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HOACHUTEJDBHASA 3AIIMCKA

[Iporpamma mo ¢u3Mke Ha ypOBHE CpEeIHEro o0Iero oOpa3oBaHMs pa3padoTaHa Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOEHHS OCHOBHO 00pa3oBaTelbHOU



nporpammsbl, npeactaBieHHbIx B @I'OC COO, a Takxke ¢ yuérom ¢denepaibHOl paboueit
nporpamMmbl BocniuTanuss ¥ KoHuenuuu mnpenogaBaHus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHbIX opranm3anusax Poccuiickoit ®enepanuu, peanu3yloNMX OCHOBHBIC
oOpa3oBaTesbHbIE IPOTrPAMMBI.

[IporpaMmMa 10 ¢u3uke ompenenser o0sA3aTeIbHOE MPEIMETHOE COJepKaHue,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIBHOCTh U3YUYEHHS TEM U Pa3esioB y4eOHOTrO
npeaMera ¢ y4éToM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
Ipoliecca, BO3PACTHBIX OCOOeHHOcTeW oOyuwaromuxcs. Ilporpamma no @usuke maér
MPEACTABICHUE O LIEJSAX, COJEPKAHUM, OOIIEel CTpaTerun 0O0y4YeHusl, BOCIIUTAHUS U Pa3BUTHUSA
oOyyJaroniuxcs cpecTBaMu yueOHoro npeamera « @u3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca @u3uku yrayOn€HHOTO YpPOBHS TMO3BOJSET pealn30BaTh 3aJauu
npodeccoHanbHON OpUEHTAIMK, HANIPABICHO Ha CO3JIaHWE YCJIOBUHM ISl MPOSIBJICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXJAbIM OOy4YaroMIMMCS, KOTOpbIE
HEOOXOMUMBI ISl TPOJOJDKEHUS OOpa3oBaHHUS B OpraHu3alusax MpodeccHOoHaTbHOTO
o0pa3oBaHMsl 110 Pa3INYHBIM (U3UKO-TEXHUYECKUM U MHKEHEPHBIM CIELIMAIbHOCTSM.

B mporpamme mo ¢usuke ompenenstoTcs IUIaHUPYyEMbIe pe3yJIbTaThl OCBOCHHS Kypca
¢u3MKM Ha YypOBHE CpeaHero ooOmero o0pa3oBaHUs: JUYHOCTHBIE, METANpEeIMETHbIC,
npeaMeTHbIe (Ha yrioyO0inéHHOM ypoBHE). HaydHO-MeTOA00THYecKOi OCHOBOM TSl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAaNpPEeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OO0yYaroIIuxcs,
OCBOMBIIMX TMporpaMMy Mo (U3MKEe Ha YypOBHE CpeAaHero oobmero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUTAHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (PU3MKM Ha YIUIyOJIEHHOM YpOBHE, B TOM
qycIie MPeAMETHBIE PE3yIbTaThl IO roAaM 00y4eHuUs;

cozepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma mo ¢u3MKe UMEET NPUMEPHBIN XapakTep U MOXKET OBbITh HCIIOJIb30BaHA
YUUTENSIMUA (PU3UKH JIJIS1 COCTABJICHHS] CBOMX Pab0YMX MPOTPaMM.

[IporpaMMa 10 (¢u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY YUyUTelEeH W
IPEIOCTABISAET BO3MOXXHOCTU JUIS pEan3alMy Pa3IMYHbIX METOJWYECKHX IOAXOJI0B K
npenojaBaHui0 (U3MKU Ha YTiayOJIEHHOM YPOBHE IpPU YCIOBHHM COXpaHEHHs 00s3aTeNbHOM
4acTH COJAEPKaHMS Kypca.

du3uka Kak Hayka 0 Hanbosee O0IMIMX 3aKOHAX MPUPObI, BBICTYMAasi B KAUeCTBE yueOHOTO
MpeJMETa B LIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHUU 00 OKpPYXalOLEM MUDE.
IkonbHBIA Kypc (U3MKA — CHCTEMOOOPA3YIOIIMA [Jii €CTECTBEHHO-HAYyYHbBIX Y4eOHBIX
MPEJAMETOB, TOCKOJIbKY (PU3MYEeCKHe 3aKOHbl JIEKAaT B OCHOBE MPOLECCOB M SBIICHUI,
U3y4yaeMbIX XUMHEH, Ononoruei, puznueckoi reorpadgueit u actponomueit. Mcnons3oBanue u
aKTUBHOE MpUMEHEHHEe (U3NYECKUX 3HAHUU OIpeAeNno XapakTep U OypHOE pa3BUTHE
Pa3HOO0Opa3HBIX TEXHOIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOTyUEHHUS
HOBBIX MaTepHaJIOB C 3aJaHHBIMU CBoMcTBamMu. M3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydaromierocs, B (OopMHUpPOBaHUE
YMEHMM NOPUMEHATh HAy4yHbId METOJl TO3HAHMS MPU BHIIOJHEHUM HMHU Y4YEOHBIX
UCCIIEOBAHUN.

