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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE CpeAHEro o0Iiero oopa3zoBaHusi pazpaboTaHa Ha
OCHOBE IOJIOKEHUN U TpeOOBaHMUI K pe3ybTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTesbHOMN
nporpammbl, ipeactaBieHHbx B PI'OC COO, a takxke ¢ yu€toMm (enepanbHOi paboueit
nporpaMmbl BocniuTanus U KoHuenuuu npenoaaBanusi yueOHoro npeamera «Duszuka» B
oOpasoBarenbHbIX opranuzanusx Pocculickoit ®exnepanvu, peanu3yromUX OCHOBHBIE
o0pazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢usuke omnpenaenseT o0sA3aTeNbHOE MPEAMETHOE COJIEpKaHue,
YCTaHABIMBAET PEKOMEHAYEMYIO IOCIIEIOBATEIbHOCTh H3YyYEHHS TEM U Pa3/eiiOB
y4eOHOro mpeaMera ¢ y4ETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€U, JIOTHKU
y4eOHOro MpoIecca, BO3pACTHBIX 0coOeHHocTel olOydaromuxcs. [Iporpamma no ¢dusuke
Ma€T Mpe/ICTaBlICHUE O IENIX, COAepKAaHUU, OOIIeH cTpaTeruu 0oO0y4eHusl, BOCIUTAHUS U
pa3BUTUSI 00yUarOIIUXCS cpefcTBaMu yueOHoro mpeamera «duszuka» Ha yriayOJEHHOM
YPOBHE.

N3yuyenue kypca ¢u3uku yriayOJEHHOTO YpPOBHS IO3BOJISIET PEANM30BaTh 3aJlayu
npodeccCHOoHaNbHON OpPUEHTAIMU, HAMPAaBICHO HAa CO3/IaHUE YCIIOBUW JUIsl MPOSBICHUS
CBOMX MWHTEIUICKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaxJbIM OOyYaronumcs,
KOTOpbIE  HEOOXOOUMBI  JJIi  MOPOAODKEHMS  Oo0pa3oBaHWMsS B OpraHU3aLMSIX
npodecCHOHaNBbHOTO 00pa30BaHUs MO Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM
CIIELIMAIBHOCTSIM.

B nporpamme no gusrke onpeaenstoTces MmIaHupyeMble Pe3yibTaThl OCBOSHUS Kypca
GbU3MKKM HA YPOBHE CpEIHEro oOIIero 0oOpa3oBaHUs: JHYHOCTHBIC, METalpeaMETHBIC,
npeaMeTHble (Ha yriayOn€éHHoMm ypoBHe). HaydHo-mMeTon0sI0rMueckoil OCHOBOM IS
pa3paboTku TpeOOBaHUMN K JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
o0ydJaronmxcsi, OCBOMBIIMX MpOrpaMMmy MO (U3HKE Ha YpPOBHE CpPEIHEro oOIIero
o0pa3oBaHus Ha YIIIyOJIEHHOM YpOBHE, SIBIISIETCS CUCTEMHO-EATEILHOCTHBIN TTOIXO/I.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IUIaHUPYEMBbIE PE3YJIbTAThl OCBOEHUS Kypca (PU3MKHU Ha yriyOJIEHHOM YpOBHE, B TOM
YHUCIe MPEAMETHBIE Pe3yIbTaThl 110 ToAaM O0y4eHHUs;

cozieprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3HKe UMEET MPUMEPHBIA XapaKTep U MOXKET ObITh MCIOJIb30BaHA
YUUTEISIMU (PUBUKH TSI COCTaBIECHUS CBOMX pabOvMX MPOTpaMM.

[Iporpamma 10 (¢U3MKE HE CKOBBIBAET TBOPUECKYIO HMHHUIIMATUBY YUUTEIEH U
MPEAOCTAaBISICT BO3MOKHOCTU ISl PEANM3alMKM PA3JIMYHBIX METOJUYECKUX MOAXOJ0B K
npernojaBannio  (PuU3MKM  Ha  YyrIyOJIEHHOM YpPOBHE TIPH YCJIOBHHM COXpaHEHUS
00s13aTEIHLHOM YaCTH COJIEPIKaHUS Kypca.

®du3rka Kak Hayka o Haubosee OOLIMX 3aKOHAX IMPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro mnpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBIM BKJaJ B CHUCTEMY 3HaHHMU 00
okpyxatomeMm mupe. [IIkoapHBI Kype GUBHKH — CHCTEMOOOPa3yIOIINA I €CTECTBEHHO-
HAyYHBIX YYE€OHBIX MPEJAMETOB, TOCKOJBKY (U3UYECKHE 3aKOHBI JIE)KaT B OCHOBE



IPOLIECCOB U SBJICHUM, M3Y4aeMbIX XHUMHUEH, Ouonorued, (usuueckoi reorpaduein u
acTpoHoMued. lMcrnonp30BaHHE M aKTUBHOE NPUMEHEHUE (PU3MYECKUX  3HAHUM
OnpeAenuiIo XapakTtep U OypHOe pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHMH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHHS KOCMOCA, IIOJIYYEHUSI HOBBIX MaTEpHAIOB C
3aJJaHHBIMU CBOMCTBaMHU. M3yueHne (u3MKM BHOCHUT OCHOBHOW BKJIaJ B (pOpMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOydarwuerocs, B (OpPMHUPOBAHHE YMEHHM
IPUMEHATH HAyYHBIM METO/1 TO3HAHUS MPU BBINOJIHEHUN UMU YYEOHBIX UCCIIE0BaHUM.

B ocHOBY kypca (pu3MKu Ha ypOBHE CpeAHEro o0Iiero oOpa3oBaHMs MOJOXKEH PsA
UJEi, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK MPHUHIIMUIIBI €r0 MOCTPOEHUS.

Hoea wuyenocmunocmu. B COOTBETCTBUM C HEW KypC SBISIETCA JIOTHYECKHU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pas3AesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (PU3UKH.

Hoen 2enepanuzayuu. B coOOTBETCTBUM ¢ HEW MaTepuan Kypca QU3UKH 00bEIUHEH
BOKpYT (pu3nueckux teopuil. Begymum B Kypce siBisieTcs: popMUpOBaHUE NPEICTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEIIECTBE U MOJIE.

Hoea cymanumapusayuu. EE peanuzanys nOpeanonaraeT  MCIHOJb30BaHUE
TYMaHUTApHOTO MOTEHIMANa PU3NYECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTHUS (PU3UKU C
pa3BuUTHEM OOLIECTBA, a TAaKXKE C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU H
HKOJIOTUYECKUMHU MTPOOIEMaAMHU.

Hoea npuknaonoi nanpaenennocmu. Kypc busuku yriayOia€HHOTO ypoBHS
IPEANogaraeT 3HAKOMCTBO C IIHPOKMM KpPYroM TEXHHYECKHX M TEXHOJOTHYECKHX
NPWIOKEHUN HM3YyYEHHBIX TEOpUH M 3aKOHOB. IIpum 3TOM paccMaTpuBarOTCs Ha YPOBHE
00IIMX MPEICTABICHUN U COBPEMEHHbIE TEXHUUYECKUE YCTPOMCTBA, M TEXHOJIOTUH.

Hoea rkonozuzayuu peann3yeTcsi IOCPEACTBOM BBEJICHUS 3JIEMEHTOB COJEPKAHMS,
MOCBSIIEHHBIX HSKOJOTMYECKUM IMpOOJeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJOTMH, a Takke OOCYXIeHHs NpoOJieM palrOHATIBHOTO
IPUPOAOTIOIB30BAHUS U SKOJOTUYECKON O€30aCHOCTH.

OcBoeHME colep)KaHUsl TporpaMMbl 1O (U3UKE JOMKHO OBITH IMOCTPOEHO Ha
OPUHIMIAX CHUCTEMHO-ACITENbHOCTHOTO mnonaxona. Jns ¢u3uku peanusanusi 3THX
OPUHLKIIOB Oa3UpyeTcsi Ha HCIOJIb30BAHUM CaMOCTOSITEJIBHOTO JKCIEpUMEHTa Kak
MOCTOSIHHO JIeMCTBYIOMIETO (hakTopa yueOHoro mporiecca. s yrimyOnéHHOro ypoBHS —
3TO CHUCTEMa CaMOCTOSITEJIBHOTO  YYEHHMYECKOrO 3KCHEPUMEHTA, BKJIIOYAIOLIETO
(GpOHTaNbHBIE YYEHUYECKUE OIbITHI MPU HM3yYEHUH HOBOTO MaTepuasa, J1abopaTopHbIE
paboTel U paboThl mpakTukyma. [Ipm 3TOM BO3MOXHBI JBa CIroco0a peanu3anuu
¢buznyeckoro mpakTUKyma. B mepBom ciiydae npakTUKyM MPOBOAUTCS 100 B KoHIEe 10 u
11 kmaccoB, OO TMOCHE MEPBOTO M BTOPOTO MOJYTrOAMA B KaXXAOM M3 3TUX KIIACCOB.
Bropoii cnocod — 310 uHTerpamus paboT MpakTUKyMa B CUCTEMY J1abOpaTOpHBIX padoT,
KOTOpbIE MPOBOJSTCS B Ipoliecce m3yuyeHus paszznena (temsel). [Ipu sTtom nox paboramu
PaKTUKyMa MOHHMMAETCSl CaMOCTOSITEJIbBHOE HCCIIEI0BAaHUE, KOTOPOE MPOBOJUTCS IO
PYKOBOJCTBY CBEPHYTOr0, 00001IEHHOTO BHJ1a O€3 MOIIaroBOi HHCTPYKLIUH.



B mporpamMme mo ¢usmke cucreMa y4eHHYECKOro SKCIIEpUMEHTa, J1a00paTOpPHBIX
paboT U MpakTUKyMa MpeCTaBieHa eMHbIM NepeuHeM. BriOop TeMaTuku AJig 3TUX BUIOB
YUYEHMUECKUX MPaKTUYECKUX pPAOOT OCYIIECTBIISIETCS YYaCTHUKAMH OOpa30BaTENbHOIO
npolecca UCXoAsl U3 0COOCHHOCTEN MOYPOUYHOIO IJIAHUPOBAHUS M OCHAICHHs KaOuHeTa
¢usuku. [Ipu s3ToM obecrneunBaeTcsi OBIAJCHHE OOYYAIOIIUMUCA YMEHHSIMH MPOBOIUTH
IpsiMble U KOCBEHHbIE M3MEPEHHUSI, UCCIAEAOBAHMS 3aBUCUMOCTEN (DU3MUECKUX BEJIUYUH U
MIOCTAHOBKY OIIBITOB 110 TPOBEPKE MPE/TIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHue yAeNseTcsl PelIeHUIO Pacu€THBIX UM KaueCTBEHHBIX 3ahad. [lpu
3TOM I PAacUYETHBIX 3a/1ad MPUOPUTETOM SIBIIIIOTCS 3a/layd € SABHO 33JaHHOW M HESBHO
3aJaHHON (DU3HUECKON MOJeNbI0, TO3BOJISIONINE MPUMEHSITh H3yYCHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjielia Kypca, TaK U MHTErpupysl IpUMEHEHUE 3HAHUN
U3 pa3HbIX pas3fenoB. JlJisi KayeCTBEHHBIX 3aJad MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
oOBsiICHEHHE/TIPE/ICKa3aHue TPOTEKaHUS (PU3MUYECKUX SBJICHHM U  TPOILIECCOB B
OKpY>Karolllel KU3HU, TpeOyrolue BbI0opa GU3nIecKor MOJICTHU sl CUTyalluy MPaKTUKO-
OPUEHTHUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpedoBaHusmMu PI'OC COO k maTepHabHO-TEXHHUYECKOMY
oOecrieyeHnI0 y4yeOHOro mnporecca Kypc (U3MKu yriayOiaEHHOrO YpOBHS Ha YpPOBHE
cpenHero oouiero o0pa3oBaHusl TOJKEH U3Y4YaThCs B YCIOBHSIX MPEAMETHOrO KabuHeTa. B
kaOuHeTe GUBUKH JOHKHO OBITh HeoOXoauMoe JabopaTopHOE OOOpyAOBaHHME st
BBITIOJIHEHUS YKa3aHHBIX B MporpaMMe 1o (U3NKe YUSHHUYECKHX OMBITOB, Ja0OpaTOPHBIX
paboT 1 paboT NPaKTUKyMa, a TAK)KE JEMOHCTPALIMOHHOE 000py/10BaHUE.

JlemMoHcTpanMoHHOEe 000pyAOBaHuE (OPMUPYETCS B COOTBETCTBUM C IMPHUHIIUIIOM
MUHHAMAJIBHOM JIOCTATOYHOCTH M O0O0ECHeYMBAeT MOCTAaHOBKY IE€PEUYHUCICHHBIX B
nporpaMme Mo (PHU3MKe KIIOYEBBIX JAEMOHCTpAUMWA JUIsl MCCIEIOBAaHUS HU3Yy4aeMbIX
SBJICHUA U TIPOIIECCOB, AIMIUPUYECKUX U (PYHTaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHX
IIPUMEHEHUM.

