUKAIOUIUX B Pe3yJIbTaTe B3aUMOJICHCTBUS TEIl.

N3mepenne macc no B3auMoICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM NoAbEME U MaJICHUU.

[lenTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHME CUJT TPEHUS IOKOSI, KAUEHHS U CKOJIb)KEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padbomul, nPAKmMuKym.

N3mepenne paBHOAEHCTBYIOIIEH CUIT ITPHU IBUKEHUH OpyCKa [0 HAKIIOHHOW IJIOCKOCTH.

[IpoBepka rumoTessl 0 HE3aBUCUMOCTH BPEMEHM JABM)KEHHs Opycka 0 HAaKJIOHHOM IIOCKOCTU Ha
3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIle, OT X
nedopmariu.

N3ydenue nBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JETKuid OJI0K.

Nsmepenne kodddunmrenta TpeHus Mo BeJIudrnHe yriioBoro kodddumuenrta 3aBucumoctu Fp(N).

HccnenoBanue ABMKEHUs OpycKa 110 HAaKJIOHHOW TNIOCKOCTH € TIEPEMEHHBIM KO3 PHUIIMEHTOM TPEHHUS.

W3ydenue nBuKeHUs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. IloctynmarensHoe M BpamiatenbHOE ABMXKEHHE TBEPAOTro Tesna. MOMEHT
CHJIBI OTHOCUTENBHO OcHU BpaieHus. [lneyo cunbl. CioxeHne cuil, NPUIOKEHHBIX K TBEpIoMY Teiy. LleHTp
TSKECTH TeJa.

VYcnoBust paBHOBECHS TBEPOTO TENA.

YcTolunBoe, HEYCTOMUNBOE, O€3pa3TMYHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIUTEHH, CTPOMTEIBHBIA KpaH,
peméTyarbie KOHCTPYKIMH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.



Bunsl paBHOBecHsS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJla, UMEIOILIErO OCh BPAILCHMUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacyE€T CUII yIIPYTOCTH.

N3yueHne yCcTOWYMBOCTH TBEPAOIO TEIA, UMEKOLIETO IIJIOMAb OMOPBI.

Tema 4. 3akonsl coxpanenus é mexanuxe.

Nmnynbc maTepuanbHON TOYKH, CHCTEMBI MaTEpUAJIbHBIX TOUEK. L[eHTp Macc cUCTEMBI MaTepUAIbHBIX
To4eK. TeopeMa 0 IBUKEHHMH LIEHTPa Macc.

NMnynbsc cuitbl 1 ”3BMEHEHHE UMITYJIbCa TEJA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

MomeHT umnyibca MaTepualbHOM TOUYKH. [IpencraBieHue O COXpaHEHMM MOMEHTA HMMITYJIbCa B
LEHTPAIbHBIX MOJISX.

PaGota cuiibl Ha MajaoM U Ha KOHEYHOM nepeMeniennd. [ padudeckoe nmpeacTaBieHne padoThl CUITBL.

MOIHOCTh CHIIBL.

Kunerndeckass sHeprus maTepuanbHOM TOYKU. TeopemMa 00 W3MEHEHMHM KHHETUYECKOW HHEpPrUH
MaTepuaibHOU TOUKHU.

[loTeHuuanbHple W HenmoTeHIMalbHble CWibl. lloTeHuuanbHas sHeprus. [loTeHuumanbHas >HEprus
ynpyro aepopMupoBaHHOH NPy KUHEIL. [loTeHIManbHast SHEPTHA Tella B OAHOPOIHOM T'PAaBUTALIMOHHOM IIOJIE.
[ToTeHuuanbpHast SHEprus Tejla B IpaBUTAMOHHOM I10JI€ OJIHOPOAHOTO I1apa (BHYTpU U BHE 11apa). Bropas
KOCMHYECKasi CKOPOCThb. TpeThsi KoCMUYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMANBbHBIX CHJI C MU3MEHEHHEM MEXaHWYECKOW IHEPrHMH CUCTEMbl Tel. 3aKOH
COXpaHEHUSI MEXaHU4ECKOM SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBuenue bepHyu Ui naeanbHOM )KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUS MEXaHUYECKON
JHEPIUH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOUECCHl: JIBMKEHUE PAKET, BOJOMET, KOMED,
MPYXUHHBIN MUCTOJIET, THPOCKOII, UTYypPHOE KaTaHHE HAa KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs! UMITYJIbCA.

PeaktuBHOE NBUXKEHME.

N3mepenrie MOIHOCTH CHJIBI.

V3MeHeHue 3Hepruy Tena Npu COBEPLICHUN PaOOTHI.

B3anMHble mnpeBpallleHuss KMHETHYECKOM M MOTEHLMAIbHOW 3HEPrui NpHU JEHCTBUM HA TEJIO CHIIBI
TSYKECTH U CUJIbI YIPYTOCTH.

CoxpaHeHne SHepTuH MPU CBOOOTHOM TIaJCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaxmukym.

N3mepenne umiyibca Tena o TOpMO3HOMY Iy TH.

W3mepenue cuibl TATH, CKOPOCTH MOJEIN 3JIEKTPOMOOMIISE U MOLTHOCTHU CHJIBI TATH.

CpaBHEHNE U3MEHEHNUS UMITYJIbCa TeJIa C UMITYJIbCOM CHJIBI.

HccnenoBanue coxpaHeHus UMITyJIbCa IPU YIPYTOM B3aUMOJEHCTBUU.

N3mepenne KHHETUYECKON SHEPTUU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUSI TOTEHIIUAIbHOW SHEPTHH MPY>KUHBI ¢ PA0OTON CUIIbI TPEHHUS.

Onpenenenre pabOThI CUIIbI TPEHUS MTPH IBUYKEHUH TeJIa 110 HAKJIOHHOM MIOCKOCTH.

Pasnea 3. MosekyasipHas (pM3MKa U TePMOANHAMHMKA.

Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUYECKOI meopuu.

OcCHOBHBIC TOJIOKEHUS MOJCKYJIsIpHO-KuHeTHYeckor Teopun (MKT), ux ombITHOE OOOCHOBAaHWE.
Huddysus. bpoyHoBckoe aBmxeHue. XapakTep IBIKCHUS U B3aUMOCHCTBHUS YacTHI] BerecTBa. Moenun



CTPOCHHMSI Ta30B, XHUAKOCTEH M TBEPIBIX Tel U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE STUX MOJEJECH.
Macca u pazmeps Mosiekys (atomoB). KomndecTBo BemectBa. [loctosinnas ABorapo.

TennoBoe paBHOBecue. Temneparypa u crioco0Os! €€ nsmepenus. lllkana remneparyp Llenbcus.

Mopens wuaeaqbHOro0 ra3a B MOJEKYJSIPHO-KMHETHUYECKOW TEOPHUM: YAaCTULIBI Ta3a JIBHXKYTCS
Xa0THYECKH U HE B3aUMOJEICTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHwe MenneneeBa—Knanelipona. AOcomroTHas TemiepaTypa (mIkamra
temrnepatyp KenbBuna). 3akon JlampToHa. M3omponeccsl B MAEaTbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. [ paduueckoe mpeacTaBIeHne U30MPOIIECCOB: H30TEPMa, H30X0pa, H300apa.

CBs3b MEXKly JaBJICHUEM U CPEIHEN KMHETUUYECKOW SHEPTrUel MOCTYMATENbHOTO TEMJIOBOTO JIBUKEHUS
MOJIEKYJ UJI€AIbHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-KMHETUYECKOM TeOpUH UI€aJIbHOTO ra3a).

CBsi3b a0CONIOTHOM TeMITepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CPeTHEN KMHETUIECKON YHEPTHEH
MIOCTYIATEIBbHOTO TEIJIOBOTIO ABM)KEHHUS €€ YacTull.

TexHuueckue ycTpoiicTBa U TEXHOJOTHYECKHE MPOLECCHl: TEPMOMETp, OapoMeTp, MOTydeHHe
HaHOMAaTEPHUAJIOB.

Jemoncmpayuu.

Mopenu qBUKEHUS YaCTHUI] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKECHHSL.

Buneoponuk ¢ 3anuceio pearbHOro OpOyHOBCKOTO JTBUKECHHUS.

Huddyszus xuaxocTei.

Mogens onbiTa lTepHa.

[IpuTsixkeHnue MoseKyJI.

Mojenu KpUCTaIINYEeCKUX PEIIETOK.

Habutoienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomoit, npaxmukym.

HccnenoBanue mpoiiecca yCTaHOBIICHUS TETNIOBOTO PaBHOBECHS IIPH TEIIJIOOOMEHE MEX Iy ropsueii u
XOJIOZHOM BOJOMU.

N3yuenune n3orepMudeckoro mpoiecca (peKOMEHA0BaHO HCIIONIb30BaHKE TU(PPOBOIL 1abopaTopun).

N3ydeHue n30XopHOro mpoiiecca.

Nzyyenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunbl.

Tepmonunamuyeckas (T/l) cuctema. 3ajaHue BHEIIHUX YCIOBUN JJI TEPMOJAMHAMUYECKON CUCTEMBI.
Buemnne u BHyTpeHHHe mapamerpshl. [lapameTpbl TepMOIMHAMUYECKOM CUCTEMBI KaK CPEIHHUE 3HAYEHUS
BEJINYUH, OMUCHIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOITUYECKOM YPOBHE.

Hynesoe Hauano repmoanHamMuky. CamMONpoOU3BOJIbHAS PeJlaKcalisl TEPMOJANHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mopgens uaeanpHOro ra3a B TEPMOJMHAMHMKE — CUCTEMa ypaBHEHUH: ypaBHeHue MeHpeneeBa—
Kunaneiipona u BblpakeHHe I BHYTPEHHEW HHEPryU. Y CIOBUSI NMPUMEHHUMOCTH 3TOM MOJENU: HU3Kas
KOHIICHTpAIsl YacTHI], BHICOKHE TeMIIepaTyphl. BeIpakeHue il BHYTPEHHEHW SHEPTUM OJHOATOMHOTO
MJEANBHOTO rasa.

KBazucrarnueckue 1 HECTATUUECKHUE MPOIECCHI.

OnemeHTapHas paboTa B TepMoAMHAMHKe. Bbraucienwe paboThl mo rpaduky mporecca Ha pV-
TuarpaMMe.

Tennonepenaua kak crnoco0 M3MEHEHUS BHYTPEHHEW SHEPIMHM TePMOJMHAMUYECKOW CHUCTeMbl 0e3
coBepiieHus padboTel. KOHBEKIINS, TETIONMPOBOTHOCTD, U3TYUCHHE.

KonuyectBo TemnoTel. TemnoéMKOCTh Tena. YaenbHass W MOJISIpHAsE TEIUIOEMKOCTH BEIECTBA.
VYpaBHenue Maiiepa. VYnenbHas TemioTa cropaHus TomiMBa. Pacdy€T KonauuyecTBa TEMJIOTH IpHU
tertoniepenade. [lonsarue 06 annadbaTHOM Tpoliecce.



[lepBbIii 3akOH TepMoaWHAMUKU. BHyTpeHHsst sHeprus. KoandecTBO TemioTsl M paboTa Kak Mepbl
M3MEHEHUS! BHYTPEHHEN SHEPIrUU TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akoH TepMOOMHAMHMKU [UIsl PaBHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJANHAMHYECKON CHCTEMBI IPOXOIUT EIMHCTBEHHAs afanabara. AOCOIIOTHAS TeMIleparypa.

BTopoii 3aKk0H TepMOIMHAMUKY J1JI1 HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO MEpeaTh TEIIOTY OT
Oosee XxomogHOTO Tena K Oojee Harpetomy Oe3 kommeHcanuu (Kmaysmyc). HeoOpatuMocTs mpHpOAHBIX
IIPOLIECCOB.

[Tpuntmne! geictus temnobix MamuH. KIT/I.

MakcumanbHoe 3Hauenne KIIJI. [ukn Kapno.

OKOJIOTMUECKHE AaCHeKThl KCHOJb30BAHMS TEIUIOBBIX JBHrareneil. TemmoBoe 3arps3HeHue
OKpY>Karolleu Cpeibl.

TexHruecKkue ycTpocTBa U TEXHOJIOTHYECKUE TPOLIECCHI: XOJI0AUIbHUK, KOHIUIIMOHED, TU3EIIbHBINA U
KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOWHA, MOJTY4YEHHE CBEPXHU3KUX TeMIepaTyp, YTHIN3alus
«TETJIOBBIX» OTXOJI0B C UCMOJB30BaHUEM TEILIOBOIO HACOCA, YTUIU3AIUS OMOOPTaHUYECKOTO TOILUIUBA IS
BBIPAOOTKH «TETIJIOBOI» M AIEKTPOIHEPTUH.

Jemoncmpayuu.

W3meHnenue TemnepaTypsl pH aaquadaTH4ecKoM PacIIupeHUN.

Bo3aymHoe orauso.

CpaBHEHHE YICIbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObI U3MEHEHUST BHYTPEHHEH dHEPTUH.

HccnenoBanue agunabaTHoro mnpoiecca.

KomMnbrorepHble MOENIN TEMJIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaxmukym.

N3mepenne yaenbHON TEeI0EMKOCTH.

HccnenoBanue nponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aanabdaTHOro mporecca.

N3yuenne B3aMMOCBSI3M SHEPTUM MEKMOJICKYJIIPHOTO B3aMMOJICHCTBHUSI U TEMIIEpaTyphl KUTICHUS
KUJIKOCTEM.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazoewvie nepexoowi.

[Tapoobpa3oBanue u konaeHcanus. Mcnapenue u kunenue. Y aeiabHas TeII0Ta NapooOpa3oBaHHUs.

Haceiiennsle w1 HeHachllieHHBIE TMaphl. KauecTBeHHas: 3aBUCUMOCTh IUIOTHOCTH W JaBJICHUS
HACBILIEHHOT'O Tapa OT TEeMIIepaTyphl, UX HE3aBUCHUMOCTb OT O00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUSI OT JaBICHUS B KUAKOCTH.

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS U OTHOCUTENbHAS BIAYKHOCTb.

Tépnoe Teno. Kpucrammueckue u amopdHbIe Tella. AHU30TPONHS CBOMCTB KpucTauioB. [1nasieHue
U KpUCTaJuIM3alus. Y AenbHas TerioTa miasnenus. Cyomumarus.

Hedopmarmu TBEpAoro tena. Pactsokenue m cxarue. Cnsur. Moayne FOnra. Ilpenen ynpyrux
nedopmaruii.

TeroBoe pacmupeHue S>KHAKOCTEH W TBEPABIX Tel, OO0BEMHOE W JIMHEHHOE pacIIMpeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHIl BEIIECTBA KAaK MPWYMHA TEIUIOBOTO pacIHIMpeHus Ted (Ha
KaueCTBEHHOM ypPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Da30BHIX MEPEX0IaX.

VYpaBHeHue TerioBoro OagaHca.

[ToBepxHocTHOE HaTsDKeHHE. KoadduimeHT moBepXHOCTHOrO HaTsbKeHUs. KamwsipHbie sSIBICHUS.
JlaBieHue o1 UCKPUBIIEHHON NTOBEPXHOCTHIO )kuakoctu. @opmyiia Jlamnaca.

TexHuueckue yCTpPOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: JKUJKHE KpPUCTAUIbl, COBPEMEHHBIE
Marepuabl.

Hemoncmpayuu.

TemnnoBoe pacumpeHue.



CBoiicTBa HACBIIICHHBIX MMAPOB.

Kunenune. Kunenve rnpu NOHMXKEHHOM JaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOT'O HATSXKEHHUS.

OMNBITHI ¢ MBUIBHBIMU TIEHKAMH.

CmaunBaHue.

Kanunnsipueie siBineHus.

Mopgenu HeHPIOTOHOBCKOM JKUIKOCTH.

CriocoObI U3MEpPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U MJIABICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Bunpr nedopmarmii.

HaGmoienne maneix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaxmukym.

N3ydeHue 3aKkoHOMEpPHOCTEN UCTTapEHUS KUKOCTEM.

N3mepenue yaenbHOU TEMIOTHI IUIaBICHUS JIb/IA.

N3yueHne CBOMCTB HACHIICHHBIX IAPOB.

N3mepenne abCoNMOTHOM BIAXKHOCTH BO3/IyXa U OIICHKA MACChI TAPOB B MIOMEIICHUU.

N3mepenne koddduiirenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne moayinsa FOnra.

HccnenoBanue 3aBUCUMOCTH ie(popManiuy pe3suHOBOTro o0pasia OT NPUI0KEHHONW K HEMY CHJIBL.

Paspnen 4. DaekTpoauHamMmuka.

Tema 1. Inexmpuueckoe noJe.

DnekTpu3anus Tel U e€ MpOosIBICHUS. DJNEKTpUYEeCKui 3apsa. /IBa BuIa 3JIEKTPUUYECKHX 3apsioB.
[TpoBoIHUKY, TUATEKTPUKH U MTOTYIIPOBOIHUKHU. DIE€MEHTAPHBIN AIEKTPUUECKHUH 3apsi. 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3aps/a.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH KyroHa.

Dnekrpuyeckoe nosie. Ero geiicTBue Ha 3JIEKTpUUECKUE 3apsibl.

Hanpsokénnocts anekrpuueckoro nois. [IpoOueiit 3apsa. JIMHMM HanpsKEHHOCTH 3IEKTPUUYECKOTO
noJisi. OTHOPOAHOE PIIEKTPUUECKOE MOJIE.

[loTeHMaNbHOCTh ~ BJIEKTPOCTATUYECKOTO  MoJyis. Pa3HOCTP NOTEHIMAIOB U HAIpsKEHUE.
[loTreHuumanbHas 3Heprusi 3apsaa B 3JEKTpocTaTHueckoMm mnose. [loTeHnuman 3aeKTpocTaTHuecKoro IModis.
CBs13b HANPSHKEHHOCTH TIOJISL M PA3HOCTH MOTEHIIUATIOB /IS AJIEKTPOCTATUYECKOTO MOJIs (KaK OAHOPOIHOTO,
TaK ¥ HEOJTHOPOIHOTO).

[IpuHuUn cynepno3uiuu 3JeKTPUYECKUX TOJIEH.

[Tone Toueunoro 3apsina. [lone paBHoMepHO 3apsukeHHOMN cepsl. [loge paBHOMEpPHO 3apsyKEHHOTO 10
00béMy mrapa. [lose paBHOMEPHO 3apsHKEHHON OECKOHEYHOM TI0CKOCTH. KapTUHBI JIMHUIA HANPsHKEHHOCTH
ATUX MOJIEN ¥ YKBUITOTEHIHMAIBHBIX IOBEPXHOCTEM.

[IpoBOAHUKY B AJIEKTPOCTATUYECKOM T0JIE. Y CIIOBHE PABHOBECHS 3aPsiI0B.

JIMDIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JluaniekTpuueckasi IpOHUIIAEMOCTh BELIECTBA.

Konpaencarop. D1ekTpo€MKOCTh KOHIEHCATOPA. DINEKTPOEMKOCTH IJIOCKOT0 KOHAEHCATOPA.

[TapannensHoe coenrHeHue KoHaeHcaTopoB. [locnenoBarenbHOE COeIUHEHHE KOHEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAeHcaTopa.

JIBrKeHUe 3apsyKEHHOM YacTULIBI B OTHOPOJIHOM 3JIEKTPUUYECKOM IOJIE.

TexHuueckue  yCTpOWCTBA M TEXHOJOTMYECKHE  MPOIECCHI:  AJIEKTPOCKOM,  AJIEKTPOMETP,
AJIEKTpOCTAaTUYECKas 3allNTa, 3a3eMJICHUE JIeKTponpuOopoB, KOHAEHCATOPhl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

YCeTpoHCTBO U IPUHIUIL ACUCTBUSA MIEKTPOMETPA.

DIEeKTPUYECKOE T0JIE 3APSKEHHBIX [IAPUKOB.

DneKTpUYeCcKoe NoJIe ABYX 3apsyKEHHBIX IUIACTHH.

Mopaenb snekTpoctatuueckoro reneparopa (Ban ae I'paada).



[IpoBOIHUKY B ANEKTPUUECKOM MOJIE.

DJIEKTpOCTaTHYECKAs 3allHTA.

YCTpoiCTBO U IEWCTBHE KOHAEHCATOPA OCTOSIHHON U ITEPEMEHHON EMKOCTH.

3aBUCHMOCTh JJIEKTPOEMKOCTU TJIOCKOTO KOHJIEHCATOpa OT IUIOMIAJU TUIACTHH, PACCTOSIHUS MEXIY
HUMH U JUBJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro OIS 3apsSHKEHHOr0 KOHAEHCaTopa.

3apsiaka u pa3psiika KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoit, npaxmukym.

OneHka cuJ1 B3aUMOJICUCTBUSA 3apSKEHHBIX TEI.

Habnroienue npeBpailieHus SHEpruy 3apsHyKEHHOT0 KOHACHCATOpa B SHEPTHIO U3TYUYSHHs CBETOAUOA.

N3yueHune nmpoTekaHus TOKa B LEIHU, COJEPKALLEH KOHIEHCATOP.

Pacnipenenennie pa3sHOCTM TOTEHUMAIOB (HAMpsDKEHHUS) TPU  TOCIEIOBATEIIBHOM COCIUHEHUU
KOHJIEHCAaTOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlii 31eKmpuyecKuii mok.

Cuna Toka. [locTosHHBIN TOK.

VYcaoBus CylecTBOBaHUs MOCTOSIHHOTO 3JeKTpudeckoro Toka. Mcrounuku Ttoka. Hanpspkenne U u
S/C é.

3axon OMa AJ1s yyacTKa LeTH.

DNEeKTPUYECKOE COMPOTHUBICHUE. 3aBUCUMOCTh COMPOTHUBIIEHUS OJHOPOIHOTO MPOBOIHUKA OT €ro
JUIMHBI U TUIOLIAAHN MOMEPEYHOr0 CEUEHHU. Y IENbHOE CONIPOTUBIICHHUE BEILIECTBA.

[locnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COEJUHEHHE NPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anexktpudeckux ueneil. [Ipasuna Kupxrodga.

Pabora anekrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOMHOCTB 3MEKTPUUECKOro TOKa. TernoBas MOIIHOCTb, BbIAENIsIEMas Ha pe3UCTOpE.

3ZIC u BHyTpEHHEE COINpPOTUBICHHE HCTOYHUKA TokKa. 3akoH Oma [ TMONHOW (3aMKHYTON)
3JEKTPpUUECKON 1enu. MOomHOCTh HCTOYHUKA TOKA. KOpoTKoe 3aMbIKaHuE.

Konnencarop B menu mocTOSSHHOTO TOKa.

TexHnuecKkne ycTpoucTBa U TEXHOJIOTMUYECKUE IPOLIECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUUK
ANEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepenne cuiibl TOKa M HANPSHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA OT HAOpPsDKEHUS [JIs PE3UCTOpA, JIaMIlbl HAKaJWBAHUS U
CBETOAMO/IA.

3aBUCHMOCTb CONPOTUBJICHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOLIAJH IONEPEYHOIO
CEYCHHS U MaTepHaa.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT CONPOTHUBIICHUS MIPU MTOCTOSIHHOM HAIPSKEHUU.

[Ipsimoe nzmepenue I/1C. KopoTkoe 3aMblkaHie rajJbBaHUUECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO
COTIPOTHUBJICHUSI.

Crioco0bl coeTMHEHNS] UICTOYHUKOB Toka, DJ[C Oarapei.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEX]y MOJIOCAMH UCTOYHUKA TOKA OT CHJIbI TOKA B IIETH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaxmukym.

HccnenoBanue cMEIIaHHOTO COETUHEHHS PE3UCTOPOB.

N3mepenne yaenpHOro COMPOTUBIICHHSI IIPOBOHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA OT HAMPSKEHUS JIJIS JIAMIIbl HAKAJIUBaHUS.

VYBenuueHue npezenna n3MepeHus aMrepMeTpa (BoJabTMETPA).

N3amepenne 3/IC 1 BHyTpEHHETO CONMPOTUBJICHUSI UCTOYHUKA TOKA.

Uccnenosanue 3aBucumocty 3/]C raibBAaHUUECKOTO 3JIEMEHTA OT BPEMEHU MPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXy MOJOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B LIETH.



HccnenoBanue 3aBUCUMOCTH MTOJIE3HOM MOLIHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznruunelx cpeoax.

DneKTpuyecKkass MPOBOJUMOCTh PA3IUYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh COTIPOTUBIICHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonmynpoBonuuku. CoOcTBeHHass W MPHUMECHAas MPOBOJAMMOCTb MONYNpOBOIHUKOB. CBoiicTBa p—n-
nepexo/a. [lomynpoBoJHIKOBBIC TPUOOPHI.

DNEeKTPUYECKUM TOK B JJIEKTPOJIUTAX. DJEKTPOJIUTHYECKAS] JAUCCOLUALMS. DJIEKTPOJIU3. 3aKOHBI
®dapages 115 HIEKTPOIN3A.

OnekTpuyeckuil TOK B razax. CamMOCTOSATENbHBII U HECAMOCTOSTENbHBIA pa3psia. Pa3nuuHble THUIBI
CaMOCTOATENILHOT O paspsaaa. Monnus. 1lnasma.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: Ta30pa3psiIHbIC JIAMIIbI, JIEKTPOHHO-TTyueBast
TpyOKa, TMOJYIPOBOJAHUKOBBIE MPHUOOPHI: [HOMA, TPAH3UCTOP, (OTOAUON, CBETOAMOM, TalbBaHHKA,
paduHUpPOBAHUE ME/U, BHIIIJIABKA ATFOMUHHS, SJEKTPOHHAS] MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCHMOCTD COTIPOTUBIICHUSI METAVIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOJIUTOB.

3akonsl 3ekTponunsa dapanes.

HckpoBoit pa3psa v MPpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAMMOCTHA METAJUIOB U MOJYTIPOBOIHUKOB.

OnHOCTOPOHHSISI IPOBOJUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, nPAKMUKYM.

HaGmronenue anexrponusa.

W3mepenue 3apsia 0JHOBAJIEHTHOI'O HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JTUO/A.

Pu3nyecKHuil NPaKTHKYM.

Cnoco6bl  m3MepeHus (U3MYECKUX BEJIMYMH C HCIOJIB30BAHUEM AHAJIOTOBBIX M ITU(GPOBBIX
U3MEPUTENbHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTEIbHBIC
MOTPEIIHOCTH U3MepeHHH Pu3nueckux BenrunH. O1eHKa IPaHUIl TOTPEITHOCTEH.

[IpoBereHne KOCBEHHBIX U3MEPEHUI, NCCIICOBAHMIA 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH, TPOBEPKa
MPEJIOKEHHBIX TUTMOTE3 (BBIOOP W3 pPabOT, OMHCAaHHBIX B TEMATHYECKUX paszaenax «YUeHUYeCKUn
AKCIIEPUMEHT, JIa0OpaTOPHBIE PAOOTHI, MPAKTUKYM)).

MexknpeaMeTHbie CBA3H.

Nzyuenune xypca ¢usuku yriay6néHHoro ypoBHsS B 10 Kiacce OCYHIECTBISIETCS C  y4E€TOM
CoJIepKaTeNIbHBIX MEXKIPEIMETHBIX CBsSI3ed C KypcamMH MAaTeMaTHK{, OWOJOTUM, XUMHH, reorpadun u
TEXHOJIOTHH.

Mesicnpeomemnple noHaAmus, C6A3AHHbLIE C U3YUEHUEM MEMOO08 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4yHbId (akT, THmoTe3a, (Qu3MUeckas BENMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, OSKCIEPUMEHT,
MOJICIUPOBAHUE, MOJIEIb, U3MEPEHHUE, MOTPEUTHOCTH HU3MEPEHHH, W3MEPHUTEIbHbIE TPUOOPHI, MU(PPOBas
nabopaTopusi.

Mamemamuka: peuieHue cucTeMbl ypaBHeHUWH. Jluneiinas ¢yHkius, napabona, runepOona, HX
rpadguku U cBoiicTBa. TpuroHomerpuieckue (yHKIHMH: CUHYC, KOCHHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. BEKTOPHI M MX MPOESKIIUN HA OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB.

Buonozua: mexaHnueckoe JIBHXKEHHE B KMBOH mpupoje, aupdys3us, ocMoc, TEIUIOOOMEH >KHUBBIX
OpPraHM3MOB, TEIUIOBOE 3arpsS3HCHHE OKPYKAIOIMICH Cpelbl, YTHIHM3AIMs OHOOPTraHMYEeCKOro TOIUIMBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHHUE U KallWJUIIPHBIC SIBJICHUSI B IPUPOJIE,
JNEKTPUYECKHUE SIBJICHUS B )KUBOW MTPUPOJE.



Xumusa: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJIIpHAs
Macca, MOJy4eHHEe HaHOMAaTepHaJIOB, TEIUIOBBIE CBOMCTBA TBEPHABIX TeEJ, KUIAKOCTEH M Tra3oB, KHUIKUE
KPUCTAJUIBI, DJIEKTPUYECKHE CBOMCTBA METAUIOB, DJIEKTPOJIMTHYECKAs JUCCOLMAaLus, TaJbBaHUKa,
3JIEKTPOHHASI MUKPOCKOIIHSL.

TI'eozpaghusa: BnaxxHOCTH BO3AyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeodpa3oBaHre ABMKEHUHN C UCTIONB30BAHUEM MEXaHU3MOB, YUET CYXOro U )KHJIKOTO
TPEHMsI B TEXHUKE, CTATUYECKUE KOHCTPYKUMU (KPOHIITEHH, pemérdyaTrble KOHCTPYKLHMH), HUCIIOJIb30BAHUE
3aKOHOB COXpPaHEHUS MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET M JApYyrue), ABUTATENb BHYTPEHHEIO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAUILHUK, KOHAULIMOHEP, TEXHOJIOTUH MOIYUYEHHS] COBPEMEHHBIX
MarepualoB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAs 3alUTa, 3236 MIICHHUE
AJIEKTPONPUOOPOB, ra30pa3psiIHbIC JIAMIIBI, TOJIYTIPOBOAHUKOBBIE TIPUOOPHI, TaJIbBAaHHUKA.

11 KJIACC

Paznen 4. DaekTpoauHamMmuka.

Tema 4. Macnummnoe noe.

B3anMopeiicTBue MOCTOSSHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MaruutHoe mnone. Bekrtop
MarHuTHOM MHAYKUMH. [IpuHIKI Cynepno3uiuyu MarHuTHbIX MoJed. JINHUY MarHuTHOM MHAYKIUH.

MaraurtHoe 1oJie IpOBOJAHMUKA C TOKOM (IIPSIMOTO IPOBOHUKA, KATYIIKH U KPyTOBOro BUTKA). ONBIT
Opcrena.

Cuna AMiepa, e€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHua, e€ HampaBlIieHHME W MOAYJdb. J[BM)KEHHE 3apsyKE€HHOM 4YacTUIbl B OJHOPOJHOM
MarHuTHOM noJje. Pabora cuisl JlopeHia.

MarnuTHoe nosne B Beniectse. @eppoMarHeTHKy, napa- U JMaMarHeTHKU.

TexHrueckue yCTpONCTBA M TEXHOJIOIMYECKHE IPOLIECCHl: NMPUMEHEHHUE IOCTOSHHBIX MAarHUTOB,
3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, FNEKTPOJBUraTeNb SIKOOU, YCKOPUTEIH 3I€MEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptuHa nuHMIl MHAYKIMM MarHUTHOTO MOJSI IOJIOCOBOTO M IOAKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.

Kaptuna nuHuMN MarHUTHOM MHAYKUMM MOJS JJIMHHOIO MPSIMOrO IPOBOJHHUKA M 3aMKHYTOI'O
KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anMopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cumbl JIopeHa Ha HOHBI AJIEKTPOIIUTA.

Habumoienue nBu>kKeHus MydKka 3JIEKTPOHOB B MarHUTHOM I10JIE.

[TpuHIMI AeHCTBUS 3JEKTPOU3MEPUTEIHLHOTO MPUOOPA MArHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaxmukym.

HccnenoBanre MarHUTHOTO TIOJISl TIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (peppOMarHETHKOB.

HccnenoBanue 1elcTBUSA OCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

N3mepenue cunsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

OnpeneneHre MarHUTHON MHYKIIMK HA OCHOBE U3MEPEHHUS CUIIbl AMIiepa.

Tema 5. InekmpomazHumnas UHOYKYUA.

SIBneHue sneKTpoMarHUTHOM MHAyKUuH. IloTok Bekropa MarHuTHOM MHAYKuMH. DC HHIyKUIUH.
3aKkoH AneKTpoMarHuTHO!W nHaykuuu Papanes. Buxpesoe anekrpudeckoe noie. Toxku @yko.

O/IC uHayKIMK B IPOBOAHUKE, ABUKYILIEMCS B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuino Jlenua.



NunyktuBHOCTH. KaTylika MHAYKTUBHOCTH B LIEMH TOCTOSIHHOTO TOKA. SIBiieHMEe caMouHayKiuu. JJ1C
CaMOMHIYKITHH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNIEeKTPOMArHuTHOE TOoJIe.

TexHuueckre ycTpoicTBa M TEXHOJIOTHYECKHE TTPOLIECCHI: MHAYKITMOHHAS TI€4b, COJICHOU/I, 3alllUTa OT
ANIEKTPHU3ALUU TEJI PU JBKCHUH B MATHUTHOM T10JI€ 3EMITH.

Jemoncmpayuu.

HaGumoienue sIBICHUS IEKTPOMArHUTHOW WHAYKIIHH.

Uccnenosanue 3aBucumoctd 3/]C MHIYKIIMHU OT CKOPOCTH U3MEHEHNS MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B altOMUHUEBOU (MEHOM) TpyOe.

SIBiIeHNE CAMOMHTYKIIU Y.

Uccnenosanue 3aBucumoct 3/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHHUSI CHJIbI TOKA B ETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npaKmuKym.

UccnenoBanue siBICHUS DIEKTPOMArHUTHON MHIYKITHH.

Ornpenenenre MHIYKIIMKA BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue sBIeHUS CAMOUHIYKIIHH.

COopka MoIeH AJIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kojieoanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue xKonebanus.

KomnebarensHas cucrema. CBOOOIHEIE KOI€OAHUS.

I'apmonnueckne kosiebanusa. KuHemMaTtnyeckoe W JUHAMHUYECKOE OMKMCAHHE. OJHEPreTHYECKOoe
onucaHue (3aKOH COXpPaHEHUSI MEXaHUYECKOM Hepruu). BeIBoI TMHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX
KOJICOaHMI M3 UX SHEPTeTHUECKOTO M KHHEMATUYECKOTO OTTMCAHUSI.

Ammntyzaa u ¢asa konebanuit. CBs3b aMILTUTYIbI KOJIEOAHU UCXOTHOW BETUYHUHBI C aMIUTUTYAaMH
Kose0aHui e€ CKOPOCTH M YCKOPEHHUSI.

[Tepron u yactota konebanwmii. [leproa MaabIX CBOOOTHBIX KOJICOAHHI MaTEMAaTHIECKOTO MasTHUKA.
[leproa cBOOOIHBIX KOJIEOaHU MTPYKUHHOTO MasTHUKA.

[Tonsatue o 3aryxaromux KoneOaHusix. BeiHyxkaeHHble kojeOanus. Peszonanc. PezonaHncHas kpuBas.
Brnusinue 3aTyxaHus Ha BUJl pe30HAHCHOW KPUBOIl. ABTOKOJIEOaHUSI.