B ocHOBYy Kkypca (u3uKu Ha YpOBHE CpeIHEro o0Iiiero oopa3oBaHUs MOJIOKEH P UIEH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoesa uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIAETCS JIOTMYECKU 3aBEPIIEHHBIM,
OH COJIEP>KUT MaTepUall U3 BCEX PA3IEsIOB (PU3HUKH, BKIIFOUYAET KAaK BOMPOCHI KJIACCUYECKOM, TaK
Y COBPEMEHHOU (PU3UKH.



Hoea cenepanuzayuu. B cooTBeTCTBUU ¢ HEW Marepuan Kypca (GU3NKH OOBEAMHEH
BOKpYT (u3ndeckux teopuil. Benymmm B kypce siBnsercs (GopMupoBaHHe MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCIOIb30BaHUE TYMaHUTAPHOIO
MoTeHITaNa (PU3NYECKON HAYKH, OCMBICIICHUE CBSA3U Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU U KOJOTUYECKUMH MPOOIEeMaMH.

Hoea npuknaounon nanpagnennocmu. Kypc ¢usuku  yrioyOn€éHHOro  ypoBHS
MpeoiaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUITOKECHHH
M3YYECHHBIX TeOpUi U 3aKoHOB. [Ipu 3TOM paccMaTpHuBarOTCs Ha YpOBHE OOILIUX MPeICTaBICHHMA
Y COBPEMEHHBIE TEXHUYECKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoea rIxonozuzayuu peanusyercs IMOCPEICTBOM BBEICHHS SJEMEHTOB COJEp KAHMS,
MNOCBSIIIEHHBIX AKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHUEM
TEXHUKU U TEXHOJOTUH, a TaKkke 00Cy X ACHHs MPOOJIeM PallMOHAIIBHOTO MPUPOI0IOIb30BAHUS
U DKOJIOTMYECKOU 0€30MacHOCTH.

OcBoeHue coJiepKaHusl IPOrpaMMBbl 10 (PU3MKE JTOJIKHO OBITh IOCTPOEHO HAa MPUHLIMIIAX
CUCTEMHO-/IEATEIbHOCTHOrO noaxoaa. i Gpusuku peanuzanus 3TUX NPUHIMUIOB Oazupyercs
Ha MCIOJIb30BAaHUU CaMOCTOSATEIBHOIO 3KCIIEPUMEHTa KaK MOCTOSTHHO JIEUCTBYIOMIETO (hakTopa
yueOHoro mpouecca. Jlns yriayOn€HHOTO YpOBHS — OTO CHCTEMA CaMOCTOSITEIbHOTO
YYEHUYECKOTO JKCIIEPUMEHTa, BKJIIOYAIOMIET0 (POHTANbHBIE YYEHUYECKHUE OMBITHI MPH
M3y4YeHUH HOBOTO MaTepuana, JiabopaTopHble paldoThl M paboThl mpakTukyma. [Ipm sTom
BO3MOJKHBI J[Ba CIIoco0a peanu3anuu (pu3ndeckoro npakTukyma. B mepBom ciyyae mpakTHKYM
npoBoauTcsa aubo B koHue 10 u 11 kmacco, nub0 mocie mepBOro U BTOPOrO MOIYTOJUNA B
KaXXJI0OM M3 3TUX KJjaccoB. BTopoii cmocod — 3To mHTerpamus padoT MpakTUKyMa B CHUCTEMY
71ab0paTOpHBIX paboT, KOTOPHIE MPOBOATCS B Mpollecce n3ydeHus paszaena (Temsr). [Ipu sTom
nox paboTaMHM TPaKTHKymMa TIOHMMAETCS CaMOCTOATENbHOE UCCIEeIOBaHHUE, KOTOPOe
IPOBOJUTCS IO PYKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme no gusuke cucreMa y4eHUYECKOTr0 KCIIEPUMEHTA, Ja00OpaTOPHBIX padoT U
NpaKTUKyMa TIPEJICTaBlieHa €AUHBIM TIepeuHeM. BpIOOp TemMaTHUKd Jis ITHUX BUJIOB
YUEHHYECKUX TMPAKTUYECKUX paboT OCYLIECTBISAETCS YYaCTHHKAMH 00pa30BaTEIbHOTO
mporecca HMCXolsd U3 OCOOEHHOCTEH MOYpPOYHOIO IUTAHMPOBAHMSI U OCHAILEHUS KaOMHeTa
¢usuku. I[lpm sTOoM oOecneunBaeTcs OBJaJeHHE OOYYAIOIIMMHUCA YMEHHUSIMH MPOBOJIUTH
npsiMble M KOCBEHHBIE H3MEPEHHs, HCCIECIOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIHYUH H
MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonbiioe BHIMaHMEe ynemsieTcsl pEIICHUI0 pacYETHRIX M Ka4eCTBEHHBIX 3amad. [Ipu sTom
IUI pacy€THBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a7aud C SIBHO 33JaHHON W HESBHO 3a/IaHHOU
Gu3nIECKO MOMIETIBIO, TIO3BOJISIONINE MPUMEHSITh U3YUCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pasjiefia Kypca, TaKk M MHTETPHUPYs MPUMEHEHHE 3HAHUN M3 pa3HbIX pasnenos. Jlis
KaueCTBEHHBIX 3aJlady [PUOPUTETOM SBISIIOTCA 3aJaHusi Ha OOBSICHEHHE/TpPeCKa3aHue
npoTeKkaHus: (U3NYECKUX SIBJICHUN M MPOLIECCOB B OKpY>KarolIel >ku3HU, TpeOyrolue BhIOopa
bu3ruecKoi MOJIENH JJIsl CUTYalluU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusamu DPIOC COO k MaTepHATbHO-TEXHUYECKOMY
o0ecrnedyeHno yuyeOHOro mnpoiiecca Kypc (pU3uku yriryoJaéHHOro YpOBHsSI Ha YpOBHE CPEIHETrO
oOmiero o0pa3oBaHus JODKEH U3Yy4aThCsl B YCIOBHUSIX MPEIMETHOTO KaOmHeTa. B kaOunere
¢u3uKn TOHKHO OBITH HEoOXoammoe jgabopaTopHOe OOOpPYHOBaHHWE JUISl BBITOJTHEHUS
yYKa3aHHbIX B IporpamMme Mo (U3MKe yUYEHHYECKHX OMNBITOB, JaOOpaTOPHBIX paboT u paboT
MPAaKTHUKyMa, a TaKXKe TEMOHCTPAIIMOHHOE 000PY/I0BaHHE.