JlabopaTopHoe 000pyJ0BaHUE JI YYEHUUECKUX MPAKTUYECKUX padoT hopMupyeTcs
B BUJE TEMATHYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacu€re OJHOTO KOMIUIEKTa Ha
NBYX oOydaromuxcs. TeMaTu4eckrue KOMIUIEKThI Ja00paTOpHOTrO 000pyAOBaHUS JOJKHbI
OBITh IOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB,
a TaKKe KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE HWHTEpECA M CTPEMJICHUS OOYYAIOIIMXCS K HAy4YHOMY HM3yUYEHHIO
MPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEICTAaBICHUM O HAy4YHOM METOAEe TO3HaHUS U (POPMUPOBAHUE
MICCJIEIOBATEIBCKOIO OTHOLIEHHS K OKPYKAIOIUM SIBJICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI Kak pe3yjbTaTa W3Y4YEHHUSI OCHOB
CTPOCHHUS MAaTepuUu U QyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopmupoBaHre YMEHUN OOBICHSTH SIBJICHUS C UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUI
Y Hay4YHBIX JJOKa3aTEIbCTB;



(dbopMupoBaHUE TIPEICTABICHHUA O pOK (DU3UKU AJISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMpEACTaBICHUI O BO3MOXHBIX cepax Oyaymieil npodeccuoHalIbHON
JESITEIbHOCTH, CBA3AHHBIX C (DU3UKOM, MOJATOTOBKA K JalbHEWIIEMY OOYYEHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTikeHue 3Tux 1eseil o0ecrneunBaeTcs peleHueM CleayoMX 3a1a4d B mpolecce
U3Yy4YeHUs Kypca (PU3UKU Ha YPOBHE CPEJIHEro 00I11ero o0pa3oBaHus:

npUOOpETEeHNE CUCTEMBI 3HAaHUHN 00 00IIMX (HU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHHUKY, MOJEKYIAPHYIO (U3HKY, dJICKTPOIUHAMHUKY, KBAaHTOBYIO
(buU3MKY U IIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHHE YMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHUSA Il OOBSICHEHUS
bu3nueckux SBJICHUM B MNpPUPOAEC W JUISl TPUHATUS TPAKTHUECKUX pEHICHU B
MMOBCEHEBHOM JKHU3HHU;

OCBOCHHE CIIOCOOOB pELIECHUs PA3NIMYHBIX 3aJlad C SBHO 3aJaHHON (pu3ndyeckoi
MOJIEJIBIO, 33/a4, MOJIPa3yMEBAIOIINX CAMOCTOSITENIBHOE CO3AaHue (PU3MUECKOW MOMEIIH,
aJICKBaTHOM yCIIOBHUSM 3a/1a4, B TOM YHCIIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHKE (PU3MYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MTPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEAEHUS (PU3NUECKUX
HKCIEPUMEHTOB, aHAJIW3a U MHTEpIpETaluu MH(OPMALIUU, ONPEAENICHUsI JOCTOBEPHOCTH
IIOJIyYEHHOTO pe3yJsbTaTa;

CO3JaHUE YCIOBMM JUIsI Pa3BUTHS YMEHUN IMPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPUYECKOU JICSITETHOCTH;

pa3BuTHE HHTEpeca K cdepaM MNpOPECCHOHAIBHON NEATETbHOCTH, CBS3aHHOW C
bU3HUKOIA.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yrinyOn€HHBIH YpPOBEHb U3YUCHUS
yuebHoro npeamera «duzrka» Ha YpOBHE CpeaHEro oOIiero oOpa3oBaHUsl BbIOMpAETCS
oOyJarouMMucs, IUIAHUPYIOIIMMU MPOJIOJDKEHHE 00pa30BaHUsl MO CIEHHATBHOCTSM
(U3UKO-TEXHUYECKOTO TPOQHIISL.

Ha wusydyenue ¢usuku (yrinyOn€HHBI ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obpazoBanusi orBogutcsi 340 vacos: B 10 kmacce — 170 gacos (5 yacoB B Heneno), B 11
kiacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipennaraemelii B mporpamme no (pu3uke nepevyeHsb J1abOpaTOpHbIX U MPAKTUYECKHUX
paboT SABJISETCS PEeKOMEHJAOBAHHBIM, YUUTENb JEJAeT BbIOOp MPOBEACHUS J1a0OpaTOPHBIX
paloT U OMBITOB € YUETOM MHIUBUIYaIbHBIX 0COOEHHOCTENH 00yUarOIINXCsl.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOABI.

®dusuka — pyHIaMeHTaNnbHas HayKa o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYUH (QHAJIOTOBBIE W IU(POBHBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BEMWYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIAKOCTb, WACAIBHBIM Ta3, TOYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3znueckas
TEOPUSL.

Ponb u mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepenre cuwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi aboparopueit no ¢uszuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemelnienne, CKOpOCTh (CpemHsiE CKOPOCTh, MIHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonmHeitHoe  nBUKEHWE. J[BUKEHHME  MaTepuaJbHOM  TOYKHA 11O
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApSANIOB, LIEMHBIE, MIECTEpEHYATBIE M PEMEHHBIE NEpeAayd,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeaeibHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yueHre HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONPEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABMXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuyenune nABMKEHHS Tena, OpOIIEHHOTO ToOpu3oHTaibHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY aJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

W3yyeHue NBMXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHOJIa OOpamieHus KOHHYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTcuéTa (OmpeleseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3akon HproToHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI W OT reorpaduueckoil mupoThl. J[BmkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMTI OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUM.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasIie, OT UX AehopMaIi.

V3ydyeHne IBHIKECHHS CHCTEMBI TE€J, CBSI3aHHBIX HUTBIO, IEPCKUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucuMoctd Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBMKEHUS IPy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. llnedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HUccnenoBanne yciaoBHI pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepruaabHOM TOYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyibca MaTepUaibHOW TOYKM. lIpeacraBimeHne o coxpaHeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHass >HEpPrus.
[ToTenimanbHas 3Heprust ynpyro neGopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOIHOTO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu i MIOCATbHOM >KUIAKOCTH Kak CIICICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THPOCKOM, (PUIYpHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3Mepenune ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJIEKTPOMOOUIST M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEHUs] UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gusuka u TepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEH U TBEPIBIX Tel M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocrosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULIBI
rasza JBHXXYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCabHOM Ta3e C T[OCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mogenb OpOyHOBCKOTO IBUKEHHUSL.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMUYECKON cUCTEeMbl. BHellHre U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOU CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblli 3aKOH TepMOAMHAMHUKW. BHyTpeHHssa odHeprus. KommuecTtso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eMHCTBEHHAs aauadara. AOCOIIOTHAS TeMIlepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Makcumansrnoe 3nauenue KII/I. ukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIMOHEP, AU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MHapoBas TypOHHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHAeHcanus. VcmapeHue W KureHue. Y jenbHas
TEIJIOTa MapooOpa3zoBaHUs.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedpopmanuu TBEpHOro Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX Tel, 0ObEMHOE M JIUHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B Pa30BbIX MMEPEXOaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE  IIPOLIECCHL:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipabie aBiIeHUS.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, [HUAJIEKTPUKH U MHOJYIPOBOJAHUKH.
DOneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyroHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsoxk€anocts  anektpuueckoro  monig.  [IpoGueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOrO NoJiA. CBA3b HANPSIKEHHOCTH TOJS U Pa3HOCTU
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOoJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLnU AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy mapa. [lose paBHOMEPHO 3apsKEHHOM
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM JJIEKTPUUYECKOM IOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

OneHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHnne npoTeKkaHus TOKa B LENHU, COAEPKAILIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYCioBus CymecTBOBAHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MCTOUYHMKMH
toka. Hanpsokenue U n OJ1C é.

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W ITUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BBbLAENSEMas Ha
pe3ucrope.

OJC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK JIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHEeHUs UCTOYHUKOB Toka, IJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, nPAKMUKYM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpuYecKkass MPOBOJUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
POBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBOJHUKH. CobcTBeHHasT U MpPUMECHas  IPOBOJUMOCTD
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAMOCTOSATENBHOTO pa3psiaa. Moxnus. [lnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITUUTABKA AJTIOMUHUS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TNPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKHH  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

NUzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kjacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OUOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
NnO3HAHUA: SIBICHWE, HAy4YHBIA (DAKT, TuroTesa, (u3MvecKas BEITUUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUTrOHOMETpHUECKHE (PYHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusa: mexanudeckoe JABUKEHHUE B KUBOU mpupone, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKaloLEH Cpensbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB WU MOJIEKYII,
MOJb BEIIECTBA, MOJSPHAs Macca, IIOJyYEHUE HAHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghus: BnaxHOCTh BO31yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpPOB,
ra3opas3psiIHbIE JIAMIIbI, TTOJIYITPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHamMuKa.

Tema 4. Mazhummnoe noJe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarHuTHOM wuWHAaykuuu. I[IpuHuumn cynepno3unuu
MAarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cumisl Jlopenna.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHMS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHre MarHuTa B aIlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarenrHasg cucrema. CBoOOIHEIE KOIcOaHMS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTHUYECKOTO ONTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarmux kKojaedanusx. BeiHyX/1eHHbIE KOeOaHus1. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaudeJld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne kosiebaHWN Tpy3a Ha MACCHUBHOM TIPYKHMHE C IICJIBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3xkcnepumenm, 1ab6opamopnvie padomasl, RPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOaHUM.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTUTYI0M CUJTbI TOKA B KOJIEOATEILHOM KOHTYE.

3aKOH COXpaHEHUs YPHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHWJIBI TOKAa W HANpsHKEHWs MpH pa3indHoil dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanbupiii  Tpanchopmarop. IlpousBonctBo, mepenadya U mnoTpebieHHE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU IIpU NPOU3BOACTBE IIIEKTpod3Hepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eHeparop He3aTyXarOLIKX JIEKTPOMArHUTHBIX KOJIEOAHHM.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEepeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

N3zydenue tpanchopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabiroieHue 31eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpOMAZHUMHbBIE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJNHBL lleproa, CKOpOCTh pacnpocCTpaHEHUs W JJIMHA BOJIHBI.
CBoliCTBa MEXaHUYECKHX BOJH: OTpa)K€HHE, NpEIOMIICHHE, MUHTepPEpEeHLUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUACHUSA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYecKue YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiny MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBoiiCcTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJieOaHuH.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3anus, qudpakuus, uHTephepeHIus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOTIOTHBIN MOKa3aTelh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xox nydeit B mpusme. [ducnepcusi cBera. CioxkHbI cocTaB 0eloro cBera.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenapHpIil yroyl MOJIHOrO BHYTPEHHETO
OTpakKCHHS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPAcCTOSIHUSI TOHKOW C(EepUYEeCcKON JIMH3bI OT €€ T€OMETPUU M OTHOCUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

XoJa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOIEHUS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEp(hEpPEHIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Hab6nrogenue nogHOro BHyTpEeHHEro oTpakeHus. Mozennb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habnronenue nudpaknuu, nHTEp)EpEeHINN U MOJIIpU3aIii CBETA.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINM JIa3ePHOTO U3ITyUYCHUS Ha IBYX IIETISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

['panuubl  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHeUalbHOU TEOPUH OTHOCUTEIHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHII.

VYyeHndyeckuil SKCIIEpUMEHT, J1a00paTopHbie padOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIUIOBOE M3JIyYeHUE (M3JIydyeHHE aOCOIIOTHO UYEPHOTO Tena).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJIeHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarel bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0jie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuyecknue yCTpoHCTBAa M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPaIbHbII
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

HaGmronenue mmHe4aToro crekTpa.

HccnenoBanne CrEeKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas mozaens siapa [eiizenOepra—lBanenko. 3apsa sigpa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHME paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctrecTBeHHbI QoH H3nydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI M JIENTOHHI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, SAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM JJO3UMETPA.

N3yyenue norsioiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMEeHUMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS] TPHUPOJIbI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIla U 3BE3].

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENBHOCTH. BHYTpEeHHEE CTpOoeHHUE
3BE3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoonK CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Paz0eranue rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN JIs1 ONPEACIICHUS MOJ0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 u3Mepenus pU3NYECKUX BEIUYHMH C UCTIOJIH30BAHHEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETWYHMH, TPOBEpKa MPEMIOKEHHBIX THUNoTe3 (BBIOOp u3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEPMOJAUHAMUKA», «DIEKTpoaAuHaMUKay, «Kosebanus
U BOJIHBDY, «OCHOBBI CIELUAIbHON TEOPUM OTHOCHUTEIBHOCTHY», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHMUYECKOH c(hepax AeATeIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKHU
U aCTPOHOMHH B COBPEMEHHOM HayyHOW KapTHHE MUpPaA, 3HAYEHHE ONHCATEIbHOMH,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MUPA, MECTO (PU3NUYECKON KapTHUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUN O PUPOJIE.

MexnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmnovie nOHAMUA,C6AZAHHBIE C U3YYUCHUEM MEMOO0E HAYHYHO20
no3HaHuA: SIBICHUE, HAy4YHbIH (akT, runoresa, (pu3Mueckas BEIUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, LT POBast 1a00paATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. BEKTOpPHI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 3JIeMEHTApHBIX (QyHKUUU. [Ipu3Haku nNomOOHSI TPEYroJIbHHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKaIoIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEETKH, CHEKTPaJIbHBIM
aHaJIu3.