TexHuueckue ycTpoWCTBa U TEXHOJOTUYECKHE IMPOILIECCHl: METPOHOM, YacChl, Kadyelid, MY3bIKaJIbHBIC
MHCTPYMEHTBHI, cericMorpad.

Jemoncmpayuu.

3amnnch KoIeOaTeIbHOTO JIBHIKCHUS.

HaGmronenne He3aBUCUMOCTH IEpHoAa MaJIbIX KoJieOaHUM Tpy3a Ha HUTH OT aMIUTUTY IbI.

HccnenoBanme 3aTyxalomux KoJIeOAaHWW ¥ 3aBUCUMOCTH TE€pUOJa CBOOOJTHBIX KOJI€OaHUN OT
CONMPOTHUBJICHUSI.

Hccnenoanue konebaHuii Tpy3a Ha MACCUBHOM MPYKUHE C 1IETbI0 (POPMUPOBAHUS MIPEICTaBICHU 00
UIeaTbHOM MOJICIH MPY>KHHHOTO MasITHUKA.

3aK0oH COXpaHEHUs YHEPTUH TIPH KOJIEOAHUAX TPy3a HA IPYIKUHE.

HccnenoBanue BhIHYXKICHHBIX KOJICOaHUI.

Habmonenue pesonanca.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomul, RPAKMUKYM.

N3mepenue nepuoja cBOOOIHBIX KOJI€OaHUI HUTSHOTO U NMPY>KUHHOTO MasTHUKOB.

N3ydenne 3aKOHOB JABMKEHUS Tella B X0OJIe KoJeOaHull Ha YIIPYToM IoJIBece.

N3yuenue ABUKEHUSI HUTSAHOTO MasTHUKA.

[IpeoOpaszoBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYIBI 3aTyXAIOIIUX KOJICOAHUH.

HccnenoBanue BRIHYKICHHBIX KOJICOAHHIA.



Tema 2. Inexkmpomaznumnsle Konedanus.

Konebatenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHHWS B HICATLHOM KOJIEOATEIHLHOM
koHType. @opmyrna Tomcona. CBsi3b aMIUIUTYABI 3apsaa KOHAEHCATOpa C aMIUIMTYJOM CHIIBI TOKa B
KoJ1e0aTeIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B HIeaIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarolue 3JIeKTPOMarHUTHbIE KosieOaHusl. BoIHYKIEHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

IlepemeHHbII TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE M JEHCTBYIOIIEE 3HAUYEHUE CHIIBI
TOKA U HANPSHKEHUS TP pa3InIHON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CunyconayibHBI MEpeMEHHbI TOK. Pe3nucTtop, KOHAEHCATOp M KaTyllka WHAYKTUBHOCTH B IIEINHU
CUHYCOUJIAJIbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHc TOKkOB. Pe3oHaHC HanpsKeHU.

WneanbHblil Tpanchopmarop. IIpousBoacTBo, nepenaya u noTpedieHne 3JIeKTPUIECKON SHEPTUH.

OKOJIOrMY4eCKMEe PpUCKU TPU  HPOU3BOJACTBE  3JIeKTpodHepruu. KynbTypa  HCHonb30BaHMS
3JIEKTPOIHEPIHH B IIOBCEHEBHOM KU3HU.

TexHnueckue yCTpPOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: 3JIEKTPUUYECKUH 3BOHOK, TIE€HEpaTop
IIEPEMEHHOT0 TOKA, JINHUH JJIEKTpoIiepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMATHUTHBIE KOJICOAHMS.

3aBHCUMOCTH YaCTOThI CBOOOTHBIX KOJICOAHMI OT MHIYKTUBHOCTU M €MKOCTH KOHTYpA.

OciiorpaMMbl 3JI€KTPOMarHUTHBIX KOsieOaHMil.

['enepaTop He3aTyXxaroImKX 3JEKTPOMArHUTHBIX KOJIeOaHuM.

Mopaenb 37eKTpOMarHuTHOI'O TeHEPATopa.

BoIHy>KIeHHbIE CHHYCOUIATbHBIE KOJICOaHMUS.

Pe3ucrop, kaTyika HHAYKTUBHOCTH M KOHJIEHCATOP B LIEMU IEPEMEHHOTO TOKA.

Pe3onaHc npu nocienoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH M KOHJIEHCATOpa.

YCTpoiicTBO M MpUHIIUT AEUCTBUS TpaHCchopMaTopa.

Mozenb TUHUY 2IEKTPOINIEpPEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoit, npaxmukym.

Nzyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKA Yepe3 MOCIe0BATENbHO COEAMHEHHBIE KOHIEHCATOP, KaTYLIKY U
pe3ucTop.

HabutoieHue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIEMU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBLE G0JIHBL.

Mexanuueckre BOJIHBI, YCIIOBUA UX pacnpocTpaHenus. [lonepeuynsie u mpooibHble BOIHBL [lepuon,
CKOPOCTh PacnpoOCTpaHEHUs M JUIMHA BOJIHBI. CBONCTBA MEXAHMYECKUX BOJH: OTPAXKEHUE, NPEIOMIICHHUE,
uHTepdepeHus U Tudpaxius.

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

[ITymoBoOe€ 3arps3HEHHE OKPYKAIOLIEH CPENbI.

DNeKTPOMarHUTHbIE BOJIHBI. YCIIOBUSI M3JIY4YEHMs AJIEKTPOMArHUTHBIX BOJH. B3aumuasi opueHTanus
BEKTOPOB B JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXEHHUE, NpEIOMIICHHE, MOJsIpHu3alus, UHTepdepeHuus u
TUQPAKIIHSL.

[Ikana 3eKTpOMarHUTHHIX BOJIH. [IprMeHeHne 31eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMTIBI paIHOCBS3M U TENEBUICHHS. Pagnonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEN CPEb.

TexHudyeckue ycTpoHCTBa M IPaKTUUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTBI, pajap,
paauonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neus, ynbTpa3BykoBas AMAarHOCTUKAa B TEXHHUKE U
MEJULIHE.

Hemoncmpayuu.



OO6pazoBaHue 1 pacpoCTpaHEHHE MMONEPEYHBIX U MPOJOIbHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JTTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habnronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHMYECKUX BOJIH.

Ha6mronenue natepdepernun u q1udpakimm MEXaHHIECKIX BOJTH.

AKYCTUYECKUH PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGumoienue cBsi3u TPOMKOCTH 3BYKA U BBICOTHI TOHA C aMIUIATY 10N M YaCTOTOU KoeOaHui.

HccnenoBanne CBONCTB AIIEKTPOMATHUTHBIX BOJH: OTpPaK€HUE, MpEIOMIICHHE, MOJsSpHU3alus,
mudpakiys, “HTepdepeHIIns.

Oo6HnapyxeHue HHPPaAKPaACHOTO U yIbTPAPHOIETOBOTO HIITYICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaxmukym.

N3ydeHue napaMeTpoB 3BYKOBOU BOJIHBI.

N3yyenue pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamoninHENHOE pacpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyd cBera. ToudeuyHbIi MCTOYHUK
CBeTa.

Otpaxenue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHune H300paxKeHH B IJIOCKOM 3€pKaje.
Cdepuueckue 3epkara.

[Ipenomnenne cBeta. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCONIOTHBIM TIOKA3aTelb MPEIOMIICHHUS.
OTHOCUTENBHBIN MOKa3aTens nperaoMieHus. [IocTOSHCTBO YaCTOTHI CBETA M COOTHOIICHUE AJTUH BOJH MpHU
Mepexo/ie MOHOXPOMATUYECKOTO CBETa Yepe3 IpaHully pas3zelia ABYX ONTHYECKHUX CPe/.

Xon myueit B mpu3me. Jucnepcust ceera. CioxHbIi coctaB 6enoro cBeta. LIger.

[TonHoe BHyTpeHHee oTpakeHue. IIpeenbHbIN yroi MoJiHOro BHYTPEHHETO OTPaKEHUSI.

Cobuparonie U pacceuBaroniye JUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHUE W OINTHYecKas cuia
TOHKOW JHH3BL. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUS TOHKOW CQEepUdecKo JHH3BI OT €€ TeOMETpUU U
OTHOCHUTEILHOTO [10KA3aTeNs PEIOMIICHHUS.

@opMyia TOHKOW JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon ny4a, MPOUIEAIIETo JIMH3Y MO/ MPOU3BOJIBHBIM YTIIOM K €€ IIaBHOM ontudeckoii ocu. [Toctpoenue
M300paXeHH TOUKH U OTPE3Ka MPSMOii B COOUPAIOIIMX M PACCEUBAIOIIHNX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Pa3pemaromas crnocodHoCTh. [1a3 kKak onTUyecKas CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenius cera. KorepeHTHble HCTOUHUKHU. YCIOBUS HAOIIOACHUS
MaKCHUMyMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHOM KapTUHE OT ABYX KOT€PEHTHBIX UCTOYHHUKOB. [Ipumepbl
KJIACCUYECKHUX MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. [udpaxkiuonHas pemérka. YcinoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB MpuU
MaJeHUH MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Monsipuzanus ceera.

TexHnuueckue ycTpoiicTBa M TEXHOJOTHYECKHE MPOLECCHI: OYKH, JIyna, Mepuckom, (oToammapar,
MHUKpOCKOII, MPOEKIMOHHBIA amnmapar, MpOCBETJICHWE ONTHUKH, BOJOKOHHAs ONTHKA, IU(paKIMOHHAs
pemeTKa.

Jemoncmpayuu.

3aKOHBI OTPAXKEHMSI CBETA.

HccnenoBanue npenomieHus cBeTa.

HabmtoeHue nmoyiHoro BHyTPEHHEr 0 OTpaXeHus. Mojienb CBETOBO/IA.

HccnenoBanue xoaa CBETOBBIX ITyUKOB Uepe3 MJIOCKONAPAIIICNIbHYIO IIACTUHY U MIPU3MY.

HccnenoBanue CBOMCTB M300pa)KeHU B JTWH3AX.

Moaenu MUKpPOCKOIa, TEJIECKOoMa.

HaGmronenue natepdepeHium crera.



Habutoienue 11BeTOB TOHKUX TUIEHOK.

Ha6mronenue nudpaxiuu cera.

W3yuenne qupakiuOHHON PEHIETKH.

Ha6monenne nudpakiinOHHOTO CIIEKTpA.

HaGmronenue aucnepcun cBera.

Habmonenue nonsipuszanuu cBera.

[IpuMeHeHue MONSIPOUIOB TSl U3YUEHUSI MEXaHUYECKUX HANPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoit, npaxmukym.

N3mepenne nokazaresns IpeioMICHHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUA OT BEIECTBA (Ha IPUMEPE KUIKUX JTUH3).

W3mepenue GpOKyCHOTO pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Tonyyenne n300paxKeHUs: B CHCTEME U3 TUIOCKOTO 3€pKaJia v JIMH3HI.

[Tonmyuenue n3o00pakxeHus B CUCTEME U3 IBYX JIHH3.

KoHcTpynpoBaHue T€IE€CKONUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpEeHINN U MOISIPU3aLUY CBETA.

N3ydenue nossipu3auy CBeTa, OTPaXXEHHOTO OT IOBEPXHOCTH JTUAIEKTPHUKA.

Nzyuenne nntepdepeHIry 1a3epHOro U3MyUYeHHs Ha JBYX IIETAX.

Habmonenue nucnepcuu.

HaGmronenue u uccnenoBanue qudpakiiMOHHOTO CIIEKTPA.

N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

[Tomydenue ciekTpa U3MydeHHUs] CBETOAMOa MPU TOMOIIU JU(PPAKIIHOHHON PEIIETKH.

Pa3znesn 6. OcHOBBI cHIENMAIBHON TEOPUU OTHOCHUTEIbHOCTH.

['panuupl  NPUMEHUMOCTHM  KJIAacCHYeCKOM  MexaHuku. [locTymatel — crnenuanbHOM — TEOpUU
OTHOCHUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBanl. [IpeoOpazoBanust JlopeHma. VYcioBue NPUYMHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJIEHUE BPEMEHHU U COKPAICHUE JITTUHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacChI C PHEPTUEH U UMITYJIBCOM PEISITUBUCTCKON YaCTHUITBI. DHEPTHUS TTOKOSI.

TexHrueckue ycTpoucTBa U TEXHOJOTMYECKHE IMPOLECCHl: CIyTHUKOBBIE MPUEMHHMKHU, YCKOPUTEIH
3apSyKEHHBIX YaCTULL.

YdeHU4ecKuit SKCIIEPUMEHT, J1a00paTOpHbIC PA0OTHI, TPAKTHKYM.

OmnpeienieHre UMITYJIbCa M SHEPTUH PEISITUBUCTCKUX YacTull (110 poTorpadusiM TpEeKOB 3apsiKEHHBIX
YacTUIl B MATHUTHOM TI0JIE).

Pasnen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapho-60110601i 0yaiusm.

PaBHOBeCHOE TemioBOE M3 MyueHHE (M3TydeHrne aOCOMIOTHO YEPHOTO Tea). 3aKkoH cMerieHus: Buna.
['unoresa Ilnanka o kBaHTax.

@DOTOHBI. DHEPTHS U UMITYJIbC (POTOHA.

®oroadpdext. Ompbitel A. I'. CroneroBa. 3akonsl ¢ororddekxra. YpaBHeHue ODWHINTEHHA I
dbotorddekra. «KpacHas rpanuia» horodrddekra.

JlaBneHue cBeta (B YaCTHOCTH, AABIIGHHE CBETa HAa a0COJIOTHO MOTJIOMIAIONIYI0 M a0COIIOTHO
oTpaxkarolyro noepxHoctsb). Oneitel [1. H. JleGenena.

BonnoBeie cBoiictBa wactunl. Bomubl ne bpoiurs. [ynmaa BoiaHbl e bpoiins u pasmepsl o0nacTu
JIOKaJIN3allui JBWKYIIEHCS 4acTUIilbl. KopmyckynnsspHO-BOMHOBOM myanu3M. JuQpakius 3JIeKTpOHOB Ha
KpHUCTaJUIax.

Crnenuduka n3mepenuit B Mukpomupe. CooTHomeHus Heonpenenénnocreii ['eiizendepra.

TexHuueckue yCcTpoicTBa U TEXHOJIOTHUECKHUE IPOLECCHI: CHEKTPOMETP, (POTOANEMEHT, (OTOAATUHK,
TyHHEJIbHBIM MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOANO/I.

Hemoncmpayuu.



®dotor(h(PexT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.

Hccnenoanue 3akoHOB BHemHETo Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHMSI TOJIYIIPOBOJIHUKOB OT OCBEIIEHHOCTH.

Ceeroauon.

Conneunas 6arapest.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmuKym.

HccnenoBanue poropesucropa.

N3mepenue noctossHHO# [Inanka Ha ocHOBE HccnenoBanus GoTodddekra.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA Y€PE3 CBETOAUO/ OT HAIPSKEHUS.

Tema 2. @usuka amoma.

OmnbITH IO MCCIEeI0BaHUIO CTpoeHus atroma. [lnanerapuas monens atoma Pesepdopaa.

[Toctynater bopa. M3ny4enue u nornonieHre (OTOHOB IPH MEPEXO0JIE ATOMA C OAHOTO YPOBHS SHEPTHH
Ha JIPyTOM.

Bunel ciektpoB. CieKTp ypOBHEHR HEPTUU aTOMa BOJOPOAA.

CrioHTaHHOE M BRIHYXICHHOE U3JIydeHHue cBeTa. Jlazep.

TexHuueckue ycTpoiicTBa M TEXHOJOTMYECKHE MPOLECCHI: CIEKTpajbHBbIM aHaIU3 (CIEKTPOCKOII),
Ja3ep, KBaHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopens onsita Pesepdopra.

Habutoienue nuHenvaThiX CEKTPOB.

YCTpONCTBO U IEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHULL.

Onpenenenne AIMHBI BOJIHBI JIA3EPHOTO U3ITyYEHUS.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie padomst, npakmuxym.

HalGmronenue nuHegaToro crekrpa.

HccnenoBanue ciekTpa pa3peskeHHOI0 aTOMapHOIo BOJOPOa U U3MepeHHe nocTossHHoM Punbepra.

Tema 3. Qusuxka amomHOo20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxnounnas monens anpa ['eitsendepra—lBanenko. 3apsan sapa. MaccoBoe umciio siipa. M3oTomnsl.

PanuoaktuBHOCTh. Anb(a-pacnaj. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ["Tamma-u3iydenue.

3aKOH palnOaKTUBHOIO pacnaja. PannoaktuBHbele M30TOINBI B IIpupoae. CBONCTBA MOHU3UPYIOLIETO
u3aydeHus. BiusHHe paguoakTUBHOCTM Ha KHMBbIE OpraHum3Mbl. EcTecTBeHHBIH (OH H3IIydeHUs.
Jlo3umerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. Jledekt Maccel sapa.

Snepubie peakuuu. Jlenenue u cuHTe3 saep. SaepHble peaktophl. IlpoOiemsl ympasisieMoro
TEPMOSAEPHOTO CUHTE3a. DKOJOTUYECKHE aCIIEKThI Pa3BUTHS IEPHON SHEPTETUKH.

MeToapl peTUCTPAaLU U UCCIIEA0BAHUS DJIEMEHTAPHBIX YACTHII.

dyHI1aMeHTalIbHBIE B3auMoiecTBHsI. bapronbl, Me30HBI U JenToHbl. [IpencraBnenne o CTaHgapTHON
Mozenu. KBapk-ritooHHas MOZIEb aJpOHOB.

®dusuka 3a npenenamu CrangaptHoil Moaenu. TéMHas maTepus U TEMHAs SHEPTUSL.

EnunctBO dusnyeckoil KapTUHBI MUDA.

TexHnueckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOLIECCHI: AO3UMETpP, Kamepa BuiibcoHa, siepHbIi
peaxTop, TepMOsIZICpHBII peakTop, aTOMHasi 00M0a, MarHUTHO-PE30HAHCHAsI TOMOTpaQHsL.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaxmukym.

HccnenoBanue TpekoB 4yacTHIL (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C HCTIONIB30BAaHUEM JJO3UMETPA.

W3yuenue nornomeHust 6eTa-4acTIl aTFOMUHUEM.

Pasnea 8. DiieMeHTBI aCTPOHOMUM M aCTPOQU3UKH.

Oranel pa3BuTuUs acTpoHOMHH. IIpukiagHOE W MHUPOBO33pEHYECKOE 3HAYEHHE ACTPOHOMMHM.
ITpruMeHMMOCTb 3aKOHOB (PU3UKH IJIs1 OOBSICHEHHSI TPUPOJIbI KOCMUYECKUX OOBEKTOB.



MeToapl aCTpPOHOMHYECKUX HccaeoBaHui. COBpEMEHHBIE ONITHYECKUE TEJIECKOIbI, PaJUOTENECKOIIBI,
BHeaTMoc(]epHast aCTpOHOMHSI.

Bun 3Bé3anoro Heba. Co3Besust, spKue 3BE3/1bI, IUIAHETHI, UX BUJUMOE JIBUKEHUE.

ConHeuHas cucrema.

Connue. ConHevHast akTUBHOCTb. McTounuk sHeprun CoJiHIIa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[narpaMma «CIEKTpaJIbHBIN KJIacC — CBETUMOCTBY. 3BE3IBI
IJIABHOM  NOCIENOBAaTENbHOCTH. 3aBUCUMOCTh  «Macca — CBETUMOCTb» s 3BE3]  IJIaBHOU
nocye0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpEMEHHBIE NPEJICTABICHUS O HMPOUCXO0XKIECHUU U
spostrorini CoJTHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3I.

Mnuneunsiii [IyTe — Hama ["anaktuka. [lonoxenue u neuxenne Connua B ['anaktuke. Tunel rajgakTuk.
Panuoranaktukuy u xBa3zapsl. YEpHBIEC ABIPHI B A{paxX FaJIaKTUK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pasberanue ramaktuk. Teopust Bonbiioro
B3pbIBa. PenmnkroBoe n3imydeHue.

MacmrabHas cTpykTypa Beenennoii. MetaranakTuka.

Hepeménnsie npo01eMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmtonenust 3BE3gHOro HeOa HEBOOPY)KEHHBIM TIJIA30M C  HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH JUIs ONpeIeIeHNs TIOJ0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro noitymapus 1 spkue 3BE31bl.

Ha6umtonienus B Teneckon JlyHsl, mi1aHeT, TYMaHHOCTEH U 3BE3HBIX CKOIIJICHUM.

Du3nyecKuii NPaKTHKYM.

CrniocoObl n3MepeHus: (QU3MUECKUX BEJIWYMH C HCHOJIb30BAHUMEM aAHAJIOTOBBIX M LU(POBBIX
U3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE M OTHOCUTENIbHBIE
MOTPEIIHOCTU U3MEpEeHUH pu3nueckux BeanunH. O1eHKa IrpaHull MOTrPEeIIHOCTEH.

IIpoBeeHue KOCBEHHBIX U3MEPEHUIL, HCCIIeT0BAaHUM 3aBUCUMOCTEN (PU3NYECKUX BETMUUH, TPOBEpKa
NPE/UIOKEHHBIX TUMOTe3 (BbIOOpP W3 paldoT, ONMUCAHHBIX B TEMATHYECKUX pazfeniaXx «YUYeHUYECKHi
9KCIIEPUMEHT, JIaDOpaTOpHbIE PA0OTHI, MPAKTUKYM).

O0o001aroIee MOBTOPEHUE.

O06o011eHre 1 cucTeMaTH3alys CoAepkKaHus pa3liesioB Kypca «MexaHukay, «MonekynspHas pu3uka
U TEepPMOJAMHAMHKa», «ONeKTpoauHamukay, «Komebanus u BoHBI», «OCHOBBI CHEIMATIbHON TEOPHH
OTHOCHUTENBbHOCTIY, «KBaHTOBas pu3MKa», « DIEMEHTHI aCTPOHOMUU U aCTPOPU3UKIY.

Ponb pu3nku 1 acTpOHOMHUM B SKOHOMHUYECKOH, TEXHOJIOTMYECKOM, COLMAIIbHON 1 3TUYECKOU cdepax
JeSITeIbHOCTH YEJNOBEKa, POJb M MECTO (PU3MKM M aCTPOHOMHMM B COBPEMEHHOH Hay4HOH KapTHHE MHUpa,
3HAYEHUE OMNHUCATEIbHOM, CHCTEMAaTU3UPYIOUIeH, OOBSCHUTENbHOM M TNPOrHOCTHYECKOW (QYHKUUI
(hbU3UYECKON TEOpHH, pOJib PU3NUECKON TEOpUH B POPMUPOBAHUY TIPEICTABICHUN O (U3HMUECKOU KapTUHE
MUpa, MecTO (U3MYECKON KapTHMHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HayUHBIX
MPEJCTABICHUI O IPUPOLE.

MexnpeamerHblie CBA3H.

W3yuyenne kypca ¢usuku yrayOnéHHoro ypoBHs B 11 kjacce ocyliecTBisieTcsl € y4€TOM
COJIEpKaTENIbHBIX MEXKIPEAMETHBIX CBA3€M € KypcaMu MaTeMaTUK{, OMOJIOrMM, XUMHH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemmnsle noHamus, C6A3AHHbLIE C U3YUEHUEM MEMOO08 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4yHbId (akT, THmOTe3a, (Qu3nMUeckas BENMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJIEb, U3MEPEHHE, MOTPELIHOCTH H3MEPEHUH, M3MEepUTENIbHbIE NMPUOOPHI, LUdpoBas
nabopaTopusi.

Mamemamuka: peuieHue cucTeMbl ypaBHeHUil. Tpuronomerpuueckue (GyHKIMH: CHHYC, KOCHHYC,
TQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKAECTBO. BEKTOpPbl M MX NIPOEKIHMU Ha OCH
KOOpJIMHAT, CJOXEHHe BeKTOopoB. IlpousBogHble »snemeHTapHbIX (yHKIuMi. IlpusHaku nono6us
TPEYTOJIbHUKOB, ONPE/IEIeHUE IO U IIIOCKUX (pUryp u oobEma Tel.



Buonozusn: snekTpruuecKue sBICHHUS B )KHBOH MPHUPOJIE, KOeOaTeIbHbIC TBUKCHUS B )KUBOW IPUPOJIC,
HKOJIOTHUECKUE PUCKH MIPH MPOU3BOJICTBE FIEKTPOIHEPTHHU, SJICKTPOMArHUTHOE 3arPsI3HEHUE OKPYIKaIOIIeH
Cpelbl, YIbTPA3BYKOBAs IUArHOCTUKA B MEIULIMHE, ONITUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJICKYJ, KPUCTAUIMYECKAs CTPYKTypa TBEPIBIX TeJl, MEXaHU3MBI
00pa3oBaHMsI KPUCTATUTMIECCKOM PEIIETKY, CIEKTPATbHBIN aHAITN3.

TI'eozpaghus: marHuTHBIC TIOJTFOCA 3EMJIH, 321K MATHUTHBIX Py, (OTOChEMKA 3eMHOW TTOBEPXHOCTH,
ceiicmorpad.

Texnonozus: NMPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JCKTPOMArHUTOB, JJICKTPOABHUraTeNnb SIkoOw,
TeHEepaTop MEePEeMEHHOT0 TOKAa, WHAYKIMOHHAs Tedb, JHHUW DJIEKTpoIiepenad, AJIeKTPOABUraTelb, paaap,
panuonpuéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-neub, ynbTpa3ByKkoBas IMArHOCTHKA B TEXHHKE,
MIPOCKIIMOHHBIN anmapaT, BOJOKOHHAs OITHKA, COJHEYHas Oarapes, CIyTHUKOBBIC MPUEMHUKH, sSAepHAs
SHEPreTHKA M SKOJIOTHUECKHUE ACTICKThI €€ Pa3BUTHSI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro npeamera «Pu3nka» JOHKHBI OTPakaTh TOTOBHOCTh
U CIIOCOOHOCTH OOYYAaIOLINXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3MIMEH JIHMYHOCTH,
CHUCTEMOH IICHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOILUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOLIecTBa, paCIIUPEHUE JKU3HEHHOIO OIblTa M OIbITa
NEATEIBHOCTH B MIPOLECCE PEATTM3ALMHY OCHOBHBIX HAIIPABICHUN BOCIIMTATEIbHOU IEATEIbHOCTH, B TOM YHUCIIE
B YaCTH:
rPakIaHCKOr0 BOCIIMTAHUS:
*  cOpPMHUPOBAHHOCTh TI'PAXKIAHCKOW MO3UIMH OOYYArOIIErocsi Kak aKTUBHOI'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IecTBa;
* NPUHATHE TPAAULMOHHBIX O0IIEUETOBEYECKUX T'YMAaHUCTUYECKUX U IEMOKPATHUYECKUX LIEHHOCTEH;
* TOTOBHOCTb BECTU COBMECTHYIO JIeATEIbHOCTh B HHTEpEcax Ipa’kAaHCKOro o01IecTBa, y4acTBOBATh
B CaMOYIIpaBJIEHUH B 00pa30BaTeIbHON OpraHU3aluu;
* yYMEHHME B3aUMOJICHCTBOBaTh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUH C MX (DYHKIMSIMU U
Ha3HA4YCHUEM,;
* TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU NEATEIBHOCTH.
NATPHOTHYECKOIr0 BOCIIMTAHUSA:
*  c(hOpMHUPOBAHHOCTh POCCUMCKON I'paXk/1aHCKON UIEHTUYHOCTH, aTPUOTH3MA;
* IICHHOCTHOE OTHOIICHHE K I'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSAM POCCUICKHUX YUYEHBIX B
obsacTi (PU3KUKU U TEXHHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
* c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBEACHNUS;
* CHOCOOHOCTh OILIGHHMBATh CUTYallUI0 M TNPUHUMATh OCO3HAHHBIE pELIEHUs, OPUEHTHUPYSCh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YYEHOIO;
*  OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OyayIIEro.
3CTEeTHYECKOI0 BOCIIMTAHHSA:
* OCTETUYECKOE OTHOLICHHE K MHpY, BKJIHOYass OSCTETUKY HAYYHOIO TBOPYECTBA, IMPUCYLIETO
¢bu3nveckoil Hayke.
TPYAOBOIO BOCIIUTAHUSA:



UHTEpEC K paziu4HbIM cepam npodeccuOHAIbHON JeATENIbHOCTH, B TOM YHUCIE CBS3aHHBIM C
(bU3MKONH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun wu
peann30BbIBaTh COOCTBEHHBIC KM3HCHHBIC TUIAHBL;

TOTOBHOCTh W CHOCOOHOCTH K 0Opa3oBaHHWIO M caMooOpa3oBaHHIO B oOmacth (U3WKU Ha
MPOTSDKEHUH BCEH JKU3HU.

IKOJOIH4e¢CKOro BOCIMTaHus:

C(OPMHPOBAHHOCTh  HKOJIOTHUECKOW  KYJIbTYphl, OCO3HaHME  TIJIOOAIBHOTO  Xapakrepa
HKOJIOTHUECKUX MPoOIIeMm;

IJIAHUPOBAHUE M OCYILECTBJIECHUE JCHUCTBUM B OKPY KAIOLIECH Cpelle Ha OCHOBE 3HAHUS LIEJIeH
YCTOMYHMBOTO pPa3BUTHS YEJIOBEYECTBA;

pacuIMpeHHe OIbITa JAESITENIBHOCTH HSKOJIOTMYECKOM HANpPABICHHOCTH HAa OCHOBE HWMEIOIIUXCS
3HaHW 10 (u3UKe.

HECHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
(buznyecKoil HayKu;

OCO3HAaHWE IIEHHOCTH HAy4HOH JesITeNbHOCTH, TOTOBHOCTH B TMpOIEcCe H3yueHUs (QU3UKU
OCYIIECTBIISITh MPOEKTHYIO U UCCIIENOBATENBCKYIO ACSITEIbHOCTh HHANBHUIYAILHO U B TPYyIIIIE.

METANIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Ba3oBble jiornueckue JaeiicTBUA:

CaMOCTOSITENTFHO (POPMYITMPOBATH M aKTyaTU3UPOBATH MTPOOIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
OTIPEIEINIATH IETH IeSITeTLHOCTH, 331aBaTh ITApaMETPhl K KPUTEPHH UX JOCTIDKEHHS,

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBACMBIX (PU3UUECKUX SBIICHHSX;
pa3pabarbiBaTh IUIAH PEHICHHS MPOOIEMbI ¢ YY4ETOM aHaIM3a MMCKOIIUXCS MAaTEPUANBbHBIX U
HeMaTepHUaIbHbIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBBI B JCATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEJISIM, OLICHHBATh
PHUCKH MOCTIEICTBUM eI TeIbHOCTH;

KOODJMHUPOBATh W  BBIIOJNHATH pabOTy B  YCIOBUSIX pEAJbHOrO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaATh KPEATHBHOE MBIIIUICHUE MTPH PELIICHUN )KU3HEHHBIX MTPOOIIEM.

Ba3oBble nccienoBaTebCcKHe JeHCTBYA

BJIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHATUSIMH U METOIaMU (PH3NUECKON HAYKH;
BJIaJIeTh HaBbIKAMH y4eOHO-UCCIIEI0BATENLCKON U MMPOEKTHON AEATEIBHOCTH B 00J1aCTH (PU3UKHY,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pEeIleHHUs 3ajad
($U3NIECKOro coepKaHusl, IPUMEHEHUIO PA3TUYHBIX METOJIOB IMO3HAHHUS;

BJAJIETh BHJAMH JCATEIBHOCTH 110 TIIOJyYEHHIO HOBOTO 3HAHMSA, €ro HWHTEPIPETaInH,
peoOpa30BaHUI0 M MPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX CUTYAIHSIX, B TOM YHCJIE TP CO3IaHUH
Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh NTPUYUHHO-CJICICTBEHHbIE CBSI3M M aKTYalW3MpPOBATh 3a/ady, BBIIBUTATh TUIOTE3y e
peleHwsI, HaXOIUTh apTyMEHTHI JIJIS IOKa3aTeIbCTBAa CBOUX YTBEPKICHHH, 3aaBaTh TapaMeTphl 1
KPUTEPHUU PELICHHUS;

aHAJM3UPOBATh TOIYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJabTaTbl, KPUTUUYECKH OILEHMBATH MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHHUE B HOBBIX yCIIOBHUSIX;

CTaBUTH U (pOPMyITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BATEIbHON JEATEILHOCTH, B TOM YHUCIIE
NIpU U3yYEHUH (HPUBHKHU;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIUSIM, OIICHUBATH MMPHOOPETEHHBIN OITBIT;



YMETb MEPEHOCHUTH 3HAHUS 110 (PU3HKE B IPAKTUUYECKYIO 00JIACTh KU3HEACSITCIBHOCTH;
YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTrHHAIBHBIC TOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Padora ¢ unopmanmeii:

BJIaJIETh HaBBIKAMU NOJTY4YeHUsI HHPOpMaIUK (PU3MIecKOro CoAep KaHus U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIBHO OCYILECTBIIATh IIOMCK, aHAJIU3, CUCTEMATH3aLUI0 M HHTEPIPETALHUIO
MHGOPMALIUU Pa3IMYHBIX BUJOB U (OPM MIPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMALINY;

UCTIOJB30BaTh CPEACTBa HMH(OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMHA B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPraHU3AIMOHHBIX 3aJa4 C COOJIIOJCHHEM TpeOOBaHUIA
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, I'MTHEHBI, PECypcOCOEpEeKeHHs, MPAaBOBBIX U ITHUECKUX
HOPM, HOPM MH(OPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3MYECKOTO COJAEp)KaHHS B pa3IM4YHBIX (opmarax ¢ yud€TOM Ha3HAYCHUS
MHGOpPMALIMM U ILeJIeBOW aylUTOPHM, BbIOMpas ONTUMANbHYIO (OpMYy MpPEACTABICHUS MU
BU3yaJIM3aLUH.