JleMoHCTpallMoOHHOE 00O0pyaOBaHHEe (POpMUPYETCI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON IOCTATOYHOCTH U 00ECTeUnBaET MOCTAHOBKY MEPEUNCICHHBIX B IPOrPaMMeE T10
(u3nKe KIIOYEBBIX JAEMOHCTpALUN JUIsl UCCIENOBAHMS H3y4aeMbIX SIBICHUH MU TPOILIECCOB,
AMITUPUYECKUX U (PYHIAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGopaTopHoe 00OpynOBaHUE AJIsi YUEHHYECKUX MPAKTUYECKUX padoT (opmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 0OecreuynBaeTcs B pacdyére OAHOIO KOMIUIEKTa Ha JIBYX
oOyuvaronuxcs. TemaTHueckue KOMIUIEKTBHI J1a0OpPAaTOPHOro OOOPYIOBaHUSA JOJKHBI OBITh
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIh30BAaHUH aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE IIU(POBBIX J1a0OpaTOPUIA.

OCHOBHBIMHU LEJIIMU U3y4€HUSI PU3UKHU B 001IEM 00pa30BaHUU SABIISIFOTCS:

dopMupoBaHrEe UHTEpECa U CTPEMIICHHS O0YYAIOIINXCSl K HAYIHOMY U3YUYCHHIO TIPUPO/IBI,
pPa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMpPEACTaBICHU O HAyYHOM MeETOAE€ TMO3HaHus U  (HOPMHUPOBAHUE
UCCJIEI0BATEIHLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHKWE HAYYHOTO MHPOBO33PEHHUS KaK pPE3yJibTaTa M3Y4YEHHUSI OCHOB CTPOCHHS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

(GopMupoBaHrue yMEHUN OOBSICHATH SBJICHUS C UCHOJIb30BAaHUEM (PU3MUECKHX 3HAHUH U
HAyYHBIX JIOKA3aTEIHCTB;

(dopMupoBaHuEe MPEJCTABICHUNA O PONH (DU3UKK AN Pa3BUTHSI JPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE TIPEACTABICHU O BO3MOXHBIX cdepax Oyaymed npopeccuoHaIbHON
JeSITeNbHOCTH, CBS3aHHBIX C (U3MKOH, MOATOTOBKA K JaibHeWmeMy OOyYeHHI0O B STOM
HarpaBICHUH.

JlocTkeHre 3TUX Iiesed o0ecneyrBaeTcs pelIeHHeM CIEeIyIOIUX 3ajad B Ipolecce
U3y4YeHUs Kypca (U3MKU Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHus:

npUOOpEeTeHHe CUCTEMBbI 3HAaHMM 00 OOIMMX (PUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIIOYAS] MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY
U DJIEMEHTHI aCTPO(DUZUKY;

(opMupoBaHUE YMEHUN IPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS (PU3UUECKUX
SIBJICHUH B IPUPOJIC U JJISI PUHATUS MPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM KU3HH,

OCBOEHHUE CITOCOOOB PELICHHs PA3IMYHBIX 33J1a4 C SBHO 33JJaHHON (PU3NYECKON MOJEINbIO,
3aja4, TMOAPA3yMEBAIOIIUX CAMOCTOATEIbHOE cO3JaHue (U3NYECKON MOJENH, aJeKBAaTHOM
YCJIOBHSIM 33J]a4M, B TOM YHCJIE 3a/1a4 UHKXEHEPHOI'O XapaKTepa;

MOHMMaHHEe (U3MUECKUX OCHOB M TPUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEdY;