T'eozpaghua: wmarnuTHple mNONMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUU 3JIEKTpONepeiay, dJIEKTPOIBUTaTelb, pajap, paiuonpuéMHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHI/IOHHHﬁ arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA DOHEPICTHUKA 1 OKOJOTHYCCKHUE aCIICKThI eé Pa3BUTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHHS YydeOHOTro mnpeamera «Dusukay
JOJIKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIMXCsl PyKOBOACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JIMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JAaHCKOI0 BOCIIUTAHUA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MLIMH  OOy4Yarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00OIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOlllecTBa, Y4yacTBOBaTh B CaMOYIpaBlIeHMHM B 0Opa3oBaTEIbLHOMN
OpraHu3allly;

e yMEHME B3aUMOJCHCTBOBAaTH C  COLUUAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIHAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKOU VJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTH)KECHHSIIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUUECKOTO MIOBE/ICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILEHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOI0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOUYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEC K pa3indHbIM cepam mpodhecCHOHANTBHOM JIEeSITeIbHOCTH, B TOM
YHUCIC CBSA3aHHBIM C (U3UKOM W TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIM BBIOOP Oyayiel mpodecCHu U peain30BbIBATh COOCTBEHHBIC
YKU3HCHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0yacTi (PU3MKHM Ha TIPOTSHKESHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENBbHO  (OopMyIHMpOBaTh U aKTyaJlIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM U IPOTUBOpPEUYUS B PACCMaTpUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTe€pUaJIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBUM 1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIa/IETh HAYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMH TOHATUSMUA U METOJAMHU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
NeSITEIbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
coJiepKaHusl, MPUMEHEHUIO Pa3INYHBIX METOJ0B MTO3HAHUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/IeTh HaBbIKAMHU MOJyuyeHUs MHpOpManuu (PU3NUECKOro COAEp KaHUs
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIOJIb30BaTh CpEACTBa HMH(POPMALMOHHBIX U  KOMMYHHUKAllMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MNpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHHSA B Pa3IMUYHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOILEHWE Ha YpokKax (U3MKM M BO BHE-ypOUHOU
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHANBUIYAIbHON paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEHUCTBHM C YYETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NENUCTBUMN, pacIpelessiTh POJIM C YYETOM MHEHUU YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M BOOOpa)KeHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
obnacti (U3MKK M aCTPOHOMMHM, BBISBISTH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEAITOYTESHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacldpsTh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO APYAUIUMU B 001acCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEMIEHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHAMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBLHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3YJIbTATHI



K xonny oOyuenust B 10 knacce mpenMeTHbIE PE3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AeqaTeIbHOCTH
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
dbopMUpOBaHUYU TIPEICTABICHHUM O PU3NIECKON KApTUHE MHPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MpolecCOB (SIBJICHUM): WHEpIHMaAIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepualibHash TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOO/JHOE mMajeHue, aOCONIOTHO ympyras aedopmaiusa, aOCOTIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (OPMYJbl KUHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3zoBanusa [anunes ajie CKOPOCTH M IEpeMElIeHUs,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHUYECKOW HSHEpruw,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHsI HUMIYyJbCca H
MEXaHUYECKON 3HEPIHH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHOBHbIe TmoOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KUHETUYECKOW JHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4eCKOe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI Oma Jjig ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHua,
npaBuia Kupxroda, 3akonsl apajes i 31€KTPoIn3a);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCHOJb3Ys BEITUUYUHBI:
NepeMeEIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJ, CUIIa,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrus WUJCaJTHLHOTO OJIHOATOMHOIrOrasa, paboTa uJealbHOro Trasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiIioBOTo
JIBUTATEJIS; AJICKTPUUECKOE T0JIe, HANIPSAKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpspKEHHOCTh  TOJISE TOYEYHOTO 3apsija WIM 3apssKeHHOro Imapa B
BaKyyM€ MU B JUAJICKTPUKE, MOTEHIHAT AJICKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C MOCIeN0BaTeIbHBIM U
napasuieIbHbIM COEMHEHUEM PE3UCTOPOB, DHEPTHUSI AJEKTPUUECKOTO MOJIs
KOH/JIEHCATOopa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHMYECKOE JBUKEHHE, TEIJIOBOE JBMIKEHHE YaCTHUI][ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJIEHCAIIMS, TIJIaBJICHUE U KPUCTAITU3AIsl, HAPaBICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIpyrol ¢  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeNaTh BEIBOBI 110 PE3YJIbTaTaM
UCCIIEJOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIOTE3bI: MIIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax y4eOHOro OKCIEpPUMEHTa, MpPAaKTUKyMa U  Yy4eOHO-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll MoOJeNnu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoOBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAJM3UPOBAaTh pE3yJIbTaThl U KOPPEKTUPOBATh METOAbl PEUICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE MHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKI€HUI C ONOPOI HAa U3yUYECHHBIE 3AKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTHh TMPUMEPHI BKJIAJAa POCCUMCKUX H 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TpoILeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSTh pa3lInuHbIe CIOCOOBI padOThl ¢ MHpopManmen GU3NIEeCKoro
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uH(popMaIKU, TOJTYYEHHON U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO  NPUOOpPETeHHs HOBBIX 3HAHUW B  Mpoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJIeKBAaTHO OLICHMBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonny oOyuenuss BII knacce mpeaMETHBIE pe3yJbTaThl Ha YIIYyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUIA:

NOHUMAaTh POJb (GU3UKA B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAILHOM M 3THUYECKOH cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETbHOCTH 4YeJOoBEeKa U JaJIbHEHIEeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pU3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
bu3uku, poib (puzuvyeckoil Teopuu B (GOPMHUPOBAHUHU MPEACTABICHUN O
bu3ndecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IIeM
pALly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPO/IE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOjeie (U3MYecKux Ten U
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE JJIEKTPUUYECKOE U  OJIHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJICJIEH aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICIU CBETA;

paznuyarh yCJIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUS M 3aKOHbI JJEKTPOJMHAMUKU U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEUUAJIbHOM  TEOpuu
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHaJTM3UPOBATh U OOBACHITH KBAHTOBBIC IIPOLIECCHI U SBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbli U BTOpod moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeorpeaenéHHocTed ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAaCCOBOT'O YMCENI U DHEPTUU B SIAEPHBIX PEaKIMAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATHUYECKOTO
MoJIs, Pa3HOCTh TMOTEHIUANIOB, OAJICKTPOJABIDKYIIAS CHJIA, WHIYKIIHUSI
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CHUJIa CAMOUHIYKLIMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPrus,
DHEPrus TIOKOS CBOOOJHON 4YaCTHUIIbI, DHEPrUs M HUMIYJIbC (OTOHA,
MacCOBO€ UHMCJIIO U 3aps/l Alipa, SHEPTUSI CBA3U S/Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, JTUCIIEPCHs, T[OJHOE BHYTPEHHEE OTpaKEHUE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmambi
a5iep, ramMMma-usiydeHue sjaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

OTIpEJIENISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TOJSI TPOBOJHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTpOUTH M300pakKeHUE, CO3/]TaBaeMOe IIIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAlONIME ACTPOHOMUYECKUE TOHSATHUSI, TEOPUU U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEH (U3WUYECKUX BEJIMYHMH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJTYYEHHOW 3aBUCHMOCTHU



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMM, JeNlaTb  BBIBOABI 10  PE3yJIbTaTaM
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIBHBIE ITIOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTE OIBITHI IO MPOBEPKE NMPEIIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOIYUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1aOOPaTOPHOTO 000PYIOBaHMS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3NYECKUX TEOPUH
IPU HUCIIOJB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIN3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yIabTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTNOIb30BAHUN, @ TAK)KE Pa3yMHOM HCIOJIb30BAHUM JTOCTUKEHUUN



HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
0OIIIECTBA;

OPUMEHATH pa3iNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepalOTKU U TNPEAbSBICHUA Y4YEOHOH U
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUKW B Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTaTh B TpyHNe C MCIOIHEHHUEM pa3IUYHbIX COLHUAIBHBIX pOJIeH,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJAJ KaXXJO0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

NPOSIBJISITH MOTUBALMIO K OyAylied npohecCuOHaIbHOM EATETbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n  NporpamMmsl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
Paznea 1.HAYUHBII METO/I IIO3HAHUSA ITPUPOIBI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6 http://www.physics.ru
Hroro no pazgeny 6
Pa3znea 2.MEXAHUKA
2.1 Kunemarunka 10 1 http://class-fizik.ru/kin.html
2.2 JuHamuka 10 http://class-fizik.ru/dyn.html
2.3 Craruka TBEpAOIO TENa 5 https://resh.edu.ru/subject/lesson/4720/start/
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 https://resh.edu.ru/
Hroro mo pazueny 35

Paznea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJIIPHOKUHETHUECKOMN

3.1 15 1 http://class-fizik.ru/ter.html
TEOpUH
3.2 Tepmoaunamuka. TennoBble MalMHBI 20 1 http://class-fizik.ru/ter.html
33 ATrperaTtHbIe COCTOSIHHSI BEIIECTBA. 14 1 httos://resh.edu.ru/
da30BbIE IEPEXOABI
Hroro mo pazueny 49
Pa3znen 4.9JIEKTPOAUHAMHUKA
41 DNeKTpUYECKoe ToJie 24 https://resh.edu.ru/
4.2 IToCTOSIHHBIN IEKTPUUECKUI TOK 24 https://resh.edu.ru/m



http://www.physics.ru/
http://class-fizik.ru/kin.html
http://class-fizik.ru/dyn.html
https://resh.edu.ru/subject/lesson/4720/start/
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http://class-fizik.ru/ter.html
http://class-fizik.ru/ter.html
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/%D0%BC

4.3 Toku B pa3nu4HbIX cperax 6 https://resh.edu.ru/
Uroro no pazgeny o4
Paznen 5.0U3NYECKUN IPAKTUKYM
5.1 | Ouznyeckuil NpakTUKyM 16 16 E};Zizrltﬁs;g:ﬁ?nr:/praktikum-v-lO-ll-
Hroro no pazneny 16
PesepBHOE Bpems 10 http://class-fizik.ru/ter.html
OBLIEE KOJIMYECTBO YACOB I1O 170 16

[NPOTPAMME
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https://topuch.com/praktikum-v-10-11-klassah/index.html
http://class-fizik.ru/ter.html

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunMenoBaHue pa3aesioB H TeM nudpoBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (witpp )
NMPOrpaMMblI Bceero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1.9JIEKTPOJAUHAMUKA
1.1 MarautHoe 1moie 14 https://resh.edu.ru/
1.2 DNeKTpOMarHuTHasE UHIYKITUS 13 1 https://resh.edu.ru/
Hroro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannyeckue KoueOaHus 10 https://resh.edu.ru/
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 1 https://resh.edu.ru/
53 MexaHnueckue U NeKTPOMarHUTHBIE 10 htts://resh.edu.ru/
BOJIHBI
2.4 OnTtuka 25 1 https://resh.edu.ru/
Hroro mo pazueny 60

Pazzea 3.0CHOBBI CIIELIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1 https://resh.edu.ru/
Hroro no pazaeny 5
Pa3znea 4 KBAHTOBAS ®U3UKA
4.1 KopmyckyisipHO-BOJIHOBOM Tyanu3m 15 https://resh.edu.ru/
4.2 ®duznka aToma 5 https://resh.edu.ru/
43 ®u3rKa aTOMHOTO S7pa U 3JIEMEHTapHBIX 5 httos://os.mipt.ru/é/

YACTHIL



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://os.mipt.ru/#/

Hroro no pazneny

25

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 12 https://o0s.mipt.ru/#/
Uroro no pazgeny 12
Paznen 6. PU3NYECKU IPAKTUKYM
6.1 Ou3NYECKUil MPaKTHKYM 16 16 https://os.mipt.ru/#/
Hroro mo pazmeny 16
Paznen 7.0 BOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
7.1 HPCAMCTHOTO COACPRAMIA H OTbITa 15 https://0s.mipt.ru/#/
NeSITeTILHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHoe Bpems 10 https://o0s.mipt.ru/#/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://os.mipt.ru/#/
https://os.mipt.ru/#/
https://os.mipt.ru/#/
https://os.mipt.ru/#/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
I

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoibu
ble padoThI

IIpakTHYeck
ue padoTsl

Homep
y4eOHO

HeaeJau

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcbl

duzuka —
byHgaMeHTaIbHAs HayKa
0 IpupoIe

https://resh.edu.ru/subject/28/10/

Hayunslii MeTOA
MO3HAHUS U METOJIbI
UCCJICI0BAHUS
bu3HYeCKUX SIBJICHUIN

OKCIIEpUMEHT U TEOpHs B
IIPOLIECCE TTO3HAHUS
npupoasl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 U3MepeHus
(U3MYECKUX BETUINH

AOcomroTHas u
OTHOCHUTEIIbHAS
MOTPENIHOCTH U3MEPEHUI
(bU3UYECKUX BETUYHH

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

MoaenupoBaHue B
¢uzuke. Poib u mecTo
¢u3uku B OpMHUPOBAHUHT
COBPEMEHHON HAyYHOUI
KapTUHBI MUDPA, B

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

MPAKTUYECKOU
JESTEIbHOCTH JIIOJICH

10

11

MexaHnueckoe
nemxkenne. Cucrema
OTCYETA.
OTHOCUTENBHOCTD
MEXaHUYECKOTro
nBwxenus. [Ipsamas u
oOparHas 3a/1a4u
MEXaHUKHU
Pannyc-Bexkrop
MaTepHaJbHON TOUKH,
€ro NMpOEeKLUU Ha OCU
KoopauHar. Tpaekropus.
Ilepememienue.
Cxopoctb. Ux npoexuuu
Ha OCU KOOpAHMHAT

PaBHOMEpHOE
IPAMOJIMHENHOE
neuxenue. ['papuyeckoe
OIKMCaHNE PABHOMEPHOTO
PSMOJIMHENHOTO
JBUKECHUS

CrnoxxeHue nepeMeIieHni
U cKopocrei. Pemenne
3aja4

HepasHomepHoe
IBIKeHHe. MrHOBeHHas
CKOpOCTb. Y CKOpEHHE.

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

http://class-fizik.ru/

http://class-fizik.ru/

http://class-fizik.ru/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
http://class-fizik.ru/
http://class-fizik.ru/
http://class-fizik.ru/

[IpssmonunenHoe
JBI)KEHUE C TIOCTOSHHBIM
YCKOpEHUEM

12

I'paduueckoe onucanme
IIPSAMOJIMHEMHOTO
JIBUKEHMSI C TIOCTOSIHHBIM
YCKOpEHUEM

http://class-fizik.ru/

13

CBoOomHoOE majieHue.
Yckopenue cBOOOIHOTO
najieHusi. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH U
ux rpaduKu

http://class-fizik.ru/

14

JIBr>xeHue tena,
OpOILIEHHOTO MO/ YIJIOM
K TOPU30HTY

http://class-fizik.ru/

15

Kpusonnneiinoe
JBU>KeHUE. [[BrkeHue 1o
OKPYKHOCTH. YTJIOBas U
JIMHENHas CKOPOCTb.
ITepuona u yacrora.
IlenTpocTpemMuTenbHOE U
IIOJIHOE YCKOPEHUE

http://class-fizik.ru/

16

17

KonTponbhas pabota no
TeMme "Kunemarnka"

IIepsblit 3ak0H HproTOHA.
NuepumanbHbIe CUCTEMBI
otcuéra. [TpuHuun
OTHOCHUTEIIBHOCTH

http://sverh-zadacha.ucoz.ru/index/0-105

http://sverh-zadacha.ucoz.ru/index/0-105



http://class-fizik.ru/
http://class-fizik.ru/
http://class-fizik.ru/
http://class-fizik.ru/
http://sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105

Tamunes.
Hewunepnuanbhbie
CHUCTEMEI OTCUETA

18

Cuna.
PaBHOelicTBYIOIIASA
cuia. Bropoii 3akoH
Hrrorona. Macca

http://sverh-zadacha.ucoz.ru/index/0-105

19

20

21

22

23

24

BzamMmoneiicTBue Te.
Tpernii 3akoH HproToHa
[IpuHuun cyneprno3unun
cui. Pemrenue 3aga4y Ha
MIPUMEHEHNE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOIO
TATOTCHUS.
OKBUBAJIEHTHOCTh
rPaBUTALMOHHON U
WHEPTHOU MaccChl