KOMMyHI/IKaTHBHbIe YHUBEpPCAJbHBIC yqeﬁnble JelcTBHUA:

OCYIIECTBIISATH OOIIEHNE HA YpOKaxX (PM3UKH U BO BHEYPOUHOM JESTENbHOCTH;

pacmo3HaBaTh MPEANOCHITKYA KOHPIMKTHBIX CUTYaIlMid U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;
[IOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHAMBUYyaJIbHON padOTHI;

BBIOMpATh TEMATUKYy W METOJbl COBMECTHBIX JIEHCTBUH C Y4ETOM OOMIMX HWHTEPECOB H
BO3MO’KHOCTEHN Ka)KJJO0r0 4JI€HA KOJUIEKTUBA;

MPUHUMATD LEJIU COBMECTHOM J1€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH IEHCTBUS 1O €€
JOCTH)KEHHIO: COCTaBIIATh IJIaH JEUCTBUH, paclpenessiTb pojd C Y4ETOM MHEHHUM YYaCTHHMKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

OLICHMBATh Ka4yeCTBO CBOEr0 BKJAJa M KaKJIOT0 y4acTHHKAa KOMaHAbl B OOLIMI pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

mpeagaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh WJEHM C T[O3ULMHM HOBU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETUYECKOE IMOBEACHHE B PA3IUYHBIX CHUTYalUSX, HPOSBIATH
TBOPYECTBO U BOOOpaKE€HUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHMBepcaJIbHbIe yUeOHbIE AeiiCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISATH TO3HABATENIBHYIO ACSITEILHOCTD B 00JaCTH (PU3MKU U ACTPOHOMHUH,
BBISIBIISATH MPOOJIEMBI, CTABUTH U (hOPMYIMPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PEIICHUS PACYETHBIX U KAYECTBCHHBIX 3a/1a4, IIJIaH BBIITOJIHEHUS
MPAaKTUYECKOH paboThl ¢ y4€TOM MMEIOUIMXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH H
MPEAOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

paciupsaTh paMKU y4eOHOTo IpeIMeTa Ha OCHOBE JIMUHBIX IPEIIOYTEHHI;

JieJlaTh OCO3HAHHBINM BBHIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PELICHHE;
OLIEHUBATh NPUOOPETEHHBIN ONBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W NPOSIBICHUIO JPYIUIHMU B 00JacTH (U3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTpOJ'[L, 3MOLMOHAIbHBbII HHTEJIEKT:



*  J1aBaTh OIEHKY HOBBIM CUTYaIIHsIM, BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATh COOTBETCTBHE
PE3yJIbTATOB LIETISIM;
* BJAJETh HABbIKAMU IO3HABATENBbHOM pediIeKcHu Kak OCO3HAHHs COBEpIIAeMbIX ACHCTBUNA H
MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUIA;
*  HCHOJB30BaTh NPUEMBI pedIeKCHH ISl OLIEHKU CUTYallMH, BHIOOpa BEPHOTO PEIICHHUS;
* yMETb OIICHUBATh PUCKU ¥ CBOEBPEMEHHO MPUHUMATH PELICHUS 110 UX CHI)KEHUIO;
* [PUHMMAThb MOTHUBBI U ApIYMEHTHI JPYTUX MPU aHAJIU3€E PE3yJIbTATOB JEATEIbHOCTH;
* TPUHHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,
* MPUHUMATH MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JIEATEIbHOCTH;
* TpHW3HABaTh CBOE MPABO U MPABO JPYTUX HA OLTHOKH.
B mporiecce noCTHKEHUs TMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IPOrPaMMBI 110 (PU3UKE IJI YPOBHS CPEIHETO
o011ero o0pazoBaHus y 00YJarOIIUXCS COBEPIICHCTBYETCS YMOIIMOHAIBHBIN HHTEIUIEKT, TPe/IoIaratonui
c(hOpPMHUPOBAHHOCTD:
*  CaMOCO3HaHU$, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUACTD
HaIpaBJIEHUs Pa3BUTHsI COOCTBEHHON IMOIIMOHATIBLHOM cepbl, ObITh YBEPEHHBIM B Ce0€;
*  caMOperyJIHpOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBE/ICHNE, CTIOCOOHOCTD aJalTHPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH,
OBITh OTKPBITHIM HOBOMY;
* BHYTpPEHHEW MOTHBAIIUU, BKJIIOYAIOIIEH CTpEMJICHHE K IOCTHXKCHHIO LIS U YCIIEXY, ONTUMU3M,
MHUIIUATUBHOCTh, YMEHUE IeHCTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEH;
*  OMIIATHH, BKJIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOLIUMOHATBLHOE COCTOSIHUE APYTHUX, YUUTHIBAThH
€ro MpH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKHUBAHUIO;
*  COIMAJBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS C JPYTUMHU JIIOABMH,
3a00TUTHCS, TPOSIBISITH MHTEPEC U pa3peniaTh KOHQIUKTHI.

I[NPEAMETHBIE PE3VYJIBTATHI

K konmy oOyuenuss B 10 knacce mpeaMeTHbIE pe3ylbTaThl Ha YrayOJIEHHOM YPOBHE JOJDKHBI OTpa)karh
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHU:

* T[OHUMATh POJIb (PU3UKU B HPKOHOMHYECKOM, TEXHOJOTMUECKOU, IKOJIOTHYECKOMN, COIUATBHOU W
ATHYECKON cdepax AesITeNbHOCTH 4YEJIOBEKa, POJb U MECTO (U3UKM B COBPEMEHHOW Hay4dHOMU
KapTUHE MHpa, 3HAYCHHE OIUCATENIbHOM, CHUCTeMaTU3UpYIOLeH, OOBICHUTEIbHOU U
MPOTHOCTUYECKOW (GYHKIMI (PU3MUeckod Teopun — MEXaHUKH, MOJEKYIIpHOW (GU3UKU U
TEPMOJIMHAMUKH, pOJb (pu3nyeckoi Teopuu B (OPMHUPOBAHUM MHPEICTABICHUN O (usnueckon
KapTUHE MUpAa;

* pa3nuyaTh YCJIOBUS NPUMEHUMOCTH MoJeneid (U3MUeckux Tel M MPOIECcCOB (SBICHHI):
MHepLuMaJgbHas cucTtemMa OTcuéra, aOCONIOTHO TBEpIOE Telo, MaTepuajgbHas TOYKa,
PaBHOYCKOPEHHOE JIBIXKEHHE, CBOOOIHOE TaieHne, a0COMOTHO yrpyras nedopMarius, abCoIOTHO
yrnpyroe ¥ aOCONIOTHO HEYNpYyroe CTOJKHOBEHHs, MOJENM Ta3a, XHUIKOCTU U TBEPAOTO
(KpHCTaNINYECKOT0) TENA, UACATIbHBIN I'a3, TOUEYHBIN 3apsijl, OIHOPOJHOE JIEKTPUUECKOE M0JIE;

* pasznuyaTh YCIOBHUS (TpaHUIBI, OOJACTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB, IMOHUMATh
BCceoOLUil xapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTbh HCIOJB30BAaHUSI YaCTHBIX
3aKOHOB;

*  AQHANM3UPOBATh M OOBACHATH MEXAaHUYECKHUE NPOIECChl M SBJICHUS, HCIOJIb3YS OCHOBHBIC
MOJIOKEHUST M 3aKOHbl MEXaHHKH (OTHOCHTEIBHOCTh MEXaHHMYECKOro JBUXKEHHS, (OPMYJIbI
KMHEMaTUKU PpPaBHOYCKOPEHHOI'O JBWXKEHMs, MpeoOpa3oBaHus [amwiesd U1l CKOpPOCTH M
nepeMeleHus, 3akoHbl HploTOHa, NPUHLKI OTHOCHUTENbHOCTH ['anmiesi, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPAaHEHUS MMITyJIbca U MEXaHHMYECKOW SHEpruu, CBs3b pabOThl CHIBI C



U3MEHEHHEM MEXaHWYECKOM SHEpruu, YCJIOBUA paBHOBECHs TBEPAOTO Tena), MpPH OSTOM
HCIIOJIB30BAaTh MAaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBHUS IPUMEHUMOCTH
¢u3nUecKrx 3aKOHOB: Mpeodpa3oBaHuii [ anues, BTOPOro u TpeThero 3akoHoB Hpl0TOHA, 3aKOHOB
COXPAHEHUS UMITYJIbCAa U MEXaHUUECKON 3HEPTUH, 3aKOHA BCEMUPHOTI'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE IPOLECCHI U SIBJICHUS, UCTIOIb3YSI OCHOBHBIE MOJIOKEHUS
MKT u 3aKk0HBI MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKY (CBSI3b JABJICHUS UACATHLHOTO ra3a co
CpeHeW KHHETHMYECKOW SHEpPrueu TEeIIOBOr0 JIBWKEHHUS W KOHUEHTpalMed ero MOJEKYyJ, CBS3b
TEMIIEPATYPhl BEIIECTBA CO CPEAHEN KMHETUYECKOW 3HEPTUEN TETIOBOTO ABMUKEHHS €r0 YaCTHII,
CBSI3b JABJICHHUS HUJACAJIBHOIO ra3a C KOHIEHTpALMEeW MOJIEKYJ U €ro TeMIEepaTypoil, ypaBHEHUE
MenneneeBa—KnaneiipoHa, NepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUs DHHEPruu B
TEIUIOBBIX MPOLIeccax), MPU 3TOM HCIOIb30BaTh MATEMAaTHUYECKOE BhIPAKEHHE 3aKOHOB, YKa3bIBaTh
yCIJIOBHsI IPUMEHUMOCTH ypaBHeHUs: MenneneeBa—Knaneipona;

aHATM3UPOBATh U OOBACHATH SIEKTPUUCCKUE SIBIICHUS, UCTIONB3Ysl OCHOBHBIE MTOJIOKEHHS U 3aKOHbI
ANEKTPOIMHAMUKH (3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsaa, 3akoH KyioHa, MoTeHIIMaIbHOCTh
ANEKTPOCTATUYECKOTO TOJISI, IPUHIIUII CYTIEPIO3ULIMH FIEKTPUUECKUX OJIEH, IPU ITOM yKa3blBast
YCIIOBHSI MPUMEHUMOCTH 3aKkoHa KyJloHa, a Takke NpakTU4EeCKU BaKHbIE COOTHOLIEHUS: 3aKOHBI
OmMa 111 yyacTKa ey U AJ11 3aMKHYTOM 3JIeKTpUYecKoM 1enu, 3akoH /xoyns—JIenua, npasuna
Kupxroda, 3axonsr @apajes 1UIst SJIEKTPOIIN3A);

OINUCHIBAaTh (DU3MYECKHE TPOLECCHl M SIBICHUS, UCIIONB3Ys BEIUYMHBI TIEPEMENICHUE, CKOPOCTH,
YCKOpPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TeJl, CUJIa, MOMEHT CUJIb, 1aBJIEHUE, TIOTEHIIMAJIbHAS SHEPT U,
KMHETUYECKasi SHEPTUs, MEXaHW4YecKasi JHeprus, padoTa Cuibl, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHE,
CuJIa TSDKECTH, CUJjla YIIPYTrOCTH, CHJIa TPEHUS, MOLLHOCTh, SHEPT U B3aUMOJICUCTBUS Tella ¢ 3eMIIEN
BONMM3U €€ TOBEPXHOCTH, JHEPrusi ympyroil nedopManuu MPY>KUHBL, KOIUYECTBO TEILIOTHI,
abconoTHasl Temmeparypa Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSSI SHEPrusi HJI€albHOIO
OJIHOATOMHOTO Tra3a, padoTa HACATBHOTO Ta3a, OTHOCUTEIbHAS BIAKHOCTH Bo3mayxa, KII
WJ€ATBHOTO TEIJIOBOTO ABUTATENIS; SJIEKTPUUECKOE T0JIe, HAPSHKEHHOCTD 3JEKTPUUYECKOT0 OIS,
HaIpsOKEHHOCTh MOJS TOYEYHOr'O 3aps/ia WIM 3apshKeHHOrO Iiapa B BaKyyMe€ M B JIMDJIEKTPHUKE,
MIOTEHIMAJ 3JIEKTPOCTATHYECKOrO IOJIsS, PA3HOCTh MOTEHLIHMAJIOB, JIEKTPOABWXKYIIAS CUiIa, CHJa
TOKa, HANpsDKEHUE, MOIIHOCTh TOKA, DJJEKTpUuYeckas EMKOCTh IIJIOCKOrO KOHJIEHcaTopa,
CONMPOTHUBJIEHUE YUACTKA LIETH C MOCJIEI0BATEIbHBIM U MApaJuIeIbHBIM COEIMHEHUEM PE3UCTOPOB,
SHEPTHUs SJIEKTPUUYECKOTO MOJIs KOHIEHCATOPA;

OO0BSACHATH 0COOEHHOCTH MPOTEKaHUS (U3NUYECKUX SBJICHUI: MEXaHUYECKOE JBMKEHUE, TETJIOBOE
JIBUKEHME YAaCTHUI[ BEIeCTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE IBWXKeHHE, AUPPy3us,
UCIIAapeHue, KUIEHHEe U KOHJEHCAllMsl, IUIaBJIEHWE M KPUCTAJUIM3AlMsl, HaIpaBJIEHHOCTD
TeIUIoNepeiaun, dJIeKTpU3alusi Tell, HSKBUIOTEHUUAIbHOCTh IOBEPXHOCTH  3apsHKEHHOTO
MIPOBOJIHUKA;

MPOBOANWTH HCCIEAOBaHHWE 3aBUCHUMOCTH OJHOW (U3NYECKOW BEIWYHHBI OT JPYro ¢
WCIONIb30BAaHUEM TPSMBIX HM3MEPEHUH, MPU STOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yNbTaThl TONYYEHHOW 3aBHUCUMOCTH (DM3MUYECKUX BEIUYMH B BHAE TpadUKOB C y4ETOM
a0COIIOTHBIX MMOTPEIIHOCTEH U3MEPEHUH, 1eIaTh BIBOJIbI 10 pe3yIbTaTaM UCCIIECOBAHNUS;
MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (DU3NYECKUX BEIMYMH, TIPH STOM BBIOMpATh ONTUMAJIbHBIN
METO]T U3MEPEHHUSI, OLICHUBATh a0COIIOTHBIE U OTHOCUTEIbHBIE IOTPEITHOCTH IPSIMbBIX U KOCBEHHBIX
U3MEPEHUN;

MIPOBOAMTH OMBITHI IO MPOBEPKE MPEAT0KEHHOM THUIMOTE3bI: TNIAHUPOBATH IKCIIEPUMEHT, COOMPATh
SKCIEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIyYEHHBIE PE3yJbTAaThl U JI€JaTh BBIBOJ O
CTaTyce MpeaI0KEHHON THIIOTE3bI;



coOmoaTh mpaBuia 0€30IacHOro TpyJAa NpU MPOBEACHUM HMCCIEIOBAHUNH B paMKax yd4eOHOro
SKCIIEPUMEHTA, NPAKTHUKyMa U Y4eOHO-HCCIE0BaTEIbCKOW M MPOEKTHOM JeATENbHOCTH C
HCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYI0BAHUS;

pemaTh pacdy€THBIC 3a/a4M C SBHO 3aJaHHOW M HESIBHO 3aJlaHHON (pu3MuecKol MOAENbIo: Ha
OCHOBAaHUHM aHallM3a YCJIOBUs OOOCHOBBIBATH BBHIOOp (U3MUEeCKOW MOJAENTH, OTBEYarollen
TpeOOBaHUAM 3a/1a4, MPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl (PU3MYECKIX
TEOPUM IIPU UCIIOJIB30BAHUU MAaTEMAaTUYECKUX METOJIOB PEIICHUS 3aa4, IPOBOJAUTH pacYEThI Ha
OCHOBAHMM MMEIOLIUXCS JAHHBIX, AHATU3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI PELICHUS
C YY€TOM MOJYUYEHHBIX PE3yJIbTaTOB;

pemaTh KayeCTBEHHBIC 3aaud, TpeOyIolIe MPUMEHEHHUS 3HAHWH W3 pa3HBIX pa3lesioB Kypca
Gbu3MKKM, a TakKe MHTETpalldd 3HAHUM W3 JPYTrUX MPEJAMETOB €CTeCTBEHHO-HAyYHOTO LHKJIIA!
BBICTPaMBaTh JIOTMYECKYIO LEMNOYKY PACCYKIECHUH C OINOpPOM Ha U3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3HUYECKUE SIBICHUS;

UCIIONIb30BAaTh TEOPETHYECKHWE 3HAHUS s OOBSICHEHHS OCHOBHBIX NPUHLHUIIOB PabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB M TEXHOJIOTHUYECKHUX MPOIIECCOB;

MIPUBOIUTH MPUMEPHI BKJIa1a POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pA3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OILICHUBATH MOCIIEACTBHS ObITOBOI U MPOU3BOJICTBEHHOMN JESATEILHOCTH YEIOBEKa,
CBSA3aHHOM ¢ (U3MYECKMMH TMPOIECCaMH, C TO3UIMA HKOJIOTUYECKOW Oe30MacHOCTH,
MPEACTABJICHUI O palMOHAIBHOM IPUPOJIONOJIB30BAHUHU, a TAKXKE PA3yMHOM HCIOJIb30BAHUU
JTOCTIKEHUM HayKH U TEXHOJIOTH JIJIsl JAIbHEUIIIEr0 Pa3BUTHS YEJIOBEYECKOTO 00IECTBA;
NPUMEHATh Pa3UYHBIE CIOCOOBI PabOTBI ¢ WHPOpManue (U3NIECKOTO COICpKAHUSA C
UCTIOIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTUH, MpPHU 53TOM HCIIOJIB30BATh
COBpEMEHHbIE HH(OPMAILIMOHHbIE TEXHOJIOTUH JIJIS IOMCKA, IEpepabOTKHU U NMPEAbIBIECHUS YUeOHOMI
U HAYYHO-TIOMYJSIpHOW HH(OpMaluU, CTPYKTypUPOBAaHHUA W HUHTEpIpeTaluud HHPOpMAIHH,
MOJTyYE€HHOU U3 Pa3IMYHbIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBAThH MOTy4yaeMyt0 HHPOPMAIIHIO
U OLICHMBATh €€ JTOCTOBEPHOCTh KAaK HA OCHOBE MMEIOIIMXCS 3HAHUW, TaK U HA OCHOBE AaHAJIN3a
HCTOYHUKA UH(POpMALUY;

MPOSBIISATE OPTraHU3AlMOHHBIE W TO3HABATENIbHBIE YMEHHS CaMOCTOATEIBHOTO MpUOOpEeTeHUS
HOBBIX 3HAHHH B MpoIIecce BHIMOIHEHUS TPOSKTHBIX U Y4eOHO-HCCIIeI0BATENbCKIX PadoT;
paboTaTh B rpyImIe ¢ UCIIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJieH, IUIaHUPOBaTh padoTy IrPYMIIbI,
palMOHAIBHO PACHPEEHATh AEITEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsiX, aJe€KBaTHO OIIEHUBATh
BKJIQJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBL;

MPOSBIATE MOTUBALUIO K Oynymied npoecCHOHAIbHON NeATENbHOCTH MO CHEeHHATbHOCTAM
(UBUKO-TEXHUYECKOTO MPOQHIIS.

K konny oOyuenuss B 11 knacce mnpeaMeTHble pe3ysibTaThl Ha YIiayOJIEHHOM YPOBHE JOJDKHBI OTpa)arb

c(OPMHUPOBAHHOCTH Y O0YHAIOIIUXCSl YMEHHIA:

MIOHUMATh POJIb (PU3UKHU B IKOHOMHUYECKOH, TEXHOJIOTHYECKO, COLIMANBbHOM U 3THYECKOoil chepax
JeSTeTbHOCTH YEJIOBEKa, POJIb M MECTO (DM3MKM B COBPEMEHHOH HAy4YHON KapTHHE MHpPa, pOJb
aCTPOHOMHUHM B MPAKTHUECKON [EATEIbHOCTH YeJIOBEeKa U JalIbHEHIIEM Hay4YHO-TEXHUYECKOM
Pa3BUTHH, 3HAYCHHUE OMUCATEILHOMN, CHCTEMAaTU3UPYIOIICH, 00BICHUTEIHPHOU U TPOTHOCTHIECKOM
¢byHKUMN (QuU3MUecKOd TEOpUH — AIIEKTPOAMHAMHKH, CIELUAIBHOW TEOPUU OTHOCHTEIBHOCTH,
KBaHTOBOM (pu3ukH, poib (uznyeckoil Teopuu B (OPMUPOBAHUM MPEACTABICHUNA O (PU3UUECKOM
KapTUHE MHpPa, MECTO (U3MYECKOM KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJCTABICHUN O IPUPOJIE;

pasiauyaTh yCIOBUS TMPUMEHHUMOCTH Mojeiedl (U3NYecKuX Tel U IPOLECCOB (SBIICHUN):
OJTHOPOJIHOE JJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TIOJS, TapMOHMYECKHE KOJeOaHus,



MaTeMaTUYeCKUI MasATHUK, UJ€AJIbHBIN NPYKUHHbBIH MasTHUK, TAPMOHUYECKUE BOJIHBI, HA€aTbHbIN
KosieOaTeNnbHbI KOHTYp, TOHKAas JIMH3a, MOJeJIel aroMa, aTOMHOIO siipa U KBaHTOBOW MOJAEIH
CBETa;

pa3nuyath ycIOBHs (TpaHUIBl, O00JACTH) NPUMEHUMOCTH (DU3UYECKHX 3aKOHOB, ITOHMMATh
BCeoOIMi xapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTh HCIOJIB30BAHUS YACTHBIX
3aKOHOB;

aHATM3UPOBATh M OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHI U SBJICHMS, HCIOJb3Ys OCHOBHBIE
MIOJIOKEHHUS U 3aKOHBl AJIEKTPOAMHAMHUKU M CIELUAJIBHOW TEOPHUM OTHOCUTEIBHOCTU (3aKOH
COXpaHEHHUs 3JIEKTPUYECKOro 3apsija, cuwia Amiepa, cuia JlopeHna, 3aKOH 3JI€KTPOMarHUTHOU
nHAyKuuY, npasuio Jlenna, cBsa3p OJIC caMOMHAYKLIMH B 3JEMEHTE JJIEKTPUYECKOM LIENH CO
CKOPOCTBIO HM3MEHEHHS CHJIBI TOKa, MOCTYJaThl CIEHUAIBHOW TEOPHH OTHOCHTEIBHOCTU
OWHIITeNHA);

aHAJM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOJIb3Ys TTOJIOKEHHSI KBAHTOBON
¢u3uku (ypaBHeHHe DiHIITeHA U1 poTo3ddekTa, nepBslit U BTopoii noctynarsl bopa, npuHimn
COOTHOILEHUsI HeomnpezaenéHHocTel ['eif3eHOepra, 3aKOHbI COXpaHEHMs 3apsJI0BOIO U MacCOBOIO
YHCEN U DHEPTUH B SAJCPHBIX PEAKIHX, 3aKOH PaJHOaKTHBHOTO pacraja);

ONUCHIBaTh (PU3MUYECKHE TPOLECChl M SBJICHUS, WCHOJB3ysS BEJIWYHHBI: HANPSKEHHOCTD
AJIEKTPUYECKOTO TIOJS, TMOTEHIMAN 3JEKTPOCTATHUECKOTO TOJS, pPa3sHOCTh ITOTECHIUAJIOB,
UIEKTPOABIKYIIAsl CHUJIa, WHAYKIUS MarHUTHOTO IIOJIsi, MarHUTHBIA IOTOK, cuia Awmrepa,
UHIYKTUBHOCTb, 3JIEKTPOABIIKYIIAs CUIa CAMOMHAYKIUH, SHEPT Ul MATHUTHOTO IOJIsl IPOBOAHUKA
C TOKOM, PEeJISITUBUCTCKUI UMITYJIbC, MIOJIHAsI SHEPTUsl, SHEPIUs TOKOsI CBOOOJHOM YaCTHIIbl, SHEPTUs
Y UMITYJIEC ()OTOHA, MACCOBOE YHMCIIO U 3apA[ SIIpa, DHEPTHUS CBSI3U SIPa;

OOBSICHATh OCOOEHHOCTH TPOTEKAHWs (QHU3MUECKUX SIBICHUN: DIIEKTPOMArHUTHAs WHAYKIHS,
CAaMOMHIIYKIIHSI, PE30HAHC, WHTepPEpeHIHS BOJH, AUMPAKIHS, IUCIEPCHs, TOJTHOE BHYTPEHHEE
oTpaxkeHue, (otornexkrpuueckuii 3pdext (pororddexr), anvpa- U OGera-pacnajasl saep, ramMma-
u3IydeHue sep, Gu3ndeckrue NPUHIMIIEI CHIEKTPAIbHOTO aHaIn3a U paboThl J1a3epa;

OTIPEJIENIATH HAIIPABIICHHE WHIYKIIMA MAarHUTHOTO TIOJIS TPOBOTHUKA C TOKOM, CHIJIBI AMITEpa M CHITBI
Jlopenua;

CTPOUTH M300pakeHUE, CO3JaBacMOE IUIOCKUM 3EPKAJIOM, TOHKOW JIMH30M, W PacCUUTHIBATH €TI0
XapaKTepUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE IOHSTHS, TEOPHUH M 3aKOHBI JUIsl aHAu3a U
00BsiICHEHUsI (DU3NYECKUX MPOIECCOB, TPOUCXOMSIIMX B 3BE3/AX, B 3BE3MHBIX CHCTEMax, B
MEXKTIAKTHIECKOM cpefie; IBMKEHHUSI HEeOSCHBIX TEJ, BOITIONNHU 3BE3T U Beenennoii;

IPOBOJUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIb30BAHUEM IPSMBIX
U3MEPEHUl, NpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (MKCHPOBATH pE3yJbTaThl IOIY4YEHHOH
3aBUCUMOCTH (DU3NYECKUX BEIMYUH B BHJE I'paUKOB € Y4ETOM aOCONIOTHBIX MOrPEIIHOCTEN
U3MEpPEHUil, IenaTh BHIBOBI IO PE3yJIbTaTaM MCCIICA0BAHMS;

MIPOBOJUTh KOCBEHHBIE HM3MepeHHsI (M3NYECKUX BEIMYUH, TPU STOM BBIOMPATH ONTHMAJILHBIN
METOJ] U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U OTHOCUTENbHBIE MOIPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHU;

MIPOBOJIUTH OTIBITHI TI0 TIPOBEPKE MPEITI0KESHHON THITOTE3bI: TUNIAHKPOBATH IKCIIEPHUMEHT, COOMpPATh
9KCIEPUMEHTAIbHYI0 YCTaHOBKY, aHAJIM3MPOBATh IOJyYEHHBIE PE3yJibTaThl U JA€JaTh BBIBOJA O
cTaryce NpeasioKeHHOM TUImoTe3bl;

OIUCBIBATh METO/IbI OJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUH;

coOmoaTh mpaBuiia 0€30MacHOro TpyJa IMpH TMPOBEIECHHM HCCIEIOBAHUN B pPaMKax ydeOHOTro
HKCHEPUMEHTA, MpaKTUKyMa M Y4eOHO-HCCIIEOBATEIbCKOW W TPOEKTHOM JEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000PyAOBAHMS;



pemarh pacdyéTHbIC 3a/a4d C SBHO 3aJaHHOW M HESBHO 3aJlaHHON (pU3MUYECKOW MOJEbIO: Ha
OCHOBAHUU aHAJIN3a yCIOBUS BBIOUPATh (PU3MUECKUE MOJIENIH, OTBEYAIOLIe TPeOOBaHUAM 3a/1auH,
IPUMEHATh (HOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTM M HOCTYyJaTbl (PU3MYECKUX TEOpUH MpH
WCTIOJIb30BAaHUM MAaTEMaTHUECKUX METOJOB PEIICHHs 33Jad, NPOBOJUTH PAacd€Thl Ha OCHOBAHUHU
MMEIOIINXCS JAHHBIX, aHAIM3UPOBATH PE3yIbTATHl U KOPPEKTUPOBATH METO/IbI PELICHUS C YIETOM
MOJIyYEHHBIX Pe3yJIbTaTOB;

pelaTh KadeCTBEHHbIC 3aJaud, TPeOyIollre MPUMEHEHUs 3HAaHUM W3 pa3HbIX pa3fesioB Kypca
Gu3uKy, a TakkKe MHTErpalud 3HAHUM U3 JIPyrux MPEeIMETOB €CTECTBEHHO-HAY4YHOIO LUKIA:
BBICTPaMBaTh JIOTMYECKYIO LEMOYKY pACCYKACHUH C ONOpPOM Ha HW3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3HUYECKUE SIBICHUS;

UCTIOJBb30BAaTh TEOPETHUYECKUE 3HAHHUS Uil OOBSCHEHHS OCHOBHBIX TPUHIMIIOB pPaOOTHI
M3MEPUTENIBHBIX MTPHOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTMYECKHUX IPOLIECCOB;

MIPUBOIUTH PUMEPHI BKJIA/1a POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE TTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM U MPOU3BOJACTBEHHOMN EATEIILHOCTH YeJIOBEKa,
CBSI3aHHOW ¢  (U3MYECKUMH TIIpolieccaMM, C IO3MLUIl JKOJIOTHYecKoil  Oe3omacHOCTH,
IPEJCTAaBICHUN O pallMOHAJIBHOM IPHPOJONONIB30BAaHUM, a TaKXKe Pa3yMHOM MCIIOJIb30BaHUU
JOCTHKEHUH HAyKH U TEXHOJIOTUH JUTsl JaJIbHEHIIero pa3BUTHs YeJI0BEYECKOTr0 O0ILECTBa;
NPUMEHATh PA3UYHBIE CIIOCOOBI PabOTBI ¢ HWHPOpManue (U3NIECKOTO COICpKAHUSA C
UCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOIMH, IpPH 3TOM HCIOJIb30BaTh
COBpEMEHHBIE MH(POPMAITMOHHBIE TEXHOJIOTHUH JIJIS TIOMCKA, IEpepadOTKU U MPEIbSIBICHUS YIeOHOH
W Hay4HO-TIOMYJISIPHOM WHGpOpMANWU, CTPYKTYpUPOBaHHMS ¥ HWHTEpHpETalud HHPOpMAIUH,
MOJIyYEHHOM 13 Pa3IMYHbIX HCTOYHUKOB, KDUTUYECKH aHAIU3UPOBATh MOJIy4aeMyto HH(pOpMaIuo
U OIICHHMBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHMM, TaK M Ha OCHOBE aHalu3a
HCTOYHUKA UH(POpMAIUY;

MPOSIBJIATE OPTaHW3AIMOHHBIE W ITO3HABATEIBHBIE YMEHHS CaMOCTOSITEIBHOTO TPHOOPETEHHS
HOBBIX 3HAHHUH B MIPOIIECCE BBHITIOJHEHHUS TIPOCKTHBIX M yUeOHO-UCCIIE0BATEILCKUX PadoT;
paboTaTh B rpyIIie ¢ HCIIOJTHEHUEM Pa3IMYHBIX COIMATBHBIX POJIeH, IUIAHUPOBATh PadOTy TPYTIIIHI,
paIMOHATIFHO pacTpeNeNsaTh NeATeIFHOCTh B HECTAHAAPTHBIX CUTYaIMsX, aJcKBaTHO OIICHWBAThH
BKJIa/1 KaX/I0T0 U3 YYACTHUKOB TPYIIIBI B PEIIEHUE paccMaTpUBaeMoi poOIeMbl;

IPOSIBIATE MOTHMBALMIO K Oyaymied MnpopecCHOHAIbHON NESATEIbHOCTH MO CHEIHAIbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQHIIS.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HaummeHnoBanme
(uudgposbie)
n/ | pa3sgesioB U TeM Bcer  Konrtponbn = IIpakTuveck
o0pa3oBaTe/ibHbIE
n MpPOrpaMmMsbl 0 ble padoThbI ue padoTbl
pecypcsbl

Pasea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI

1.1

HaveHLi MeTo but6mmoreka [JOK
Y a 6 https://m.edsoo.ru/f16b6
MTO3HAHUS TIPUPOJIBI 27

Uroro no pazneny 6

Pazgen 2. MEXAHUKA




bubnuoreka [JOK

2.1 Kunematuka 10 1 https://m.edsoo.ru/f16b6
8d7
but6mmoreka [JOK
2.2 Jlunamuka 10 https://m.edsoo.ru/f16b6
8d7
bu6nmmoreka [JOK
2.3 Craruka TBEpAOTO Tea 5 1 https://m.edsoo.ru/f16b6
8d7
3aKOHBI COXpaHCHUS B bubnuorexa LIOK
2.4 10 1 https://m.edsoo.ru/f16b6
MEXaHHKE 8d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
OcHOBBI bubmuorexa [JOK
3.1 MOJICKYJISIPHOKHHETHYEC 15 1 https://m.edsoo.ru/f16b6
KOU Teopuu 8d7
Tepmoannamuka. TemnoB bubmorexa [IOK
3.2 20 1 https://m.edsoo.ru/f16b6
bI€ MaITUHBI 8d7
ArperaTHble COCTOSTHUS bubnnorexa [JOK
3.3 BewecTsa. Ma3oBrle 14 1 https://m.edsoo.ru/f16b6
nepexo/ibl 8d7
Hroro no pazneny 49
Paznen 4. JIEKTPOJIUHAMUKA
bu6mmorexa [IOK
4.1 DJIEKTpUIECKOe MoJie 24 1 https://m.edsoo.ru/f16b6
8d7
s O——— bubmoreka [{OK
4.2 . 24 1 https://m.edsoo.ru/f16b6
IEKTPUICCKUI TOK
8d7
Toku B pa3mTUYHBIX bubmorexa LIOK
4.3 cpeniax 6 https://m.edsoo.ru/f16b6
8d7
Hroro no pazaeny 54
Pa3znen 5. PUBMYECKUNA NIPAKTUKYM
but6mmoreka [JOK
5.1 Ou3nyecKkuil NpakTUKyM 16 16 https://m.edsoo.ru/f16b6
8d7
Hroro no pazneny 16




bubnuoreka [JOK

PesepBHOe Bpemst 10 https://m.edsoo.ru/f16b6
8d7
OBIIEE KOJIMYECTBO 170 g 16
YACOB I10 ITPOT'PAMME
11 KJIIACC
No HanMeHoBamHIe Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
(undposbie)
n/ pa3jiejioB U TeM Bcer Kontpoabnusl | IIpakTnyecku
o0pa3oBaTe/bHbIE
n NporpamMmsl 0 e padoTsl e padoThI
pecypcsl
Paznea 1. JIEKTPOJAUNHAMUKA
bubnnoreka [IOK
1.1 MarsuTHOE 1moJje 14 https://m.edsoo.ru/39859ef
1
DneKTpOMarHuTHa bubnuorexa LIOK
1.2 P 13 1 https://m.eds00.ru/39859ef

I UHAYKLHS

1

Hroro o pazgeny 27

Paznea 2. KOJIEBAHUSA U BOJIHBI

MexamecK bubmuoreka [{OK
2.1 © cerne 10 https://m.eds00.ru/39859¢f
KoJIeOaHus 0
DJIEKTPOMATrHUTHBI bubmorexa HOK
2.2 P 15 https://m.eds00.1u/39859%ef
e Koaebanus |
MexaHH4ecKue U bubmnoreka [IOK
23 AJIEKTPOMArHUTHBI 10 1 https://m.eds00.ru/39859ef
€ BOJIHBI 1
bu6nmoreka [IOK
2.4 Ormruka 25 1 https://m.eds00.ru/39859¢f
1
Uroro no pazneny 60

Pasea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcuoBer CTO 5 1

bub6nuoreka [JOK
https://m.eds00.1u/39859%ef
1

Hroro no pazaeny 5

Pa3znea 4. KBAHTOBAS ®PU3UKA




Kobyek o bu6nuoreka [JOK
I1 JIAPHO-
4.1 pry 3/ P 15 https://m.edsoo.ru/39859¢f
BOJIHOBOU IIyaHI/ISM 1
bu6nmmoreka [IOK
4.2 dusuka aroma 5 https://m.eds00.1u/39859%ef
1
:IDHZH;I(a ATOMHOTO buomuoreka [JOK
43 P 5 https://m.eds00.ru/39859¢f
3JIEMEHTAPHBIX )
YaCTHUIL B
Hroro no pazneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

DJIeMEHTBI bub6mmorexa [JOK
5.1 aCTPOHOMUU H 12 https://m.eds00.ru/39859ef
acTpou3uKH 1
Hroro no pazgeny 12

Pasznen 6. PU3HUYECKHUIN MPAKTUKYM

A bu6nmmoreka [JOK
6.1 16 16 https://m.edso0o.ru/39859ef
MPAKTHKYM )
Hroro no pazneny 16
Paznen 7. OGOBIIAIOUIEE IIOBTOPEHHUE
CucreMaru3anus u
000011EeHHE
MPEAMETHOTO
COACPIRAMI bubmuoreka [JOK
7.1 OrbITd 15 https://m.edsoo.ru/39859ef
NEeATEITBbHOCTH, |
MIPUOOPETEHHOTO -
MIPU U3YYCHUH
Kypca ¢pusuxu 10 —
11 knaccoB
Hroro no pazneny 15
bu6mmoreka [IOK
Pe3epBHOe Bpems 10 https://m.edsoo.ru/39859ef
1
OBIIEE KOJIMYECTBO
YACOB I1O 170 4 16
I[TPOI'PAMME

INOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC




KoauuecTBo yacos DJIEeKTPOHHbBIE
Ne Hdara
n/ = Tema ypoka Bce Konrposs Tpaxriiec U3Y4YeH unpposrIe
HbIE KHe o0pa3oBaTe/bHbIE
! ro padoThI padoThbI o pecypcbl
®dusuka — but6mmoreka [JOK
1 dbyHIaMeHTaIbHAS 1 https://m.edsoo.ru/1b
HayKa O IpUpoje eef346
Haymbii meton bubmmoreka [JOK
2 E(C)ELI:HHH 1 METORT 1 https://m.edsoo.ru/3a
JOBAIIA 7fde29
(bU3HYECKUX SIBICHUI
OKCHEpUMEHT U
TEOpHs B TIpoIiecce bu6imoreka [JOK
3 21(;361?1?(-)1;:1{212 HEOHH' 1 https://m.edsoo.ru/34
c49931
9KCIIEPUMEHT B
buzuke
bu6mmorexa [IOK
CrniocoOsbl n3mMepeHus
4 1 https://m.edsoo.ru/ca2
buznyecKux BeTUUYUH def03
AOcomoTHas 1
OTHOCHUTEJIbHAS bu6mmoreka [{OK
5 HOTPELIHOCTH 1 https://m.edsoo.ru/7fl
U3MEPEHUN 8fda3
busznyecKuX BETUUYUH
MoaenupoBaHue B
¢dusuke. Posb u
MeCTO (PU3HKH B
dbopMupoBaHuU bubnmnorexa [JOK
6 COBPEMEHHOM 1 https://m.edsoo.ru/eab
HAY4YHOI KapTHHBI bded1
MUpA, B
MIPaKTUYECKON
NeATeILHOCTH JTI0JIeH
Mexanuueckoe
nemxkenne. Cucrema
orereta. bubaunorexa [IOK
7 OrHocHTeALHOCTS 1 https://m.edsoo.ru/e9a
MEXaHUYIECKOTO

newxeHus. [Ipsmas n
oOpaTHas 3a1auun
MEXaHUKHU

52102




Pannyc-Bekrop
MaTepHaJIbHOU
TOUYKH, €r0 IPOEKIIUU
Ha OCH KOOpAMUHAT.
Tpaektopus.
[Tepememnienue.
Cxopocts. Ux
IIPOEKLIMU Ha OCU
KOOpAMHAT

bub6nmoreka [JOK
https://m.edsoo.ru/30
al08a5

PaBHOMepHOE
MPSMOJIMHEMHOE
JIBUYKEHUE.
I'padpuueckoe
onucaHue
PaBHOMEPHOTO
IIPSIMOJIMHEVHOT O
JIBIKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/89
ba7190

10

Cnoxenue
MEpEMEILICHUH U
ckopocrei. Pemenue
3a1a4

bu6mmorexa [IOK
https://m.edsoo.ru/76
1d18aa

11

12

13

HepaBHomepHOE
JIB)KEHUE.
MrHoBeHHas
CKOpOCTb.
Yckopenue.
IIpssmonuneiHoe
JBUOKEHUE C
MOCTOSIHHBIM
YCKOpPEHUEM

['papuueckoe
OIMcaHue
IIPSIMOJIMHEWHOTO
JBUKEHMUS C
IIOCTOSIHHBIM
YCKOPEHUEM

CB00OOIHOE IaJICHHE.
Yckopenue
CBOOOIHOTO TaJICHHS.
3aBHCUMOCTh
KOOPJIMHAT,
CKOPOCTH, YCKOPECHHS
OT BPEMEHH B UX
rpaduku

bu6mmorexa [IOK
https://m.edsoo.ru/a9
9549a7

bubnuoreka [JOK
https://m.edsoo.ru/b7
S60bbf

bubnunoreka [JOK
https://m.edsoo.ru/f73
8109¢




JIBIM>KEHUE Tea,

bubnuoreka [JOK

14 OpOILIEHHOTO O] https://m.edsoo.ru/71
YIJIOM K TOPU30HTY cbb4fs
KpuBonunerinoe
JIBIDKCHUC.

JIBu>KeHue 1Mo
OXPYHOUTH. . bubnuorexa [IOK

15 Y108 H IHHEHHAS https://m.edsoo.ru/33
ckopocTb. [lepuon u 196fbe
4acToTa. -
[lenTpOCTpEMUTENBH
0¢ U TIOJTHOE
yCKOpEHUe
KoHTponbHas pabora bubmuoreka [JOK

16 110 TeMeE https://m.edsoo.ru/12
"KunemaTtuka" 42132¢
ITepBrIif 3aK0H
HrroToHa.