OBJIaJICHNE METOJaMU CaMOCTOSITEIBHOTO ITUTAHUPOBAHMS W TPOBEACHUS (UBNUECKUX
OKCIIEPUMEHTOB, aHalW3a W WHTEpIpeTanuu HHpOpMamu, OmpeaeNieHUus IOCTOBEPHOCTH
MOJIyYeHHOT'O pe3yJjIbTaTa;

CO37aHUE YCIOBUU JUIsl pa3BUTHS YMEHUU IMPOEKTHO-HCCIEIO0BATEIbCKON, TBOPUYECKOM
NEeSITENbHOCTH;

pa3BuUTHE HHTEpeca K chepam npodecCuoHANbHON AeATEILHOCTH, CBSI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO yrayOn€HHBIM YpPOBEHb HW3Y4YEHUS
yueOHoro mpenmera «Ddusuka» Ha YpPOBHE CpEIHEro OOIIero oOpa30BaHUS BHIOMpPAETCS
00yJaroIMMUCs, TUIAHUPYIONTUMHU TIPOJOJDKEHHNE 00pa30BaHUS MO CHEIUATBHOCTIM (PU3HUKO-
TEXHUYECKOTO MPOhUIIS.



Ha m3yuenue dhuszuku (yriyOnEéHHBIA yPOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
orBoautcs 340 gacos: B 10 xiacce — 170 gacoB (5 yacoB B Heneno), B 11 kmacce — 170 yacoB
(5 yacoB B HezenO).

[Ipennaraemsiii B mporpamMme 1o Gu3uKe MepedeHb Ja00PATOPHBIX U MPAKTUYECKUX PaboT
SBJISICTCSI PEKOMEHJIOBAaHHBIM, YYHUTENb JEIaeT BBHIOOpP MPOBENCHUS JTabOpaTOpHBIX PabOT H
OMBITOB C YYETOM MHIUBUAYAJIbHBIX OCOOEHHOCTEN 00yYarOIIUXCS.



COIJEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayynblid MeTO MO3HAHUS MPUPOABI.

®uzuka — PyHgaMeHTadbHas Hayka o mpupoje. HayuyHwlli MeToa MO3HAHUS U METOJbI
UCCIIeI0BaHUs (PU3UYECKUX SBIICHUM.

DKCHEpUMEHT U TEOpHUs B Tpoliecce MOo3HAHUS MpUposl. HabmroneHne u SKCIepuMeHT B
busnke.

Croco6b1 m3MepeHus: (U3NYECKUX BEIWYUH (aHAJIOTOBBIE W ITU(DPOBBIE U3MEPHUTEIIHHBIC
pUOOPBI, KOMIIBIOTEPHBIE JATYUKOBBIE CHUCTEMBI).

[TorpemHocT U3MEpPEHU PU3NUECKUX BETMYUH (a0CONIOTHAS U OTHOCUTEbHAS).

MopenupoBanue (U3NYECKUX SBJICHUM M MPOILIECCOB (MaTepuasibHasi TOUKa, aOCOIIOTHO
TBEPJIOE TENO, WuJealbHas >KUAKOCTb, WJACAIBHBIM Ta3, TOYEUHBIM 3apsan). [umoresa.
du3nvecKuil 3aKOH, FPaAaHUIIbI €r0 MPUMEHUMOCTH. DU3NYECKasi TEOpHs.

Pons u mecto ¢usuku B (popMUpPOBaHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
NPaKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3MepeHne cuibl TOKAa WM HANpSKEHUS B ILENU IOCTOSHHOTO TOKAa MPU IMOMOIIA
AHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ nudpoBoit mabopatopuei mo ¢usuke. [Ipumepsr usmeperus Gpuzndeckux
BEJINYMH MMPU MOMOIIY KOMIBIOTEPHBIX JATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MeEXaHWYecKoro aBuxeHus. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BexkTop MaTepuayibHOM TOYKHM, €ro MPOEKIIMM Ha OCH CHUCTEMBbl KOOpPJAMHAT.
Tpaexkropusi.

[lepemernienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) W YCKOpEHHE
MaTepuaJbHON TOYKHU, UX MPOEKIMU HA OCU CUCTEMBI KOoOopauHAT. CIOKEHUE NepeMENICHUN 1
CJI0KEHHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPHATILHON TOYKH OT BPEMEHHU U X IPAPUKH.

CBoOonHOEe majeHue. YCKopeHue CBOOOJHOrO majaeHus. JBHkeHue Tena, OpOIIEHHOTO
MOJl YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH M YCKOPEHHUS MAaTEpUAIbHOU
TOYKH OT BPEMEHH U UX rpaduKHu.

KpuBonuneitnoe aBmxeHue. /[BrmkeHne MaTepuaibHOM TOYKH 1O OKPYKHOCTHU. YTIJIOBas U
nuHelHas ckopocTh. [lepuon u vactora oOparmienus. LleHTpocTpemuTenrHoe (HOpMalIbHOE),
KacaTebHOE (TAaHT€HIIMATBHOE) U MOJIHOE YCKOPEHHUE MaTepUAIbHON TOUKH.