Cuia TSOKECTH U
YCKOpeHHue CBOOOIHOTO
HaaeHus

JIBmxeHne HeOECHBIX Tel
Y MX UCKYCCTBEHHBIX
cnyTHUKOB. IlepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Kenuepa

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

http://sverh-zadacha.ucoz.ru/index/0-105

http://sverh-zadacha.ucoz.ru/index/0-105

http://sverh-zadacha.ucoz.ru/index/0-105

http://sverh-zadacha.ucoz.ru/index/0-105

http://sverh-zadacha.ucoz.ru/index/0-105



http://sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105

25

26

Cuna tpenus. [lpupona u
BU/IBI CHJT TPEHUSI.
JIBIXKEHUE B KUIKOCTH U
rase ¢ y4€ToM CHIIBI
CONPOTHUBIICHUS CPEIIbI

[aBienue.
I'uapocTraTudeckoe
nasieHue. Cuia
Apxumena

http://sverh-zadacha.ucoz.ru/index/0-105

http://sverh-zadacha.ucoz.ru/index/0-105

27

AOCOJIIOTHO TBEpI0€
teno. [locTtynarensHoe u
BpalllaTeIbHOE JABIKEHUE
TBEPJOro Telna

http://sverh-zadacha.ucoz.ru/index/0-105

28

MOMEHT CuJIbI
OTHOCHUTEIIBHO OCH
BpaieHus. [1nedo cuibl

http://sverh-zadacha.ucoz.ru/index/0-105

29

CrnoxxeHue cuil,
MIPHIOKEHHBIX K
TBEpAOMY Teny. LlenTp
TSIKECTH Tejia. Y CIIOBHUS
paBHOBECHSI TBEPIOTO
Tena. Buasl paBHOBecHS

http://sverh-zadacha.ucoz.ru/index/0-105http://sverh-

zadacha.ucoz.ru/index/0-105

30

31

VYcioBue paBHOBECHS
TBepaoro rena. Pemenue
3a/1a4y

KonTtponbHas pabora o

teme "/luaaMuka.
Cratuka TBEepaoro tena"

https://seninvg07.narod.ru/004 fiz prez m 10.htm

https://seninvg07.narod.ru/004 fiz prez m 10.htm

32

HNMnynsc MmaTepuanbHOU

https://seninvg07.narod.ru/004 fiz prez_ m 10.htm



http://sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105http:/sverh-zadacha.ucoz.ru/index/0-105
http://sverh-zadacha.ucoz.ru/index/0-105http:/sverh-zadacha.ucoz.ru/index/0-105
https://seninvg07.narod.ru/004_fiz_prez_m_10.htm
https://seninvg07.narod.ru/004_fiz_prez_m_10.htm
https://seninvg07.narod.ru/004_fiz_prez_m_10.htm

33

34

35

36

37

TOYKH, CHCTEMBI
MaTepHaIbHBIX TOYCK.
LleHTp Macc CUCTEMBI
MaTepHaIbHBIX TOYCK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

Nmnynbe cuisl U
M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHMS
uMmnyibca. PeaktuBHoe
JIBUKCHHE

MowmeHT nMmiyibca
MaTepUaIbHON TOUKH.
IIpencrasnenue o
COXpaHEHUU MOMEHTA
HMITyJIbCA B
LEHTPAJIbHBIX MOJIAX

3aKOH COXpaHEHHUS
uMIynbca. Pemenue
3a1a4y

PaGora cunibl Ha Maniom u
Ha KOHEUHOM
NEPEMELICHUH.
I'paduueckoe
npezcTaBieHne paboThl
CHJIBI. MOIITHOCTE CHIIBI

Kunernueckas sHeprusi.
Teopema 00 U3MEHEHHUH
KMHETUYECKOU SHEPrUu

https://seninvg07.narod.ru/004 fiz

prez

10.htm

https://seninvg07.narod.ru/004 fiz

prez

10.htm

https://seninvg07.narod.ru/004 fiz

prez

10.htm

https://seninvg07.narod.ru/004 fiz

prez

10.htm

https://seninvg07.narod.ru/004 fiz

prez

10.htm



https://seninvg07.narod.ru/004_fiz_prez_m_10.htm
https://seninvg07.narod.ru/004_fiz_prez_m_10.htm
https://seninvg07.narod.ru/004_fiz_prez_m_10.htm
https://seninvg07.narod.ru/004_fiz_prez_m_10.htm
https://seninvg07.narod.ru/004_fiz_prez_m_10.htm

MaTEepUAIbHON TOUKHU

38

ITorennuanesHeIe U
HEMOTEHIUAJIbHbBIC CUJIBI.
[TorennmanesHas 3HEPrUsl.
Bropas kocmuueckas
CKOpOCTb

https://seninvg07.narod.ru/004 fiz prez m 10.htm

39

Tperbsa kocMudeckas
cKopocTh. CBsA3b pabOTHI
HENOTEHUHUAIbHBIX CUJI C
U3MEHEHUEM
MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUs
MEXAHUYECKOHN SHEPTUU

https://seninvg07.narod.ru/004 fiz prez m 10.htm

40

VYnpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

YpasHenue bepuymum
1 uaeajJlbHOM
KUJKOCTH

https://os.mipt.ru/#/phys/class/10

41

KonTpoabHas pabora no
TeMme "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

https://os.mipt.ru/#/phys/class/10

42

Pa3BuTue npencraBieHuit
0 IIPUPOJIE€ TETUIOTHI.
OCHOBHBIE TIOJIOKEHUS
MKT. Auddy3us.
BbpoyHoBckoe aBuxkeHue

https://os.mipt.ru/#/phys/class/10

43

Crtpoenue ra3000pa3HbIX,
KHUJIKUX U TBEPJBIX TEL.

https://os.mipt.ru/#/phys/class/10



https://seninvg07.narod.ru/004_fiz_prez_m_10.htm
https://seninvg07.narod.ru/004_fiz_prez_m_10.htm
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YACTHI]
BeleCTBa

44

Macca u pazmepsl
MOJIEKYJI (ATOMOB).
KonnuecTBo BemecTna.
[ToctosinHast ABoraapo

https://os.mipt.ru/#/phys/class/10

45

46

47

Temneparypa. Termiosoe
paBHoBecue. [lIkana
Ienascus

OcuoBel MKT. Perienune
3a7a4

Uneansuelii ras. ['azoBsie
3aKOHBI

10

10

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenue
3a1a4y

10

https://os.mipt.ru/#/phys/class/10

49

50

51

AOGcomoTHas
TeMIiepatypa. 3aKoH
Hanprona

H3omponeccel B
UJeaNbHOM rase ¢
MTOCTOSITHHBIM
KOJIMYECTBOM BEIECTBA

I'paduueckoe
npe/ICTaBICHNE
M30MPOLIECCOB: H30TEPMa,
u30x0pa, n3odapa

10

10

11

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10



https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10

52

OcHOBHOE ypaBHEHHUE
MKT

11

https://os.mipt.ru/#/phys/class/10

53

54

OcuoBsl MKT. Perienue
3a7a4

CBs13b a0COIOTHOU
TeMIepaTypbl
TEPMOJIMHAMUYECKOM
CHUCTEMBI CO CpeaHEn
KMHETUYECKON IHEPTUEH
MOCTYNATEIbHOTO
TEILIOBOI'O JBMXKCHUS ¢
YaCTHI]

11

11

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#t/phys/class/10

55

56

57

O06o0061IEHNE U
cUCTeMaTHU3al s 3HaAaHUHU
o teme "OcroBer MKT"

KonTponbnas pabota no
Teme "OcHoBel MKT"

TepmonuHamuueckas
cucTeMa. 3agaHnue
BHEILIHUX YCIOBUU ISt
T/1 cuctemsl. BHemHue u
BHYTPEHHHUE TTapaMeTpPHI.
[TapameTpsl T/] cuctembl
KakK CpeIHHE 3HAYCHUS
BEJIMYUH, OIMHCHIBAIOIINX
e€ Ha
MHKPOCKOITHUYECKOM
YpPOBHE

11

12

12

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

58

Hynesoe Hauano

12

https://os.mipt.ru/#/phys/class/10



https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10

59

TEPMOJIMHAMUKH.
Camonpoun3BoJIbHAS
penakcanus T/l cuctembl
K TeTJIOBOMY
PaBHOBECHIO

Mogens uaeaabHOIO ra3a
B TEPMOJINHAMHUKE.
YcnoBusi IPpUMEHUMOCTH
3TOM MOJENIHN

12

https://os.mipt.ru/#/phys/class/10

60

YpaBHenue Menpeneena-
Knaneiipona u
BBIpQXEHUE IS
BHYTpEHHEH 3Hepruu

12

https://os.mipt.ru/#/phys/class/10

61

Bripaxkenue nis
BHYTPEHHEHN HEPrun
OJIHOATOMHOTO
UJCAIBHOIO rasa.
KBasucrarnueckue u
HECTaTUYECKUE NPOLECCHI

13

https://os.mipt.ru/#/phys/class/10

62

OnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brraucnenue paboTsl o
rpaduky mporecca Ha
pV-nuarpamme

13

https://os.mipt.ru/#/phys/class/10

63

Temmonepenaya Kak
Croco0 U3MEHEeHHs
BHyTpeHHEN 3Hepruu TJ{
cHCTeMBbI 6e3
coBepILIeHHs pabOThI

13

https://os.mipt.ru/#/phys/class/10



https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10

64

Konsexkius,
TETJIONPOBOJHOCTb,
W3JIy4YeHHE

13

https://os.mipt.ru/#/phys/class/10

65

KonuuecTBo TEIIOTHI.
TenmoéMKOCTh Tela.

VY enbHas U MOJIApHAas
TEMI0EMKOCTH BEILIECTBA.
VY nenpHas TeniaoTa
CropaHus TOTUIMBA

13

https://os.mipt.ru/#/phys/class/10

66

Pacuét xonmyectBa
TCIIJIOTHI HpI/I
Temionepeaaye

14

https://os.mipt.ru/#/phys/class/10

67

68

69

ITousarue 06 aguadaTHOM
npouecce. [lepBriil 3aK0H
TepMOI[I/IHaMI/IKI/I

KonuuecTBo TENaoThl U
paboTa Kak Mepsl
WU3MEHEHUS BHYTPEHHEHN
sHepruu T]] cucremsl

Bropoii 3akoH
TEPMOJUHAMUKH JIJIS
PaBHOBECHBIX U
HEPAaBHOBECHBIX
IIPOLIECCOB.
Heob6patumoctsb
MPUPOIHBIX MPOLIECCOB

14

14

14

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

70

[IpuHIIMTIBI AEHCTBUS
temnoBbIx MamuH. KITJT

14

https://os.mipt.ru/#/phys/class/10

71

MaxkcumanbHOE 3HaUEeHNE

15

https://os.mipt.ru/#/phys/class/10



https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10

KIIJ. Hukn Kapuo

72

73

74

KITJ. Iukn
Kapno.Pemenue 3anau
DKOJIOTUYECKHE ACTIEKThI
UCIIOJIb30BaHUS
TEIUIOBBIX JBUTATENEH.
TenoBoe 3arpsi3HeHUE
OKpYKarOILEe Cpebl

3aK0oHEBI TCPMOAUHAMHUKH.

Pemenue 3amau

15

15

15

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

75

O0o061IeHNE U
cucTeMaTu3aIus 3HaHui
10 TEME
"TepmoMHAMHUKA.
TenmoBrle MalTuHE"

15

https://os.mipt.ru/#/phys/class/10

76

KonTposabHas pabora no
teMme "TepMmoauHamMuKa.
TennoBble MauHbI"

16

https://os.mipt.ru/#/phys/class/10

77

[TapooOpazoBanue u
KOHJICHCALUS.
Hcnapenue u KANeHue.
VY nenpHas Temuora
napooOpazoBaHUs

16

https://os.mipt.ru/#/phys/class/10

78

Hacuimennsie
HEHACBIILICHHBIE Maphl.
KauecTBennas
3aBUCHUMOCTD IIJIOTHOCTH
W JaBJICHUS
HACBILLEHHOT'0 T1apa OT

16

https://os.mipt.ru/#/phys/class/10



https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
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79

80

TeMIIepaTyphbl, UX
HE3aBHCUMOCTH OT
00BbEMa HACKIIIEHHOTO
napa. 3aBUCUMOCTh
TEMIEPATypbl KUIICHUS
OT JIaBJICHUSI B )KMJIKOCTH

Brnaxxnocts BO3myXxa.
AOcomroTHas u
OTHOCHUTEIbHAS
BJI&KHOCTH

BnaxnocTs Bo3ayxa.
Pemenue 3amau

16

16

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

81

Tépnoe Teno.
Kpucramnmueckue u
amop(HbIe Tena.
AHU30TpONUs CBOMCTB
KpPHUCTAJIJIOB

17

https://os.mipt.ru/#/phys/class/10

82

IInaBnenue n
KpUCTAJUTU3AIIUS.

VY nenpHas TemiaoTa
riasnieHus. Cyomumanus

17

https://os.mipt.ru/#/phys/class/10

83

Hedbopmaruu TBEpAOTO
tena. Pactskenne n
cxartue. Casur. Moynb
FOwnra. Ilpenen ynpyrux
nedhopmaruit

17

https://os.mipt.ru/#/phys/class/10

84

TermoBoe pacmmpeHue
JKUJIKOCTEN 1 TBEPJIBIX
TEN.

17

https://os.mipt.ru/#/phys/class/10
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AHTapMOHU3MTEIUIOBBIX
KOJIeOaHUl 4acTULL
BELECTBA

85

[IpeobpaszoBanue
SHEPTUu B (a30BbIX
nepexojax

17

http://class-fizik.ru/

86

87

YpaBHEHHE TEIJIOBOTO
OajtaHca

YpaBHEHHE TEIJIOBOTO
Oananca. Pemmenue 3amau

18

18

http://class-fizik.ru/

http://class-fizik.ru/

88

89

90

[ToBepxHOCTHOE
HaTsDKEHUE.
KanuispHele sBneHUs.
JlaBneHue mo
HCKPUBIICHHOU
[IOBEPXHOCTBIO
xkuakoctu. Popmyiia
Jlannaca

O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUH
1o TeMe "ArperaTHbie
COCTOSTHUS BEIIECTBA.
®dazoBble IEPEXOBI"

KonTtponbHas pabora o
TeMe "ArperaTHble
COCTOSIHUS BEIIECTBA.
®dazoBbie Tepexoab”

18

18

18

http://class-fizik.ru/

http://class-fizik.ru/

91

OnexTpuzanus Tea u eé
IPOSIBIICHUS.