NuepunansHbie
CHCTEMBI OTCUETA. bu6nuoreka [JOK

17 [TpuHIMT https://m.edsoo.ru/5a
OTHOCHTEIBLHOCTH 9e4a64
Tanumnes.

HeunnepunanbsHeie

CHUCTEMBI OTCUETA

Cuna.

PaBHopeiicTByIOMIIAs buomiorexa HOK

18 . https://m.edsoo.ru/14
cuna. Bropoi 3akoH 143837
HsroTona. Macca -
BiauMonetictBue bubnuoreka [JOK

19 tes1. Tperuit 3akoH https://m.edsoo.ru/57
Herotona dba505
[TpuHIMT
CYNEPIIO3ULINH CUIL bub6muorexa [IOK

20 Pemenue 3amay Ha https://m.edsoo.ru/bdf
MPUMEHEHHE 3aKOHOB 997fb
Hrrotona
3aKOH BCEMUPHOTO
TSITOTCHUS. bubnuoreka [JOK

21 OKBHUBAJICHTHOCTh https://m.edsoo.ru/9a
IPaBUTALlMOHHON U ba2b0a
WHEPTHOU MaccChl
Cuna TSHKeCTH U bubnuoreka [JOK

22 yCKOpEeHHue https://m.edsoo.ru/22

CcBOOOJHOTO ITaACHUS

757126




JIBKeHHe HeOSCHBIX

TN U UX
HCKYCCTBEHHbBIX bubmmoreka [IOK
23 cryTHUKOB. [lepBas https://m.edsoo.ru/11
KOCMUYECcKast abfa0a
CKOpPOCTb. 3aKOHBI
Kemnepa
Cuna ynpyrocry. bubnuorexa [JOK
24 3axon I'yka. Bec tera https://m.edsoo.ru/Oae
2cd84
Cuna tpeHus.
IIpupona u BuaBI CHI bu6mmorexa [IOK
TpeHus. [IBmkeHue B https://m.edsoo.ru/1fa
25 JKHJIKOCTH U ras3e C 86499
Y4ETOM CHUJITBI https://m.edsoo.ru/2¢c
CONPOTHUBJICHUS b29676
Cpensl
aBJICHUE.
lji[m[pocmmqecxoe Bubmiorexa LIOK
26 https://m.edsoo.ru/a2
nasienue. Cuia
8aa7ad
Apxumena
AOCOJIIOTHO TBEPIOE
TEJO. bubmuorexka [JOK
IlocTynarensHoe 1 bu6muoreka [IOK
27
BpalaTeIbHOe https://m.edsoo.ru/2b
JBUKEHUE TBEPIIOTO 95d57¢
Tena
Monmen citet bubmuoreka [JOK
28 E;:;C;T;;BII_E;:: https://m.edsoo.ru/65
' 3d3459
CHJIBI
CrnoxeHue CHil,
MIPHJIOKEHHBIX K
TBEPAOMY TEILy. bub6muorexa [IOK
29 Lentp tsxecTu Temna. https://m.edsoo.ru/9aa
VYcnoBus paBHOBECHUS 79a7d
TBEPAOrO Tesa. Buabl
paBHOBECHS
bubnuoreka [JOK
30 Pemenue 3amau https://m.edsoo.ru/dc
1caacQ
KoHTponbHas pabora
" bubmotreka [JOK
31 10 TeMe " JlnHaMuia. https://m.edsoo.ru/9f5

Craruka TBEpAOIro
Tena"

a574c




Nmmnynse
MaTepHaJIbHOU
TOYKH, CUCTEMBI
MaTEepUaIbHBIX
Touek. LlenTp Macc

but6mmoreka [JOK

32 CHCTOMEL https://m.edsoo.ru/4b
b8294b
MaTepUaTbHBIX
Touek. Teopema o
JBUKCHHUH [IEHTPA
Macc
Nmmnynbe cuiibl 1
W3MEHEHHUE UMITYJIbCa
Tena. 3aKoH bub6mmoreka [{OK
33 COXpaHCHHUS https://m.edsoo.ru/13f
HMITYJIbCA. 0a221
PeakTuBHOE
JIBIDKCHUC
MoMeHT uMItyabca
MaTepHalbHOU
TOYKH. bu6mmoreka [{OK
34 [IpencraBnenue o https://m.edsoo.ru/d6
COXpaHEHUU MOMEHTa 532eb9
UMITyJIbCa B
HEHTPAIBHBIX TOJIAX
bu6mmorexa [IOK
35 Pemenue 3amau https://m.edsoo.ru/f77
06d63
PabGora cunbel Ha
MaJjoM M Ha
KORICHHOM bu6mmoreka [IOK
36 ;;I;Z)h;znelce;l::. https://m.edsoo.ru/91
3974c7
MpEeICTaBICHUE
paboThI CUITBIL.
MOoOIITHOCTh CUITBI
Kunetnueckast
sHeprus. Teopema 00 BuGmorexa LOK
37 E;ﬁgf;j:fmﬁ https://m.edsoo.ru/9a
Se2e74
SHEPrUHN
MaTepUAIbHON TOYKHU
IloTennuanbpHBIC U Butmiorexa LIOK
38 HEHOTCHIHAILHBIC https://m.edsoo.ru/55
CHJIBL.

IlorenuuansHas

4bafcc




sHeprusa. Bropas
KOCMHYECKast
CKOPOCTh

TpeTba kocMuUecKas
cKopocTb. CBsI3b

paboTsl
HEMOTCHITUATBHBIX
CHJI C UBMEHEHHUEM bubmuoreka [JOK
39 MEXaHHYECKOMH https://m.edsoo.ru/f57
SHEPTHH CHUCTEMBI b4e01
Tel. 3aKOH
COXpaHEeHUs
MEXaHUYECKOU
SHEPTUH
Yupyrue u
Heynpyrue bu6nuoreka [JOK
40 g;:;BK;ef;:Hﬂ' https://m.edsoo.ru/f30
f43b6
bepnymnu nns
HJi€aTbHOM KUIKOCTH
Ko s
41 coxpateHI B https://m.edsoo.ru/47
" 4eTc4a
MEXaHUKe
PazButue
MPEJICTaBICHUI O
TPHPOLE TenTors BuGmorera 110K
42 https://m.edsoo.ru/b0
nojoxenust MKT.
a4445f
Hudodysus.
bpoyHoBCKOE
JIBIKEHUE
Ctpoenue
razo00pa3HbIX,
JKUJKHUX U TBEPABIX bubanorexa JOK
43 Ten. XapakTep https://m.edsoo.ru/c4
IBUKEHUS U 4d02e2
B3aUMOJICHCTBUS
YaCTHI] BEIICCTBA
Macca u pazmepsl
EZiiiiﬁ;;;OMOB)' bubnaunorexa IIOK
44 BeleCTEA. https://m.edsoo.ru/c5
b72ab7
ITocTosinHas

ABoraapo




Temneparypa.

Termonoe bubmuoreka [JOK
45 pasHosecue. Ilkana https://m.edsoo.ru/00
70d493
Lenbcus
bu6nuorexa [JOK
46 Pemrenue 3amau https://m.edsoo.ru/15
31abas
WneanbHbIi Ta3. bubnmorexa LIOK
47 a30BEIC 3AKOHLL https://m.edsoo.ru/1d
eb2367
;I/II:;H;H;;_ bu6nmoreka [JOK
48 Knanefipoa. https://m.edsoo.ru/8d
12¢328
Pemenue 3agau
AOcomoTHas bubmmoreka [JOK
49 TeMIiepaTypa. 3aKoH https://m.edsoo.ru/14
JlanpToHa e02d1f
H3onporeccel B
HJIeaIbHOM Trase C bu6mmorexa [IOK
50 MTOCTOSIHHBIM https://m.edsoo.ru/68
KOJINYECTBOM 878d51
BEII[ECTBA
['papuueckoe
MIPE/ICTABIICHNE bubmuorexa [JOK
51 U30IIPOLIECCOB: https://m.edsoo.ru/13
n30TepMa, U30X0pa, 44327b
n3zobapa
OCHOBHOE ypaBHEHHE bubnuorexa LIOK
52 MKT https://m.edsoo.ru/c8
094721
bu6mmorexa [IOK
53 Pemenue 3amaua https://m.edsoo.ru/10
265a05
CBs13b a0COMIOTHOM
TEMIEPATYPhI
TEPMOJIMHAMUYECKOM
54 ;E;Te?:;lezzoc; caen https://m.edsoo.ru/c3
. 8af875
JHEprucH
MOCTYNaTEeNLHOTO
TEIIJIOBOTO JIBMXKCHHS
€€ yacTuIl
but6mmoreka [JOK
55 Oobuwerye i https://m.edsoo.ru/09

CHUCTEMAaTU3aluAa

d12£d8




3HAHUH 110 TEME
"OcuHoBsl MKT"

56

KoHTponbHas paborta
1o TeMe "OCHOBEI
MKT"

bu6nmoreka [JOK
https://m.edsoo.ru/13
adads9

57

58

TepMoauHamuyeckas
cucTeMa. 3aJaHue
BHEIIHUX YCJIOBHI
s TJI cuctemsl.
Bremrane n
BHYTPEHHHE
napameTphbl.
[Tapamerpsr T[]
CHCTEMBI KaK
CpeHuE 3HAYEHUS
BEJIUYMH,
OIMMCHIBAIOIIMX €€ Ha
MHUKPOCKOITHYECKOM
YpOBHE

Hynesoe Hauvano
TEPMOJUHAMUKHU.
CamMonpoun3BonbHast
penakcanus T/]
CUCTEMBI K
TEIJIOBOMY
PaBHOBECHIO

bu6nuorexa [JOK
https://m.edsoo.ru/518
d38a3

bubmmoreka [JOK
https://m.edsoo.ru/8ec
51210

59

Mojeinp uieanbHOro
rasa B
TEPMOJMHAMUKE.
VYcenosus
IIPUMEHUMOCTH 3TOU
MOJIENH

bu6mmorexa [IOK
https://m.edsoo.ru/29
355001

60

YpaBHeHue
Menneneena-
Kianelipona u
BBIPOKECHHE IS
BHYTPEHHEH SHEpruu

bu6mmorexa [IOK
https://m.edsoo.ru/ba
1178d0

61

Bripaxkenue miis
BHYTPEHHEHN YHEPTUHN
OJHOATOMHOTI'O
HICaJIbHOIO Ta3a.
KBasucrarnueckue u
HECTAaTHYCCKHUE
MIPOLECCHI

bu6mmorexa [IOK
https://m.edsoo.ru/ac5

cacl5




OnemeHTapHas

pabota B

TEPMOJMHAMHUKE. bubmmoreka [JOK
62 Brruucnenue paboTsl https://m.edsoo.ru/74

1o rpaduKy 1d5738

npoiiecca Ha pV-

quarpamme

Termnonepenaya kak

CII0CO0 M3MECHEHUS bu6nmoreka [JOK
63 BHYTPEHHEH SHEPTUU https://m.edsoo.ru/3d

T]I cucremsl 6e3 734561

COBEPIICHHS pabOTHI

Konsekrus, bubmmorexa [{OK
64 TEIJIONPOBOHOCTb, https://m.edsoo.ru/15

U3Iy4YeHHe 7b54cd

KonnuectBo

TETUIOTHI.

TernmoéMKkocTs Tena.

VYnenpHas u bu6nuoreka [JOK
65 MOJISIpHAS https://m.edsoo.ru/7b

TETIOEMKOCTH a67355

BellecTBa. Y AenpHas

TEIUIOTa CTOPAHUS

TOTLTNBA

Pacuér xonnuecTBa bubnuoreka [JOK
66 TEIUIOTHI MIPH https://m.edsoo.ru/1d

TerIonepeaaye b5ad4e

[Tonstue 06

aanabaTHOM bu6nuoreka [JOK
67 npouecce. [lepBbrit https://m.edsoo.ru/d8

3aKOH 098824

TEPMOJMHAMHUKHU

KosnnuecTBo TEmIOTHI

U paboTa Kak Mepbl bub6muorexa [IOK
68 U3MEHEHUS https://m.edsoo.ru/b0

BHYTPECHHEHN SHEPrUU 47alcd

Tl cuctemsl

Bropoii 3akoH

TEPMOJMHAMHUKH IS

PABHOBCCHRIX 1 bubnmnoreka [JOK
69 HEPABHOBCCHBIX https://m.edsoo.ru/c6f

MPOIIECCOB. 4464

HeobpatumocThb

MIPHUPOJTHBIX

MIPOIECCOB




[IpuHIMIIBI ENCTBHS

bubnuoreka [JOK

70 TEIUIOBBIX MAIIIKH. https://m.edsoo.ru/2e
KITA 945513
MakcumanbHOe but6mmoreka [JOK

71 3Hauenue KIT/I. https://m.edsoo.ru/fe3
Hukn KapHo 857b9

bubnmoreka [JOK
72 Pemenue 3amau https://m.edsoo.ru/b3
efal8b
OKOJIOTUYCCKHE
aCITeKThI
HCIIOJIb30BAHMS BuGmorexa [OK

73 TETIOBRIX . https://m.edsoo.ru/98

JIBUTaTEIICH.
67aaa’7

TennoBoe

3arpsi3HEHUE

OKpYKaroIleH cpeibl
bu6nuoreka [JOK

74 Pemenue 3amau https://m.edsoo.ru/c8c

70432

O06006111EHIE U

CHUCTEMAaTU3aIN bu6nuoreka [JOK

75 3HAaHUH 10 TEME https://m.edsoo.ru/28
"TepmoiMHAMHUKA. d62b3f
TemnoBrie MaIuHE"

KoHTponbHas paborta BuGmorexa [OK

76 o TEME https://m.edsoo.ru/1b
"TepmoIMHaMHUKA.

6e26¢5
TemnoBrie MalIuHEL"
[TapoobpazoBanue u
IIjIOcHnI;;IzE/IHeH; bubmmoreka IIOK

77 https://m.edso0.ru/6f8

KUIICHUE. Y IeIbHas
e6777
TEII0Ta
napooOpa3oBaHUs
Haceimennsie u
HEHACBIILICHHBIE
napbl. KauecTBenHas
Zﬁﬁﬁt Bu6oreka [JOK
78 https://m.edsoo.ru/f5¢

JIaBJICHUS
HACHIIIEHHOTO Iapa
OT TEMIIEpaTyphl, UX
HC3aBUCUMOCTB OT
00BéMa

17d02




HACBIIIEHHOIO Tapa.
3aBUCUMOCTh
TEeMITepaTyphl
KHUIIEHUS OT JaBJICHUS
B JKHIKOCTHU

BnaxnocTs Bo3myXa.
AOGcomoTHas 1

Bbubnuoreka [JOK

79 O THOCHTCILHAS https://m.edsoo.ru/30
ebbb79
BJIAYKHOCTh
Bbubnuoreka [JOK
80 Pemrenue 3amau https://m.edsoo.ru/18
€951f3
TBEpmoe Temo.
Kpucrannuueckue u bubnmnoreka [JOK
81 amMopQHbIe Tena. https://m.edsoo.ru/20
AHunzorponus a88a03
CBOMCTB KpUCTAJUIOB
[InaBneHue u
KpUCTaJNIU3aLIHS. bu6nuoreka [JOK
82 VaenpHas TEIIOTa https://m.edsoo.ru/6ee
IUIaBJIEHUSL. 91e9f
CyOnumarust
Hedopmariuun
TBEPIOrO TEJIA.
Pactsxenne n bu6mmorexa [{OK
83 cxarue. CaBur. https://m.edsoo.ru/da
Monyns FOnra. laabl0
[Ipenen ynpyrux
nedhopmartuit
TennoBoe
pacumpeHue
JKUIKOCTEN U but6mmoreka [JOK
84 TBEPABIX TEN. https://m.edsoo.ru/7b
AHrapMoHU3M aSedf?
TEIJIOBBIX KOJICOaHMIA
YaCTHI] BEIICCTBA
[IpeoOpazoBanue bubmuorexa [JOK
85 SHEepruu B (pa3oBbIX https://m.eds00.ru/97
nepexoaax a0672f
VpasHenue but6mmoreka [JOK
86 TeITOBOro Ganarca https://m.edsoo.ru/ab
1521fb
bub6nuoreka [JOK
87 Pemenue 3amau https://m.edsoo.ru/8a

b7f40d




IToBepxHocTHOE
HaTsDKEHUE.
Kanmmsspueie
ABJieHus. JlaBnenue

bubnuoreka [JOK

88 B https://m.edsoo.ru/b4
MOJT UICKPHUBJICHHON 21197
MMOBEPXHOCTHIO -

)KuskocTu. @opmyna

Jlannaca

O00011eHuE U

CHCTel\faTmaum bubmuoreka [JOK

89 3iaHHH HoTeme https://m.edsoo.ru/0b

rperaTHbIC 575750

COCTOSTHUSI BEIIECTBA. =

®dazoBbie Iepexoab"”

KoHTponbHas paborta

10 TeME bubmmoreka [JOK

90 "ArperaTHble https://m.edsoo.ru/7d
COCTOSTHHSI BEIeCTBA. c2a739
®dazoBbie IEpexoab"

DIeKTpU3aIus Ten u

€€ MPOSIBIICHUS.

DNEeKTpUYECKUI

3apsin. JIBa Buma bubnuorexa [JOK

91 AIEKTPUIECKUX https://m.edsoo.ru/laf
3apsJIOB. 445f
[TIpoBOHUKM,

TUDIIEKTPUKU U

MOJTYTIPOBOTHUKHU

DneMeHTapHBbIN

STICKTPHHACCIiH bubmuoreka [JOK

92 3apsi. 3aioH https://m.edsoo.ru/f49
COXpaHEHHUSA afd24
AIIEKTPUIECKOTO
3apsaa
B3anmonelictBue Butmorexa LIOK

93 3apanop. Toterble https://m.edsoo.ru/44
3apsiibl. 3aKOH s5b7746
Kynona

but6mmoreka [JOK
https://m.edsoo.ru/6b

94 Pemenne 3amau 87ecSa

https://m.edsoo.ru/08f
c19bc




DNEKTPUUECKOE MOJIE.
Ero neiictue Ha

Bbubnuoreka [JOK

95 K TDHICCKIE https://m.edsoo.ru/05
P c6bfal
3apsbl
HanpsixéaHocTs
AIIEKTPUIECKOTO
. I[TpoOH®Iii
z;m Hp OOHbIH bubnuoreka [JOK
1. JInaun
96 Hai ISLI}I(éHHOCTI/I https://m.edsoo.ru/3d
P ac6957
AIEKTPUICCKOTO
nossi. OqHOpOoIHOE
INEKTPUYECKOE TT0JIe
TloTeHIMAILHOCTD
3IEKTPOCTATUYCCKOT bubmuoreka [LJOK
97 o noud. Pa3zHocTh https://m.edsoo0.ru/80
MOTEHIIUAJIIOB U 021447
HaNpsOKEHUE
IloreHuumannrHasg
e
98 P https://m.edsoo.ru/afs
noJie. Ilorennman
fa389
3JIEKTPOCTATUYCCKOT -
0 T10JIA
CBs3b
Eanif{)ﬁsi;mﬂﬂ o bubnuoreka [JOK
99 p https://m.edsoo.ru/df7
[MOTEHIMAIOB [IJIS
a6838
AIEKTPOCTATUICCKOT EE—
0 T10JIA
[TpuHIMT
S bubnuoreka [JOK
100 ynep H https://m.edsoo.ru/Ocf
AIIEKTPUIECKHIX
o edabe
roJieit
bubnuoreka [JOK
101  Pemenue 3amau https://m.edsoo.ru/5a
582263
IT
Saone ;0;1;111201"0 but6mmoreka [JOK
sa. [lon
102 aI; HI;MG o https://m.edsoo.ru/b2
P pHO 97b5¢3
3apsHKEHHON cepbl
ITone paBHOMEPHO
3apsHKEHHOTO TI0 bubmuoreka [JOK
103 = o0bémy mapa. [Tone https://m.edsoo.ru/f7a

PaBHOMEPHO
3apsKEHHOU

665¢ee




OECKOHEUYHOU

IJIOCKOCTH
[IpoBogHuKH B
3;lKT§ECTaTquCK0M bubnrorexa LHOK
104 Hoste. VeloRie https://m.edsoo.ru/32
405eab
paBHOBECHS 3apsIOB
JAOICKTPHICH 1 but6mmoreka [JOK
105 HOTYHPOBOAHIKH B https://m.edsoo.ru/06
AJIEKTPOCTATHYECKOM Ocbabs
rmoJse
Konnencarop.
DIEKTPOEMKOCTh Bumorexa LIOK
106 ;?iiiigg;ofim https://m.edsoo.ru/84
5b4f73
IJIOCKOTO
KOHJICHCATOpa
[TapannensHoe bubmoreka [JOK
107 | coenuHeHUE https://m.edsoo.ru/d1
KOHJICHCATOPOB le8ce?
ITocaenoBarenbHoOE bubnuoreka [JOK
108 | coenuHeHUE https://m.edsoo.ru/le
KOHJIEHCAaTOPOB 992920
DHeprus bubmuorexa [JOK
109 = 3apsKeHHOTO https://m.edsoo.ru/73
KOHJIEHCaTOopa a34f18
bubmmoreka [IOK
https://m.edsoo.ru/5fb
110  Pemenue 3amau 2acb5
https://m.edsoo.ru/27
434040
Jlpwxenne Bu6miorexa [TOK
111 SAPAKCHHON HACTHIE https://m.edsoo.ru/83
B OJTHOPOJTHOM A1d6ac
AIEKTPUICCKOM IT0JIe -
112 | Pemrenune 3agau
O06o0meHue u
CHUCTEMAaTHU3ALHS bubmuoreka [JOK
113 | 3HaHWIi 110 TEME https://m.edsoo.ru/57
"DneKTpruecKoe 52603f
noje"
KonrtponsHas pabora
bubnuoreka [JOK
114 =~ UOTEME https://m.edsoo.ru/cef
"DnexTpuueckoe

moJe"

€90e9




Cuia Toka.
IlocTOsIHHEII TOK.

YV eoBis bubmuoreka [JOK
115 https://m.edsoo.ru/23
CYIIECTBOBAHMS 1311b5
MTOCTOSIHHOTO -
ANIEKTPUIECKOTO TOKA
HcToyHuKHU TOKA. Brubmmorexa LIOK
116 Hanpsxere 1 SIIC https://m.edsoo.ru/08
39all5
3axon Oma bu6nuoreka [JOK
117 éiif:a HetH. https://m.edsoo.ru/f14
pudeckoe 051e
COTMPOTHBIICHUE
3aBUCHMOCTD
COINPOTHBIICHUS
OJIHOPOJTHOTO bubmuoreka [JOK
118 | mpoBoaHMKA OT €TO0 https://m.edsoo0.ru/95f
JUIMHEL U TIJI0IIA 1 cdf51
MOTIEPEUYHOTO
ceueHUs
Y ReneHOE bu6mmoreka [{OK
119 CONPOTHBICHHC https://m.edsoo.ru/43
BerecTBa. Pemenue 7£2300
3a1a4 -
ITocnemoBarenpHOE,
napajuieabHoe, bubmuorexa [JOK
120 = cmemaHHOE https://m.edsoo.ru/23
COeqUHEHNE 6f7¢07
IIPOBOIHUKOB
Pacuér
Pa3BETBIEHHBIX bubnnorexa [IOK
121 = symeKkTpuYecKux https://m.edsoo.ru/17
neneil. [Ipasuna 94cf37
Kupxroga
but6mmoreka [JOK
122 Pemenue 3amau https://m.edsoo.ru/38
81b469
Padora bubmuoreka [JOK
123 igizngzZ;K);;)oym https://m.edsoo.ru/a3
) 605¢5¢
—Jlenna
bub6nuoreka [JOK
124 | Pemenue 3a1a4 https://m.edsoo.ru/67

61bf0f




MomHocTh
AIEKTPUUECKOTO
ToKa. TemnoBas

Bbubnuorexa [JOK

125 https://m.eds00.ru/99
MOIIIHOCTb, 750a6f
BEIZICIIIEMAsT Ha -
pe3ucrope
Bbubnuorexa [JOK
126 = PemicHue 3anau https://m.edsoo.ru/eb
72fc24
O/1C u BHYTpEHHEE bubmuoreka [JOK
127 | compoTuBIeHUE https://m.edsoo.ru/72
HMCTOYHHUKA TOKA d453af
3akon OMa mis bu6nuoreka [JOK
128 | monHO# (3aMKHYTOI) https://m.edsoo.ru/22
AIEKTPUUECKON LIEeTIH 1140fb
bu6nmoreka [JOK
129 | Pemenue 3amau https://m.edsoo.ru/35
80b679
bu6mmorexa [IOK
130 Momocts https://m.edsoo.ru/a0a
HUCTOYHHMKA TOKa e51d8
KopoTkoe bu6mmoreka [IOK
131 SAMEIKARIE https://m.edsoo.ru/54
615632
Konnencarop B nenu buomorexa HOK
132 OCTOAHHO TOKA https://m.edsoo.ru/35
368f3e
bubnuoreka [JOK
133 | Pemenue 3anau https://m.edsoo.ru/44
10cef0
Perrenue 3amau mo bubnuoreka [JOK
134 Teme "TlocTostHHBII https://m.edsoo.ru/a7
ANEKTPUYECKUH TOK" 340a29
Pemrenue 3amaq mo but6mmoreka [JOK
135 | Tteme "IlocTosSHHBIN https://m.edsoo.ru/74
IIEKTPUYECKHUM TOK" 4261b8
Pemenue 3amaq mo bubmmoreka [IOK
136 | Tteme "llocTosTHHBII https://m.edsoo.ru/eb
AJIEKTPUIECKUN TOK" 5d4687
O06o0meHue u
cHUCTeMaTH3aIus bubmuoreka [JOK
137 | 3HaHWiA O TEME https://m.edsoo.ru/bfd
"TTocTOSTHHBIN 72050

AIIEKTPUYECKUNA TOK"




KonrponsHas pabora

Bbubnuoreka [JOK
138 'r'Ilc‘)[;ceThi)e;{HHmﬁ https://m.edsoo.ru/18
o 85ddfl
AIIEKTPUIECKUH TOK
OnexTpuueckas
pOBOAMMOCTD Bub6mmoreka LIOK
139 gf;iqux BEILECTB. https://m.edsoo.ru/da
PUUYECKUI TOK 794295
B MeTaJUIax.
CBepXmpoBOIMMOCTh
DNEeKTPUYECKUIA TOK
B pacTBOpax u Bu6mmoreka LIOK
140  Pacriasax https://m.edsoo.ru/4b
JIIEKTPOJIUTOB. 423491
3akonbl Qapajest 11 -
AIIEKTPOIIH3a
DNEKTPUUECKUN TOK buomorera HOK
141 o rasax. [l1asma https://m.edso0.ru/92
d92f76
DNEeKTpUYECKUi TOK Bu6moreka [IOK
|4y B BAKYYyMe. https://m.edsoo.ru/2E
BakyymHble
+160
npuOopbI
DNEeKTpUUECKUN TOK buoorera HOK
143 S https://m.edsoo.ru/ab
61c660
[MoaynpoBoAHUKOBEI puomorera HOK
144 e mpHGOpEL https://m.edsoo.ru/83
622200
DusnuecKkuin
HPaKTHKYM I10 TEME
"N3mepeHue cuisl
TOKa ¥ HaNpsDKECHHS B
IETTH TOCTOSTHHOTO
TOKa TIPU MTOMOIIH
aHaJIOTOBBIX 1 BuGmioreka [IOK
145 A (POBBIX https://m.edsoo.1u/56
U3MEPHUTEIbHBIX

npubopoB" win
"3HaKOMCTBO C

1 poBoit
nabopatopueit o
buzuke. [Tpumepsl
U3MEpCHUS
(bU3UYECKUX BEIIMYNH

43ea56




IPU OMOIIN
KOMITbIOTEPHBIX
TaTYUKOB"

146

dusznueckuit
MPaKTUKYM I10 TEME
"N3yueHnue
HEPaBHOMEPHOIO
JIBIKCHUS C ICIBIO
onpeneacHus
MT'HOBEHHOM
ckopocTh"

Bbubnuoreka [JOK
https://m.edsoo.ru/f62
92f5f

147

Dduznyeckuit
MPAKTUKYM I10 TEME
"U3mepenue
YCKOPEHUS IIpU
NPSIMOTUHETHOM
PaBHOYCKOPEHHOM
JIBYKEHHUU I10
HAKJIOHHOM
IJIOCKOCTH" WMITH
"UccnenoBanue
3aBUCUMOCTH IIyTH OT
BpEMEHHU TIpHU
PaBHOYCKOPEHHOM
NBIDKEHUN"

bubmuoreka [JOK
https://m.edsoo.ru/69
60b6ef

148

dusnueckuit
MPAKTHKYM IO TeMe
"N3mepenue
YCKOpEHUs
¢BOOOIHOTO
nageHusa" uin
"U3yuenue
JIBMDKEHUS TEJIA,
OpOILIEHHOTO
TOPU30HTAIIBEHO"

bubnuoreka [JOK
https://m.edsoo.ru/d1
€a2402

149

Duznueckuit
MPAKTUKYM T10 TEME
"N3yuenne
JIBYDKEHUS TeJa 110
OKPY>KHOCTH C
MMOCTOSIHHOM 1O
MOJyJI}O CKOPOCTBIO"
mwm "HccaenoBanue
3aBUCHMOCTHU
nepuoJia ooparieHus
KOHUYECKOTO

but6mmoreka [JOK
https://m.edsoo.ru/bef
53514




MasiTHUKA OT €T0
napamerpos"”

150

dusznyeckuit
MPAKTUKYM T10 TEME
"N3mepenue
PaBHOJEHCTBYIOLIEH
CHUJIBI TIPU IBUKCHUU
Opycka 1o
HAKJIOHHOM
IUIOCKOCTH" MIIH
"[IpoBepka runoTe3bl
0 HE3aBHCHMOCTH
BPEMEHU JBUKEHUS
Opycka 1o
HaKJIOHHOM
INIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHE
OT ero Macchl"

but6mmoreka [JOK
https://m.edsoo.ru/0Ob
34dbg4

151

duznuecKkuin
IPAKTUKYM I10 TEME
"HccnenoBanue
3aBHCUMOCTH CUJI
yHIpyrocTy,
BO3HHKAIOIUX B
NpyKUHE U
pe3MHOBOM 00pasiie,
oT ux nedpopmanun"
win "M3yuenue
JIBYKEHUS CHCTEMBI
TeJ, CBA3aHHBIX
HUTHIO, NEPEKUHYTOM
yepe3 IErkuit 610K"

bubnuoreka [JOK
https://m.edsoo.ru/b5
Sb8lal

152

DOU3NYECKHI
MPAKTHKYM I10 TeMe
"Uzmepenue
KodphuIMeHTa
TPEHHUS 10 BEIINIMHE
YTIIOBOTO
KodphuIueHTa
3aBHUCHMOCTH
Frp(N)" nmm
"UccnenoBanue
JBIDKEHUS OpycKa 1o
HaKJIOHHOM
MJIOCKOCTH €
MIEPEMEHHBIM

bubnuoreka [JOK
https://m.edsoo.ru/b8
3b1607




K03 punmeHTOM
TpeHus" win
"N3yueHue
JIBYDKEHUS Tpy3a Ha
BaJly C TpeHUEM"

153

154

Du3nYECKUil
MPAKTUKYM I10 TEME
"HccnenoBanue
YCJIOBHM paBHOBECHS
TBEPJIOTO TeNa,
HMMEIOILETO OCh
BpallleHHs" WIN
"KoHcTpyupoBanue
KPOHILUTEWHOB U
pacyér cui
yapyroctu" win
"U3yuenue
YCTONYUBOCTH
TBEPJIOTO TENa,
MMEIOILETO IIOIIA b
onops!"