TexHudyeckre yCTPONCTBA U TEXHOJOTHYECKHE TPOILECChl: CIHJAOMETD, JIBUKCHHE
CHapsI/I0B, LIETIHbIE, IIeCTepEHYAThIE U peMEHHBIE MTepeaun, CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, MILTIOCTPAIUS KHHEMATHUECKUX XaAPAKTEPUCTUK JIBUKEHUS.

CriocoObl uccie10BaHusl IBHKCHHM.

Nnnroctpanus mpeaesibHOrO NePEXo/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanre NBUKEHUN ¢ UCIIOIb30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habntoienue nBrxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30OHTAJIBHO.

Hamnpasnenue CKOpoCTH IpU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3oBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUe MyTeW, TPAEKTOPU, CKOPOCTEW JBHXKEHUSI OAHOTO U TOTO K€ Tejla B Pa3HbIX
CHUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

N3ydenne HepaBHOMEPHOIO IBUKEHUS € LEIBIO ONPENEIICHUS] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHHs MpU  NOPSIMOJIMHENHOM PABHOYCKOPEHHOM JBMIKEHHHM 10
HAaKJIOHHOM IIJIOCKOCTH.

Hccnenoanne 3aBUCMMOCTH IyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBUKEHHH.

N3mepenne yckopeHusi CBOOOIHOTO MajieHus (PEKOMEHJ0BAaHO MCIOIb30BAHKE LIU(PPOBOH
nabopaTtopun).

N3yuenue aBukeHUs Tela, OpOIIEHHOTO rOpU30HTANBbHO. [IpoBepka runoressl 0 NpsMon
IIPONIOPLIUOHAIIBHON 3aBUCUMOCTH MEXIY JNAJIBHOCTBIO ITOJIETA M HAYAJIbHOM CKOPOCTBIO TEJIA.

N3ydenue nBUKEHUs Tella 110 OKPYKHOCTH C IIOCTOSIHHOM 10 MOJIYJIIO0 CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH TepUoAa OOpalieHUs] KOHHYECKOrOo MasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBsiii 3axk0H HproToHa. MHEpIManbHbie cucTemMpl OTcU€Ta. [IpuHIAN OTHOCUTENBHOCTH
lNanunes. HemnepuuaibHble CUCTEMBI OTCUYETA (ONIpeneIeHUE, IPUMEPHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0oH Hpr0TOHA U151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh TPABUTAIIMOHHON U UHEPTHOM MaCCHI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOIO TAJEHUS OT BBICOTHI HAaJ
MOBEPXHOCTBIO TUIAHETHI U OT reorpaduyeckod MUPOThl. JIBUKEHHME HEOECHBIX TeNl U HX
cnyTHUKOB. 3akoHbI Kemiepa. IlepBast kocmMudeckas CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABUKyIIerocst ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpEHUS CKOJNBXKEHUS M CUjla TPEHUS MOKOS.
Koadounument tpenusa. Cuiia CONpOTUBICHUS MPU IBHKEHUH Tella B )KMJIKOCTH WIH Tase, e€
3aBUCHMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO IBUKEHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHudyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IOMIIUITHUKY, IBHKCHHE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jemoncmpayuu.

HaGnronenue aBMm>XeHUs Tell B UHEPUUAIbHBIX U HEMHEPLMAIBHBIX CHCTEMaX OTCUETA.

[IpyHLIMI OTHOCHUTEIBHOCTH.

Kauenue nByX UWIMHIPOB WM IIAPOB Pa3HOM MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPUAJIbHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOJECHCTBYIOLIEH NIPUIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MaCChI TEa
Ha ero yCKOPEHHE B MUHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

HN3mepenune macc no B3auMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUU.

[HenTpoOeKHBIE MEXaHU3MBI.



CpaBHeHUE CUJI TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmMuKym.

N3mepenrie paBHOJAEHCTBYIOIIEH CUIT IPU ABUKEHUU OpyCKa M0 HAKJIOHHOW TJIOCKOCTH.

[IpoBepka THUTMOTE3bI O HE3aBUCUMOCTH BpPEMEHH JBWXKEHUS OpycKa MO HAKJIOHHOU
IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAaCCHI.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B MNPYKUHE U PE3UHOBOM
oOpasiie, oT ux AehopMaIivH.

N3ydenune ABUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOMN uepe3 JErKui OJI0K.

N3mepenue koadduiirieHTa TpeHUs 0 BEJIMYUHE YIIIOBOTr0 KO PUIIMEeHTa 3aBUCUMOCTH
Fip(N).

WccnepoBanue ABMKEHUS Opycka MO HAaKJIOHHOM IUIOCKOCTH C  TMEPEMEHHBIM
KO3 PUIIUEHTOM TPEHHUSI.

N3ydenune nBUKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomoTHO TBEpAOE Teno. [loctynarensHoe U BpamaTelibHOE JABHKEHUE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO ocu BpamieHusi. [lieuo cunbl. CroxkeHue CHil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

YciioBust paBHOBECUS TBEPAOTO TENA.

VYcroitunBoe, HeyCcTOHYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHudyeckne yCcTpoMCTBAa M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHWH, CTPOUTEIbHBIN
KpaH, peméTyaTble KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue yciioBHuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUS.