19

http://class-fizik.ru/
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92

DIIeKTPUUECKUH 3apsil.
JIBa BUIA DIEKTPUUYCCKUX
3aps0B. [IpoBoAHHKH,
JUDJICKTPUKH U
MOJTYIIPOBOTHUKH

OneMeHTapHbIN
AIIEKTPUYCCKHUH 3aps.
3aKOH COXpaHEeHHUs
AIIEKTPUYECKOTO 3apsa

19

http://class-fizik.ru/

93

B3anmoneiictBue
3apsaaoB. ToueuHble
3apsiabl. 3akoH Kynona

19

http://class-fizik.ru/

94

95

96

97

3akon Kynona. Pemenue
3a1a4y

DNEKTPUYECKOE TOJIE.
Ero neiictBue Ha
3JIEKTPUUYECKUE 3apPsiIbl

Hanpsxéanocts
3JIEKTPUYECKOTO TOJIA.
[TpoOusIii 3apsia. Jluauu
HaIpPsHKEHHOCTH
3JIEKTPUYECKOTO TOJIA.
OnHopoaHOe
3JIEKTPUYECKOE TI0JIE
[ToreHunanbsHOCTHL
AJIEKTPOCTATUYECKOTO
noJist. PazHocTh
IOTEHLNAJIOB U
HaIpPsDKEHUE

19

19

20

20

http://class-fizik.ru/

http://class-fizik.ru/

http://class-fizik.ru/

http://class-fizik.ru/
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98

99

100

[ToreHunaneHas s3HEeprus
3apsja B
JNEKTPOCTATHYECKOM
noJe. [Torenmnuan
JEKTPOCTATHYECKOTO
10JISA

CBs13b HANPSHKEHHOCTH
OJISI K Pa3HOCTH
MOTEHLHAJIOB JIs
3JIEKTPOCTATHYECKOTO
OJIS

[TpuHIMI CyTIepIO3UIINH
AJICKTPUYCCKUX TOJIeH

20

20

20

http://class-fizik.ru/

http://class-fizik.ru/

http://class-fizik.ru/

101

[IpuHDMn cynepno3unun
ANEKTPUYECKHUX TOJIEH.
Pemenue 3agaa

21

http://class-fizik.ru/

102

103

104

[Tone Toueunoro 3apsna.
ITone paBHOMEPHO
3apsKeHHOU cepbl
ITone paBHOMEPHO
3apsHKEHHOTO 10 00BEMY
mapa. [Tone paBHoMepHO
3apsSKEHHON
OECKOHEYHOM MIOCKOCTH

[IpoBonHMKY B
AIIEKTPOCTATUYECKOM
noJie. Y cioBue
paBHOBECHS 3aps0B

21

21

21

http://class-fizik.ru/

http://class-fizik.ru/

https://os.mipt.ru/#/phys/class/10

105

JIMdnexTpuKky u

21
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MOJIYITPOBOJTHUKH B
AIEKTPOCTATHUECKOM
nosne

106

Konpgencarop.
DIEKTPOEMKOCTh
KOHJIEHCATOopa.
DIEKTPOEMKOCTh
IUIOCKOTO KOH/IEHCATOpa

22

http://class-fizik.ru/

107

[TapamiensHoe
COEIMHEHUE
KOHJIEHCATOPOB

22

108

109

[TocnenoBarenbHOE
COC/IMHCHUE
KOHJICHCATOPOB

9Hepl"I/I$[ 3apsSKEHHOTO
KOHACHCATOpa

22

22

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

110

DHeprusi KOHJIEHCATOpA.
Pemenue 3amau

22

https://os.mipt.ru/#/phys/class/10

111

112

113

JIBrkeHne 3apsyKeHHON
YaCTHUILbI B OTHOPOJHOM
JNEKTPUYECKOM I10JIE

JIBr>keHUe 3apsyKeHHON
YaCTHULBl B OJHOPOJHOM
MarHuTHOM TIOJIE.
Pemenue 3agau

O060061IEHNE U
CUCTeEMaTHU3anus 3HaAaHUN
1o Teme "DIIeKTpUIECKoe

23

23

23

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10
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mose"

114

115

116

KonrtpomnbHas padora 1mo
TeMe "DIeKTpuyYecKoe
nose"

Cwuina Toka. IlocTossHHBIN
TOK. Y CIIOBUS
CYIIECTBOBaHUS
IMOCTOSIHHOTO
ANEKTPUUYECKOTO TOKA

HcTouyHuku TOoKa.
Hanpsixenue u 9/1C

23

23

24

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#t/phys/class/10

117

3akon OMa aJis1 yyacTka
LEeNH. DIEKTPUIECKOe
COIIPOTHUBIIEHUE

24

https://os.mipt.ru/#/phys/class/10

118

3aBUCUMOCTH
COTIPOTHBIICHUS
OJTHOPOIHOTO
MPOBOJIHHKA OT €T0
JUIMHEI U IIOIIAIH
MOTIEPEYHOT0 CEeUCHUs

24

https://os.mipt.ru/#/phys/class/10

119

Y nenpHOE
CONPOTHUBIICHHE
BemiecTBa. Pemenue
3a7a4

24

https://os.mipt.ru/#/phys/class/10

120

ITocaemoBarensHOE,
napajuieIbHOE,
CMEIIaHHOE COCIUHEHNE
[IPOBOXHUKOB

24

https://os.mipt.ru/#/phys/class/10
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121

Pacuér pa3zBeTBIEHHBIX
AIEKTPUUYECKUX LICTICH.
[TpaBuna Kupxrodga

25

https://os.mipt.ru/#/phys/class/10

122

123

124

[TpaBuna Kupxroda.
Pemenune 3amau

PaGoTa snekrpuueckoro
TOKa. 3aKoH Jlxoyisa —
Jlenna

3akoH Jlxoynsa-Jlenua.
Pemenue 3amau

25

25

25

https://os.mipt.ru/#/phys/class/10

https://os.mipt.ru/#/phys/class/10
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125

MomHocTh
AIEKTPUYECKOTO TOKA.
TennoBast MOIIIHOCTb,
BRIZCIsIeMast Ha
pe3ucrope

25

https://os.mipt.ru/#/phys/class/10

126

MoruHocTs
AIEKTPUIECKOTO TOKA.
Pemenue 3amau

26

https://os.mipt.ru/#/phys/class/10

127

128

129

O/1C u BHyTpEeHHEE
COIIPOTHUBIIEHUE
HCTOYHHKA TOKa

3akoH OMa aJi OTHOM
(3aMKHYTOH)
AIIEKTPUYECKON LIETTH

3axod Oma i1 MOJIHOMI
nenu. Pemnrenue 3amaq

26

26

26

https://os.mipt.ru/#/phys/class/10

https://seninvg07.narod.ru/004 fiz prez m 10.htm

130

MoIIHOCTE HCTOYHUKA
TOKa

26

https://seninvg07.narod.ru/004 fiz prez m 10.htm
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131

Kopotkoe 3ambixkanue

27

https://os.mipt.ru/#/phys/class/10

132

133

Konnencarop B menu
IMOCTOSIHHOT'O TOKa
Konnencarop B menu
IMOCTOSIHHOTO TOKA.
Penrenue 3anau

27

27

https://seninvg07.narod.ru/004 fiz

prez

10.htm

https://seninvg07.narod.ru/004 fiz

prez

10.htm

134

Pemrenue 3agad mo reme
"TTocTOSIHHBIH
3JIEKTPUYECKUM TOK"

27

https://seninvg07.narod.ru/004 fiz

prez

10.htm

135

Pemenue 3agad mo teme
"TToCcTOAHHBIH
ANEKTPUIECKUIN TOK"

27

https://seninvg07.narod.ru/004 fiz

prez

10.htm

136

137

138

Pemenue 3amay nmo Teme
"l[MocTossHABIM
ANEKTPUIECKUIN TOK"

O06o06mIeH e U
cHCTeMaTH3amus 3HaHuH
o TeMe "IlocTosHHBII
ANEKTPUIECKUIN TOK"

KonTtponbHas pabora o

teme "llocTossHHBIN
ANEKTPUYECKUI TOK"

28

28

28

https://seninvg07.narod.ru/004 fiz

prez

10.htm

https://seninvg07.narod.ru/004 fiz

prez

10.htm

https://seninvg07.narod.ru/004 fiz

prez

10.htm

139

DnekTpuueckas
MPOBOANMOCTh
pa3IMYHBIX BEIIECTB.
DNEKTPUYECKU TOK B
MeTaJax.
CBepxnpoBOAUMOCTh

28

https://seninvg07.narod.ru/004 fiz

prez

10.htm
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140

141

DIIEKTPUUECKHUI TOK B
pacTBOpax M pacruiaBax
3JICKTPOJIUTOB. 3aKOHBI
®dapanes 1
3JIEKTPOJIN3a
DIIEKTPUUECKUI TOK B
raszax. Ilmazma

28

29

https://seninvg07.narod.ru/004 fiz prez m 10.htm

https://seninvg07.narod.ru/004 fiz prez m 10.htm

142

143

144

DIIEKTPUUECKHUI TOK B
BakyyMe. BakyyMmHbIe
npuOopbI
DIIEKTPUUECKUI TOK B
MOJIyIIPOBOJHUKAX

[NToynpoBoTHMKOBEIE
npudopbI

29

29

29

https://seninvg07.narod.ru/004 fiz prez m 10.htm
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145

Pu3nYecKuil NPAKTUKYM
no teMe "3mepenue
CHUJIBI TOKA U HaIPSKEHUS
B LIENIY TIOCTOSIHHOTO
TOKa IPY IOMOIIH
aHaJIOTOBBIX U IIU(POBBIX
M3MEPUTEIBHBIX
npuOopoB" UIn
"3HaKOMCTBO C
nrdpoBoit taboparopueit
no ¢usuke. [Ipumepst
U3MepeHus: GU3NYECKUX
BEJIMYMH IIPU TOMOLIU
KOMIIBIOTEPHBIX
JaTYNKOB"

29

http://sverh-zadacha.ucoz.ru/index/0-105
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146

147

Pu3n4eCcKu NPAKTUKYM
o teme "N3yuenue
HEPABHOMEPHOI'O
JBUKECHUS C LETIbIO
onpeAcIeHus
MI'HOBEHHOH ckopocTh"

Ou3nyecKuil MPakTUKyM
o teme "N3mepenue
YCKOpEHUS Ipu
MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM
JIBI>KEHUH 110 HAKJIOHHOM
MJIOCKOCTH" MITH
"UccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHU MPU
PaBHOYCKOPEHHOM
IBHKeHUH"

30

30

http://sverh-zadacha.ucoz.ru/index/0-105

https://seninvg07.narod.ru/

148

149

Pu3nYecKuil NPAKTUKYM
o teme "U3mepenue
YCKOPEHUs1 CBOOOTHOTO
nageHus" win "U3ydyenue
JBUKEHUS TENa,
OpOIIEHHOTO
TOPHU30HTAIBHO"

Du3n4eCcKuil IPAKTUKYM
no teme "MU3yuenue
JBUKEHHUS TeJIa 110
OKPYKHOCTH C

30

30

https://seninvgQ07.narod.ru/

https://seninvg07.narod.ru/
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150

151

MTOCTOSIHHOW 110 MOJTYJIFO
CKOpPOCTBhIO" WIIN
"UccnenoBanue
3aBHCUMOCTH II€pHOJIa
oOpallieHuss KOHUYECKOTrO
MasiTHUKA OT €T0
napamMerpos”

Ou3nyecKuil MPakTUKyM
o teme "N3mepenue
paBHOAEICTBYIOLIECH
CHUJIBI TIPU ABUKCHUHU
Opycka 1o HaKJIOHHOM
MJIOCKOCTH" MITH
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHU
JBUXKEHHS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT
ero mMaccor"

Pu3nYecKuil NPAKTUKYM
o teme "HcciaeqoBanue
3aBUCHUMOCTHU CHJI
YHIpYrocTy,
BO3HHUKAIOIIUX B
MPY>KUHE U PE3UHOBOM
oOpasiie, OT ux
nedopMmaruu” uu
"U3ydyeHue nBH>KEHUA
CHCTEMBI TeJI, CBI3aHHBIX

30

31

https://seninvg07.narod.ru/

https://seninvg07.narod.ru/



https://seninvg07.narod.ru/
https://seninvg07.narod.ru/

HUTBIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"

152

Pu3n4eCcKuil IPAKTUKYM
no teme "U3mepenue
KOd(pUITUEHTA TPSHUS
10 BEJIMYMHE YTIIOBOTO
koa(durmenta
3aBucumoctd FTp(N)"
nny "UcciaenoBanue
JBUXKEHHS OpycKa 1o
HAKJIOHHOM IUIOCKOCTH €
MIEPEMEHHBIM

K03 unreHToM TpeHus"
win "M3yuenue
JIBUKEHHS Tpy3a Ha Baly
¢ TpeHuem"

31

https://seninvg07.narod.ru/

153

Pu3nYecKuil NPaAKTUKYM
o teMe "HccienoBanue
YCJIOBUI paBHOBECHS
TBEPAOIO TENA,
HUMEIOILIETO OCh
BpanieHus" uiu
"KoHcTpynpoBaHue
KPOHIITEMHOB U pacy€T
CHJI yIPYrocTu'" Wi
"N3yuenne
YCTOMYHBOCTH TBEPIOTO
TeNna, UMEIOLET0
iouiaab onopst”

31

https://seninvgQ07.narod.ru/
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154