Du3nYECKUit
MPAKTHKYM IO TeMe
"U3mepenne
UMITyJIbCa TeJa 1Mo
TOpPMO3HOMY IIyTH"
uin "U3mepenne
CHJIBI TSATH, CKOPOCTH
MOJIeTN
AIEKTPOMOOHIIS 1
MOIIIHOCTH CHJIBI
TIru" uiu
"CpaBHeHue
M3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM
CUJIBI" WIIH
"UccnenoBanue
COXpaHEeHUs
UMITyJIbCa TIpU

yIpyrom
B3auMoAgercTBUN"
uin "U3mepenue
KHHETHYECKOM
SHEPTHH TeJa 10

TOPMO3HOMY ITyTH"

bubmuoreka [JOK
https://m.edsoo.ru/4a
041417

bu6nuoreka [JOK
https://m.edsoo.ru/85
61b28e




Du3nYeCKuil
MPAKTHKYM IO TeMe
"N3yueHue
U30TEePMUYECKOTO
nporecca
(peKOMEHTI0BaHO
UCIIOJIb30BaHUE
G poBoi

" bubnuorexa [IOK
naboparopun)" unu

1 1 https://m.edsoo.ru/e0f
e7e07

155

"N3yueHue
HU30XOpPHOTO
npotecca’ win
"U3yueHue
H1300apHOTO
nporiecca’ uim
"[IpoBepka
ypaBHEHUS
COCTOSIHUS "

dusznyeckuit
MPAKTUKYM I10 TEME
"U3mepenue
YAEIbHOU
TEIIOEMKOCTH" HIIH
"UccnenoBanue
mpoliecca OCThIBAaHUS

BelecTna' Ui
. bubnuoreka [JOK
HUccnenoBanue

156 1 1 https://m.edsoo.ru/212
annadaTHOro
faa61

npotecca’ wiu

"U3yuenue
B3aMMOCBSI3U
SHEPTUU
MEXMOJIEKYJIIPHOTO
B3aMMOJICHCTBHS U
TEeMIIepaTypbl
KHUIIEHUS )KUIKOCTEH"

PuznuecKkuit
IPAKTUKYM IO TeEMeE
"N3yuenue

3aKOHOMEPHOCTEH
p bubnuoreka [JOK

1 1 https://m.edsoo.ru/6b
1a23b5

157 UCIIapeHUs

SKUIKOCTER" nmin
"U3mepenne
YAEIbHOMN TEIIOTHI
IUIABJICHUS JIbNA" WU
"N3y4yeHue CBOMCTB




HACBIIIEHHBIX MapoB"
unu "U3mepenue
a0COJIFOTHOM
BJIQYKHOCTH BO3/IyXa
1 OLIEHKA MAaCChI
MapoB B
oMenieHun".
H3smepenue

k03 punmenra
MOBEPXHOCTHOTO
HATSHKCHUS

158

159

dusznueckuit
MIPAKTHKYM I10 TeMe
"HaoOmroneunue
TIPEeBPAIICHUS
SHEPTUH
3apSHKESHHOTO
KOHJIEHCATOpa B
SHEPTHIO U3TyYCHHUS
cBeToauoma’ Win
"N3yuenue
MPOTEKAHUs TOKA B
LETH, CoJepKaEH
KOH/IeHcaTop" Uiu
"Pacnipenenenue
pa3HOCTH
MTOTEHIINAJIOB
(HanpspKeHUs) pU
MIOCJICA0BATEILHOM
COCUHEHUH
KOH/IEHCAaTOpOB"

Dduznyeckuit
MPAKTHKYM IO TeMe
"UccnenoBanue
CMEIIaHHOTO
COEIMHEHMUS
pe3ucTopoB" umu
"N3mepenue
YAEIBHOTO
CONPOTHUBIICHUS
MIPOBOJIHUKOB" WJIH
"UccnenoBanue
3aBUCUMOCTH CHJIBI
TOKa OT HAPSKCHHS
JUUIS JTAMITBI
HaKaJIuBaHUs"

bubmuoreka [JOK
https://m.edsoo.ru/ec4

24377

but6mmoreka [JOK
https://m.edsoo.ru/2b
179d98




Du3nYeCKuil
MPaKTUKYM I10 TEME
"Habmronenue
3JIEKTpOan3a" Uin
"U3mepenue 3apsna

OHOBAJICHTHOT'O

?I(/)Ilzin:;ollaﬂne bu6mmorexa LIOK
160 SABVCHMOCTIL https://m.edsoo.ru/64

COMPOTHUBIICHUS b6e901

TEPMOPE3UCTOPA OT

TEeMIEpaTypbl" WIH

"CHSTHE BOJIbT-

aMIIepHOU

XapaKTEPUCTHKU

nuona"

Pe3epBHbIit ypoOK.

O06006111EHIE U bu6nuoreka [JOK
161 | cucremarTusanus https://m.edsoo.ru/ed

3HAHHUH 10 TEME 017d93

"KunemaTtuka"

PesepBHbIil ypok.

O06006111EHIE U bu6nuoreka [JOK
162 | cucremarusauus https://m.edsoo.ru/31

3HAaHUH 10 TEME 49956b

"Imaamuka"

PesepBHbIit ypoK.

Obobumenne 1 bubnuoreka [JOK
163 CHCTeI\faTmaum https://m.edsoo.ru/0f9

3HAHHUH 10 TEME 75730

"CraTuka TBEpAOTO -

Tena"

Pe3epBHbIit ypoOK.

Obobmeme 1 bu6nuoreka [JOK
164 ;EZ;;MﬁaEZE;iLiflfeﬂ https://m.edsoo.ru/6¢

"3aKOHBI COXpaHEHUS (e

B MeXaHHKke"

Pe3epBHbIit ypoK.

O6o0mmeHue u

CHUCTEMAaTU3aINs but6mmoreka [JOK
165 | 3HaHWii O TeMe https://m.edsoo.ru/de

"OCHOBBI 148976

MOJICKYJISPHOKUHETH

yeckoil Teopun"




Pe3epBHbIit ypoK.
00600
. CO eHlZHI/I:aPI Bbubnuorexa [JOK
ACTEMAaTU3aLUs
166 . H 1 https://m.edsoo.ru/Ob
3HAHUH 110 TEME
" cc77cl
TepMmoauHamuka.
TermnoBsie MaTUHEL"
Pe3epBHbIit ypoOK.
O06001menue u
CHUCTEMAaTU3aIUs bu6nmoreka [JOK
167 | 3HaHUN IO TEME 1 https://m.edsoo.ru/59
"ArperaTHblie casScIl
COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexoab"”
Pe3epBHbIii ypOK.
0000
cuc(leﬁz:;:annﬂ bubmorexa HOK
168 . . 1 https://m.edsoo.ru/f23
3HAHUH 110 TEME
" 81c0c
DNIeKTpUIeCcKoe —
moJie"
Pe3epBHbIii ypoOK.
0000
cuc(leﬁaef;:aﬂnﬂ bubmorexa HOK
169 . H 1 https://m.edsoo.ru/3ca
3HAHHH 110 TEME
" . ebdal
ITocTostHHEIN
ANEKTPUUECKUI TOK"
PesepBHbIit ypoK.
0000
170 SHAHM 1T Telille 1 https://m.edsoo.ru/cc?
" 681d4
Toxu B pa3nu4HbIX -
cpemax"
OBLIEE KOJIMYECTBO
YACOB I10 170 8 16
ITPOTPAMME
11 KJIACC
N KoaundecTBO 9acoB Nara DJIeKTPOHHbIE
Kourposn uugposbie
n/ Tema ypoka Bee IpakTuyec H3y4yeH
HbIE oOpa3oBaTe/ibHbIE
n ro KHe pabdoTpl M4
padoThI pecypchl
B .
jiH?OHeHCTBHe but6mmoreka [JOK
IIOCTOSIHHBIX
1 MATHITOB 1 1 https://m.edsoo.ru/487
a8593
MIPOBOJIHUKOB C




TOKOM. MardurHoe
noJie. I'mnoresa
Awmrmiepa

Bektop MaruuTHOM

WHIYKIIUH.
[MpuaIMT bu6mmorexa [IOK
2 CYIIEPIIO3UIINU https://m.edsoo.ru/4cl
MarHUTHBIX MOJIEH. abccb
JluHNM MarauTHOM
WHIYKIAH
MarunuTtHoe nose Butmorexa LIOK
3 :EEE;H}(I;I:TC https://m.edsoo.ru/d35
' ds262
Opcrena
Cuna Awmrepa, eé bubnuoreka [JOK
4 HaTpaBJICHUE U https://m.edsoo.ru/26d
MOJTYJTh 9c5ba
bubnuoreka [JOK
5 Pemenue 3amau https://m.edsoo.ru/a37
a0c21
Hpmmenerne bubnuoreka [JOK
6 3akoHa AMIIEpa. https://m.edsoo.ru/ad7
DAEeKTPOU3MEpPUTEN
718d7
bHBIE TPHUOOPHI
Cuna Jlopenua, eé
HaIpaBJICHUE
MoOAyJb. JIBukeHne bubmuoreka [JOK
7 3apsSOKCHHON https://m.edsoo.ru/c97
YacCTHUIILI B afaal
OJTHOPOJTHOM
MAarHuTHOM I10JIe
bu6nuoreka [JOK
8 Pemenue 3amau https://m.edsoo.ru/504
€98c7
PaGoTa CHILI bubmoreka [JOK
9 Jopena https://m.edsoo.ru/d51
8bedb
but6mmoreka [JOK
10 Pemenne 3amau https://m.edsoo.ru/936
17bd9
MarunuTtHoe 10J1€ B
BEILECTBE. but6mmoreka [JOK
11 deppoMarHeTHKH, https://m.edsoo.ru/30ff
napa- u 9608

JUaMaroCTuKu




OCHOBHEIE

CBOMCTBA bubmuoreka [JOK
12 (beppOMarHeTHKOB. https://m.edsoo.ru/0b5
[Ipumenenue 8190a
(heppoMarHeTHKOB
Pemenwne 3agau mo bubnuoreka [JOK
13 teMe "MarHuTHoe https://m.edsoo.ru/5b5
noje" 5¢307
Pemrenue 3amau mo bu6nmoreka [IOK
14 teMe "MarHuTHoe https://m.edsoo.ru/41c
nose" 4ac8a
SlBnenue
3JIEKTPOMAarHUTHOU BuGmorexa LIOK
15 ::f;/OKHHH' Horox https://m.edsoo.ru/b3e
-~ fa0cl
MarHuTHOM
HUHIYKIUH
bubnuoreka [IOK
16 O/JC unnykuuu https://m.edsoo.ru/481
S0bd8
3akoH bubmmoteka [{OK
17 JIEKTPOMAarHUTHOU https://m.edsoo.ru/a6d
nHaykuuu Papanes ecl88
Buxpesoe bubnmnorexa [HOK
18 ANMEKTPUIECKOE https://m.edsoo.ru/15a
none. Toku @yko bel40
O/1C unnykuuu B bubmuorexa [JOK
19 JBUKYLIUXCS https://m.edsoo.ru/023
MPOBOJHUKAX S5cc02
bubmuoreka [{OK
20 Pemenue 3amau https://m.edsoo.ru/4df
da618
bubnuoreka [IOK
21 IIpaBuno Jlenna https://m.edsoo.ru/bbc
22726
NHIyKTUBHOCTS.
Karymka bu6mmoreka [IOK
22 WHIYKTUBHOCTH B https://m.edsoo.ru/621
LTI ITOCTOSTHHOTO eae9d
TOKa
SIBnenue
Bbu6nuoreka [JOK
23 ;Z;SHHHYKHHH' https://m.edsoo.ru/7ee

CaMOMHAYKIINH

60ca8




OHeprus
MarHUTHOT'O TOJIA

bubnuoreka [JOK

24 KaTYyIIKU C TOKOM. https://m.edsoo.ru/b3c
DJIEKTPOMArHuTHOE Oadl1l
oJie
bubnuoreka [JOK
25 Pemenue 3amau https://m.edsoo.ru/88f
69d2b
O00011EeHE 1
cHUCTeMaTH3aIus bubmuoreka [JOK
26 3HAHHH 110 TeMe https://m.edsoo.ru/764
"DNEeKTPOMHAMUK 84025
a"
KonTponbhas
60ma 110 Tene bubmmoreka [IOK
27 ?; https://m.edsoo.ru/8ae
: JCKTPOIMHAMHK 09098
a
KonebarenbHas
CCP;ZTgcl:;iHe bu6mmorexa [IOK
28 COeBARILL https://m.edsoo.ru/7cl
db385
I'apmonuyeckue
KoJieOaHMs
Kunemarudeckoe u
JTMHAMHYICCKOC bu6mmorexa [IOK
29 OTIMCaHHE https://m.edsoo.ru/87¢
Ko1e0aTeIbHbIX €9498
JIBIKCHUM
DHepreTuyeckoe
omnmcanue. BeiBog
JUHAMHAYECKOTO
OTIMCAHHS but6mmoreka [JOK
30 FapMOHHYECKUX https://m.edsoo.ru/e3c
KoJIEOAHMH U3 UX 99692
HHEPreTHYECKOTO U
KHHEMaTHIECKOTO
OMUCaHUs
Awmmyzia u basa bubmuoreka [JOK
31 . https://m.edsoo.ru/7a0
KoJieOaHMt
c439a
[Iepuon n yactora
KoJIeOaHHMIA. but6mmoreka [JOK
32 [epuon manmsix https://m.edsoo.ru/e03

CBOOOIHBIX
KoJIeOaHuil

99319




MaTeMaTUYeCKOro
MasTHuKa. [lepuon

CBOOOTHBIX
KoJieOaHMI
MPYKUHHOTO
MasTHHKA
3aTyxatoiue
KoseOaHusl. bubmmoreka [JOK
33 BrinyxneHHbBIC https://m.edsoo.ru/72e
KoJieOaHusl. 93d09
Pesonanc
bu6nuoreka [JOK
34 ABTOKOJICOaHUs https://m.edsoo.ru/6ad
d2644
bubmmorexa [IOK
https://m.edsoo.ru/add
35 Pemenune 3agau eec71
https://m.edsoo.ru/756
123¢5
Ypok-
S
36 CONeBAHIS B https://m.edsoo.ru/8ef
587be
MY3BIKaJTbHBIX
HHCTpyMeHTax"
O6o06menue u
CHUCTEMaTHU3aIus bubmuoreka [JOK
37 3HAHHI 10 TeMe https://m.edsoo.ru/eb8
"MexaHndyecKue 4182f
KoJsieOanus"
OneTpoNarmriy BuGmorexa LOOK
38 . https://m.edsoo.ru/d4a
KonebarenbpHbIit
dabde
KOHTYD
®opmyna Tomcona.
CBs3b aMILUIATY B
sapaita but6mmoreka [JOK
39 Zﬁiﬁiﬁcam}) ac https://m.edsoo.ru/093
YAOW CHIIBI afl
TOKa B
KoJiIe0aTeIbHOM
KOHTYpEe
3aKoH COXpaHEHUs bubmmoreka [JOK
40 SHEPTUU B https://m.edsoo.ru/dle

nacaJlbHOM

2d543




KOJIe0aTeIbHOM

KOHTYpE
3aTyxaroniue
SHGK"ngMaFHI/ITHI:Ie BuGmorexa LIOK
41 EZJIIE ;HH’I' https://m.edsoo.ru/5¢6
yKJICHHBIC 63619
JNEKTPOMArHUTHBIC
KoJieOaHus
[TepemeHHBIH TOK.
Pesucrop u bu6mmoreka [IOK
42 KOHJIEHCATop B https://m.edso0.ru/848
LIETIH [TIEPEMEHHOTO 36152
TOKa
Karymka
bubmmoreka [IOK
43 HHAYKTHBHOCTH B https://m.edsoo.ru/cfa
IIENU TICPEMEHHOTO 307af
TOKa
3akon Oma Imil bubnmoreka [JOK
44 SICKTPHHBCIOM https://m.edsoo.ru/8ba
I[N TIEPEMEHHOTO 38¢6
TOKa
MormHocTh
MIEPEMEHHOTO TOKA.
AMIUITUTYAHOE U bubnmnorexa [IOK
45 neicTByrolee https://m.edsoo.ru/lca
3HAYEHHUE CHUIIBI cbcde
TOKa U
HATPSDKESHUS
Pe3onanc B bu6mmoreka [IOK
46 AIEKTPUIECKOM https://m.edsoo.ru/087
Lemnu 506df
bu6nuoreka [JOK
47 Pemenue 3amau https://m.edsoo.ru/al6
83624
WNneanbubnif
TpaHcopmarop.
[IpouzBoacTso, bubnuoreka [JOK
48 nepeaaya u https://m.edsoo.ru/f97
noTpedaeHue 418ae
BJIEKTPUYECKON
SHEPTUHU
DKOJIOTUYECKHEe Bubmiorexa 1IOK
49 pHCIHL TipH https://m.edsoo.ru/a6f
MIPOU3BOJICTBE

AJIEKTPOIHEPTUH.

74d93




Kynbsrypa
HCIIOJIb30BaHUs
AJIEKTPO3HEPTUHU B

OBCEIHEBHOMN
KH3HU
bubnuoreka [JOK
50 Pemenue 3amau https://m.edsoo.ru/ee6
677ed
bu6nmoreka [JOK
51 Pemenue 3amau https://m.edsoo.ru/7ca
b5913
O06001IeH e 1
cUCcTEMaTH3aII bu6nuoreka [JOK
52 3HAHUH 110 TEME https://m.edsoo.ru/401
"DeKTpOMarHuTH 024a9
bIe KojieOaHus"
MexaHn4yeckue
BOJIHBI. bubnuoreka [JOK
53 XapaKkTepuCTUKH https://m.edsoo.ru/a58
MEXaHUYECKUX e¢l09f
BOJIH
CaoiicTBa bubmoreka [JOK
54 MEXaHUYECKHX https://m.edsoo.ru/d9a
BOJTH e€1000
3BYK. bu6nuorexa LIOK
55 XapakTepuCTUKH https://m.edsoo.ru/138
3ByKa b6f09
Wndpazpyk u
ymnzlﬁ)oa;jzk bubanorexa [JOK
56 https://m.edsoo.ru/738
3anH3HeHI/IeV 0038f
OKpYKaroIen
Cpebl
but6mmoreka [JOK
57 Pemenue 3amau https://m.edsoo.ru/cfd
918bf
DNeKTPOMarHUTHBI
€ BOJIHBI. bubnuotexa [JOK
58 Nznygyenune https://m.edsoo.ru/714
ANEKTPOMATrHUTHBIX e5dbl
BOJIH
DHeprus bubnuorexa [JOK
59 AJIEKTPOMArHUTHBIX https://m.edsoo.ru/d01
BoJyiH. CBolicTBa b818¢




QJICKTPOMArHuTHBIX
BOJIH

lkana
JJIEKTPOMAarHUTHBIX
BoJH. [Ipumenenue

bubmuoreka [JOK

60 https://m.edsoo.ru/49b
ANEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE H elide
ObITY
[TpunIUIBI
PaMOCBS3H U
A BuGorexa LIOK
61 HeKTpOMArHHTHOE https://m.edsoo.ru/919
6f118
3arpsi3HCHUE
OKpY’Karolleu
Cpeibl
KO;TPOHBHM bu6mmorexa [IOK
62 }‘)Ia< OTa Mo TeMe https://m.edsoo.ru/4f7
onet'i'aHI/I;I u 98520
BOJIHBI
Cer. 3a1<01{ bubimoreka IIOK
63 HPAMOTHHCHIOTO https://m.edsoo.ru/f95
pacTipocTpaHeHUS 66406
CBeTa
Pemrenue 3amaud Ha
TpUMEHEHIE bu6mmorexa [IOK
64 3aKoHa . https://m.edsoo.ru/ea3
MPSIMOJTUHEHHOTO 24455
pacripocTpaHeHHUS
cBeTa
e e
65 Chepureckoe https://m.edsoo.ru/a00
5d2bb
3epKajo
[Ipenomnenune
cBeTa.
AOCOTIOTHBIN B
OTHOCHUTEIbHBIN
II0Ka3aTellb bubnuoreka [JOK
66 NIPEIOMIICHUS. https://m.edsoo.ru/bc2
IMoanoe e55¢cd
BHYTpEHHEE
OTpakeHHE.

[IpenenbHblil yron
IIOJIHOTO




BHYTPEHHETO
OTpa)KEeHUs

Pemenne 3aJa4 Ha

FIPHMCHICHHE bubmmoreka [JOK
67 SAROHOB https://m.edsoo.ru/49d
OTpaKCHUS U 83029
MIPEIIOMIICHUS
cBeTa
Xon nyudeit B
puU3Me. bu6mmoreka [IOK
68 Hucnepcus cera. https://m.edsoo.ru/d8e
CHOXHBIH coCTaB 1c3be
oernoro cBera. [Ber
JIunsel. dokycHoe BuGmorexa LIOK
69 Eii;z(i}zz I;Inna https://m.eds00.ru/604
41359
JIUH3BI
ITocTpoenue
M300pakeHUH B bubnmnoreka [JOK
70 JIMH3aX U UX https://m.edsoo.ru/bb5
cHCTEMax. 3bld5
YBenuueHue JTUH3bI
Pemenue 3agay Ha
MOCTPOEHNE bubmuoteka [JOK
71 M300paKECHHH, https://m.edsoo.ru/5a8
MOJTy9aeMBIX C 68109
ITOMOIIBIO JIMH3
I'na3 xak bubmmoreka [JOK
72 OonTHYEeCKas https://m.edsoo.ru/ecd
cucTeMa 480a2
Pemenue 3anau.
[Ipenenst bu6nuoreka [JOK
73 PUMEHUMOCTH https://m.edsoo.ru/cdl
r€OMETPUYECKOMN 74al10
ONTHKHU
CxopocTh cBeTa u bubnmnoreka [JOK
74 METO/IbI €€ https://m.edsoo.ru/f32
HU3MEPEHHUs aab06
but6mmoreka [JOK
75 JHucnepcus cBeta https://m.edsoo.ru/lel
6ccbe
but6mmoreka [JOK
76 Hurepeperis https://m.edsoo.ru/5fc
cBeTa

0c638




KorepenTHsie

32100‘::;1:“4' bu6mmoreka IIOK
77 HaG O TGS https://m.edsoo.ru/c64
16d48
MaKCHMYMOB H
MHUHUMYMOB
bubmuoreka [JOK
78 Pemenue 3amau https://m.edsoo.ru/306
1de2b
Mpuenene bubmuoreka [JOK
79 Y —— https://m.eds00.ru/668
edbce8
bubmuoreka [JOK
80 Judpakuus cBeTa https://m.edsoo.ru/12e¢
d04b5
JudpakuronHas
pemérka. YciaoBue bubmoreka [JOK
&1 HaOJIFOICHUS https://m.edsoo0.ru/f99
IJIaBHBIX 8d964
MaKCHMYyMOB
bubmmoreka [JOK
&2 Pemenue 3amau https://m.edsoo.ru/d58
cdlla
Honepeutocts bu6mmorexa [IOK
83 ?:EEEELZEZEH’ https://m.edsoo.ru/e98
90fe9
cBeTa
bu6mmorexa [IOK
84 Pemenne 3amau https://m.edsoo.ru/c56
c8158
CBeTOBBIC SIBJICHUS bubnnorexa LIOK
85 B IpHpOJE https://m.edsoo.ru/0b3
6363d
Obobmenme u bubmuoreka [JOK
86 zz:z;h;a;:iﬁfj https://m.edsoo.ru/8al
4748b
"Onrtrka"
KonTponbHas bu6mmorexa [IOK
87 pabota mo Teme https://m.edsoo.ru/823
«OnTuka» 15dd4
['panuwb
IIPUMEHUMOCTH bu6mmorexa [IOK
88 KJIACCHYECKOU https://m.edsoo.ru/c9b

MEXAaHUKU. 3aKOHBI
AIIEKTPOIMHAMHUKHU

d77cb




W NPpUHIUIT

OTHOCHUTEIBLHOCTH
Hocrynats: . bubnuorexa [[OK
89 CHetHaIbHOn https://m.edsoo.ru/c56
TEOpUU f05¢h
OTHOCHUTEIBLHOCTH
[IpocTpaHCcTBEHHO-
BpPEMEHHOM
HWHTEPBAJ.
[IpeobpaszoBanus
Jlopenna. Ycnosue Butmorexa LIOK
90 giiziiigﬁzz)c“ https://m.edsoo.ru/d83
742bb
OJTHOBPEMEHHOCTH.
3aMenaeHue
BPEMCHH H
COKpAIICHHE
JUTHHBI
Juepris bubmoreka [JOK
91 HMITYIRC . https://m.edsoo.ru/853
PEIATHUBUCTCKOM abAfe
YaCTHIBI
CBs13b MaccChl ¢
SHEPrUe u bubmmorexa LIOK
92 HMITYIIbCOM . https://m.edsoo.ru/b62
PENATUBUCTCKON S8t
YaCTHIIbI. DHEPrUs
MTOKOS
PaBHOBecHOE bubmmoreka [JOK
93 TEIJIOBOE https://m.edsoo.ru/f54
U3JIy4eHue 035a5
3aKOH CMEIICHHS but6mmoreka [JOK
94 Bura https://m.edsoo.ru/lc5
752
['umoTesa M. but6mmoreka [JOK
95 [Imanka o kBaHTax. https://m.edsoo.ru/asff
DOTOHEI a2l8
Sneprus i bubmuoreka [JOK
96 HMITYITBC (OTONHA https://m.edsoo.ru/7tb
307ec
doTtodddexr.
Omnbiter A T'. bubnuoreka [JOK
97 CroneroBa. https://m.edsoo.ru/8c6
3aKOHEBI 8e5b9

dhoTorddexra




YpaBHeHue
OHHIITENHA 11

bubnuoreka [JOK

98 dororddexra. https://m.edsoo.ru/Ole
"Kpachnas rpanuma" 14556
dhoTordpdexra
JlaBrieHue cBera. bubmuoreka [JOK
99 Omnertel I1. H. https://m.edsoo.ru/64b
JlebeneBa 41966
BoHOBLIE bu6nmoreka [JOK
100 N https://m.edsoo.ru/f59
CBOMCTBA YaCTHI]
cfeec
Bounbl ne bpoiins.
JIIrHa BOJIHBI 1€
bpoiinsa u pazmepsl bubnmnorexa [IOK
101 | obOmactu https://m.edsoo.ru/5df
JIOKaJIM3aIlin1 8bafl
JBHOKYILIEHCS
YaCTHIBI
KopryCKy ipHo- bubmmoreka [JOK
102 BONHOBOM JyamsM https://m.edsoo.ru/8cc
ab62a
Hudpaxmms bubmmoreka [IOK
103 = »;mexTpoHOB Ha https://m.edsoo.ru/30d
KpHUCTaIIIax bal8&c
Crnenuduxa
VSMOPCHIH B bubnmnoreka [JOK
104~ TRPOMHPE. https://m.edsoo.ru/657
CooTtHomeHus
) 83dec
HeomnpeaenEHHOCTe
i ['eit3enOepra
Permene bubmoreka [JOK
105 FpathiaecKuX 3a1a1 https://m.edsoo.ru/e70
195bd
Pelene but6mmoreka [JOK
106 PACHETHBIX 3878 https://m.edsoo.ru/ee9
b3182
Kontponbnas
?gi‘;gzo (:T%aM Bu6miorexa LIOK
107 "KOpHYCKYJ‘IHpH,O- https://m.edsoo.ru/c3d
y e891a
BOJTHOBOM
nyanu3m"
OIBITHI IO but6mmoreka [JOK
108 | wuccnemoBaHuro https://m.edsoo.ru/312
CTPOCHHS aToMa. b750a




[Inanerapnas
MOZEJIb aTOMa

Pesepdopna
but6mmoreka [JOK
109 = Tlocrynatsr bopa https://m.edsoo.ru/404
dfa9a
EESII;IT;F;CPKOT;);; bubmuoreka IJOK
110 https://m.edsoo.ru/cf7
SHEPrUH aToMa 4blla
BOZIOpOA
CnoHTaHHOE U but6mmoreka [JOK
111 BBIHYKJICHHOE https://m.edsoo.ru/f94
U3JIy4YCHUE CBETa 5d85¢
bu6mmorexa [IOK
112 | Jlazep https://m.edsoo.ru/228
8a0c4
Hyxnonnas moneins
snpa I elizenOepra-
I/f]ilHeHKo. 3ap§a u bubnuorexa LIOK
113 https://m.edsoo.ru/34a
MacCOBOE YHCJIO dasde
siapa. 3oTonsl.
PagnoakTHBHOCTH
3aKkoH
pPaJIMOaKTHBHOTO
pacnana. CBoiicTBa
HOHHSHPYIOWETO bubmuoreka [JOK
114 E?;};:;:H' https://m.edsoo.ru/aab
98bef
PaMOaKTUBHOCTH
Ha YKUBBIC
OpPTraHHU3MBI.
Ho3umetpust
DHeprus CBA3U
HYKJIOHOB B SIJIpe.
SnepHbIe CUIIBL.
JedexT macch
sapa. SnepHsie
peakuuu. SnepHele bu6mmoreka [IOK
115  peakrtopsl. https://m.edsoo.ru/ff17
[TpoGiembt 58d0
yIPaBISIEMOTO
TEPMOSJICPHOTO
CUHTE3a.
DKOJIOTHYECKHE

ACIICKThBI Pa3BUTHUA




SIIEPHOU
SHEPreTUKU

116

117

Metonrsl
perucTpanum u
HCCICIOBAHUS
3JI€MEHTapHbBIX
YaCTHII.
OyHIaMEHTAIbHbIE
B3aHUMOJICUCTBUSL.
Bbapuonsl, Me30HBI
H JICTITOHEL.
[IpencraBnenue o
CrangapTHoii
moaenu. KBapk-
TJIX00HHAS MOACIH
aJpOHOB

®duzuka 3a
npeenaMmu
CrangapTtHoii
Mozenu. TéMHas
Marepus U TEMHast
sHeprus. EquncTBo
(buznIecKoit
KapTUHBI MUpa

bubnuorexa [JOK
https://m.edsoo.ru/lac
08a5b

bu6mmorexa [{OK
https://m.edsoo.ru/c02
6fd37

118

Oransl pa3BUTHUS
aCTPOHOMHUHU.
3HaueHue
aCTPOHOMMUU

bu6mmorexa [IOK
https://m.edsoo.ru/ad?
3el45

119

120

[IpumeHnMocTh
3aKOHOB (DPM3UKH
JUUIS OOBSICHEHUS
MIPUPOJIBI
KOCMHYECCKHX
00BEeKTOB. MeTO1bI
ACTPOHOMHUYECKUX
HCCIICTOBAHUM

CoBpeMeHHbIE
ONITUYECKUE
TEJIECKOIIBI,
PaMOTENECKOIIBI,
BHeaTMochepHas
aCTPOHOMUS

bu6mmorexa [IOK
https://m.edsoo.ru/39¢
44028

bu6nuoreka [JOK
https://m.edsoo.ru/487
Taale

121

Bun 38E31HOTO
HeOa. Co3Be3us,
SIPKUE 3BE3MbI,

Bbubnuoreka [JOK
https://m.edsoo.ru/aac
588eb




IIJTaHCTHI, UX

BHJIUMOE

JIBHYKECHUE

ComnHeuHast

gzizsz;iOHHue' bubimoreka IIOK
122 AKTHBHOCTE. https://m.edsoo.ru/227

43eb4

Hcrounuk sHeprun

CouHiia 1 3831

3BE3 MBI, X

OCHOBHBIC

XapaKTEPUCTHUKHU. bubmmoreka [IOK
123 Jlmarpamma https://m.edsoo.ru/421

""CeKTpaNbHbIN 69944

KJIacc —

CBETUMOCTB"

3Be3/1bI TJIABHOU bubnuorexa [JOK
124 | mociemnoBaTebHOC https://m.edsoo.ru/b3c

TH b766¢

Bnytpennee

CTPOCHHUE 3BE3.

CoBpemeHHbie bu6mmoreka [IOK
125 Egiii;i?;:;;ﬂoﬂ https://m.edsoo.ru/d09

da494

sBoJiroruu CoJiHIa

1 3BE31. DTalibl

JKU3HU 3BE3]

Mneunsii [Iyte —

Hama ["anakTuka. bubmmoreka [JOK
126 = Twumbl TalakTHK. https://m.edsoo.ru/7cd

UYéEpHble AbIpHI B 10a0a

SJIpax TaJakTUK

Bcenennas.

Pacmnpenue

Bcenennoii. 3akoH bubmuoreka [JOK
127 =~ Xa66mna. Teopus https://m.edsoo.ru/3db

Bonbiioro B3psiBa. dfod2

PenukToBoe

W3IIyYeHUE

Macurrabras bubmuoreka [JOK
128 CprKTypav https://m.edsoo.ru/ce2

Bceenennoii.