KoHcTpyrnpoBaHne KpOHIITEHHOB U PAaCYET CUIT YIIPYTOCTH.

N3yyeHne ycTOMUMBOCTU TBEPIOIO TENA, UMEIOIIET0 IION[Ab OIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuke.

Nmnyneec MaTepuasbHOM TOYKH, CHCTEMBI MAaT€pHUalIbHBIX TOYEK. LIeHTp Macc cucrtembl
MaTepUaJIbHBIX TOYEK. TeopeMa 0 JBHM>KEHUH LIEHTPA Macc.

Nmnynbe critbl 1 N3MEHEHHUE UMITYJIBCA TETA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MoMeHT uMmylibCa MarepualbHOW TOYKH. lIpencraBieHne O COXpaHEHHMM MOMEHTa
VMMITYJIbCA B LIEHTPAJIbHBIX MOJIAX.

PaboTa cuibl Ha MalloM U Ha KOHEYHOM mnepemelneHuu. ['paduueckoe mpencraBieHue
paboThI CHUIIBI.

MoOIIHOCTb CHUIIBL.

Kunernueckasi sHeprusi MarepuaibHOM TOuku. TeopemMa 00 M3MEHEHUM KUHETUYECKOU
SHEPIrUU MAaTEPUAIBHON TOUYKH.

[ToTeHuManbHBIE U HEMOTEHIMANIbHBIE CWiibl. [loTeHnmanbHas sHeprus. IloTeHunanbHas
SHEPrUs yrpyro aegopMupoBaHHOW mpykuHBL. [loTeHIIManbHAs YHEPTUS Tella B OJHOPOJTHOM
rpaBUTalMOHHOM mosie. [loTeHnnanpHast 3HEPTUs Teaa B TPAaBUTALMOHHOM TOJIE OJTHOPOJHOIO
mapa (BHyTpH U BHe mmapa). Bropas kocMuueckasi CKOpocThb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOThl HEMOTEHIIMATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU SHEPIUU CUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.



VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBuenue bepHyiun i MACAIBHOW >KUJIKOCTH KaK CJICACTBUE 3aKOHA COXPAHEHHWS
MEXaHUYECKON SHEPTUM.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: ABMIKEHHE PAKET, BOAOMET,
KOTIEP, MPY>KUHHBINA MHUCTOJIET, TUPOCKOII, (GUTYPHOE KaTaHWE HAa KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenue MOIIHOCTH CHUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPILIEHUU PabOThI.

B3auMmHbIe npeBpallieHuss KUHETUYECKOW W IOTEHUMAIBHON DHEPIrUM IpU JACHCTBUU Ha
TEJIO CHJIBI TSPKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUH NMPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmMuKym.

N3mepenue umirynsca tenna no TOpMO3HOMY MYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENH IEKTPOMOOUIISI U MOIIHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccenenoBanne cOXpaHEeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBUM.

N3mepeHne KHHETUYECKOM SJHEPTUH TEJIa 110 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUS TOTEHIMATbHOM SHEPTHH MPY>KUHBI C PA0OTOM CHUJIIbI TPEHUS.

Onpenenenne pabOThI CUIIbI TPEHUS MIPU ABUKEHUH TeJla 10 HAKJIOHHOW MJIIOCKOCTH.

Paszpnesn 3. MouiekyJisipHas pU3NKa ¥ TEPMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKyJIsipHO-KUHeTHUYecKoH Teopun (MKT), ux ombITHOE
o0ocHoBanue. [uddysus. bpoyHoBckoe nBHkeHHE. XapakTep ABUKEHHUS U B3aUMOACHCTBUS
qyacTHI] BenlecTBa. Moienu CTpOeHUs ra30B, JKUJIKOCTEH U TBEPIBIX TE U 00BSICHEHNE CBONUCTB
BEIIECTBA Ha OCHOBE ATUX Mojeneil. Macca u pa3mepbl Mojeky’n (atomoB). KommuecTBo
BemiecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u cnocoOsl e€ uaMepenus. lllkama temmeparyp
Lenscus.

Mopens wuaeaNbHOrO ra3a B MOJEKYJISIPHO-KMHETUYECKOM TEOPHUM: 4YacTHLBI rasa
JIBHKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcCotOTHas TeMIieparypa
(wkama Ttemneparyp KensBuna). 3akon Jlambrona. M3ompouecchl B H€aJbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHue U30MPOLIECCOB: H30TEPMA,
u30x0pa, u300apa.

CBa3p MEXAY JABJICHUEM U CPEIHEH KHUHETUYECKOM DJHEpPruer IMOCTYMATEIbHOIO
TEMJIOBOr0 JBIWXKEHHS MOJIEKYJl HACAIbHOIO Tra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-
KMHETUYECKOU TEOpUH UJICaTTLHOTO Ta3a).

Csi3b  aOCONIOTHOM  TeMmeparypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO CpeaHel
KMHETUYECKOU DHEPrUueH MOCTYyNaTEIbHOIO TEIUIOBOIO IBUXKEHUS €€ YaCTHIL.