Pu3n4ecKuil IPaKTUKyM
o teme "N3mepenne
MMITyJIbCa TeJIa 10
TOPMO3HOMY ITyTH" WK
"HU3MepeHue CUuibl TATH,
CKOPOCTH MO/JIEIHN
AIIEKTPOMOOHIISI U
MOIIIHOCTH CUJIBI TATH"
niu "CpaBHeHHE
W3MEHEHUS UMITYJIbCa
TeJa C UMIYJIbCOM CUIIbI"
nny "UcciaenoBanue
COXpaHEHHUs UMITYJIbCa
IIpU yIIPyroM
B3aUMOJEHCTBUH" UITH
"Nzmepenue
KMHETUYECKOUN SHEPTrUu
TeJa 1o TOPMO3HOMY

nyTH

31

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

155

Pu3nYecKuil NPAKTUKYM
o teme "N3yuenue
U30TEPMUYECKOTO
nporecca
(peKOMEHI0BaHO
UCIIOJIb30BaHUE
udpoBoi
nabopatopun)" win
"U3y4yeHue n30XopHOro
npouecca’ uim
"N3yuenune n3o0apHOTO

31

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse
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npoiiecca" win
"[IpoBepka ypaBHEHUS
coCcTOAHUS"

156

Pu3n4eCcKuil NPAKTUKYM
no teMe "M3mepenue
YAEIbHOU
TEIIOEMKOCTH" MJIN
"UccneqoBanue
mpoliiecca OCThIBaHUS
BelecTna" uiu
"UccnemoBanue
aamabaTtHoro mnpormecca"
win "M3yuenue
B3aUMOCBSI3H DPHEPTUU
MEXMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS U
TEMIIepaTypbl KUTICHHS
JKUIKOCTEH"

32

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

157

Pu3nYecKuil NPAKTUKYM
no teme "M3yuenue
3aKOHOMEPHOCTEN
UCIapeHus KuaKocTei"
nn "U3mepenue
YEIbHOU TEIIOTHI
MJIaBJICHUS JIbIa" MITH
"N3yueHne CBOMCTB
HACBIIICHHBIX NIapOB" WIH
"N3zmepenune abcomroTHOM
BJIQ)KHOCTH BO3/lyXa U

32

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse
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158

159

OIICHKA MacChl TapoB B
noMeneHun" .
N3mepenne
koa(durmenta
MOBEPXHOCTHOTO
HATSDKCHUS

dusnueckuil NpakTUKyM
o teMe "HaOmronenue
IpEeBpaLLEHHs SHEPTUU
3apsHKEHHOT0
KOHJIEHCATOpa B YHEPTHUIO
U3ITy4yeHus ceetoauoa"
win "M3yuenue
IPOTEKaHUs TOKA B LIETIH,
cozepIKalen
KOHJIeHcaTop'" min
"PacnipenencHue
Pa3HOCTH MTOTEHLIMAJIOB
(HampspKeHUs ) Ipu
MOCJIeI0BAaTEIbHOM
COETUHEHUH
KOHJIEHCAaTOpOB"

Pu3n4eCcKuil IPAKTUKYM
no teme "UccnenoBanue
CMEIIIAHHOTO COEAUHEHUS
pe3ucTopoB" wimn
"U3Mepenne yienbHoro
CONPOTHUBIICHUS
MPOBOJIHUKOB" WU

32

32

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse



https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse
https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse
https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse
https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse

"UccnemoBanue
3aBUCHMOCTH CHUJIbI TOKA
OT HANPSDKCHUS IS
JIaMITbI HaKaJIMBaHUA"

160

Pu3n4eCcKuil IPAKTUKYM
o Teme "Habmronenue
3JIEKTpOJn3a" Win
"U3mepenue 3apsiia
OHOBAJIEHTHOIrO MoHa"
nny "UcciaenoBanue
3aBHCHMOCTH
COTPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TeMneparypbl" win
"CHATHE BOJBT-
aMIIepHOM
XapaKkTEepUCTUKU Tuoaa"

32

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

161

PesepBHBIi ypOK.
0O00011eHue u
cHCTeMaTH3amus 3HaHuH
o TeMme "Kunemarnka"

33

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

162

PesepBHBIi ypOK.
0O0001eHne n
cHUcTeMaTu3alus 3HaHUI
no teme "Jlunamuka"

33

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

163

PesepBHBIi ypOK.
0O0001eHne n
cUCTeMaTH3alus 3HaHUH
o Teme "CraTtuka

33

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse
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https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse

TBepJoro Tena'"

164

Pe3epBHBIii ypOK.
O6o0mmeHue u
CHCTEeMaTHU3alus 3HaHUN
1o Teme "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

33

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

165

PesepBHBIil ypoK.
O06o06mIeHne u
crucTemMaTu3alus 3HaHUI
o Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETHYEC
Koi Teopun"

33

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

166

PesepBHBIi ypOK.
0O00011eHNEe U
cucTeMaTu3aIus 3HaHui
10 TEME
"TepmoMHAMHUKA.
TenmoBrle MalTuHE"

34

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

167

PesepBHBIi ypOK.
0O00011eHue u
cucTeMaTrn3anus 3HaHUI
1o TeMe "ArperaTHble
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

34

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

168

PesepBHBIi ypOK.
0O0001eHne n
cucTeMaTu3anus 3HaHUi
1o Teme "DIIeKTpUUECKOoe
nose"

34

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse



https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse
https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse
https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse
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PesepBHBIi ypOK.
0O0001EeHue 1

169 cucTeMaru3anus 3HaHuil
o TeMme "IlocTosHHbBII
AIIEKTPUYECKUM TOK"

PesepBHBIi ypOK.
O06o0061IEHNE U

170 cucTeMaru3anus 3HaHuil
o Teme "Toku B

pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16

34

34

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse

https://phet.colorado.edu/en/simulations/filter?subject
s=math sort=alphaReverse



https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse
https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse
https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse
https://phet.colorado.edu/en/simulations/filter?subjects=math%20sort=alphaReverse

11 KJIACC

Ne
n/
I

Tema ypoka

KoanuyecTBO 4acos

Bcer
0

KoHTpoJbHBI
e padoThl

IIpakTH4ecku
e padoThl

Homep
y4eOHO

[V

HeJpeHn

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

BsaumoneiicTeue
MOCTOSIHHBIX MarHUTOB
Y TIPOBOJIHUKOB C
TOKOM. Marautaoe
noze. ['unore3a Amnepa

https://os.mipt.ru/#/phys/class/11

Bekrop MarHuTHOM
uHAyKIuu. [IpuHomn
CyNepno3HIUU
MarHuTHBIX TTOJICH.
JIMHUM MarHUTHOM
WHIYKIUU

https://os.mipt.ru/#/phys/class/11

MarautHoOE 11051€
MPOBOJHUKA C TOKOM.
OmneIT OpcTena

https://os.mipt.ru/#/phys/class/11

Cuna Amnepa, e€
HaIpaBJieHUE U MOAYIb
Cuna Amnepa.
Pewenne 3anau

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

IIpumeneHne 3aKoHa
Awmrepa.
ONEeKTPOU3MEPUTENBHBI
€ IpuOOopHI

https://os.mipt.ru/#/phys/class/11

Cuna Jlopenia, eé

https://os.mipt.ru/#/phys/class/11



https://os.mipt.ru/#/phys/class/11
https://os.mipt.ru/#/phys/class/11
https://os.mipt.ru/#/phys/class/11
https://os.mipt.ru/#/phys/class/11
https://os.mipt.ru/#/phys/class/11
https://os.mipt.ru/#/phys/class/11
https://os.mipt.ru/#/phys/class/11

HaIpaBJICHUE U MOAYIIb.
JBro>keHue 3apsKEeHHON
YaCTULIBI B OJJTHOPOJITHOM
MarHUTHOM I0JIe

Cuua Jlopenua.
Pemenue 3agaa

https://resh.edu.ru/subject/28/11/

10

Pa6ota cunsl Jlopenna

Pa6ota cunsl Jlopenna.
Pemenue 3amau

https://os.mipt.ru/#/phys/class/11

https://resh.edu.ru/subject/28/11/

11

MarunutHoe nosue B
BEILECTBE.
DeppoOMarHeTUKH,
napa- ¥ IMaMarHeTuku

https://resh.edu.ru/subject/28/11/

12

OcHOBHBIE CBOMCTBA
(dbeppOMarHeTUKOB.
[IpumeHeHne
dbeppoMarHeTuKoB

https://resh.edu.ru/subject/28/11/

13

14

Pemenue 3amay nmo reme
"MarauTtsHoe moJe"

Pemenue 3amay no reme
"Margutsoe moJe"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

15

SIBnenne
3JIEKTPOMAarHUTHOM
uHaykuuu. Iotox
BEKTOpa MarHUTHOM
WUHIYKINH

https://resh.edu.ru/subject/28/11/

16

OJIC nHaykmu

https://resh.edu.ru/subject/28/11/

17

3akoH

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://os.mipt.ru/#/phys/class/11
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

ANEKTPOMATHUTHOMU
uHaykuun Papanest

18

19

20

21

Buxpesoe
AIIEKTPUYECKOE TOJIE.
Toxku ®dyko

OJIC uHayKIMuU B
JBIDKYILUXCS
IIPOBOTHUKAX

O/1C nngykuuu B
JBIDKYILUXCS
npoBOJHUKaX. Pemenue
3a1a4

[IpaBuino Jlenna

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

22

NHIyKTUBHOCTB.
Karymka
WHJIYKTUBHOCTH B LIENIN
IIOCTOSITHHOT'O TOKa

https://resh.edu.ru/subject/28/11/

23

24

25

SIBneHune
camounaykiuu. J/1C
CaMOWHTyKITUT

SHCpF sl MAaroHuTHOI'O
IOJISI KaTyHIKU C TOKOM.
SJ'ICKTpOMaFHI/ITHOC
I10JIE

DHeprusi MarHuTHOro
OJIS1 KATYIIKU C TOKOM.
Pemenue 3amau

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

26

0O000menue n

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

cUCTEMAaTHU3aIHAA
3HAHUH 110 TEME
"OnexkTpoaguHamMuka"

27

KontponsHas pabora
0 TeMe
"OnexkTpoauHaMuka"

https://resh.edu.ru/subject/28/11/

28

Konebarenpnas
cucrema. CBOOOIHEIE
KoJieOaHusl.
I'apmonunueckue
KoJieOaHus

https://resh.edu.ru/subject/28/11/

29

Kunemarnueckoe u
JIUHAMHAYECKOE
olnucanue
KoJIeOaTeIIbHBIX
JIBYOKEHUH

https://resh.edu.ru/subject/28/11/

30

31

OHepreTuyeckoe
onucanue. BeIBox
JMHAMHYSCKOTO
OITHICaHMS
TapMOHHYECKHUX
KoJIEOAHMH U3 UX
SHEPreTUYECKOro u
KHHEMAaTHYSCKOTO
OIMCaHMS

Amiutyzaa u dasa
KoJieOaHuH

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

32

Ilepuon u yactora
koneOanuit. [lepron

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

33

34

MaJIBIX CBOOOIHEIX
KoJIEOaHMI
MaTeEMaTHYECKOIO
MasTHUKa. [lepuon
cBOOOIHBIX KOJIEOaHUI
MPYKUHHOTO MasiTHUKA
3aryxarouue
KoJIeOaHHSL.
Brinyxnennsie
kosnebanus. Pe3oHanc

ABTOKOJICOaHUA

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

35

36

37

38

39

Konebanus. Pemenue
3aJa4
VYpok-koHpepeHuus
"MexaHndeckue
KoJIEOAHMS B
MY3BIKaJIbHBIX
UHCTpyMeHTax"

O06o06mIeHNE U
CHCTEeMaTH3aIus
3HAHUM I10 TeMe
"MexaHn4ecKne
KoyieOaHus"

DNeKTpOMarHUTHBIE
KoJIeOaHusl.

KonebarenbHbIi KOHTYD

®opmyna Tomcona.
CBsI3b aMIUTUTY/IbI
3apsiaa KOHJIEHCATOpa ¢

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/
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https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

aMILIUTYI0M CHJIBI TOKA
B KoJie0aTeIbHOM
KOHTYpe

40

3aKOH COXpaHEHHUs
SHECPTHUU B UACAIIBHOM
KOJIe0aTeIIbHOM
KOHTYpE

https://resh.edu.ru/subject/28/11/

41

3aryxaroiue
AJIEKTPOMArHUTHBIE
KOJIeOaHusI.
BriHyX1cHHBIE
3IEKTPOMArHUTHBIE
KoseOaHus

https://resh.edu.ru/subject/28/11/

42

[IepeMeHHBIH TOK.
Pesucrop n
KOH/JICHCATOp B LIEHN
MIEPEMEHHOT0 TOKA

https://resh.edu.ru/subject/28/11/

43

44

45

Karymka
WHIYKTUBHOCTH B LIENIN
IIEPEMEHHOTO TOKA

3akon Oma mis
AIIEKTPUYECKON LIETTH
MEePEMEHHOTO TOKa

MouHocTh
MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U
JIEUCTBYIOIIEE 3HAYCHUE
CHJIBI TOKA U
HaIPSHKEHUS

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

46

Pesonanc B
AJICKTPUICCKOM 1IN

10

https://resh.edu.ru/subject/28/11/

47

48

DNIeKTpOMarHuTHbIE
Konebanus. Pemenue
3a1a4

Uneanpubrid
TpaHchopmatop.
[IpousBoactso,
nepepaya u
noTpebaeHue
ANEKTPUYECKON SHEPTUU

10

10

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

49

DKOJOTUYECKHUE PUCKHU
MIpY MPOU3BOACTBE
AIEKTPOIHEPTUH.
Kynberypa
HCIIOJIE30BaHUS
3JIEKTPOIHEPTUU B
MMOBCEIHEBHOM KU3HU

10

https://resh.edu.ru/subject/28/11/

50

51

52

Tpancdopmarop.
Pemenue 3agaa
3akoH Oma J1g
AIIEKTPUYECKON LIETTH
MePEMEHHOTO TOKa.
Pemenne 3amau

O06o06mIcHuE U
CHCTEMAaTHU3allHs
3HAHWUM 10 TEME
"DeKTpOMarHUuTHHIC
KoyieOanwus"

10

11

11

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

53

MexaHn4eCKHE BOJIHBI.
XapakTepucTUKU
MEXaHUYECKUX BOJIH

11

https://resh.edu.ru/subject/28/11/

54

55

56

CaoiicTBa
MEXaHUYECKUX BOJIH
3ByK. XapaKTepUCTUKHU
3ByKa

Wudpa3Byk u
ynbTpa3Byk. lllymoBoe
3arpsi3HeHue
OKPYXKAarolIel cpebl

11

11

12

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

57

Mexanunueckue BOJIHEL.
Pemenue 3amau

12

https://resh.edu.ru/subject/28/11/

58

DNIeKTpOMarHuTHHIE
BOJIHBL. M3imyuenue

AIIEKTPOMArHUTHBIX
BOJTH

12

https://resh.edu.ru/subject/28/11/

59

OHeprus
AJIEKTPOMArHUTHBIX
BoJH. CBOICTBa
3IEKTPOMArHATHBIX
BOJIH

12

https://resh.edu.ru/subject/28/11/

60

IIxana
3JIEKTPOMAarHUTHBIX
BOJH. [Ipumenenune
3JIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

12

https://resh.edu.ru/subject/28/11/

61

[IpuHIUMIIBI paAOCBA3U

13

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
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1 TEJIECBUJICHHUS.
Pagunomokarust.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE
OKPY’KAIOIIIECH CPeIb

KontponsHas pabora

6 1o Teme "KoneBais i 13 ::tps://seninqu?.narod.ru/004 fiz_prez_ m 11.ht

BOJIHBI" -

Cer. BaKO}i https://seninvg07.narod.ru/004 fiz_prez 11.ht
63 MPSIMOJTMHEHHOTO 13 m

pacrpocTpaHeHus CBeTa

Pemenue 3amau Ha
64 IIPUMEHEHHE 3aKOHa 13 https://seninvg07.narod.ru/004_fiz_prez_m_11.ht

IPSMOJIMHEMHOTO m

pacrpocTpaHeHus CBeTa

Otpaseiiiie cBeTa. https://seninvg07.narod.ru/004 fiz_prez 11.ht
65 ITnockoe 3epkaio. 13 m

Cdepuueckoe 3epkaino o

[Ipenomnenue cBera.