MerTtaranakTuka

34633




129

Hepeménnsie
poOIIeMbI
aCTPOHOMUU

bubnuoreka [JOK
https://m.edsoo.ru/d37
d9ffe

130

dOusnueckuit
MIPAKTUKYM I10
TEeMe
"UccenoBaHue
MarHUTHOTO IIOJIA
MOCTOSIHHBIX
MarHuToB" HJIH
"UccaenoBanue
CBOMCTB
dbeppomarueTukon"
AN
"UccienoBaHue
IEUCTBHUS
ITOCTOSIHHOTO
Mar"ura Ha paMKy
¢ ToOKkoM"

but6mmoreka [JOK
https://m.edsoo.ru/673
6laef

131

Ou3nYECKHl
MPAKTUKYM T10
teme "M3mepenue
cuibsl Amniepa" wim
"U3yuenue
3aBUCUMOCTH CHUJIBI
AmMriepa oT cubl
TOKa" WiH
"Onpenenenne
MAarHUTHOM
WHIYKIIMW Ha
OCHOBE U3MEPEHUs
cuibl Ammnepa"

bu6nuoreka [JOK
https://m.edsoo.ru/fcae
91e9

132

dmznyeckuit
MPAKTUKYM T10
TEME
"UccaemoBaHue
SIBJICHHS
3JEKTPOMATrHUTHOMN
WHIYKUUU" WK
"Onpenenenne
WHIYKIAH
BHXPEBOTO
MarHMuTHOTO HOJIs"

https://m.edsoo.ru/c36
658da

133

duznueckuit
MPAKTUKYM IO
TEME

Bbubnuoreka [JOK
https://m.edsoo.ru/b8f
b6391




"UccnenoBanue
SIBIICHUS
CaMOMHIYKIMH"
i "Coopka
MOJIeTH
AIEKTPOMAarHUTHOT
o reseparopa"

134

135

duznyeckuit
MPAKTUKYM T10
teme "M3mepenue
nepuo/ia
CBOOOTHBIX
KoJieOaHMit
HUTSHOTO U
MIPYXKUHHOTO
MasTHHUKOB"

dOusnueckuit
MIPAKTUKYM I10
TEME
"[Ipeobpa3oBanue
SHEPTUU B
MPYKUHHOM
MasTHHKE"

but6mmoreka [JOK
https://m.edsoo.ru/5d1
59d35

bubmmorexa [IOK
https://m.edsoo.ru/a28
026bd

136

duznueckuit
MPAKTUKYM T10
TEME
"UccnenoBanue
MEPEMEHHOT0 TOKa
yepes
I10CJIEIOBATEIHLHO
COCINHEHHBIC
KOH/JIEHCATOP,
KaTyIIKy U
pe3ucrop" unu
"HccnenoBanue
paboThI
HCTOYHUKOB CBETA
B 1IN
MepEMEHHOT0 ToKa"

bu6nuoreka [JOK
https://m.edsoo.ru/89d
c2d90

137

Puznyeckuit
MPAKTUKYM I10
teMe "M3yuenue
rnapameTpoB
3BYKOBOM BOJIHBI"

bubnuoreka [JOK
https://m.edsoo.ru/b10
0661a




138

duznyeckuit
MPAKTUKYM T10
teme "M3mepenue
MOKa3aTeiIs
MIPETOMIICHUS
crexna’ uim
"Tlonyyenue
M300paxKeHMs B
CHCTEMC U3
IJIOCKOTO 3epKaja
M JTUH3B"

bu6nmoreka [JOK
https://m.edsoo.ru/425
69eal

139

dOusnueckuit
MPAKTUKYM I10
TEME
"UccienoBaHue
3aBHCUMOCTHU
(dhoKycHOTO
pPacCTOSIHUS OT
BelecTna (Ha
MIPUMEPE JKUTKUX
JUH3)" WK
"Usmepenue
(dhoxycHOTO
paccTosHUS
pacCenBarOIINX
JIMH3"

bubmmoreka [JOK
https://m.edsoo.ru/b87
9fb3f

140

duznueckuit
MPAKTUKYM TI0
teme "Habmonenue
TP PAKITIH,
nHTEephEPEHITUU U
MOJIIPU3AIUU
ceera"

bubmmorexa [IOK
https://m.edsoo.ru/8b7

ac737

141

Ou3nYeCKHil
MIPAKTUKYM I10
TEME
"Onpenenenue
UMITyJIbCa U
SHEPTruu
PENSATUBUCTCKHUX
qacTuIl (1Mo
dhoTorpadusam
TPEKOB
3apSKEHHBIX
YacTHI] B
MarHMTHOM 1noJje)"

bu6nuoreka [JOK
https://m.edsoo0.ru/637

56¢c47




142

duznyeckuit
MIPAKTUKYM T10
teme "U3mepenue
MOCTOSIHHOM
IInanka Ha OCHOBE
HCCIEI0BAHUS
dhotodrddexra" nnm
"UccenoBaHue
3aBUCHMOCTH CHUIBI
TOKa 4epe3
CBETOIUOJ] OT
HanpspkeHus"

bu6nmoreka [JOK
https://m.edsoo.ru/eb9
16182

143

144

duznyeckuit
MPAKTUKYM T10
TEME
"UccienoBaHue
CHeKTpa
pa3pexEHHOTO
aTOMapHOTO
BOJIOpO/A H
U3MEPECHHUE
MOCTOSTHHOM
PunGepra"
duznyeckuit
MIPAKTUKYM IO
TeMe
"HUccnenoBanue
PaIMOAKTUBHOTO
¢dona ¢
HCII0JIb30BaHUEM
no3umeTpa' Win
"U3yuenue
MOTJIOIIEHHS OeTa-
YaCTHI]
amoMuHuEeM"

bu6mmorexa [IOK
https://m.edsoo.ru/ec6
51eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3d
abebe

145

duznyeckuit
MPAKTUKYM T10
teMe "HabOmronenns
3BE3QHOTO HeOa
HEBOOPYKEHHBIM
I71a30M C
HCITOJIb30BaHUEM
KOMIBIOTEPHBIX
MPUJIOKEHUIN IS
onpeneneHus
MOJIOKEHUS

but6mmoreka [JOK
https://m.edsoo.ru/107
2021e




HeOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIE

CO3BE3 a1
CeBepHoro
MOJTyIIapust U
sIpKUE 3BE3/bI" WIIN
"HaOmroaeHus B
Teneckon JIyHsl,
IUIAHET,
TYMaHHOCTEU U
3BE3IHBIX
CKOIUIeHM"

146

O06001IcHUE 1
CHCTEMAaTH3allHs
3HaHuil. Ponn
(bu3uKH 1
aCTPOHOMUU B
9KOHOMHYECKOH,
TEXHOJOTHYECKOM,
COLIMAITLHOU U
3THUYECKOH cepax
JeATEIIbHOCTH
YyeJgoBeKa

bubnmoreka [JOK
https://m.edsoo.ru/ad6
ddeed

147

O6o00uieHne u
CUCTEMaTH3AIIH
3Hanui. Posp u
MECTO (PHU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM
Hay4YHOU KapTUHE
MHpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f
19f7¢

148

O06001IeHNE 1
CHCTEMaTH3aIIHs
3HaHui. Posb
buznueckoit
TEOpHUU B
(dbopmHpoBaHUU
MIPEACTABIECHUH O
buzmaeckoit
KapTHHE MHpa,
MecTO (hU3HUECKOM
KapTHHBI MUpPA B
o0miem psiay
COBPEMEHHBIX

bu6nuoreka [JOK
https://m.edsoo.ru/e7d
40014




€CTECTBEHHO-
HAay4YHBbIX
IIPEACTABICHUM O
Ipupoze

O0600111eHIE U

bubmuoreka [JOK

149 Zzzizﬁa;:iif: https://m.edsoo.ru/b03

"KunemaTtuka" 2icdh

Obobmente 1 bubmuoreka [JOK
150 :::;;ﬁa;?;;f https://m.edsoo.ru/4e3

"KunemaTtuka" 16507

O6obmerme 1 bubnuoreka [JOK
151 CHCTeDfaTHSaHHH https://m.edsoo.ru/2df

3HAHUH 110 TEME bafcs

"lnuramuka" -

0O00011EeHE 1

cUcTEMaTH3aIUI bubnuoreka [JOK
152 | 3HaHUi MO TeMe https://m.edsoo.ru/3cc

"CraTuka TBEpJ0ro a482¢

Tena"

O000111EHIE U

CI/ICTel\faTI/BaI_[I/I}I BuGmorexa [OK
153 igzz:;l}fo TeMe https://m.edsoo.ru/32a

COXPaHCHUS B 4d1ab

MexaHuke"

O000111EHIE U

CUCTEMaTHU3AIIUS

3HAHUH 110 TeMe bu6mmorexa [{OK
154 = "OcHoBHI https://m.edsoo.ru/ed4

MOJIEKYJIAPHO- 40ca8

KHHSTHICCKOMN

Teopun"

O0001IeHNEe "

CHCTeI\faTmaum bubmuoreka [JOK
155 iHaHHH 110 Teme https://m.edsoo.ru/c63

TepMoguHamuka. £7c10

TemnoBbie T

MaIIuHbBL"

O0001IeHNEe 1

cUcTeEMaTH3aIMI but6mmoreka [JOK
156 | 3HaHuii o TeMe https://m.edsoo.ru/1d3

"ArperaTHble
COCTOSTHUS

6b5bl




BEIECTBA.
daz3oBrIe
nepexonl"

O06001IeHE U

cucTeMaTu3aIus bubmuoreka [JOK
157 | 3HaHWi 1O TeMe https://m.edsoo.ru/3bf
"DneKTprudecKoe 0def9
mose"
O00011EeHE 1
T
158 . https://m.edsoo.ru/714
IlocTostHHBII
. S3ee6
ANMEKTPUICCKUT
TOK"
O00011eHIE U
T
159 https://m.edsoo.ru/3d4
Toxku B
0077a
pa3IMYHbIX -
cpenax"
00600
160 N 1 https://m.edsoo.ru/3b4
3HAHUH 110 TEME
" " c06ae
MarunutHoe 1ose
Pe3epBHbIit ypoK.
00600
161 A IO Telixle https://m.edsoo.ru/053
" €2248
DNeKTpoMarHuTHa
sI IHIAYKLIHS"
Pe3epBHbIit ypoK.
00600
162 SHAHII TT0 TeILe https://m.edsoo.ru/d63
" 10bfd
Mexanuueckue
Kxoaebanus"
Pe3epBHbIii ypoK.
00600
. CO eIH:HI/I:aI/I bubnuoreka [JOK
UCTEMATU3ALNA
163 SHAHII TTo TeLllwe https://m.edsoo.ru/5e2
" bb83d
ONEeKTPOMarHuTH
ple KoJieOaHusa"
PesepBHbIit ypok. bubmmoreka [JOK
164 | OOo0OweHne https://m.edsoo.ru/96a

CUCTEMAaTHU3aluAd

7a2dd




3HAHUU TI0 TEME
"MexaHHYECKHE U
3JIEKTPOMArHUTHBIE
BOJHBI"

PesepBHBIii ypOK.
O06o01menue u

bubnuoreka [JOK

165 | cucremaru3zanus 1 https://m.edsoo.ru/52a

3HAaHHUH 10 TEME d1603

"Onrtuka"

Pe3epBHbIii ypoK.

O0600meHue 1 bubmuoreka [JOK
166 | cucremaru3zanus 1 https://m.edsoo.ru/5be

3HAHWUH 10 TEME clc65

"OcHoBrl CTO"

Pe3epBHbIii ypoK.

O06001meHuE 1

cUcTeMaTHu3aIus bubmmorexa [IOK
167 | 3HaHuii 0 TEeMe 1 https://m.edsoo.ru/f7¢

"KopmyckynsipHo- 59d38

BOJIHOBOM

nyanu3m"

Pe3epBHbIit ypoK.

O0600meHue n bubmuoreka [JOK
168 | cucremaruzanus 1 https://m.edsoo.ru/1f5

3HAHUH 0 TEME 11654

"®du3uka aroma"

Pe3epBHbIit ypoK.

O06001mIeHUE 1

CHCTeI\faTHSaHHH bu6nuoreka [JOK
169 SHAHHI O TEME 1 https://m.edsoo.ru/905

"®duszuka aTOMHOTO

c5eel

sanpa u

3JIEMEHTAPHBIX

gactuir"

Pe3epBHbIii ypoK.

Obobmenne u bu6nuoreka [JOK
170 CHCTehfaTmaum 1 https://m.edsoo.ru/2bff

3HAHH 10 TeMe

b9%4c
"J1eMEeHTHI
acTpopuzuku”
OBILIEE KOJIMYECTBO
YACOB IIO 170 16

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM IMPOI'PAMMBI10 KJIACC

Kon
NPOBEPSIEeMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOM
06p330B3TeJ’IbH0ﬁ MnmporpaMmmabl CpeaHETO 06H1€F0 o6pa303a}mﬂ

10.1

JleMOHCTpUpOBaTh Ha MpUMepax pojb U MecTo (GU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KapTHHBI MHUpPAa, B pPa3BUTUM COBPEMECHHOW TEXHUKU U
TEXHOJIOTHM, B IPAKTUYECKOU IE€ATEIbHOCTH JIIOAEH

10.2

VUuTHIBaTh rpaHUIBl IPUMEHEHHS U3YYCHHBIX (PU3MUECKUX MOJIENICH: MaTepruaibHast
TOYKa, MHEpPIUAIbHAs CHCTEeMa OTCUETa, aOCOIIOTHO TBEPOE TENO, UICANIBHBIH a3,
MOJIENIA CTPOCHUS Ta30B, KHUIKOCTEH M TBEPBIX TEJ, TOUCUHBIN SJCKTPUICCKUHN 3apsi]
— IIpH penieHn: GU3NIECKHUX 3a/1a9

10.3

PacrniozHaBaTh pusnueckue sBaeHUs (IIPOLEcchl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXAaHUKH, MOJIEKYJSIPHO-KUHETHUUECKOM  TEOPUM  CTPOEHHUS  BEIECTBA WU
NIEKTPOJMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJIMHEMHOE IBHKEHHE,
cBOOO/IHOE MaJIEHUE T, IBUKEHHUE 110 OKPYKHOCTH, HHEPLIMS, B3aUMOJECHCTBUE TEI;
maddysusi, OpOyHOBCKOE ABIKEHHE, CTPOSHHUE KHUIKOCTEH M TBEPIBIX TEJ, U3MEHEHNE
0o0bEéMa Ten NpU HarpeBaHUH (OXJAKICHHH), TEIJIOBOE PaBHOBECHE, HCIApEHHE,
KOHJEHCAllUs, IUIABJIEHUE, KpPUCTAINIM3alus, KUIIEHUE, BIAXHOCTh BO3/AYyXa,
MOBBILICHHUE JABJICHMS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKTY
IapaMeTpamMH COCTOSIHUSA I'a3a B U30IIPOLIECCax; dJIEKTPU3aLMs TE, B3aUMOJACICTBHE
3apsA70B

10.4

OnuceiBaTh MEXaHUYECKOE JIBMJKEHUE, HCIOJb3ysd (U3NYECKUE BEJITUYMHBIL:
KOOPJAMHATA, IIyTh, [IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUJIa, UMITYJIbC

TeNa, KUHETUYECKash SHEprusi, NOTeHIMalbHas OHHEPrusi, MexaHudeckas paboTa,
MeXaHU4YeCcKasi MOIIHOCTb; IPY ONMCAaHUU MPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
UCMOJb3YEeMbIX BEIMYUH, UX OOO3HAYEHUS M EJWHUIIBI, HAXOAUTh (HopMybL,
CBSI3bIBAIOLIME TAHHYIO (U3NYECKYIO BEJIMYMHY C IPYTUMH BEJIMYMHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS, UCIOJb3YS]
¢u3nyeckue BEJIMYUHBL: JaBlIeHHE Tra3a, TeMIlepaTypa, CpelHsAs KHHeTHYecKas
SHEPIUs Xa0TUYECKOr0 ABMKEHUS MOJIEKYJI, CPEIHEKBAAPAaTUYHAsL CKOPOCTh MOJIEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS S3HEPrus, paboTa ra3a, Ko3(pQHUIHEeHT M0JIEe3HOTO
NeMCTBUSI TEIJIOBOTO ABUTaTENs; IPH OMMCAHUH MPABUIILHO TPAKTOBATh (GPU3NUYECKUI
CMBICJI HCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHHUS U €IUHULIBI, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BETMUHMHAM

10.6

OnuchiBaTh W3YYEHHBIE JJICKTPUYECKHE CBOMCTBA BEIIECTBA M DAJICKTPUUYCCKHE
SIBIICHHS (MIPOIIECCHI), MCTONB3Ys (DU3UUYECKHE BEIUYHHBI AJICKTPHUUCCKUI 3apsij,
AIEKTPUYECKOE T10JI€, HAMPSHKEHHOCTH TOJISA, TOTSHIINAI, PA3HOCTh OTCHIIMAJIOB; TIPH
OMUCAaHUU MPABUIBHO TPAKTOBATH (PU3HUECKUN CMBICI HCIIOIb3yEMbIX BETUUHH, UX
0003HAYEHHUA U €IMHULIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMYUHY C IPYTUMHU BETMUYUHAMU

10.7

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SBJICHHUS, UCIONB3YS (PU3NUYECKUE 3aKOHBI U

NPUHIMIBE: 3aK0H BceMmupHoro tsarorenus, [, II u III 3axkonsr HeroToHa, 3akoH




COXpaHEHUs] MEXAaHUYECKON DHHEpruu, 3aKOH COXPAHEHUs HUMIIYJIbCa, MPUHLUII
CYNEpIO3ULMK CUJI, MPUHIUI PABHOINpPAaBUS HWHEPLHUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHHUSI BEILIECTBA, T'a30BbIE 3aKOHBI, CBS3H
CpenHell KMHETUYECKOM HSHEpruM TEIUIOBOTO JIBIKEHHUS MOJIEKYN C aOCOIIOTHOU
TEMIIEPaTypOH, MEPBBI 3aKOH TEPMOAMHAMUKH; 3aKOH COXPAaHEHHS 3JIEKTPUUECKOTO
3apsiza, 3akoH KyioHa; mpu 3TOM pa3inyaTh CJI0BECHYIO (POPMYJIUPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOE BhIPaXKEHUE U YCIOBUSA (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBIACHITE OCHOBHBIE IIPHUHIUIIBI HCﬁCTBHH MallvH, HpI/IGOpOB N TCXHUYCCKUX
YCTpOfICTB; pas3iimuaTrb YCIOBUA HX 0e30MacHOro HCHOJIL30BAaHUS B HOBCCI[HCBHOﬁ
KHN3HU

10.9

BBITIOTHSATE 3KCIIEPUMEHTBI TIO UCCIIEIOBAHUIO (PU3NYSCKUX SBICHUHN U MPOIIECCOB C

UCTIOJIb30BaHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHHHU; MPH 3TOM (HOPMYIHPOBATH
npobiemMy (3aady) W THIOTE3Y y4eOHOTO 3KCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHHUSI, TPOBOIUTH OIBIT U (POPMYITHPOBATH BHIBOJIBI

10.10

OcymecTBISATh NMPsSIMbIE U KOCBEHHBIE M3MEPECHHS (PU3NYECKUX BEJIUYHMH; MPU ITON
BBIOMpATh ONTHMAJBHBIA CHOCOO W3MEPEHHs] U HCIOIb30BaTh W3BECTHBIE METOJIBI
OIIEHKH MOTPELIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (U3MUECKUMH BEIMYHMHAMHU C HCIIOJIB30BAaHHEM
OpSAMBIX HW3MEPEHH; MpH OSTOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEIMYMH B BHJE TaOIMILl U
rpaduKoB, JAeIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BaHMS

10.12

CobmronaTs nmpaBmiia 6€30MacHOTO TPYy/a PU MPOBEJACHUHU UCCIIEIOBAHUN B paMKax
Y4e0HOTO IKCIIEPUMEHTA, YIeOHO-UCCIIeIOBATEIBCKON M MMPOEKTHOMN IEATEIILHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U Ja0OPATOPHOTO 000PY10BAaHUS

10.13

Pemate pacu€rHble 3a7auM ¢ SBHO 3aJaHHON (DU3MYECKOH MOJENBIO, HCIIONB3YS
¢u3nveckre 3aKOHBI M MPHUHIUIBI; Ha OCHOBE aHAIM3a YCJIOBHUS 3a/laud BBIOMpPATE
(U3NYECKYIO MOJIEINb, BBIAETATh PU3NYECKUE BETUUUHBI U (POPMYJIbl, HEOOXOAUMBbIE
Uig €€ penieHus, NMPOBOJUTH PACYETHl U OLEHUBATh PEATBHOCTH IOJYYEHHOI'O
3HA4YeHUs! PU3NUECKON BETMUMHBI

10.14

Pemarp kadecTBeHHBIC 3a7aud: BBICTPAWBATh JIOTUYECKH HEIMPOTHBOPECUHBYIO
IIENIOYKY PACCYKIEHUI ¢ OMOpOold Ha W3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3udecKue IBICHUS

10.15

Hcnonp3oBaTh mIpu peuieHUH Yy4deOHBIX 3a/Jad COBPEMEHHble HH(OpPMalUOHHbIE
TEXHOJIOTUM I IOMUCKA, CTPYKTYpPUPOBAaHUSA, UHTEPIPETALUU U IPEACTaBICHUS
y4eOHOH ¥ HAYYHO-TIONYJSIpHOW WHOOpPMAIMU, TOJYYeHHOW U3 Pa3IMYHBIX
HMCTOYHHKOB; KPUTUYECKU aHATU3UPOBATH MOIyIaeMyr0 HH(HOPMAITHIO

10.16

[IpuBoauTE TpHUMEpPHl BKJIANAa POCCHUMCKUX M 3apyOeKHBIX YYEHBIX-(QU3HKOB B
pa3BUTHE HAYKH, O0BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUN

10.17

Wcnonb3oBats TCOPCTUUCCKHUEC 3HAHUA I10 (I)I/I3I/IKC B HOBCCHHCBHOﬁ KU3HU [OJIA
oOecrieueHrss 0OE30MAaCHOCTH MpU OOpalleHHuH ¢ TpudopaMu W TEXHUYECKUMU
YCTpOICTBaMH, JJIi COXpaHEHUsS 37A0POBbSI U COOJIIOJIEHUS HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPY KaIOIIEH cpee




10.18

PaGoTarps B rpynme c BBIIOJHEHHEM pa3IMYHBIX COLHUAIBHBIX POJIEH, IUIAHUPOBATh
paboTy TIpynmbl, pPalMOHAIBHO paclpelesiaTh OOS3aHHOCTH U IUIAHUPOBATh
JEeATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aICKBaTHO OLICHUBATh BKJIAJ] KaX0r0 U3

YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI

11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMmble MpeAMeTHBIE Pe3ybTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pa3zoBaHus

11.1

JleMOHCTpHpOBAaTh Ha TpUMEpax pojib M MecTo (GU3MKH B (HOPMUPOBAHHU
COBPEMEHHOW HAy4yHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHI, B IPAaKTUYECKOW NAEATEIbHOCTH JIIOJCH, LEIOCTHOCTh U EIUHCTBO
¢bu3nueckoil KapTHUHBI MUpPa

11.2

Y4YuTBIBaTh TPAaHUIIB NMPUMEHEHHSI W3YyYEHHBIX (U3UUECKUX MOJeNeil: TOYeuHBIN
ANEKTPUYECKUI 3apsl, sIepHas MoJielb aToMa, HYKJIOHHAas MOJEIb aTOMHOIO sijpa
MU pelieHrnr GU3NYECKUX 3a/1ad

11.3

11.4

PacnioznaBaTh pusmueckue sBIeHUs (TIPOLECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKYI M KBAHTOBOM (PH3HUKU: SJIEKTPUUECKAsi IPOBOAMMOCTD, TETIIIOBOE,
CBETOBOE, XMMHUYECKOE, MarHWTHOE JEHCTBHS TOKa, B3aMMOJEHCTBHE MAarHUTOB,
AIIEKTPOMArHUTHAS UHIYKIHSI, AEWCTBUE MAarHUTHOTO TIOJIS HA TIPOBOJAHUK C TOKOM U
JBIKYIIUICS 3apsa], SJEKTPOMAarHUTHbIE KoJeOaHWs M BOJHBI, HPSAMOJIMHEHHOE
pacrpocTpaHeHHUE CBETa, OTpaXKeHUE, pesloMIIeHne, MHTepdepeHLus, Tupakius 1
MOJISIpU3ALUS CBETa, TUCTIepCcHs cBeTa, poTodnekTpuieckuil apdexr (poroaddexr),
CBETOBOE JIaBJIEHHE, BO3HUKHOBEHHE JIMHEHUYaTOro CHeKTpa aromMa BOJOPOAA,
€CTEeCTBEHHAsI M HCKYCCTBEHHAs paINOAKTHBHOCTD

OnuceiBaTh HW3Y4YCHHBIE CBOMCTBAa BEIIECTBA (DJICKTPUYECKHE, MAarHUTHBIE,
ONITUYECKUE, FJCKTPUUECKYIO TPOBOIUMOCTD PA3IMUHBIX CPE/l) U ANEKTPOMArHUTHBIC
sIBIIEHUS (TIPOIIECCHI), UCTIONB3YS (PU3NUECKUE BEIIUYUHBIL: DIEKTPUUECKUIL 3apsl, cuiia
TOKa, OJJICKTPUYECKOE HAIpsDKEHUE, OJJIGKTPHUUECKOE CONMPOTHBIICHHE, PAa3HOCTh
noteHimanos, DJC, paboTa Toka, MHIYKIIUSI MAarHAUTHOTO TOJIA, cKujla AMniepa, cujia
HopeHua, I/IHJIYKTI/IBHOCTI) KaTYHIKI/I, 3Hepr1/1${ BJ'ICKTpI/I'-IeCKOFO U MAarHuTHOTO HOJ'ICI71,
MEepUOJ M YacToTa KoJieOaHWW B KojeOaTenTbHOM KOHTYpE, 3apsi U Cujia TOKa B
MIPOLIECCE TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KOJIeOaHUM, (OKYCHOE pacCTOSHUE U
ONITUYECKAs CHUJIA JIMH3BI; IPU OMMMCAHUU TIPABUIBLHO TPAKTOBATH (DU3MUECKUN CMBICTT
I/ICHO.HB3yeMBIX BCJIMYMH, HX O603H8.‘-I€HI/ISI U CIAUHUIIBI, yKa3BIBaTB (I)OpMyHLI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3UUECKYIO BETMUUHY C IPYTHMHU BeJIMUUHAMHU

11.5

OnuceiBaTh M3yYEHHBbIE KBAHTOBBIE SIBJICHHUS U MPOIECCHI, HUCIOJB3Yys (U3NYECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA,
SHEPrus ¥ UMIYJIbC (POTOHA, MEPUOJT IOy pacHaia, SHEPTHs CBA3U aTOMHBIX sJIep; IpH
OIMCAaHWUU TPABMIIBHO TPAKTOBATh (PU3MUYECKHIA CMBICI UCTIONB3YEMBIX BEJTMUUH, UX
0003HAaYCHHUS ¥ €UHMIIBL;, YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO

BCJIMYHHY C APYTUMU BCINYNHAMU, BEIYUCIIATh 3HAUYCHUC (1)I/I3I/I‘-I€CKOI‘/1 BCINYHHBI




11.6

AHanu3upoBath (GU3MUECKUE TPOIECCH U SIBICHUS, UCTIONB3YS PU3NIECKUE 3aKOHBI 1
MPUHIUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEILHOTO U NapajlIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3aK0H J[>)Koyns — JIeHna, 3aK0H 3JIEKTPOMarHuTHOW HHAYKIUHU, 3aKOH
MPSIMOJIMHEMHOTO PacnpOCTPaHEHUs CBETAa, 3aKOHbl OTPAKEHUs CBETa, 3aKOHBI
MPEeIOMIICHUS CBETa, ypaBHeHHE DiHIITeHA A5 (oTodd(deKTa, 3aKOH COXpaHEHUs
SHEPTUH, 3AKOH COXPAHEHMS UMITYJIbCA, 3aKOH COXPAHEHMSI JIEKTPUYECKOI0 3aps/a,
3aKOH COXPaHEHUs MacCOBOTO 4MCJa, NOCTyJaTel bopa, 3aKOH paguoaKkTUBHOIO
pacmaza; TmTpH 3TOM  pasziauyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKCHUE U YCIIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHIUMOCTH

11.7

Onpenensars HampaBlIeHUE BEKTOpAa HHIYKIUU MAarHUTHOTO TMOJS MPOBOJHUKA C
TOKOM, CHJIbl AMniepa u cuibl JlopeHna

11.8

CTpouTh W ONHCHIBATH H300pa)KCHHE, CO3/1aBaEMOE IUIOCKHM 3€pKajoM, TOHKOM
JIMH30M

11.9

11.10

11.11

11.12

BBIMONHATE 3KCIIEPUMEHTBI 110 UCCIICTOBAHUIO (PU3UUECKUX SBJICHUN U MPOIECCOB C
HCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHH; MpH 3TOM (OpMYJIHUpOBATH
npoOnemMy (3aady) W THUIOTE3Y y4eOHOTO SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OTIBIT U (POPMYITHUPOBATH BHIBOJIBI

OcymiecTBIATh NpsiMble U KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH; MPHU ITON
BbIOMPATh ONTUMAJIBbHBIA CIIOCOO M3MEPEHHUs] U MCIOIb30BaTh M3BECTHBIE METO/IbI
OLICHKH ITOTPENTHOCTEW U3MEPEHUI

HccnenoBaTh 3aBUCHUMOCTH (DU3MUYECKMX BEJIMYMH C MCIIOJIB30BAaHMEM MPSIMBIX
U3MEPEeHuil; Ipu 3TOM KOHCTPYHUpPOBaTbh YCTaHOBKY, (UKCHPOBATH pPe3YJIbTATHI
MOJIyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE TAOIHUI U IpauKOB, JeNaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEJOBAHUS

CO6J'II-OI[aTL ImpaBujia 0e30I1acCHOr0 TpyAa Ipu MMpoBCACHUU HCCJIeIOBaHUN B paMKax

yqeGHoro OKCIICPUMCHTA, yqe6HO—HCCHeHOBaTeHBCKOﬁ u HpOCKTHOfI JCATCIIBHOCTH C
HCIIOJIb30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u ﬂa60paT0pHoro O60py,HOBaHI/I$I

11.13

Pemate pacuérHbie 3a7auM ¢ SIBHO 3aJaHHOW (PU3WYECKON MOJIETBIO, UCIOJIB3Ys
(¢u3MYecKue 3aKOHBI M TMPHUHIIMIIBI; HA OCHOBE aHAJM3a YCJOBHUS 3aJa4dl BBIOMpPATE
(bU3MYECKYIO MOJIEINb, BBIICTATh PU3NYECKUE BETUYHHBI U POPMYJIbI, HEOOXOAMMBIE
JUisl €€ peuieHusi, MPOBOAMTH PACU€Thl M OLEHUBATh PEATbHOCTh IOJYYEHHOIO
3HaYeHUS (PU3NIECKON BEITMUNHBI

11.14

Pemate kadecTBEHHBIE 3a/ladyd: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPECUHUBYIO
IETIOYKY PACCYXIACHUI C ONMOpPOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznyecKue SBICHUS

11.15

Hcnonp3oBaTh mIpu pelieHHH Yy4eOHBIX 3a/ad COBPEMEHHble HH(OpPMAalMOHHbIE
TEXHOJIOTMM I IIOMCKA, CTPYKTYPHUPOBAHMS, HHTEPIPETAUUU W IPEICTABICHUS
y4eOHOM U Hay4HO-NONYJSPHOW HMHPOpPMAIMK, MOJYyYEHHOW U3 PpazIUYHbIX
MCTOYHUKOB; KPUTHUYECKU aHAJIM3UPOBAThH MOJIy4aeMyI0 HH(POPMAIUIO

11.16

OOBSICHATh MNPUHLUIBI ACHCTBUS MalIUH, MPHUOOPOB M TEXHUYECKUX YCTPONCTB;
pa3ianyaTh yCIoBHs UX 0€30M1aCHOTO UCIOJIb30BAHUS B TOBCEIHEBHOM JKU3HU

11.17

[IpuBoAMTE TpHUMEPHl BKJIAJa POCCHUHCKMX M 3apyOeKHBIX YUEHBIX-(PU3MKOB B
pa3BUTHE HAYKH, B 00BSCHEHHE MPOLIECCOB OKPYIKAIOLIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTUH




Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B IOBCETHEBHOM >KU3HU JUIS
obecrieyeHrs: 0€30MAaCHOCTH MpU OOpalleHuH C NpUOOpaMu U TEXHUUYECKUMHU

1.18 YCTPOWCTBAMHM, JUISI COXPAHEHHS 3A0POBBS U COONIOACHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYIKaIOIIeH cpene
PaGorate B rpymnme ¢ BBIMOTHEHHEM PA3WYHBIX COIMAIBHBIX POJIEH, MIaHUPOBATI
11.19 paboTy TIpymmbl, pPalUMOHAIBHO paclpelesaTh OOS3aHHOCTH U IUIAHUPOBATh

JESITEIbHOCTh B HECTAH/IAPTHBIX CUTYAlIMSX, a/IEKBATHO OLIEHUBATh BKJIAJ KaKJOTO U3
YYaCTHHMKOB TPYIIIBI B PEHICHUE pacCMaTPpUBAaEMON POOIEeMBbI

IMPOBEPAEMBIE DJIEMEHTBI COAEP) KAHUSA

10 KJIACC

Kon Koa nposepsiemoro

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS
pa3jena | 3JjieMeHTa

OU3NKA 1 METOJAbIl HAYUHOI'O I[TO3HAHUA

®usuka — HayKa o npupoje. HayuHbie METO/IbI MO3HAHUSA

1.1 OKpykaromero Mupa. Ponb skcnepumeHTa W TEOpUHM B
nporiecce MO3HAHUS TPUPOBbI. DKCIIEPUMEHT B (PH3UKE

1 MopnenupoBanue (U3MUECKUX SBIEHUH M TPOIECCOB.
Hayunbie runore3pl. ®usznyeckue 3aKOHbBI U TEOPHUHU.
12 I'panuibl mpuMeHUMOCTH (PU3HYECKHX 3aKOHOB. [IprHIIMT

cooTBeTcTBUs. Ponb m mecto pusmku B QopMHUpOBaHUU
COBPEMEHHOW HAay4YHOW KAPTHUHBI MHpPA, B IPAKTUYECKON

NEeITEeIbHOCTH JIIOIEN

2 MEXAHUKA

KMHEMATHKA

MexaHudeckoe JABHXCHHC. OTHOCUTENIFHOCTD

2.1.1 N
MEeXaHM4YecKoro aBukeHus. Cucrema orcuéra. TpaekTopus

[lepemerienue, CKOpocTh (CpeaHsIsl CKOPOCTh, MTHOBEHHAs!
CKOpPOCTb) M YCKOPEHHE MaTepuaJbHOW TOYKH, HUX
MPOEKIIMH Ha OCH CcUCTeMbl KoopauHaT. CliokeHue
MEpEMENICHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE M  PABHOYCKOPEHHOE  MPAMOJIHMHEHHOE
21 513 nBrKeHre. I'paQuKu 3aBHCUMOCTH KOOPIUHAT, CKOPOCTH,
' o YCKOPEHHMS, IIyTH ¥ [IEPEMEIIEHHUS MATEPHAILHON TOUYKH OT

BPEMEHHU

2.14 CBoOoaHoe mageHue. Y CKOpeHHe CBOOOHOTO MMaICHUS

KpuBonunueiinoe nBuxeHue. PaBHOMEpHOE JBHKEHUE
215 MaTepuaabHOU TOYKHU 10 OKPYKHOCTH. YTJIOBAsk CKOPOCTD,
o NUHEHHas CKOPOCTb. IMepron u 4acToTa.

LleHTpOoCTpEMUTEIILHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUAOMETP,  JIBUIKCHHE

CHapsA 0B, LHCIHBIC U pCMCHHBIC IICPpEaAavIn




[Ipaktnyeckue  paboTel.  M3MepeHne  MrHOBEHHOM
ckopoctu. MccienoBanre COOTHOLIEHUSI MEXAY MYyTSIMHU,
MPOMICHHBIMUA TEJIIOM 3a IIOCJEJI0BATEIbHBIE PaBHbIC
MIPOMEXYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUU C
HayallbHOW  CKOpPOCThIO, paBHON  Hym0. HM3ydeHue
JIBWDKEHUS IIapuKa B BS3KOM KuakocTh. HM3ydeHue
JBUKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Ipuamun otHocutenbHOCTH ['anmunes. IlepBblid  3aKOH
Herorona. MHepuuanpHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMn cynepno3uimu CUuil

223

Bropoit 3akoH HploTOHa 111 MarepuaibHOM TOYKH B
uHepuuansHoii cucreme orcuéra (MCO). Tperuil 3akoH
HeroToHa 1711 MaTepHalIbHBIX TOYEK

224

3akoH BcemupHOro taroreHus. Cuna Ttsxectu. Ilepmas
KOCMHYEcKasi CKOpocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHs CKOIbKEHUS U
cuna TpeHus tmokos. Koaddumuent Ttpenus. Cuna
COTIPOTHUBIICHUS TIPH JIBMKCHUH TeJla B KUJIKOCTH WM rase

2.2.7

[TocTynarenbHOe M BpalaTeIbHOE JBHXKCHHE a0COJIOTHO
TBEPJOTO Tena

2.2.8

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpaieHus. [Tinedo cuisbl.
YcnoBus paBHoBecus TBEpaoro tena B MCO

229

TexHu4eckue yCTpOMCTBA: MOJUIMIHUKH, JIBH)KCHHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckrne paboTel. M3yueHune ABUKEHHS OpycKa IO
HAKJIOHHOHM IIJIOCKOCTH IOJ IEHCTBHEM HECKOJBKHMX CHII.
HccnenoBanue 3aBUCHUMOCTHU CHII YIPYTOCTH,
BO3HHUKAIOIIKX B 1e(OpMUPYEMOI PYKUHE U PE3UHOBOM
oOpasme, ot BenuuuHbl ux aedopmanuu. MccnemnoBanue
YCIOBUW paBHOBECHUSI TBEPAOrO Tela, HMMEKONIIETO0 OCh
BpallECHU

23

3AKOHBI COXPAHEHN A B MEXAHUKE

23.1

NMnynec mMaTepHanbHOM TOYKH, CUCTEMbI MAaTEpUAIbHBIX
TO4eK. MIMIyJIbC CHIIBI U U3MEHEHUE UMITYJIbCA TElla

232

3akoH coxpaHeHus wumnyiasca B MCO. PeaktuBHoe
JBUKCHHE

233

PaGora cunel

234

MorHocTh CHIbI

235

Kunernyeckass sHeprusi mMaTepualbHON TOUKH. Teopemao
KMHETUYECKOM SHEPrUu




[TorenumansHas sueprus. [loTeHnManbHas 3HEPTUsl yIpyro

2.3.6 neGopMUpOBaHHON MpYXHHBIL. lloTeHIManbHas SHEpPrus
TeJa BOJIHM3U MOBEPXHOCTH 3eMIIH
[TorennuanbHbIE U HEMTOTEHIUAIBHBIE CHITBL. CBS3b PabOTHI
)37 HETMOTEHIUANBHBIX CHJI C W3MEHEHHEM MeXaHHYeCKOU
o SHEPTUH CHCTEMBI TeJl. 3aKOH COXPAaHEHHs MEXaHUUYECKOM
SHEepruu
2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
3.9 TexHuueckue yCTpOMCTBA: NBUXKEHUE PAKET, BOIOMET,
o KOIIEP, IPYXUHHBIN MUCTOJIET
[IpakTnueckue pabotbl. M3ydeHue CBSA3M CKOPOCTEM Ten
2.3.10 pu HeynpyroMm yaape. MccnenoBanue cBsi3u pabOThI CHITBI

C UBMEHEHHEM MEXaHUYECKOM QOHCPI'HH TCJa

MOJIEKVYJISAPHAA ®U3UKA 1 TEPMOJANHAMUKA

3.1

OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE  TOJIOXKEHUST  MOJIEKYJSPHO-KUHETHYECKOM
Teopuu. bpoyHnoBckoe nBumxenue. duddysus. Xapaxrep
JNBUKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

Mopenn CTpOeHHs ra3oB, KMAKOCTEW M TBEPABIX TEI U
00BbsICHEHHE CBOMCTB BEllleCTBA HA OCHOBE ATUX MOJIEIeH

Macca wmonekyn. KomnuectBo BemectBa. IlocrosHHas
ABoraznpo

TemoBoe paBHOBecue. Temmeparypa U €€ HU3MEpEHHE.
[Ixana remneparyp Llenscus

Mogenb nacajaIbHOro rasa. OcHoBHOE YpaBHCHUC
MOJ'ICKy.]'IHpHO—KHHCTH‘IGCKOfI TCOPUHU NACAIIBHOI'O I'a3a

AOcomoTHasi ~ TeMmIepaTypa  Kak  Mepa  CcpeaHen
KMHETUYECKOW SHEPrUH TEIJIOBOTO ABM)KEHHUS YaCTHUIL Ta3a.
[kana remneparyp Kenbuna

VYpasuenue Knaneiipona — Menneneesa. 3akon [lanpToHa

l'azoBble 3akoHbl. M30mporiecchl B HUAEaTbHOM Trasze C
MOCTOSTHHBIM KOJIMUECTBOM BEILIECTBA: U30TepMa, H30X0pa,
n3obapa

TexHudeckue yCcTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTnueckue paboTel. M3mepeHne macchl BO3IyXa B
KJIacCCHOM KOoMHare. VccienoBaHue 3aBUCHMOCTH MEXKITY
rapaMeTpamMH COCTOSIHUSL Pa3peKEHHOTo ra3a

3.2

o

CHOBbI TEPMOJIMHAMUKI

3.2.1

TepMoguHamuueckass cucrema. BHYTpeHHs dHeprus
TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS

322

KomnyectBo TemnoTsl u pabora. BHyTpeHHSSE sHeprus
OJIHOATOMHOI'0 UJCAJIBHOTO ra3a




Bunsl Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
n3irydeHue. Termmo€éMKoCTs Tena. Y aenbHas TeII0EMKOCTh

323 BemiecTBa.  Pacyér  KoNMYeCcTBa  TEIUIOTHI  TMPU
Teruionepeaayue
IlepBbii 3ak0H TepMoauHaMukH. lIpumeHeHue nepsBoro
324 3aKOHa TEPMOJMHAMUKH K m3omporeccam. [ 'paduueckas
UHTEpHpeTanus padoThl ra3a
TennoBble MamuHbl. [IpuHUMOBL JIEWCTBUSA TEIUIOBBIX
395 MaimuH. [IpeoObpa3zoBanHusi 3HEPTUH B TEIUIOBBIX MaIIWHAX.
o Kospduimenr mnonesHoro neiictBus (manee — KII)
tertoBor MamnHel. Lk Kapao u ero KIT{
Bropoit  3akon  TepmoaumHamuku.  HeoOpartumocTs
3.2.6 MpOIIECCOB B TpHpoAe.  TerioBble  JBUTATEIU.
DKosorn4eckne mpo0IeMbl TEIIOIHEPTETHKH
327 TexHuyeckue ycTpoWcTBa: JABHUraTelb BHYTPEHHETO
o Cropausi, ObITOBOM XOIOAMILHUK, KOHIUIIUOHED
393 IIpakTnueckue paboTHI. Nszmepenne yJEITbHON
o TEIIOEMKOCTH
AT'PEI'ATHBIE COCTOSAHUSA BEILIECBA. ®A30BBIE ITEPEXO/1bI
[TapooOpazoBanue u KoHAeHcays. VicapeHue 1 KUIeHue.
3.3.1 VnenpHast Temiota mapooOpa3oBaHUsS.  3aBUCHUMOCTH
TEMIEPaTypbl KUIIEHUSI OT 1aBJICHUS
130 AOconioTHasT YW OTHOCHTENbHAs BIIAXXHOCTh BO3AyXa.
e HacelmeHnsIi map
Teépmoe Tteno. Kpucramnumueckne u amopdHble Tena.
3.33 AHun30TpONMUsA CBOMCTB KpHCTauoB. JKuakue KpHCTaslIb.
33 CoBpeMeHHbIE MaTepHUaIb
334 [InaBnenne wu Kpucraumsauusa. YJIelbHas TeIuloTa
e riaienus. Cyomumariust
3.3.5 VYpaBHeHue TeroBoro OanaHca
TexHu4ecKue yCTPOMCTBA: TUIPOMETP U ICUXPOMETD,
136 KaJIODUMETP, TEXHOJOTMM IIOJYYEHUS COBPEMEHHBIX
o MarepuajoB, B TOM YHCIC HAHOMATEPUAIOB, W
HAaHOTEXHOJIOTUU
3.3.7 [IpakTrdeckue paboThl. Mi3mMepeHne BIaKHOCTH BO3yXa
4 DJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 OnexTpuzanus Tesl. OJeKTpuueckuil 3apsia. [IBa Buaa
o AIEKTPUUYECKHX 3aPSI0B
4.1 4.1.2 [IpoBOHUKH, TUAAEKTPUKHU U TTOTYTPOBOIHUKA
4.1.3 3aKOH COXpaHEHUs JIEKTPUYECKOro 3apsia
4.1.4 B3aumonerictsue 3aps10B. 3akoH Kynona




Onexrpuueckoe nojue. HanpskEHHOCTb 3IEKTPUYECKOTO

4.1.5 nosst. Ilpunnun cynepnosunyy. JIMHUM Hanps>KEHHOCTH
AEKTPUYECKOTO OIS
416 Pabora cun »snexTpocraTmueckoro mois. lloTreHmman.
o Pa3HOCTh MOTEHIHAIOB
417 IIpoBoguuKHN U JUINEKTPUKM B IOCTOSSHHOM
o NEKTPUYECKOM IoJIe. JInanekTpudeckas NpoOHULIAEMOCTh
DIEKTPOEMKOCTb. Konnencarop. DIEKTPOEMKOCTD
4.1.8 IJIOCKOTO  KOHJIEHCATOopA. DOHeprusi  3apsHKEHHOTO
KOHJICHCATOPa
TexHU4ecKue yCTPOMCTBA: JJIEKTPOCKOIL, 3JIEKTPOMETD,
419 INEKTPOCTATUYECKAS 3aIuTa, 3a3eMIICHUE
o JIEKTPONpPUOOPOB, KOHJAEHCATOp, KCEPOKC, CTPYHHBIN
IIPUHTEP
4110 [Ipaktnyeckne paboTel. M3MepeHue dIIEKTPOEMKOCTH

KOHACHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX

VcaoBus CyYII€CTBOBAHUA ITOCTOAHHOI'O JJICKTPHUYCCKOI'O

4.2.1 Toka. Mcrounuku Toka. Cuna toka. [TocTosHHBIN TOK
422 Hanpsioxenue. 3akon Oma 1151 yyacTka 1enu
423 DneKTpUYeCcKoe COINPOTHUBIICHUE. VY nenbHoe
o COIPOTHBJICHHE BEIECCTBA
424 [locnenoBarensHoe, [apajuIeIbHOE, CMEIIIaHHOE
o COEIMHEHHE MTPOBOIHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akoH /xoyist — Jlenna
4.2.6 MOMIHOCTB IEKTPUIECKOTO TOKA
aekTpoABKymas cwia (nanee — 3J1C) U BHyTpeHHee
4.2.7 COIIPOTHBIIEHUE UCTOYHUKA TOKA. 3akoH Oma JU1sl TOIHON
(3aMKHYTOM) 251ekTpuueckoi renu. KopoTrkoe 3ambikanue
DONEeKTpOHHasT  MNPOBOAMMOCTb  TBEPABIX  METAIUIOB.
4.2.8 3aBHCHUMOCTb COIIPOTUBIIEHHSI METAJNIOB OT TEMIIEPATYPBHI.
CBepxnpoBoIuMOCTb
429 OnexTpuueckuil TOk B BakyyMme. CBOMCTBa 3JEKTPOHHBIX
o MY4KOB
[TonynpoBOAHUKH. CobGcTBeHHas u MpUMECHas
4.2.10 MIPOBOJMMOCTh  NOJIyIPOBOAHUKOB.  CBoOMCTBa  p-n
nepexona. [loxynpoBoJHUKOBEIE TPUOOPHI
4911 DJIEKTPUYECKHUI TOK B AJIEKTPOJUTAX. DIEKTPOJIUTHUECKAS
o JHMCCOLMALUS. DIEKTPOIIU3
DOnekTpuyeckuii TOK B razax. (CaMoCTOSTENbHBIA U
4.2.12 HECAaMOCTOSITEIbHbBIN pas3ps. Paznuunbie THIIBI

CaMOCTOATENIbHOTO pa3psana. Monnus. [lna3zma




TexHuueckue  yCTpOMCTBA:  aMIepMETp,  BOJIBTMETP,
peoctar, MCTOYHUKM TOKA, DIJIEKTPOHArpeBaTEIIbHbIC

4.2.13 pUOOPBI, AIEKTPOOCBETUTENBHBIC MPHOOPHI, TEPMOMETP
COIIPOTHBIICHUSI, BAaKyyMHbI JAMON, TEPMUCTOPBI U
(boTOpe3nCTOpPHI, MOTYNPOBOAHUKOBBIN N0, TAJIbBAHUKA
[IpakTueckue paboTHI. N3yuenune CMEILIaHHOT'O
4714 COEJIMHEHMSI PE3UCTOPOB.
o Namepenne DJIC HCTOYHHMKA TOKA W €ro0 BHYTPEHHETO
comnpoTuBieHus. Habmonenue anekrponaunsa
11 KJIACC
Kon Koanposepsiemoro
IIpoBepsiemble 31eMEHTBI COACPKAHUS
pa3ziesia | 3JieMeHTa
4 OJIEKTPOANMHAMUKA
MATHUTHOE MIOJIE. 2JIEKTPOMATI'HUTHAA MHAYKUMA
431 [TocTrosiHHBIE MarHuTHl. B3aumozelcTBue NOCTOSHHBIX
o MarHuTOB
MarautHoe 1mosie. BekTop MarHMTHOM MHIYKIUU.
432 ITpunuun cyneprno3unyu. JIMHUM MarHUTHOW MHTYKIIMH.
o KapTrHa nuHMi MarHuTHON MHIYKLMH TOJIS TOCTOSIHHBIX
MarHuToB
MarnuTHoe 1ose npoBoAHMKa ¢ TOKOM. KapTuHa nuHui
433 MOJIsl JJIMHHOTO TMPSIMOTO MPOBOJAHHMKA M 3aMKHYTOT'O
o KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKA C TOKOM. OIbIT
Opcrena. BzanmopelicTBre MpOBOAHUKOB C TOKOM
434 Cuna Amnepa, €€ MO/lyJIb U HalpaBiIeHHUE
Cuna Jlopenua, e€ MOAysb U HampaBiieHHE. J[BUKeHUE
43 435 3apsDKEHHOM YacTUIbl B OJIHOPOJHOM MAarHUTHOM TOJIE.
PaGoTa cuiel Jlopenia
4.3.6 SIBneHune aMeKTpPOMAarHuTHON MHAYKIIUU
4.3.7 IToTOK BEKTOpa MarHUTHON MHIYKIUU
438 OJC wmHaykuuu. 3aKOH SJIEKTPOMAarHUTHOM HWHIYyKLIUU
o dapanes
BuxpeBoe anektpuueckoe mnone. IOJC wunaykuum B
4.3.9 IIPOBOJIHUKE, JBUOKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM I10JIE
4.3.10 [IpaBuno Jlenua
4311 NunykTuBHOCTH.  SIBJIGHME  CaMOMHAYKIWH. QJIC
o CaMOMHIYKIUH
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYLIKU C TOKOM
4.3.13 ONEeKTPOMarHuTHOE 110J1€




TexHuueckue  yCTpOMCTBA:  IIOCTOSHHBIE  MAarHHUTBHI,

4.3.14 AJIEKTPOMArHUTHI, 3JIEKTPOJIBUraTeNb, YCKOPHUTENIH
AJIEMEHTAPHBIX YaCTULl, UHAYKIMOHHAS I1€Yb
[TpakTueckue paOoThl. I3yueHHWE MAarHUTHOIO TOJS

4315 KaTyLIKH ¢ TOKOM. MccrenoBanue qeicTBUs IOCTOSIHHOTO

MarHuTra Ha paMKy ¢ TOKOM. McciepmoBaHue sIBICHUS
ANEKTPOMArHUTHOW UHAYKIHUH

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U S3JIEKTPOMATI'HUTHBIE KOJIEBAHWA

Konebarenbnass cuctema. CBoOomgHBIE  KOeOaHUS.
lapmonnueckue  konebanms.  Ilepwom, — dacrora,
aMIIuTy1a ¥ (aza KoyieOaHui

IIpyxMHHBINA MassTHUK. MareMaTU4eCKUI MasiTHUK

YpaBHeHHE TapMOHHYECKUX KoneOanuii.
Kunematuueckoen IUHAMUAYECKOE OIUCaHUE
KOJIEOATEIHLHOTO IBIKECHUSA

[IpeBpatiieHre SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSAX.
CBs3p aMIUIUTYBl KOJIEOAHUN HWCXOAHON BEIUYUHBI C
aMIUTUTYIaMU KoJieOaHui €€ CKOPOCTH U YCKOPEHUs

KonebatenbHblil koHTYp. CBOOOHBIE 2JIEKTPOMATHUTHBIE
KoieOaHus B HUACATBHOM KOJNEOATeTbHOM KOHTYpE.
AmHanorus MEXIY MEXaHUYECKUMU u
AIIEKTPOMArHUTHBIMU KoseOanussmMu. @opmyna ToMcoHa

3aK0oH COXpaHEHUS IHEPTUHU B UICATHHOM KOJIeOaTEIIbHOM
KOHTYpe

BoiHykneHHble MexaHMueckue Kojebanus. Pesonanc.
P€30HaHCHaH KpI/IBaH. BI)IHY)KI[CHHI)IC BHCKTpOMaFHI/ITHLIe
KOJICOaHMSI.

[TepemennbIil Tok. CHHYCOUAANBHBINA IEPEMEHHBIH TOK.

MOH_[HOCTL IEPpEMCHHOT'O TOKa. AMHJ’II/ITYI[HOG u
HeﬁCTBYIOLHee 3HAYCHUC CUJIbI TOKA U HAITPAKCHUA

5.1.10

Tpancdopmarop. [TpousBoacTso, nepegaya u
NOTpeOIeHNE INEKTPUIECKON IHEPTHH. DKOIOTHUECKHE
PUCKH TIpM TPOMU3BOJCTBE DIJIEKTPUUECKOW HHEPTHUU.
KynbTypa HCIIOJIb30BaHUS 3IEKTPOIHEPT U B
[MOBCETHEBHOM KU3HU

5.1.11

TexHuueckue ycTpocTBa: ceiicMorpad, 31eKTpUUECKUi
3BOHOK, JIMHUU JJIEKTpoIIepeaayd

5.1.12

[TpakTueckue pabotel. VccnenoBanue 3aBUCHMOCTH
nepuoja Majblx KojiebaHul rpy3a Ha HUTHU OT JAJIMHBI HUTH
U Macchel rpysa. MccienoBanue nepeMeHHOro Toka B Lenu

u3 IIOCJIICA0OBATCIIBHO COG,Z[I/IHéHHLIX KOHACHCATOpa,

KAaTyLIKHA U PE3UCTOPA
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MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHndyeckue BOJHBI, YCIIOBUSL pacHpOCTpaHEHUS.
ITepuon. CkopocTh pacnpOCTpaHEHHS M JIMHA BOJIHBI.
HonepeqHHe " MPOAOJIbHBIC BOJIHBL

522

WnTepdepennus u qudpakius MEXaHHYeCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. I'poMKoCTb 3ByKa. BpicoTa ToHa.
TemOp 3ByKa

524

ONEKTPOMarHUTHbIE  BOJHBL.  YCIIOBUS — W3IIy4YEHUS
JJIEKTPOMArHUTHBIX  BOJH. B3amMHas  opueHTanus
BEeKTOpOB E, B 1 v B 2JIEKTPOMarHuTHOM BOJIHE B BAKYyME

5.2.5

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJH:  OTpPaXKCHHE,
IIPEJIOMIICHHE, HOJIApU3aLus, Tudpaknus,
uHTepdepenus. CKOpoCTh IIEKTPOMArHUTHBIX BOJTH

5.2.6

[IIxamna 3IIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMATrHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

[TpuHIUMIIBI paguoCBsA3M W TENCBUACHHS. Pamuonokarusi.
DJEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH cpebl

52.8

TexHU4ecKkue yCTpOMCTBa: MY3bIKaJIbHBIE WHCTPYMEHTHI,
yJIBTPa3ByKOBass JUATHOCTHKA B TEXHUKE U MEIUIIMHE,
panap, paauonpUEMHUK, TEJICBU30p, aHTEHHA, Telie(oH,
CBY-1reun

53

OIITUKA

53.1

[IpsiMonuHetHOE pacpOCTpaHEHUE CBETA B OJIHOPOJHOM
cpene. JIyu ceera

532

OtpaxeHue  cBeTa. 3aKOHbl  OTpPaXCHHs  CBeTa.
[Toctpoenue n300pakeHuii B MIOCKOM 3epKae

533

[Ipenomnenne cBera. 3aKkoHBI IPETOMIIEHHS CBETA.
AOGCOTIOTHBIN MTOKa3aTeNb MPEIOMIICHUS

534

[Tonmnoe BHyTpeHHee oTpaxeHue. IlpenenpHbli yroma
MOJTHOTO BHYTPEHHETO OTPaKEHUS

5.3.5

ﬂI/ICHepCHH cBeta. CII0XKHBIN cocTaB O€JI0ro CBeTa. HBeT

5.3.6

Coluparonue ¥ pacceuBaOIIMe JUH3BI. TOHKas JTUH3A.
DoKyCHOE PacCTOSIHUE U ONTUYECKas CUJla TOHKOM JTMH3BI.
[Toctpoenne  w300pakeHWH B~ COOMpAIIUX U
pacceuBalOIMX JuH3aX. QPopMyna TOHKOW JIMH3BL
YBenuueHue, JjaBaeMoe JIMH30M

5.3.7

Hpenenm NPUMCHUMOCTHU T COMCTqueCKOﬁ OIITUKHU

5.3.8

Unrtepdepennust  cera. KorepeHTHblE  HMCTOYHHUKH.
VYcnoBuss HaOdIOACHUS MAaKCUMyMOB M MHUHUMYMOB B
uHTEephEpPEHIIMOHHOW KapTUHE OT JABYX CHH(pa3HBIX
KOT'€pEHTHBIX HCTOUHUKOB

539

Hudpakuus ceta. [QudpakuronHas pemérka. Y cloBUe
HAOJIFO/ICHUSI TJIAaBHBIX MAaKCHMyMOB TIpU  TTaJICHUU




MOHOXPOMATHYECKOTO  cBeTa Ha  JU(PAKIHOHHYIO

pelmeETKy
5.3.10 [Tonsipuzanus cBeta
TexHu4ecKkue yCTpOMCTBA: OYKH, Jiyma, ¢oToarmapar,
5.3.11 MPOEKIIMOHHBIM  ammapaT,  MHUKPOCKOIN,  TEJIECKOII,
BOJIOKOHHAsI ONTHKA, TU(paKkMOHHAS pEIIETKA, TOJISIPOU]
[TpakTiueckne  pabotel.  M3mepeHme  mokazarens
5.3.12 npenomieHus. VccnenoBanue CBOWCTB M300paKCHHH B

nuH3ax. HaOmronenue nucrepcuu cBera

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHuIBl  NPUMEHUMOCTH  KJIACCHYECKOM MEXaHHKH.
[TocTynaTel TEOpHH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH
MOAYJSI CKOPOCTH CBETa B  BaKkyyme, MPHUHIIUI
OTHOCUTEIBHOCTH DHHIITEHHA

6.2

OTHOCHUTENHLHOCTD OJHOBPEMCHHOCTH. 3aMeI[J'IeHI/IC
BPEMCHHU U COKPALICHUC NJIVMHBI

6.3

DHeprus ¥ UMITYJIbC CBOOOTHOM YaCTUIIbI

6.4

CBsi3b Macchl C DSHEprHei W MMITYJIbCOM CBOOOIHOM
YaCTHUIIBI. DHEPTHUS TIOKOSI CBOOOHOM YaCcTUIIBI

KBAHTOBAA ®U3NKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKH

7.1.1

®otonbl. ®opmyina [1nanka cBs3u 3HEprun (HOTOHA C €T0
4acTOTOW. DHEPrus U UMILYJIbC POTOHA

OtkpeiTue u uccinenopanue Goroddpdekxra. OnbiTel A.T.
CroneroBa. 3akoHbl poTod(pdexTa

VpaBuenue OifHmrteltHa 118 Qortosdpdexra. «Kpachas
rpanuna Gorodddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIeOGenera

7.1.5

XUMHUYECKOE NEHCTBUE CBETA

7.1.6

TexHudyeckue ycTpoiicTBa: (OTOIIEMEHT, (POTOAATUHK,
coJTHe4Has OaTapes, CBETOIHO]]

7.2

CTPOEHUE ATOMA

7.2.1

Mopnens atoma Tomcona. Onwitel Pesepdopaa mo
HCCIIEIOBAaHHIO CTpOeHUs aToma. [TimaneTapHas Monienp
aToma

7.2.2

[Toctynatel bopa. U3nyuenue u moriomeHue (pOTOHOB
IIPY [IEPEXO0JI€ aTOMA C OJHOTO YPOBHS SHEPIHH HA JIPYTOM.
Buner cnexktpoB. Cnekrp ypoBHEH »dHEpruM aroma
BOZOPOAA

7.2.3

BosHoBBIE cBOMicTBa yactul. Bossbsl ge  bpoins.
KopmyckysipHO-BOJHOBOM Jlyau3M. Judpakmmst
AJIEKTPOHOB Ha KPUCTAJLIAX




7.2.4

CrnoHTaHHOE U BBIHYKJEHHOE U3Ty4eHUe. Y CTPONUCTBO U
HNPUHIMI paboTHI Ja3epa

7.2.5

TexHuueckue  yCTpPOMCTBA:  CIEKTPaJbHBIA  aHAIW3
(crieKTpoCKoOIT), J1a3ep, KBAHTOBBIN KOMIBIOTED

7.2.6

[Ipaktuueckne pabotel. HaOmroneHne TUHEHYATOTO
CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonbl HaOMIOACHUS W PETUCTPALIMM JIEMEHTAPHBIX
YaCTHL]

7.3.2

OtkpeiTHe paauoakTuBHOCTH. OmbIThl Pe3epdopma mo
OMpECIICHUIO COCTaBa PaJMOAKTUBHOTO  HM3JTyYCHUS.
CpoiictBa anmb(da-, Oera-, raMMa-u3IydcHHs. BrusHue
paI[I/IoaKTI/IBHOCTI/I Ha JKXUBBIC OpFaHI/ISMBI

7.3.3

OTtkpbITHE IPOTOHA U HEWTpoHA. HykiloHHas Mozenb sipa
I'eitzenOepra — MiBanenko. 3apsn sapa. MaccoBoe 4uciio
sanapa. N3otomnsl

7.3.4

Anbda-pacnian. ONEKTpPOHHBIH M TIO3UTPOHHBIN OeTa-
pacnan. ['amma-uznyudenue. 3akOH PaJUOAKTHBHOIO
pacmaja

7.3.5

DHeprus CBsA3M HyKJIOHOB B siipe. SnepHbie cuibl. [ledekt
MAacchl Aapa

7.3.6

Snepuble peakuuu. JleneHne U CUHTE3 A1ep

7.3.7

SAnepnsiii peakrop. TepmosiaepHslit cuntes. [Ipobiemsl u
NEPCIIEKTUBBl  AJEPHOM DHEPreTUKH. KOJIOIMYECKHE
aCIIEKTHI SIAEPHON SHEPTETUKHU

7.3.8

BJ'ICMCHTapHBIC YaCTHUIIBI. OTKpHTI/Ie IIO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIG B3aUMOJICUCTBUS

7.3.9

TexHuueckue ycTpoicTsa: J03UMETp, kKamepa BunbcoHa,
AJIepHBIN peakTop, aToMHas ObomOa

7.3.10

[TpakTrueckue padotsl. MccnenoBanue TpekoB yacTull (1o
roToBeIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 38é31H0T0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, TUTAHETHI,
HAX BUOAUMOE IBIH)KEHUE

8.2

Conneuynas cucrema. IlnaHeTsl 3eMHOW  IpyHIbL
[ImaHeThI-rUraHThl U UX CIIyTHUKH, KAPJIUKOBBIE IIAHETHI.
Maunblie Tesa COTHEYHON CUCTEMBI

8.3

Comnne, d¢otochepa wu  armochepa. ComHeuHas
AKTUBHOCTb

8.4

HcTtounuk sneprun CosHLa U 3BE37

8.5

3BE31pI, WX OCHOBHBIE  XapaKTEpPUCTUKM:  Macca,
CBETUMOCTb, pPaJMyC, TEMIEparypa, HUX B3aUMOCBS3b.
JlnarpaMma  «CHEKTpajbHBIM KJIAaCC — CBETUMOCTbBY.




3BE31pl TJIABHOM IIOCJIEIOBATEILHOCTH. 3aBUCUMOCTD
«Macca —  CBETHMOCTBH» oIa 3BE3N rJIaBHOU
[IOCJIEA0BATEILHOCTH

Buytpennee crpoenme  3BE3n.  CoBpeMEHHBIC
8.6 IIPEJICTaBJICHUS O POUCXOKIAEHUU U dBotonny ConHua u
3BE3/]. DTalbl )KU3HU 3BE3]

Mineunsii  Ilyte — nHama Tanaktuka. ChnupanbHas
8.7 cTpykrypa [amakTtuku, pacnpeneneHue 3BE3N, Traza H
' neutd. [lonoxenue u nBwxenue ConHina B [anmakTuke.

[Tnockas u chepuueckas moacucTeMsl [ amakTuku

23 Tunel ranakTvk. PagvoranakTukd ¥ KBasapbl. U&pHble
' JIBIPBI B SIIPax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0b6ma.
2.9 Pazberanne ramaktuk. Bospact u pammyc BcenenHoid,
' teopust  bonbmoro  B3peiBa.  Mogens  «ropsuein

Bceenennoi». PenukroBoe usnyyeHue

Macmtabnast ctpykrtypa Bcenennoil. MertaranakTHka.

8.10 .
Hepeménnpie mpobieMbl aCTPOHOMHH

IMPOBEPAEMBIE HA EID I1IO ®U3UKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJBHOM MPOT'PAMMBI CPEJHET'O OBIIETO OBPA3OBAHUS

Kon
NpoBepPsAEMOro
TpeOoBaHMSI

IIpoBepsiemble TPeOOBAHKUS K MPEIMETHBIM Pe3yJIbTaTaM 0CBOEHUS
OCHOBHO¥i 00pa30BaTe/IbHOI MPOrpaMMBbI CPEHEro 001IEero 00pa3oBaHus

CdhopmMupoBaHHOCTD YMEHUI pacrio3HaBaTh (HYU3NIECKHE SBICHUS (IIPOIECCH) U

OOBSCHATH UX HAa OCHOBE HU3YYCHHBIX 3aKOHOB

BnaneHne OCHOBOIOJIArarOIIMMU (1)I/I3I/ILIGCKI/IMI/I INOHATHUAMHN H BCIMYHMHAMU,

XapaKTepU3yIOIUMH (PU3HUECKHE MTPOLECCHI

ChopmupoBaHHOCT, YMEHUH MPUMEHITh 3aKOHBI KIACCHYECKONH MEXaHHKH,
MOJICKYJISIPHOM (U3MKHM M TEPMOJWHAMUKH, SJICKTPOAMHAMUKH, KBAaHTOBOU
bu3ukn Uil aHanmM3a U OOBSCHEHHs SIBJICHUN MHKPOMHpPA, MaKpoMupa H
Meramupa, pa3indyaTh yCJIOBUA (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, TIOHMMaTh BCeOOIMi XapakTep (yHAAMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCTIOIH30BAHMS YACTHBIX 3aKOHOB; aHATH3UPOBATH (GUBNUECKUE

IMPpONHECChI, UCIIOJIB3Ysd OCHOBHLIC ITOJIOKCHU A, 3aKOHBI 1 3aKOHOMEPHOCTHU

ChopMHupoBaHHOCT yMEHHS pa3iIuyaTh YCJIOBHS HIPUMEHUMOCTH MOJelel

(hMBUYECKUX TEJ U TPOIECCOB (SIBICHU)

ChopMHupoBaHHOCTh YMEHUSI pelIaTh Pacy€THbIE 3aJayd C SIBHO 3a/laHHOM U
HESBHO 3aJaHHOM (U3MUECKON MOJIeNbl0: HAa OCHOBAaHMHM aHallu3a YCIOBUS

BBIOMPATh (PU3UUECKUE MOJIEIH, OTBEYAIOIIIE TPEOOBAHUAM 3a/1a4, IPUMEHSATh




(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3NYECKUX TEOPHH NpHU
HCIIOJIb30BAHUM MAaTEMAaTHYECKUX METOA0B PELICHUS 3a1a4, IPOBOAUTH PACYEThI
Ha OCHOBaHMM MMCIOUXCS JaHHBIX, AaHAIU3UPOBATb pE3YyIbTaTbl U

KOPPEKTUPOBATh METOJIbI PELIEHUS ¢ YYETOM IIOJIy4EHHBIX PE3YyJIbTaTOB

Pemarp kauecTBeHHBIE 3a7auu, TpeOylOUINMe MPUMEHEHUs 3HAHUN W3 Pa3HBIX
pa3aenioB MIKOIBHOTO Kypca (U3WKH, a TAaK)KE HMHTErpalliu 3HAHWHA U3 JPYTH]
MPEAMETOB €CTECTBEHHOHAYYHOTO IIMKJA: BBICTPAUBATH JIOTUYECKYIO IEMOYKY
paccyXIeHUl ¢ OMOPOil Ha U3yUYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3NUECKHE

SIBJICHUS

BrnageHne OCHOBHBIMM METOJAMH HAy4YHOIO IIO3HAHMS, HCIOJIB3YEMBIMU B
¢u3nKe: MPOBOAUTH TpPSIMBIE W KOCBEHHBIE M3MEPEHUS (DPU3MYECKHX BEIMYHUH,
BBIOMpAas ONTHMAJBHBIN CHOCO0 M3MEPEHHs M HCIIOJIB3YS W3BECTHBIE METOJIBI
OLICHKM MOTPEIIHOCTEH H3MEPEHHH, NMPOBOJUTH HCCIECIOBAHUE 3aBUCUMOCTEHN
(Gu3nMYecKuX BEIMYUH C MHCIOJIb30BAHUEM MPSAMBIX H3MEpEHUil, OOBICHATH
MOJTyYCHHBIE PE3YIIbTAThI, HCIIONB3YS (PU3HMUECKUE TEOPHH, 3aKOHBI M TOHATHS, U
JenaTh BBIBOABI;, COONIONATh IpaBHUIa OE30IMACHOTO TPyAa NPHU IMPOBEACHUU

UCCIIeIOBAaHUN B paMKax y4eOHOT0 SKCIIEPUMEHTa U y4eOHO-HCCIe10BaTeNbCKON
JESTENbHOCTH C MHCIHOJIb30BAHWEM LHU(POBBIX H3MEPUTENbHBIX YCTPONCTB MU

1a00opaTOpPHOTO 000y IOBAHHUS

ChopMupoBaHHOCT, YMEHUH aHAIM3UPOBATH U OLEHUBATH IOCIEICTBUS
OBITOBOM U TPOU3BOJICTBEHHOW JIESITEILHOCTH YEJIOBEKa, CBSI3aHHOW C
(U3UYECKUMH  TIpOIleCCaMH, C TMO3MIMH  HKOJOTHYECKON 0e30macHOCTH;
MPEACTABICHUI O pPalMOHAJIBLHOM IPUPOJIONOJIB30BAHUU, a TAKKE Pa3yMHOM

WCIOJIb30BAHUU JOCTHKEHUM HAYKH U TEXHOJIOTHH 1711 JaJIbHEMILIEero pa3BUTHUS

YEJIOBEUECKOro 00IIecTBa

OBnazneHue pazauuHbIMHU criocobamu paboTsl ¢ uMH(popManuendn QU3NIECKoro

COJIEpKaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTHH;

pa3BUTHE YMEHUN KPUTHUECKOTO aHallu3a U OLIEHKHU JJOCTOBEPHOCTH MOIy4aeMOit

uHpOpMaLIUU

10

CdhopmupoBaHHOCTH YMEHUN IPUMEHSATH OCHOBOTIOJIATAIOIIUE ACTPOHOMHUYECKHE
MIOHSITHSI, TCOPUU M 3aKOHBI JIJISl aHANIN3a U O0BSICHEHHS (PU3MYECKHUX MPOIIECCOB,
MPOUCXOISIINX Ha 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTaIaKTHUYECKON CPELIE;

IBIDKEHUST HEOECHBIX TEJ, DBOJIIOLMHU 3BE31 1 BeemeHnon

IHEPEYEHD 9JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMbIX HA EI'D 11O ®U3UKE

Kon

MBI

pasnaena/te

Kon
3JIeMeH IIpoBepsieMblii 3J1eMEHT COACPKAHUS

MEXAHHKA

1.1

KMHEMATHKA




MexaHu4deckoe JABMOKCHUC. OTHOCUTEIIBHOCTD MCXaHHUYCCKOI'O

1.1.1
nBkenns. Cucrema orcuéra

MarepuasibHasi TOUKA.