TexHuyeckue ycTpoiicTBa M TEXHOJOTMUECKHE MPOIECCHl: TEPMOMETp, Oapomerp,
IIOJIyY€HHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu nBUKEHNs YaCTHL] BEIECTBA.

Mopenbs OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOI'O JIBUKEHUS.



Juddy3us KuakocTei.

Mogaens onbita IlTepHa.

[IputsxeHne MONEKYII.

Mojenu KpuCTAINIMYECKUX PEUIETOK.

HaGnronenue u riccieqoBanue N30MpoIecCoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccnenoBanue mporecca yCTaHOBIIEHUS TEMJIOBOTO PABHOBECHSI PU TEIIIOOOMEHE MEXTY
rops4eu U XOJIOIHON BOJOM.

N3ydenune wu3oTepmMuyeckoro mpolecca (PEeKOMEHJAOBAHO MCIOJIb30BaHUEe HHUGPOBOI
nabopatopun).

N3ydenue n30X0pHOro npoiecca.

N3yuenue nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckas  (TJl)  cucrema.  3amaHue  BHEHMIHUX — YCJIOBHM IS
TEPMOJIMHAMHWYECKOW CHUCTEMBI. BHemHue W BHYTpeHHUE mnapameTpsl. [lapamerpsl
TEPMOJIMHAMHUYECKOW CHUCTEMBI KAK CPEJHUE 3HAYCHUS BEJIMYMH, ONKUCHIBAIOIIUX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHaMuku. CaMONIpOU3BOJIbHAS PETAKCALIMS TEPMOANHAMUYECKOMN
CHCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mogens uaeanpHOr0 rasa B TEPMOJMHAMHUKE — CHUCTEMa YPAaBHEHHU: YpaBHEHHE
MenpaeneeBa—KianeiipoHa v BbIpaKEHUE 711 BHYTPEHHEW DHEPTUU. Y CIOBUS NPUMEHUMOCTH
ATOM MOJIECJIM: HHU3Kash KOHUEHTpPAIMA YACTHUILl, BBICOKHE TeMIIEpaTypbl. BeIpaxeHnue mist
BHYTPEHHEW SHEPTUHU OJHOATOMHOTO UCAIBHOTO rasa.

KBa3ucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

DOneMeHTapHas paboTa B TepMOAMHAMUKE. Boruncienue paboTsl 1o rpaduky npoiecca Ha
pV-auarpamme.

Teronepenadya kak crnoco0 HW3MEHEHUS BHYTPEHHEH OSHEPrUu TEPMOIMHAMUYECKOMN
cucTeMbl 0e3 coBepieHust padboThl. KOHBEKITMS, TEMIONPOBOIHOCTh, U3TyUEHHUE.

KonmnuectBo Temnothl. TemnoéMKOCTh Tena. YelbHas W MOJISIPHAs TEIJIOEMKOCTH
BEIllECTBA. YpaBHeHHE Maliepa. YaenpHas TeruioTa CropaHus TOIUIMBA. Pacué€r koymuecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstre 06 aquabatHoM mpoiiecce.

[lepBblil 3aKk0H TepMoaMHAMHUKU. BHyTpeHHsAs sHeprusa. KomnuecTBo TemoTsl U padora
KaK MEpbl U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoli 3akoH TEepMOAMHAMUKM IS PABHOBECHBIX IIPOLIECCOB: 4YeEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOJMHAMHYECKON CHCTEMBI MPOXOJIUT €AWHCTBEHHas ajauadara.
AOcotoTHas TemMIiepaTypa.

BTopoii 3ak0H TepMOJWHAMUKH JJIsI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO NEpPEAATh
TEIJIOTYy OT OoJiee XOJOJHOro Tejna K Oojee Harperomy 0e3 kommneHcanuu (Knaysuyc).
HeobpatuMocTs IpUpOIHBIX TIPOLIECCOB.

[TpuHnmIe! nectBus TerioBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTUYECKHUE aCHEKThl UCIOIb30BaHUS TEIUIOBBIX ABUrateneil. TemnoBoe 3arps3HeHue
OKPYXaroUEn Cpeibl.

TexHHuecKne yCTpOWCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: XOJIOIWIbHUK, KOHIULIHOHED,
JU3ENIbHBIM W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, MOJYYEHHE CBEPXHU3KHUX



TEMIIEPATYp, YTUIW3AUUsA «TEIUIOBBIX» OTXOJOB C HCIOJBb30BAaHHEM TEIUIOBOIO HAacoca,
yTHIIA3AIUs OMOOPTaHUYECKOr0 TOTUTMBA JIJIsI BRIPAOOTKH «TEIIIOBOW» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTuyeckoM paclIupeHun.

Bosnymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUS BHYTPEHHEN SHEPTUMU.

HccnenoBanue annabaTHOTo mpouecca.

KomrnbrorepHabie MOAEIN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue npoiecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO TIpoliecca.

N3ydeHne B3aMMOCBA3U YHEPTHH MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U TEMIEPATYpPhI
KUIICHUS KUIKOCTEMH.

Tema 3. Acpecammnivie cocmoanusa eéeuyecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Mcmapenue u KumeHWe. YAelbHas TeIuioTa
apooOpa3oBaHUSL.