AOCOIIOTHBIN U

OTHOCUTEJIbHBIN

MTOKa3aTellb . .

https://seninvg07.narod.ru/004 fiz_prez 11.ht

66 npenomiieHus. [loaHoe 14 -

BHYTPEHHEE OTpaKEHHE.

IIpenenbHBIN yrou

IIOJTHOT'O BHYTPEHHETO

OTpaXKE€HUs
67 Pemerme sana+t Ha 14 https://os.mipt.ru/#/phys/class/11

IMPUMCHCHUEC 3aKOHOB
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https://os.mipt.ru/#/phys/class/11

OTPaKEHUS U
IPEIOMJICHUS CBETa

68

Xoq J1y4eil B Ipu3Me.
Hucniepcus ceera.
CnoxHbIi cocTaB
Oenoro ceera. L{Bet

14

https://os.mipt.ru/#/phys/class/11

69

70

71

72

JInnsel. okycHoe
paccTosiHue U
ONTHYECKas CUJa JINH3BI

[TocTpoenue
M300paXKeHHI B TUH3aX
U UX CUCTEMaX.
YBenuyeHue JTuH3bI

Pemenue 3amgau Ha
MOCTPOEHNUE
U300paKeHUIH,
MOJTy4aeMBbIX C
ITOMOIIBIO JTMH3

I'ma3 kak onTuyeckas
cucTeMa

14

14

15

15

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

73

Pemenue 3agau.
[Tpenenst
[IPUMEHUMOCTHU
T€OMETPUYECKOU
ONTHUKHU

15

https://os.mipt.ru/#/phys/class/11

74

CxopocTh cBeTa U
METOBI €€ U3MEPEHUS

15

https://os.mipt.ru/#/phys/class/11

75

Hucniepcus ceera

15

https://os.mipt.ru/#/phys/class/11



https://os.mipt.ru/#/phys/class/11
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76

WnTepdepenmus ceera

16

https://os.mipt.ru/#/phys/class/11

77

Korepentnsie
WCTOYHHKU. Y CIIOBHUS
HaOJII0IeHUS
MaKCUMYMOB U
MHUHHUMYMOB

16

https://seninvg07.narod.ru/004 fiz prez m 11.ht
m

78

79

WuTepdepenmus certa.

Pemenue 3amau

[Ipumenenue
uHTephepeHIIUN

16

16

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

80

81

82

83

Judpakuus ceera

Hudpakuonnas
pelmérka. YcnoBue
HaAOJIFOJEHUSI TIIABHBIX
MaKCHMYMOB

JudpakimonHas
pewerka. Pemenne
3a1a4y
[Tonepeunocts
CBETOBBIX BOJIH.
[Tongpuzanus cera

16

17

17

17

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11
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84

BonHoBrIe cBOMCTBA
cBeTa. Pemnrenne 3agaq

17

https://os.mipt.ru/#/phys/class/11

85

86

CBeTOBEBIE SIBJIEHHS B
pupoIe
O06o06mIcHuE U
CHCTEMAaTH3aIus
3HAHUM I10 TEME

17

18

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11
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"Onruka"

87

88

89

90

KoHnTtposbHas padota
o TeMe «OnTuka»
['panunbt
MIPUMEHUMOCTHU
KJIaCCUYECKOM
MEXaHUKH. 3aKOHBI
ANEKTPOJIMHAMUKHU 1
MPUHITUTT
OTHOCUTEILHOCTHU
IToctynatel
CIielIMaIbHON TEOPUH
OTHOCUTEILHOCTHU

[TpocTpaHcTBEHHO-
BPEMEHHOW MHTEpBAJl.
[TpeobpazoBanus
Jlopenua. Ycnosue
NPUYHHHOCTH.
OTHOCUTETHHOCTD
OJTHOBPEMEHHOCTH.
3ameyieHne BpEMEHU U
COKpAIIIEHUE JUTUHBI

18

18

18

18

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11
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91

92

DHeprus 1 UMITYJIbC
PETATUBUCTCKON
YaCTHUIIbI

CBs13b Macchl ¢
SHEpPrueu U UMIYJIbCOM
pETATUBUCTCKON
YaCTHUIIbl. DHEPTUS

19

19

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11
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ITOKOsA

93

94

PaBHOBecHOE TemoBoe
U3Iy4EeHUE

3akoH cMenieHus Buna

19

19

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

95

96

97

T'unore3a M. Ilimanka o
KkBaHTax. ®OTOHBI

DHeprusi U UMITYJIbC
dboToHa
®dorodddext. OnbIThI

A.T. Cronerona.
3akonbl poTtorddekra

19

20

20

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11
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98

YpaBHeHnue DiHIITEITHA
st poroaddexra.
"Kpacnas rpanuna"
doroapdexra

20

https://os.mipt.ru/#/phys/class/11

99

100

101

102

[laBienue ceera.
Omertet I1. H. JIeGeneBa

BosHoBrIe cBoMicTBa
YaCTHII

Bounbl ne bporins.
JlmiHa BOJIHEBI /i€
bpoiins u pasmepsl
00J1aCTH JTOKATU3aI1H
JBHKYILIEHCS YaCTULIBI
KopnyckynsapHo-
BOJIHOBOW JTyaJIu3M

20

20

21

21

https://os.mipt.ru/#/phys/class/11
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103

Hudpakius 2JIeKTPOHOB
Ha KpUCTaJIax

21

https://os.mipt.ru/#/phys/class/11
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104

105

Criermuduka u3mMepeHui
B MUKPOMHPE.
CooTHOIICHUS
HEOIpeeIEHHOCTEN
I'eitzenbepra

Pemenne rpaduyeckux
3a71a4

21

21

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

106

107

108

109

Pemenne pacu€THbIX
3a1a4

KoHTtposbHas padota
mo TeMaM: "OCHOBBI
CTO",
"KopmyckynspHo-
BOJIHOBOM JTyasin3m"
OMBITE IO
HCCICA0BAaHUIO
CTPOEHHUSI aTOMA.
ILtanerapnas Moaenb
atoma Pesepdopna

IToctynatel bopa

22

22

22

22

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11
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110

Bunael cnekTpos.
CrniexTp ypoBHei
JHEPrUM aToma
BOZOpOAA

22

https://os.mipt.ru/#/phys/class/11

111

CIrioHTaHHOE U
BBIHYXJICHHOE
U3JTy4eHUE CBETa

23

https://seninvg07.narod.ru/004 fiz prez m 11.ht

m

112

Jlazep

23

https://seninvg07.narod.ru/004 fiz prez m 11.ht

m
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113

114

115

116

Hyxnonnas monens
snpa ['elizenOepra-
NBanenko. 3apsn u
MacCOBO€ YHCIIO S/Ipa.
H3oTo1EL.
PanmoakTuBHOCTH

3aKOH paJluO0aKTUBHOTO
pacnana. CBolicTBa
MOHHU3UPYIOIIETO
u3nydeHus. Bnusnue
pPaaIuoOaKTUBHOCTH Ha
JKUBBIE OPTraHU3MBI.
Jo3nmerpus

DHeprus CBA3U
HYKJIOHOB B SI/Ipe.
SAnepusie cunbl. Jledexr
Macchl aapa. AnepHsie
peakuuu. SnepHsie
peaktopsl. [IpobreMbr
YIPaBISIEMOTO
TEPMOSIIEPHOTO
CUHTE3A.
DKOJIOTHYECKUE
aCIEKThl Pa3BUTHS
AJIEPHON SHEPrETUKH

Mertoasl perucTpaluuu u
HCCIICTIOBAHUS
BHGMeHTapHBIX HJacCTHUII.
DyHIaMEHTAIbHBIE

23

23

23

24
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117

118

119

120

B3aNMMOICHCTBHS.
Bapuonsbl, Me30HBI U
JIETITOHEI.
IIpencrapienue o
CrangapTHON MOJEIH.
KBapk-riroonnas
MO/IeJIb aJJPOHOB

®du3uKa 3a npeaeaaMmu
CrangapTHON MOJEIH.
Témuas marepus u
TEMHAs DHEPTHUSL.
EnunCTBO hmznyeckoit
KapTUHBI MUpa

Oransl pa3BUTHA
ACTPOHOMHH. 3HAUEHUE
aCTPOHOMHHU

IIpumeHuMocTs
3aKOHOB (PU3MKH IS
0OBSICHEHUS TIPUPOIBI
KOCMHYECKHX OOBEKTOB.
MeTtonn!
ACTPOHOMHYECKHUX
HCCIEeN0BaHUN

CoBpeMeHHbIE
ONTUYECKHE TEJIECKOIIbI,
pPaZnOTENECKOITBI,
BHeaTMoc(epHas
ACTPOHOMHS

24

24

24

24
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121

Bun 3Bé3nH0ro0 Heoda.

25
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Co3zBe3nus, sspKue
3BE3/1bl, INIAHETHI, UX
BUIVMOE JIBIKECHUE

I3

ConneuHas cucrema.
Comnnne. Conneynas

122 AKTHBHOCTE. VCTOMHIK o5 rr:tps://seninvq07.narod.ru/004 fiz_prez 11.ht

sHepruu CoJiHIa U o

3BE3]

3BE3/bI, X OCHOBHBIE

XApAITCPHCTHICH. https://seninvg07.narod.ru/004 fiz_prez 11.ht
123 Juarpamma 25 m

"CreKTpaJbHbINA Ki1acc — o

CBETUMOCTB"
124 3Be3/bI TJIaBHOU o5 https://seninvg07.narod.ru/004 fiz_prez 11.ht

MTOCIE0BATEIILHOCTH m

BnytpenHnee ctpoeHue

3B&311. COBpEMEHHbIE

HPCACTABICHIA O https://seninvg07.narod.ru/004 fiz_prez 11.ht
125 MPOUCXOXKICHUU U 25 m

spoyrony CoHIa U -

3BE3/. DTamnbl KU3HU

3BE3 ]

Mnineunsii [Iyte —
126 Hama ["amaktuka. TuIb 26 https://seninvg07.narod.ru/004 fiz_prez 11.ht

ranakTuk. YepHsle m

ABIPEI B AApax raJlaKTUK

Bcenennas. . .

https://seninvg07.narod.ru/004 fiz_prez 11.ht

127 Pacmmpenue 26

Bcenennoii. 3akoH

m
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Xab66ma. Teopus
Bosbioro B3pbiBa.
PenukroBoe u3iydeHue

128

MacmrabHast CTpyKTypa
Bcenennoi.
Meraranaktuka

https://seninvg07.narod.ru/004 fiz prez m 11.ht
m

26

129

130

131

Hepeménnrie
po0JIEMbI ACTPOHOMUH

duznyeckuit
MPAKTUKYM I10 TeMe
"UccneqoBanue
MAarduTHOTO MOJIS
MMOCTOSIHHBIX MarHUTOB"
i "UccnenoBanne
CBOICTB
dbeppoMarueTuKkoB" uiIn
"UccnemoBanue
JIEHCTBHS OCTOSTHHOTO
MarHuTa Ha paMKy C
TOKOM"

Pusnueckui
IIPAKTUKYM I10 TEME
"N3mMepeHune CUIbl
Amrnepa" nnu
"N3yueHue
3aBHCHUMOCTH CHJIBI
Amriepa OT cuiibl TOKa"
unu "Onpenenenue
MarHMTHON MHIYKIIUU

https://seninvg07.narod.ru/004 fiz prez m 11.ht
m

26

https://seninvg07.narod.ru/004 fiz prez m 11.ht
m

https://seninvg07.narod.ru/004 fiz prez m 11.ht
m



https://seninvg07.narod.ru/004_fiz_prez_m_11.htm
https://seninvg07.narod.ru/004_fiz_prez_m_11.htm
https://seninvg07.narod.ru/004_fiz_prez_m_11.htm
https://seninvg07.narod.ru/004_fiz_prez_m_11.htm
https://seninvg07.narod.ru/004_fiz_prez_m_11.htm
https://seninvg07.narod.ru/004_fiz_prez_m_11.htm
https://seninvg07.narod.ru/004_fiz_prez_m_11.htm
https://seninvg07.narod.ru/004_fiz_prez_m_11.htm

Ha OCHOBE MU3MEPEHUS
cuiel Ammepa"

132

133

Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
SIBJICHHUS
3JICKTPOMArHUTHOM
WHIYKIUU" WK
"Onpenenenue
WHAYKIIUYA BUXPEBOTO
MarHUTHOTO moist"

dusznyecKuit
MPAKTUKYM I10 TeMe
"UccnenoBanue
SIBIICHUS
CaMOMHIYKIUHU" WIH
"Coopka Mozenu
JIEKTPOMArHUTHOTO
reHeparopa"