TPacKTOpHAE

Eé& pammyc-BekTop:
Flt)=(xle) plz )= (e)),

TpaeKIOpIL,

et

IIepeMEeIICHIIE ! ’G/'
1.1.2 A}—.:;(rz)_;p(rl):‘;z _;Fl: X
= (Ax. Ay, Az),

Iy TE.
CIioKeHHe [lepeMeleHHil:

Ny =4 + 4

CkopocTh MaTepuanbHON TOYKU:

=y -

U =_L =x,. aHaIOIM4HO v, =YV, U.=Z/
t—=0

CrnozxeHHe cKopocTell: o, =0, + 0, -

Brruucnenue NEpeMCIICHUS U ITYTU MaTepHaHLHOﬁ TOYKHU IIPpH

Hp?[MOJ'IPIHGfIHOM JABMOKCHHWHU BOOJIb OCH X IIO Fpa(i)I/IKy 3aBUCHUMOCTH

x(t)

5 _AD .,
YCKD[}EHIIE h-lﬂTepIIRHLHDII TOYOEKIL, 1 = —— = Ur = [H,. a._ .0
1.1.4 AL lyeso

a, =—2= =(v,)'. amanormgso a, =(v,)’, a.=(v.)’
Ars0 ' T

PaBHOMepHOC HpﬂMOHHHeﬁHOe JABWKCHUC!

1.1.5 X(t) = X0 + Vpyt




v, (t) — vo, = const

1.1.6

PaBHOYCKOpEHHOE NPAMOIUHENHOE IBUKCHUE:

x(t)=x,+uv r+H‘*'r:
- M 0x T

v (t)=vu, +at

a,. = const

U'j'f - L'I.ll.'r = 2"I'F'r.'f [IJ _""'-1]

b+ Ly,

e

_b5 )
IIpu DBIDKEHINI B OHOM HAIPABIEHIH IIVIE S = 12

el

r

1.1.8

CBoOoaHoe majeHue. Y CKOpeHre CBOOOHOTO MMaICHHUS.

Vi

Yo o

0 Xo {-

JIBr>keHue Tena, OpOIIEHHOTO IO/ YTIIOM 0L K TOPU30HTY:

[.‘n.'{t} =x; +U,t=x, +tU,cosa-f

e ,
V() =y, tu,t +gJT =¥V, tU,sina-f— ‘ETT

-

v (t)=v, =v,cosa

v.(t)=v,, + gt =v,5mma—gr

KpHBOJ'IHHCfIHOC JABHOKCHHC. I[BI/I)KCHI/IG MaTCpHaHLHOﬁ TOYKH I10

OKPYKHOCTH.
VYr0Bast ¥ TUHENHHAs CKOPOCTh TOYKHU:

v=wR




[Ipu paBHOMEpPHOM JBUKEHHUH TOYKH 110 OKPY>KHOCTH
2T

= —=2
w T v

. HCHTpOCTpeMI/ITCJIBHOG YCKOPCHHEC TOYKH:

:—:wZR

Ay R

. [lomHOE yCKOpEHHE MaTEpUATbHON TOUKH

Teépnoe Teno. [loctynarenbHoe U BpaniaTeIbHOE JBUKCHUE

1.1.9 }
TBEPZOTO Tena
1.2 JNHAMUKA
11 HNuepumansupie cuctembl otcuéra. IlepBwiii 3akoH HbroToHa.
o [Ipunuun otHocuTenbHocTH ["anunes
Macca Tena. [ImoTHOCTS BemecTsa:
m
1.2.2 p= v
Cuna. [IpyHUMI Cyneprno3uu CUi:
123 FpaBHO)JefICTB = F1 + FZ +. .
Bropoii 3akon HeroTona: qyist marepuansHoit Touku B UCO
;
1.2.4 Ap = FAt
pu
F = const
m——{—=
Flj! F 21
125 Tpernii 3akoH HpIOTOHA JUIs1 MaTEpHAIIBHBIX TOYEK:
Fip = —Fp
126 3aKOH BCEMUPHOTO TATOTEHUS: CUJIbI IPUTSKEHUS MEKY TOUEUHBIMU

MaccaMH paBHbI




Cuna tspxectu. LleHTp TspKecTH Tena. 3aBUCUMOCTh CHITBI TSDKECTH OT

BBICOTHI h HaJl MOBEPXHOCTHIO TUTAHETHI paanycom RO:

GMm
mg=————
9= Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:
1.2.7 E, = —kx

Cuna tpenusi. Cyxoe TpeHue.

Cuia TpeHHS CKOJIbKECHHUS:

Fp = uN

1.2.8

Cuna TpeHus OKosI:

E, <uN
Koadduunent tpenus
JlaBreHue:
F
1.2.9 p=F
1.3 CTATHUKA
o
F

MOMEHT CHJIBI OTHOCUTEIHHO OCH BPAIICHUS:

1.3.1

M| = Fl, rae | — nnedo cussl

-

F

OTHOCHUTENIBHO OCH, Hpoxopsmeid yepe3 Touky O neprneHAuKyJISpHO
PUCYHKY

1.3.2

LenTp macc Tena. LleHTp Macc CUCTEMBI MaTEpUAIIBHBIX TOUEK:




o myr + myry+. ..
rLl.M. =

mq +m2+

B onHOpOAHOM 1OJIE TSHKECTH

(g = const)
LIEHTP Macc TeJla COBIMAJAET C €ro IIEHTPOM TSKECTH
VYcnoBus paBHoBecus TBEporo tena B MCO:

[M,+M,+...=0

1.3.3 _ _
|F+Fy+...=0
1.34 3akon Ilackansg
JaBaenwue B xxuakoctH, nokosmeics B MCO:
1.3.5 p=po+pgh
3akoH Apxumena:
F Apx — iPBLITCCH
1.3.6 €CJIM TEJIO U KUAKOCTh nokositcss B UCO, To
F Apx — pg VBLITeCH
VcioBue nnaBaHus T
1.4 3AKOHbBI COXPAHEHHU B MEXAHUKE
NMnynbsc maTepuabHON TOYKH:
1.4.1 p =mv
NmMnynbc cuctemsl Te:
1.4.2 p=py+ Dyt .
3aKOH U3MEHEHHUS U COXPAHEHUS UMITYJIbCA!
B 1ICO
1.4.3 Ap = A(pl + p2+ e ) = FlBHeH_IHAt + FZBHemHAt+- -

B CO , ecnmn




Ap = A(py + py+...)=0

, €CITH

- -

FlBHeIHH + FZBHeLLIH+' .

PeakTtuBHOE BMKEHNE

=0

F

AF
1.4.4 X
PaboTa CHIIBI Ha MaJIOM MEPEMENICHUN:

:1=|}?'|-|$f'|-c05 a=F, -Ax

—

D
MOIIIHOCTD CHUIIBI:

€CJIM 3a BpeMs

pa60Ta CHJIBI UBMCHSACTCA Ha , TO MOIIIHOCTH CHUJIBI

Ad
P=— =F-v-cosa

Aty

Kunernueckas 3Heprus MaTepuagIbHOU TOUKHU:

2

mv
B =5 = om
1.4.6
3aK0H U3MEHEHHSI KHHETUYECKON IHEPTUU CUCTEMBI MaTePUATTbHBIX
touek: B UCO AExkun = Al + A2 + ...
147 [TorenmmansHas 3HEprus:

JJIA IIOTCHIMAJIbHBIX CHUJI




A12 =E lmoTteHn E 2noTenn AE TOTEHI]

IloTennmanbHas OHCPIusa MaTepHaHBHOﬁ TOYKH B OJHOPOAHOM IIOJIC
TSXKCCTH:

EHOTeHu = mgh

[orennmanbHas SHEPTUs YIPYTo 1e(HOPMUPOBAHHOTO TEJa:

kx?
EHOTeHu = T

3aKOH N3MCHCHHUA U COXpaHCHI/ISI MexaHI/IquKOﬁ 3HepFI/II/I:
Euex = By + Emmm~
1.4.8 B IICO AE,ex = Agcex HEMOTEHIL. CHIs
B IICO AE,x = 0, eCIH Agcex senoresm cuz = 0

1.5 | | MEXAHWYECKHUE KOJIEBAHWA 11 BOJIHBI

lMapmonnueckue KonedaHus MaTepUaIbHON TOUKU. AMITTUTYIa 1 (asza
KoneOanmii. KunemaTtndeckoe onmucaHue:

w(f) = Asin( @t +o,).

v () =x'.

a(n=(v ), =—0'x(f) =>a +0'x=0,
/i€ X - CMEIIIEHUE U3 PaBHOBECHS.

I[I/IHaMI/ILIeCKOC OIIMCaHHC:

ma, = —kx,
rae
_ 2
1.5.1 k=mw
. DTO 3HAYUT, YTO
F, = —kx

DHEpPreTUYeCKoe OMucaHue (3aKOH COXPAHCHHS MEXaHHMYEeCKOU

SHEPIUM):

-

Jiﬂ+£_nm§m_m _

2 2 2 2

CBs3b aMIUTUTYAB! KOJeOaHWH CMELICHUS MaTepUaTbHOM TOYKH C

aMIUIUTYy1aMU Kosie0aHuil €€ CKOPOCTH U YCKOPEHUSI:




Upee =04, =04

1.5.2

[lepuon u yactoTa KoeOAHMIA:

r-_1
0 v

[Teproa Manbix CBOOOIHBIX KOJIEOAHUI MaTEMaTHIECKOTO MasiTHUKA!

T=2?EJI
g

[lepron cBOOOIHBIX KOJICOAHUH MPYKUHHOTO MasiTHUKA:

m
T=2m |—

k

1.5.3

Boinyxnennsie kosnebanus. Pesonanc. PesonancHas kpuBas

1.54

1.5.5

2.1

2.1.1

— qrciio ABOTaJIpo, M — Macca CUCTEMBI (Tela),

— MOJIApHasA Macca BEIICCTBa

[lonepeunsle U npoaoibHBbIE BOJHBL. CKOPOCTh pacHpOCTpaHEHHUS U

JJINHa BOJIHBI:

Il

Wntepdepentyst u audpaxiys BOJIH

3Byk. CKOpOCTb 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMOJIMHAMUKA
MOJIEKVYJISIPHA S ©U3UKA

Mopgenu crpoeHust ra3oB, KUAKOCTeW W TBEpABIX Ten. Ilycts
TepMOJUHAMHYECKasi cucTeMa (Teylo) COCTOMT W3 N OJIHMHAKOBBIX

MOJICKYII. Torma KoIM4YecTBO BeIIECTBA

V= —= —

Ny

rie
Ny

U

2.1.2

TennoBoe JABWIKCHUC aTOMOB U MOJICKYJI BEIICCTBA

2.13

BzaumoaelicTBre yacTull BeecTBa




2.14 Huddyszus. bBpoyHoBckoe nBUkKEeHNE

2.1.5 Monens uneanpuaoro raza 8 MKT

CBs3p MEXAYy [HaBJICHUEM M CpeIHEH KHUHETUYECKOW DHEPrueit
MOCTYMATENbHOTO TEIUIOBOTO JBMKEHHUS MOJIEKYJl HACAIbHOTO Tras3a

(ocnoBHOe ypaBHeHHe MKT):

nilrn:cﬂ: _2n. £

=—_mar- =
ye 3

1 - 2
2.1.6 3

rae m0 — Macca OJIHOM MOJIEKYJIBI,

N
"=y

- KOHLCHTpAaus MOJICKYJI

2.1.7 AbcomtotHas Temrneparypa: T =t +273K

Ces3p TeMmriepaTypbl Ta3a €O CpedHell KHUHETHYECKOW »sHeprueiu

NOCTYHNATCIBHOI'O TCINIOBOT'O ABUXKCHUA €TI0 MOJICKYJI:

I 2
218 foom = | mp” |\ _3 k1
\

mocT 9 .

2.1.9 | VYpaBuenue p = nkT

MOILGJ’II) naCaJIbHOro rasa B TCpMOJUHAMUKE:

| VpaBrerne Merrereesa — Kianeipora
| BEIpeCKeHHE 19 BHYTPeHHEH SHEepIHH
VpaBaeHne MeHueneeBa — KianeiipoHa (IpHMeHHMBIE (DOPME!

JAIICI):

pV="RT =vRT =NkT, p=PEL
2.1.10 LL L

BrlIpaskeHile 118 BHYTpeHHell 3Hepri 0JHOATOMHOIO ILIeaTBHOIC

rasa (IIpHMeHIMBbIe (QOPMET 3ammIcH):

L‘=%vRT =%NI¢T —3M Rt —ve,T= %pV

2u




2.1.11

3akoH JlanbTOHA [l JaBJIEHUS CMECU Pa3pEKEHHBIX I'a30B:

P=DP1 +p2+. -

W3onporieccsl B pa3pesKeHHOM ra3e ¢ MOCTOSIHHBIM YHCIIOM MOJIEKYIT
N (¢ TOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepma (T = const): pV = const ,

n3zoxopa (V = const):

p
= = const
T
n3zobapa (p = const):
|4
2.1.12 — = const
T
I'paduaeckoe npeacrasiaeHue uzonpoueccoB Ha pV-, pT- u VT-
auarpammax.
OObenuHEeHHBIN Ta30BbIi 3aKOH:
pV
—— = const
T
JUISL TIOCTOSIHHOT'O KOJIMYECTBA BEIIECTBA V.
Haceiennsle n HeHachlllleHHbIE napbl. KauecTBeHHash 3aBHCHUMOCTH
2.1.13 IJIOTHOCTU M JIaBJICHHsI HACBIIIEHHOTO Iapa OT TEMIIEpaTyphl, HUX
HE3aBHCUMOCTH OT 00bhEMA HACKIIIIEHHOTO Mapa
BrnaxnocTs Bo3myxa.
OTHOCHUTENbHAS BIAXKHOCTD:
114 (p _ pnapa(T) _ pnapa(T)
o pHacmLunapa(T) pHacmLunapa (T)
5115 W3MmeHeHne arperaTHbIX COCTOSIHUM BEILECTBA: MCIApEHHE U
KOHJICHCALIMs, KUTIEHUE KUKOCTH
2116 N3meHeHne arperaTHbIX COCTOSHUM BEIIECTBA: IUIABICHUE U
KpUCTaJIIIN3alus
2.1.17 [IpeoOpaszoBanue sHEprun B (ha30BBIX MEPEXOAAX




2.2

TEPMOJNHAMUKA
2.2.1 TeruoBoe paBHOBECUE U TEMIIEpATypa
2.2.2 BuyTpennss sneprus
53 Tennonepenadya kak cnoco0 M3MEHEHWs BHYTPEHHEH SHepruu 0e3
o coBepieHus paboThl. KOHBEKIINS, TEILIONMPOBOTHOCTD, U3TYUCHHE
KonnuecTBo TEMIOTHL.
VY aenbHas TEMIOEMKOCTD BELIECTBA C:
224
Q = cmAT
VYnenpHas Teriora napoodpazoanus L: Q = Lm.
2.2.5 Y aeneHas TeTuoTa miaBieHus A: Q = Am.
VY aenpHas TEMI0Ta CropaHusi Tormea q: O = gm
DnemeHTapHas paboTa B TEpMOIMHAMUKE:
A =pAV
2.2.6
Beruncnenue paboTsI 1o rpaduky mpoiecca Ha pV-auarpaMmme
[IepBblil 3aKOH TEPMOAMHAMUKH:
Q12 =AUz + Ay = (U, —Uy) + Ay
2.2.7
Anmna0bara:
Q2 =0=A41, =U; —U;) =AUy
2.2.8 Bropoii 3akon TepmonnHamuku. HeoOpaTtruMble mpoiieccsl
[Ipunnune! nevictBus TerioBbix MamuH. KITJT:
MakcumansHoe 3Hauenue KII/. Iukn Kapno:
T.. —T. T
2.2.10 MAETN = Mgy = ———— = 1 — 2
Ty T
2.2.11 YpaBHeHHE TEIOBOTO OanaHca:




Q1+Q2+Q3+...=O

3.1

SJIEKTPOAMHAMUKA
SJIEKTPUYECKOE IIOJIE

OnexTpusanus Tea U €€ NposBICHUs. DIEeKTpUUecKuil 3apsay. /IBa Buaa
3apsga. DJEMEHTApHBIA AJIEKTPUYECKUM 3apsi. 3aKOH COXpPaHECHUS

QJICKTPHUYCCKOI'O 3apsia

B3aunmopeiictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUAJICKTPUUECKON MPOHULIAEMOCTHIO

&

5

F:k|%|-|:‘?: __1 _|"1"'1|'1
g 4nes, "~

SHeKTquecxoe none. Ero nelictBue Ha QJICKTPHUYCCKUC 3aPAIbl

HaHpH)KéHHOCTb QJICKTPHUYCCKOI'O ITOJIA:

=

:j:ﬁ F
F=——
QHpOGHLIP“I
Iloie Toueunoro 3apsna:
q
Er = k —2
T
OJHOPOIHOC IOJIC:
E = const.

KapTtuns! nMHHN HANPSYKEHHOCTHU 3TUX MOJIEH

IloTeH1IMaIbHOCTH QJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3HOCTB IIOTCHIINUAJIOB 1 Hal'[meeHI/Ie:
A, =q(Pp1 — ¢2) = —qAp = qU.

HOTeHHI/IaJ'H)HafI 3HepFI/I$I 3ap5121a B SHGKTPOCTaTI/I'-IeCKOM I10J1C.
W=q¢p




HOTGHI_[I/IaJI SJICKTPOCTATHUYCCKOTI'O ITOJIA:

¢_K
T q

CBs3b HaHpH)KéHHOCTI/I Ioji1 M Ppa3HOCTH IIOTCHIUAJIOB

OJTHOPOJTHOTO 3JieKTpocTaTrueckoro nomus: U = Ed

JUTSL

[IpuHUMI Cyneprno3uLK 3JIEKTPUUECKUX TTOJIEH:

- - -

IIpOBOJTHUKY B 3JIEKTPOCTATUYECKOM TIOJIE.
YcnoBue paBHOBeCHUs 3apsA0B: BHYTpU IPOBOJIHUKA
E+t=0

, BHYTpHY ¥ Ha IIOBEPXHOCTH MPOBOAHUKA () = const

I[I/ISJ'ICKTpI/IKI/I B OJICKTPOCTATHUYCCKOM  IIOJIC. Z[I/ISJ'ICKTpI/ILIeCKaH

IMPOHUIIACMOCTDb BCUICCTBA €

3.1.9

Konpnencarop. DineKTpoEMKOCTh KOHICHCATOPA!

q
c==
U

QHCKTpOéMKOCTL TINIOCKOI'O KOHACHCATOpA:

£gpS
:—O:SCO

d

3.1.10

Hapaﬂnenbﬂoe COCAUHCHHUEC KOHACHCAaTOPOB:

q=QI+q2+"'!M=U2 ='--'C'Iapann_C1+CZ+'"

IlocnenoBareabHOE COCIUHEHHE KOHACHCATOPOB:

1 1 1
U=Us+Upo @ == ;—=m+et.
II0CI




3.1.11

DHeprus 3apsKEeHHOT0 KOHAeHcaTopa:

_qU _CcUu* q°

c 2 2 2C

3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

3.2.1

322

Cuia Toka:
1=
A4
[TocrosnnsIii TOK: I = const
Jng noctostHHOTO TOKa q = It

VYcnoBus cymecTBOBaHUS HIEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.23

324

3.25

3axon OMa 11 yyacTKa LeMu:

I_U
"R

SHGKTpI/I‘-IeCKOG COIIPOTUBJICHHUC. 3aBHCUMOCTh COIIPOTUBJICHUA
OAHOPOAHOTO MHPOBOAHHMKA OT €T0 AJIWHBI W CCUCHUA. VaeapHOC
COIIPOTUBJICHUEC BCIICCTBA.

R:pg

Hctounuku Toka. J1C ucTOUHMKA TOKA:

ACTOpOHHHXCI/IH

q

E =

BHYTpeHHCe COIIPOTUBJICHUC UCTOYHUKA TOKA

3.2.6

3axon OMa 171 oJHOM (3aMKHYTOM) anekTpuueckoit nenu: E = IR +

Ir, otxyna




3.2.7

3.2.8

3.2.9

[TapannensHOE COeTMHEHNE TPOBOTHUKOB:
I=11+12+..,Ul=U02=..,
1 1 1

=—4+—+..
Rnapann Rl RZ

HOCJ’ICI{OB&TGJ’IBHOC COCIMHCHHNEC MPOBOJHNKOB!
U=Ul+02+.,11=12= .,
Rnocn == R1 + R2 +...

Pa6ora snektpuueckoro toka: A = [Ut.
3akon Jxxoyns — Jlenma:
Q=1I1?Rt

Ha pesucrope

2

U
R:Q=A=I1?Rt=1Ut= =t

MoOIIHOCTh QJICKTPHUYICCKOT'O TOKA:

A4
p===
At

=IU
Ar—sll
TeroBast MOIIHOCTB, BBIACISIEMAst HA PE3UCTOPE:

p=rr=2 -
R

MomHoCTh ICTOYHHKA TOKA!

3.2.10

CB0OO/IHBIE HOCHUTENIN JJIEKTPUYECKHX 3apsiioB B MPOBOJHMKAX.
MexaHu3Mbl NPOBOAMMOCTH TBEPABIX METAIOB, pPAacTBOPOB U
paciiaBoB AJIEKTPOJIUTOB, ra3os. [TonynpoBoaHUKH.

[TomynpoBOAHUKOBBIN THOT

33

MATHUTHOE I1OJIE




MexaHnueckoe B3anMOICHCTBUE MArHUTOB. MarnuTHoe mnose. Bekrop

MAarHUTHOW MHAYKUUH. [[pUHIUIT Cyneprio3uIIuu MarHUTHBIX TTOJIEH:

- - -

B =B 1 + BZ +. ..

3.3.1

JluHnn MHAYKOMWM MarHutHoro nouss. KapThHa JIMHUN WHIYKIUU

MarHuTHOTO MOJI TOJIOCOBOTO M IOJKOBOOOPA3HOIO IOCTOSTHHBIX

MarHuToB

OmneiT Opcrena. MarautHoe moJjie MPOBOJHUKA ¢ TOKOM. KapTtuna
332 JIMHUM UHIYKIUU MAarHUTHOTO MOJIS JJIMHHOTO NPSIMOTO NMPOBOJHUKA

Y 3aMKHYTOTO KOJIbLIEBOT'O ITPOBOJHHKA, KATYIIIKU C TOKOM

Cuna Amnepa, €€ HanpaBJI€HUE U BEIUYMHA!

F, = IBlsina
3.3.3 ,TOe o — yroa Mexay HalpaBJIeHUEM IIPOBOJHUKA U BEKTOPOM
B
Cuna Jlopenna, e€ HanpaBiIeHUE U BEJIUYNHA!
Frnop =1 q | vBsina
IZI€ 0. — YToJI MEXy BEKTOpaMu
334 v
B
. JIBM>KeHNE 3apsHKEHHOM YacTHLBl B OTHOPOJIHOM MAarHUTHOM I10JIE
34 OJIEKTPOMATHUTHAS UHAYKIUA
[ToToK BEKTOpa MarHUTHOW MHIYKLIUH:
® =B, S =BScosa

34.1
34.2 SBnenue anekrpomarHuTHoU uHAyKuuu. SJ1C uaayKunn
343 3aKoH AJIEKTpOMarHuTHOW nHAyKuuu Papajes:




AD

=— :—(I:I'r
Byl =
v{;ain'
N
i
( = %)

O/C uHAYKIMA B IPSIMOM MIPOBOJHUKE JUTHHOM 1, TBHXKYIIIEMCS CO

CKOpPOCTBIO

L l)

B OJTHOPOJTHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

, [A€ O — YIoJI MCXKJy BCKTOPOM Bu HOpMAJIbIO

n

344
K IUTOCKOCTH, B KOTOPOH JIE’KAT BEKTOPHI
luv
; €CIH
[
1
B
, U
:
TO
| E; |=Blv
3.4.5 [TpaBuino Jlenma




3.4.6

, um @ =L1.

NHAyKTUBHOCTB:
[ = D
i

Camounnaykuus. 3/JC caMOMHIyKIIUU:

A
E, :_L_L =-1r,
Aty

3.4.7

3.5

BHCpFI/Iﬂ MAarauMTHOI'O ITOJIA KaTYIIKHU C TOKOM:

LI?
W=

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA 11 BOJIHBI

3.5.1

3.5.2

, OTKyJia

Konebatenbhblit kKoHTYp. CBOOOHBIC JIEKTPOMATHUTHBIE KOJIEOaHHS

B UJCATLHOM KOJieOaTeIbHOM KOHTYpE:
[4() = Gumesin( 0 +,)
L’ffﬁ] =g, = o, cos( or +@, ) =1 cos( et +@p)

®opmyina TomcoHna:

T=2nVLC

CBs3b AMIUIMTYAbI 3apsaga KOHACHCATOopa C aMHHHTYJIOﬁ CHUJIBI TOKA3
MpH  CBOOOJHBIX DIIGKTPOMATHUTHBIX KOJICOAHHSIX B HICATBHOM
KoJieOaTeIbHOM KOHTYpE:
gm =

L)

3akoH COXPAaHCHUS SHCPIUH B UACATIBHOM KoJie0aTeIbHOM KOHTYPC:

1

3.53

BoinyxaeHHbIe 351IeKTpOMarHUTHbBIE Kosiebanus. Pesonanc




Ilepemennbiii  TOK. IIpomsBoiacTBO, mepegaya u  MOTpedIeHHE

AJIEKTPUYECKON IHEPTUHI

2 cu’ LI’ cu’_ LI’
+ = e = T = const.
2 2 2 2

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH. B3auMHast opueHTaIus: BEKTOPOB

B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 :j:_) :::_) :::"

E1lB lc

156 [IIkana 31€KTPOMArHUTHBIX BOJH. [IprMeHEHHE 3IEKTPOMATHUTHBIX

BOJIH B TEXHHUKE U OBITY

3.6 OIITUKA

161 [IpssMonuHEHOE pPACIPOCTPAHEHHE CBETa B OJHOPOJHOM Cpene.

Toueunslii ucTOUHUK. JIyd cBeTa

3aKOHBI OTPAKEHHUS CBETA.

a=p
3.6.2
alp
T L 4

3.6.3 [TocTpoeHnne n300pakeHHUI B TUIOCKOM 3€pKajie

3aKOHBI PEIOMIICHHUS CBETA.

[Ipenominenue cBera:

nysina = n,sinf.

AOGCOTIOTHBIN MTOKA3aTeNb MPEIOMIICHUS:

3.64 c
Nyge = —
aoc v

OTHOCUTEINBHBIN [TOKA3aTelb PEIOMIICHUS:
n, M




Xon Jydel B Ipu3Me.
\"1 = 1'2 - .”'1}.1 = .”'1}.2
CooTHoIIEHHE YacTOT M COOTHOILIEHWE JUIMH BOJIH NpPU NEpPEXOie

MOHOXPOMATHYECKOTO ~ CBETa 4epe3 TpaHuIly pasaena JBYX

OINITUYCCKUX CPCAO:

3.6.5

H,<n 1,

hy

(!."P

ITonHoe BHyTpEeHHEE OTpaKEHHE.
[IpenenbHbIil yroma MOIHOTO BHYTPEHHETO OTPAKECHHUS:
1 n;

Sina,, = —=—
P Nory nq

3.6.6

Cobuparore u pacceuBaromue JUH3bI. ToHKas auH3a. DOKyCHOE

PACCTOSAHUC U OIITUYCCKAA CHUJIa TOHKOM JINH3HI:

3.6.7

®opmyiia TOHKOM JIMH3bI:

IS
| =
T e

VBenuueHue, 1aBaeMoe JUH30M:

_h_If
=g=-"




F\ h

f

k3

B ciyuae pacceunBaronieii TMH3bI:
DO=F ! 0
=F=—
D )

3.6.8

X0 Jy4a, MPOLICALIErO JHWH3Y IO NPOU3BOJBHBIM YIJIOM K €€
IJIaBHOW onTHYeckor ocu. IlocTpoeHne w300pakeHUH TOYKH U
OTpe3Ka TPsIMOM B COOMPAIOIIMX M PACCEUMBAIONINX JMH3aX M UX

CUCTEMAxX
3.6.9 doToanmnapar Kak onTudeckuii mpubop. I'1a3 kak onTHyeckas cuctemMa

Wntepdepentust  cBera. KorepeHTHble  HUCTOYHMKH. Y CIIOBHUSA
HaOJIIO/IEHUs MakCUMYMOB M MHHHMMYMOB B HHTEp(EpEeHIIMOHHOMN

KapTUHC OT ABYX CI/IH(I)aSHBIX KOI¢pCHTHBIX UCTOYHUKOB!

A
3.6. MAKCIIMYMBT — A=2m=, m=0,+1,%2,

i

H-
L

A
MIHIMYMEBI — .-1*-.={2m+1_];, m=0,£1,+2.+3 .

e

Hudpakums ceeta. Judpakimonnas pemerka. Y ciaoBue HaAOII0ICHUS
TJIABHBIX MaKCHUMYyMOB npu HOPMaJTbHOM MaJeHUN
MOHOXPOMATHYECKOTO CBETa C JJIMHOM BOJHBI A Ha PEmIETKY C
nepuojoM d:

3.6.11

dsing,, =mAi,m=0,+/-1,+/-2,+/-3, ...




3.6.12

Hucnepcus cera

KBAHTOBAA ®U3NKA

4.1

KOPITYCKVYJISIPHO-BOJIHOBO! IV AJIN3M

4.1.1

I'mnotes3a M. Ilnanka o kBanTax. @opmyna [lmanka: E = hv

4.1.2

®dotonbl. DHeprus poroHa:

E=hv= 7=pc

Nmmynse dpoToHa:

®oroaddext. OnbiTel A.I'. CToneroBa. 3akoHbl poTodddexra

VYpaBHenue DitHmTeiHa 115 hoTodrddekra:

EcbOTOHa = ABbixoza + EKHHmax ’

rae ,

EQ)OTOHa =hv=—

hc

Ao

ABBIXOHa = h’va =

2
_ MV"max

E KuHmax 2 e'U3a1'l

[laBiienue cera.
JlaBiieHME CBeTa Ha MOJHOCTBIO OTPAXKAIOUIYK) MOBEPXHOCTh U Ha

ITOJIHOCTBIO IMOIJIOMAIIIYI0 ITIOBEPXHOCTD

4.2

OU3NKA ATOMA

4.2.1

HJ’IaHCTapHaH MOACJIb aTOMa

422

Ioctynatsr bopa. U3nydenue u nornomieHre (OTOHOB IpH IEPexoie

aToOMa C OJJTHOT'O YPOBHS SHEPIHU Ha JAPYTOM:




hv, =—=

mn .

he |

“

423

JIunenyaTsie CIIEKTPHI.

CnekTp ypoBHEM SHEPruy aToMa BOJIOPO/IA:

—13,63B
p 13638

" , n=123 _.

“

i

4.3

4.3.1

OU3NKA ATOMHOI'O AJIPA

Hyxnonnas mognens siapa ['eiizenGepra — MBanenko. 3apsa siapa.

Maccosoe uncio sapa. M3zoronst

432
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PainoakTUBHOCTD.

Anbda-pacnan:
Avxy Ad~r 4
7X—>75Y+,He

bera-pacna.

DNeKTpOHHBIN B-pacnan:

A A 0~
XY+ je+v,

[Tozutponnsrii B-pacman:
A A 0=,
sX—=>-0Y + jE+ v,

I'amma-usinyuenue

3aKoH pPaaArOaKTUBHOTI'O pacliaga:

—t
N(t) =Ny * 2T

[lycth m — Macca paglOaKkTHBHOTO BemiecTBa. Tormaa

—t
m(t)=mgy*2T

4.3.4

Snepubie peakuuu. JlesieHre U CUHTE3 SAEP




YYEBHO-METOAHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O TIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®uzuka. 10 knacc. YueOnuk. bazoslii n yriy0néunsiii yposau .Msikumes I'. S., Byxosues b. b.,
Yapyrun B. M. / Tlox pen. [TapdentseBoii H. A. M.IIpocBemenue. 2023
2. ®usuka. 11 kiacc. Yueonuk. ba3osiii u yriyonéunsiii ypoau .Mskumes . f1., bByxosues b. b.,

Yapyrun B. M. / Tlox pen. [TapdentseBoii H. A. M.IIpocBemenue. 2023

METOAUYECKHUE MATEPUAJIBI UISA YYUTEJISA

Metognueckuii keic. Pemenue 3agad mo teMe «Biaaxkaocth». Pusnka. 10-11 xmace 2024 r.
MeTtonuueckuii keiic. Berancnenue koadduiirenTa nojae3Horo IeHCTBUS [UKIMYECKOTO MpoIiecca.
®dwuzuka. 10-11 xmaccer (2024 1.)

Metonuueckue pekomeHaanuu. CuctemMa OleHKH JOCTHKEHUN TUTaHUPYEMBIX TPEIMETHBIX Pe3yIbTaToOB
ocBoeHus yuebHoro npeameta «Pusuka». 10-11 kmacest (2024 r.)

Peanuzanus npopmiibHOro 00yueHus: TEXHOJIOTHYECKON (MH)KEHEPHON ) HaNpaBJICHHOCTH Ha YPOBHE
cpennero obrmiero oopazoBanus (2024 r.)

MeTtoauueckre HHTEPaKTHBHBIC KEHUCHI 10 yuyeOHoMYy mpeamety “Dusuka”. 10-11 kmace, yrinyoneHHbIN

ypoBeHb (2024r.)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OT'UC "MOS HIKOJIA" ( https://myschool.edu.ru/)
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