27

27

https://seninvg07.narod.ru/004 fiz prez m 11.ht
m

https://seninvg07.narod.ru/004 fiz prez m 11.ht
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134

Dduznueckuit
MPaKTUKYM T10 TEME
"N3mepenue nepuoaa
CcBOOOIHBIX KOJIEOaHMIT
HHUTSIHOTO U
MPY>KUHHOTO
MasTHUKOB"

27

https://os.mipt.ru/#/phys/class/11

135

duznyeckui
MPAKTHUKYM I10 TeMe
"IIpeoOpazoBanue

27

https://os.mipt.ru/#/phys/class/11
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SHEPTrUU B MPY>KUHHOM
MasiTHUKe"

136

Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
MEPEMEHHOTO TOKa
4yepe3 MoCIeI0BaTEIbHO
COE€IMHEHHDIE
KOHJEHCATOp, KaTyILIKy
U pe3ucTop" uiu
"HccnemoBanue padoOThI
HCTOYHUKOB CBETA B
L[ETU TEPEMEHHOTO
TOKa"

28

https://os.mipt.ru/#/phys/class/11

137

138

dusnueckui
MPAKTUKYM I10 TEME
"N3y4yeHne napaMmeTpoB
3BYKOBOM BOJIHBI"

Pusnyeckui
IIPAKTUKYM IO TEME
"N3mepenue
MoKazarens
MIPEJIOMIIEHUS CcTeKIIa"
nunu "l[lonyuenne
n300pakeHus B
CUCTEME U3 INIOCKOTO
3epKajia v JUH3bI"

28

28

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

139

dusnuecknit
MIPaKTUKYM I10 TEME

28

https://os.mipt.ru/#/phys/class/11
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140

"UccnenoBanue
3aBHCHUMOCTH
(OKYCHOTO pacCTOSIHUS
OT BeliecTBa (Ha
pUMepe KUJIKUX
muH3)" unu "U3mepenue
(OKYCHOTO pPacCTOSTHUS
pacceuBaroux JUH3"

dusnueckuit
MPAKTUKYM I10 TeMe
"Habmronenue
TQpaknuy,
UHTEpEpEHINN U
noJisipu3anuu ceera'

28

https://os.mipt.ru/#/phys/class/11

141

Ddusznueckuit
MPaKTUKYM T10 TEME
"Onpenenenne
HUMITYJIbCa W SHEPT U
PENATUBUCTCKUX YaCTHII
(o ¢otorpadusm
TPEKOB 3apsSIKEHHBIX
YaCTHUIl B MATHUTHOM
nose)"

29

https://os.mipt.ru/#/phys/class/11

142

Duznueckuit
MPaKTUKYM I10 TEME
"U3mepenue
noctosiHHoM I1manka Ha
OCHOBE HCCJICIOBaHUSI
doTtoarddexra" nmm

29

https://os.mipt.ru/#/phys/class/11
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"UccnenoBanue
3aBHCHUMOCTH CHJIBI
TOKa 4epe3 CBETOUOT
OT HanpspKeHus"

143

144

Dduznueckuit
MPaKTUKYM I10 TEME
"UccneqoBanue
CIIEKTpa pa3peKeHHOTO
aTOMapHOTO BOJIOPOJIA 1
HU3MEPEHHE IMMOCTOSTHHOMN
Pun6epra"

duznyeckuit
MPAKTUKYM I10 TeMe
"UccnemoBanue
paZoaKTUBHOTO (OHA C
HCIOJIb30BaHUEM
no3uMeTpa’ uiu
"U3yuenue
MOTJIoIIeHMs OeTa-
YaCcTHI aJITIOMAUHHEM"

29

29

https://os.mipt.ru/#/phys/class/11
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145

Duznueckuit
MPaKTUKYM T10 TEME
"HabGaroneuus
3BE3THOrO Heba
HEBOOPYKEHHBIM
Ia30M C
HCIIOIb30BaHUEM
KOMITBIOTEPHBIX
MPUIIOKEHUM TS

29

https://os.mipt.ru/#/phys/class/11
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onpeeaeHus
MOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEBIE CO3BE3IHS
CeepHoro nomiymapus
U sipKue 3BE3/1b1" WK
"HaGmonenus B
teneckol JIyHsl,
IJIaHET, TYMAHHOCTEN U
3BE3HBIX CKOIJIEHUN"

146

147

148

O6o006menne u
cUCTeMaTH3aIHs
3HaHui. Ponb pusuku u
aCTPOHOMMUH B
9KOHOMMYECKOM,
TEXHOJIOTUYECKOMH,
COLIMAJIbHOU U
ITHUYECKON cepax
NesITeTbHOCTH YeTIOBEeKa

O06o06mIcHuE U
CHCTEMAaTHU3allHs
3HaHui. Poiab 1 MecTo
(GU3HUKHN U aCTPOHOMHUH
B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa
O06o06mIcHuE U

CUCTCMaTHu3al i
3Hagui. Poib

30

30

30
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¢du3nueckoil Teopun B
dbopMHUpOBaHUH
MIpEJCTaBICHUN O
buznyeckoil kapTuHe
MHUPa, MECTO
(du3nUecKoil KapTHHBI
MUpa B 001IEM pAy
COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
MPEJCTaBICHUN O
npupoje

149

O0o061IeHNE U
CHCTEMAaTHU3aLUs
3HAHUH 110 TEME
"Kunemaruka"

30

https://os.mipt.ru/#/phys/class/11

150

0O00011eHne 1
CHCTEMAaTHU3aLUS
3HAHUH 110 TEME
"Kunemaruka"

30

https://os.mipt.ru/#/phys/class/11

151

O06o06mIeHNE U
CHCTEMAaTH3aIHs
3HAHUH 110 TEME
"Cratuka TBEpAOro
Teaa"

31

https://os.mipt.ru/#/phys/class/11

152

O06o06mIcHNE U
CHCTEMAaTH3allHs
3HAHUH 110 TEME
"Ilnaamuka"

31

https://os.mipt.ru/#/phys/class/11

153

O06o0061EHNE U

31

https://os.mipt.ru/#/phys/class/11
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cUcTeMaTu3aIus
3HAHUU MO TeMe
"3aKOHBI COXpaHEHHUS B
MeXaHuke"

154

155

156

157

158

O0o0061IeHNE U
CHCTEMAaTHU3allH
3HAHHUH 10 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KHMHETUYECKON Teopuu’

O0o061IeH e U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"TepmoiMHAMHUKA.
TenmoBrle MalTuHE"

0O0001eHne 1
CUCTEMAaTH3aLM
3HaHUH 110 TEME
"ArperaTHble
COCTOSIHUS BEILIECTBA.
®dazoBble IEPEXOABI"

O06o06mIcHNE U
CHCTEMAaTHU3allHs
3HAHUM I10 TeMe
"Onexrpuueckoe noiue"

0O00011eHne n
CHCTEMAaTH3aIus
3HAHUM I10 TEME
"ITocTOSTHHBIN

31

31

32

32

32

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11
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ANEKTPUUECKUH TOK"

159

160

161

162

0O0001EeHuEe 1
CHCTeMaTU3aIUs
3HaHuM 1Mo Teme "Toku
B Pa3JIMYHBIX cpenax”

0O0001EeHuEe 1
CHCTEMAaTH3allH
3HAHUH 110 TEME
"MaruaurHoe nose"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTEMAaTH3allH
3HAHHH 10 TEME
"DeKTpOMarHuTHas
UHIYKIUs"
PesepBHBIil ypOK.
O06o06mIeH e U
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"MexaHudecKue
KoyieOaHus"

32

32

33

33

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

https://os.mipt.ru/#/phys/class/11

163

PesepBHBIi ypOK.
0O00011eHne n
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"DIeKTpOMarHuTHBIC
KoJsie0anus"

33

https://os.mipt.ru/#/phys/class/11

164

Pe3epBHBIiT ypOK.
0O000menue n

33

https://os.mipt.ru/#/phys/class/11
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165

166

167

168

169

CHCTEMAaTHU3aLUs
3HaHUM 110 TEME
"MexaHH4ecKHe U
3JICKTPOMArHUTHBIC
BOJIHBI"

PesepBHBII ypOK.
O06o0061IEHNE U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"Onruka"

PesepBHBII ypOK.
O06o0061IEHNE U
CHCTEeMaTH3aIus
3HAHUM 10 TeMe
"OcuoBer CTO"

PesepBHBIi ypOK.
O06o06mIeHNE U
CHCTEeMaTH3aIus
3HAHUM I10 TeMe
"KopnyckynsipHo-
BOJIHOBOM JTyainu3m"
PesepBHBIi ypOK.
O06o06mIcHuE U
CHCTEMAaTH3aIus
3HAHUM I10 TeMe
"®du3nka aroma"

PesepBHBIi ypOK.
O06o001menue u
cucTreMaTu3anus

33

34

34

34

34
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3HAHUH I10 TEME
"du3nka aTOMHOTO
s/Ipa U SJIEMEHTapHBIX
yacTul"

PesepBHBIi ypOK.
O06o001menue u

170 CI/ICTel\faTI/ISaI_II/I}I
3HAHU MO0 TeMe
"Dy1eMeHTbI
actpoduzuxu"

OBIIEE KOJIMYECTBO

YACOB I10 ITPOIT'PAMME

170

16

34

https://seninvg07.narod.ru/004 fiz prez m 10.ht
m
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 kmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBO ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

» ®uzuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 knace/ Mskumes I7.51.,
CunsikoB A.3., O011eCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

» duzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskues I'.41., Cunsikos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

Mapon, A. E. ®uzuka. 7-9 kiacc: yueOHO-METOUYECKOE ocooue
JIeMOHCTpalIMOHHBINIKCIIEPUMEHTIIO(PU3HUKE B CTAPIIUXKIACCAXCPETHEHIITKOIBI.
ABT. BypoB B.A. u ap. Yacte 1. Mexanuka. Temora. [TocoOue st yaurens.
«IIpocBenienuer, 2021r

JIeMOHCTPalIMOHHBINIKCIIEPUMEHTIIOPU3HUKE B CTAPIIUXKIACCAXCPETHEUIIKOBI.
Yacts 2. ABT. bypos B.A. u ap. Ilocobue nis yuurtens. nexkrpuuectBo. OnrTuka.
®usukaaroma. «IIpocsemenune» , Mocksa, 2022

Heypokomenunbsim. PazButnennrepeca k ¢usuke. ABT. Jlanuna U.51. Meroauka u

TEeXHOJIOTUABHEKIacCHbIXMeponpusaThil. «[IpocBemenne», Mocksa, 2021



OnexTuBHBIMKYpC «MeToasipemenusadusndeckux3anad». 10-11 knaccel. ABT.
3opun H.U. Mactepckasyunrens. Mexanuka. MonekymspHasiduszuka.
Tepmonunamuka. DnekTpoanHaMuka. «Bako», Mocksa, 2023
Du3NYeCKUEBUKTOPUHBI B cpenuerikoie. [Tocooue aist yuurens. b.®.
bunmnMoBry. OU3NYECKUEBUKTOPUHBI B 3aHUMATEIILHON()OPMETIO3HAKOMSATBAC C
SIBIICHUSIMUTIPUPO/IBI, C MPUMEHEHHEM3aKOHOB (DH3UKH B TEXHUKE, C
MHTEPECHBIMHUOIIBITAMUIIOCIEAYIOIIMMTEMaM: Mexanuka. Termora u
MoJIeKyJIsIpHasipu3rka. DIeKTpruuecTBO U MarueTu3M. @usnukaaroma. U3a-Bo:
Mockaa "lIpocsemenue", 2022r.

®uznka. 3aHuMarelbHbleMaTepuaibl K ypokam. 8 kinacc. A.M. CemxeMarepuainsl
K YPOKY (hU3uKH JIJ1s 8 Kilacca: 3aa4i, KaueCTBEHHBIEBOIIPOCHI,
UCTOPUYECKUECTIPABKH, 3aHUMATEIbHbBIC()AKTHI,
KapTOUYKUMHANBUAYAIBHBIX3aIaHUI, KPOCCBOPABIITOTEMAaM: T eMmIOBBIETPOLECCHI.
OnekTpudeckuesBaeHUua. MarHuTHbiesBJIeHUA. ONTUYECKUESIBICHUS.
Kontponsusiepadbotsl. M31-Bo: Mocksa, 2020r.
KauecTBennbiezanaunnodusuke B cpenuenmkoie” M.E.
TynpunnckuitKauecTBeHHbIE3aJaUUTIOBCEMpPa3ieIaMKypca (GU3UKU B
cpenuerimkone: Mexanuka. TemnoBeiesiBneHust. MonekymnsipHashusuka.
OcHoBbIeKTpoguHaMUKU. Konebanus u BojiHbl. OnTHKA.
®usukaaromHorosaapa. M3n-so: Mocksa "l[Ipocsemienne”,2023
Metonuueckuepekomenaanuu K yaueonukaml .. Mskumesa, b.b.byxosiesa,

H.H.Corckoro «®usuka. 10xmace» u «dPusuka. 11xmace» Ast. H.H.



Tynekubaena, A.J. IlymkapeBMocksa, «IIpocsemenuey, 2022r.r.
duznyeckudIKCIEepUMEHT B cpennenkoie». Cepus «bubdmmorekayunrens
buszukuy. ABT. H.M. lllaxmaes, H.W. [1aBnos, B.W. TeimykConepxanue:
KoJieOaHus ¥ BOJIHBI, KBaHTOBasihu3uka. Mocksa, «IIpocsemenne», 2020r.
MeTtonukapeneHus3agadnodusuke B cpeaaeinkone. [locodue mist yaurens.

Kamenenkuit C.E., Opexos B.IIL. «IIpocsemenne», 2021r.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

http://class-fizik.ru/ter.html
https://physicon.ru/platforma-oblako-znanij/funkcional-nye-kompetencii-
cifrovoj-trenazher

http://www.physics.ru

http://ens.tpu.ru

http://ido.tsu.ru/schools/physmat

http://fizkaf.narod.ru

http://www.phys.spbu.ru/library

https://www.alsak.ru/

https://easyfizika.ru/zadachi/

https://os.mipt.ru/#/

https://easy-physic.ru/