Haceimiennsle w1 HeHacwilieHHbIe Tapbl. KadecTBeHHas 3aBHCUMOCTh IUIOTHOCTH U
JIaBJICHUST HACBHIIIEHHOTO Tapa OT TEMIIEpaTyphl, UX HE3aBUCHUMOCTh OT 00BEMaA HACKHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHHS OT AABJICHUS B )KUIKOCTH.

Brnaxnocth Bo3yxa. AOGCOMIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

Trépnoe Teno. Kpucramnuueckue u amopQHbie Teja. AHU30TPOMNUS CBOMCTB KPUCTAJIJIOB.
[InaBnenue u KpucTauIu3amnus. Y AenbHas TerioTa miaBiaeHus. Cyoaumarusi.

Hedbopmanuu TBEpHOro tena. Pactsokenue m cxarwe. Casur. Moayns HOnra. Ilpenen
yapyrux aehopmariuii.

TeroBoe pacimupeHue KUAKOCTEeNH U TBEPABIX Tesl, 00BEMHOE U JUHEHHOE pacIIMpeHue.
AHrapMOHH3M TEIUIOBBIX KOJIEOAHWN YaCTHUI[ BEHIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHUS
TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTUn B (Pa30BbIX MMEPEXOAX.

YpaBHEHHUE TEITIOBOTO OajaHca.

[ToBepxnocTHOE HaTsHKeHUE. K0dduIMeHT MOBEPXHOCTHOTO HaTshKeHUs. Kanumisipabie
saBJIEHUS. JlaBlIeHUE 1Ol MCKPUBIEHHOM MMOBEPXHOCTHIO kKuAKOoCcTH. Popmyna Jlammaca.

TexHuueckne YCTpPOWCTBA M TEXHOJIOTUYECKHWE TPOLECCHL: KUJIKUE KPUCTAJUIbI,
COBPEMEHHBIE MaTECPUAIIBI.

Jemoncmpayuu.

TeroBoe pacimpeHue.

CBOiICTBA HACBHILLIEHHBIX NIAPOB.

Kunenue. Kunenue npu noHM>KEHHOM JaBJICHUU.

N3MmepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBjeHus.

Moean HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEepEeHUs BIAKHOCTH.

HccnenoBanune HarpeBaHus U IIABJICHUS KPUCTAITIMYECKOTO BEMIECTBA.

Bunbl neopmanuid.



Habmronenune manbix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmMuKym.

N3yyeHne 3aKkOHOMEPHOCTEN NCIAPEHUSI )KUIKOCTEN.

N3mepenue yaebHON TEIIOTHI IUIABJICHUS JIbJA.

N3yyeHne CBOMCTB HACBIILICHHBIX APOB.

N3mepenne abCOMIOTHOM BIIAXKHOCTH BO3/yXa U OIIEHKA MACChI TAPOB B TTIOMEIICHHH.

N3mepenne ko3 duiinenTa moBEpXHOCTHOTO HATSKCHUSI.

N3mepenne monyns FOnra.

Uccnenosanue 3aBucuMoctd AedhopmMaliui pe3nHOBOro o0pasiia OT MPUII0KEHHON K HEMY
CHUJIBI.

Pa3znen 4. JiaekTpoauHaAMMKA.

Tema 1. Inekmpuueckoe noie.

DJeKTpu3anus Tell U €€ MPOSBICHUS. DJIEKTPUUYECKUN 3apsad. [[Ba BUAA 3IEKTPUUECKUX
3apsinoB. [IpOBOOHWKM, NHUAIEKTPUKA W TOJYNPOBOAHUKH. DJIEMEHTAPHBIN SJIEKTPUYECKUIA
3apsii. 3aKOH COXPaHEHHUsI JIEKTPUUECKOT0 3apsija.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsaabl. 3akoH Kynona.

DnekTpudeckoe nose. Ero aeiicTBre Ha 3JIEKTPUUECKHUE 3aPSIbI.

Hampsox€aunocts  anekTpudeckoro mods. [IpoOubrit 3apsn. Jluawm HanpspkEHHOCTH
AneKTpruYecKoro nosist. OAHOPOAHOE SIEKTPUIECKOE TOJIE.

[ToTeHIUATBHOCTD 3JIEKTPOCTATHYECKOTO TOJsA. Pa3HOCTh MOTEHUMAIIOB M HANPSKEHHUE.
[TorenuuanbHass  3Heprus  3apsaaa B JJEKTpocTaTuyeckoM  moJie.  lloreHnman
3JIEKTPOCTATUUECKOr0 TMoJsA. CBs3b HANPSXKEHHOCTH TOJS M PA3HOCTH IOTEHIMATIOB JJIsSt
AIEKTPOCTATUYECKOTO TOJISI (KaK OJTHOPOJIHOTO, TaK U HEOJHOPOIHOTO).

[TpuHIMN Cynepno3uIuy dIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilone paBHOMepHO 3apsikeHHOUM cdepsl. [lone paBHOMEPHO
3apsHKEHHOTO 1Mo 00BbEMY miapa. Ilosie paBHOMEPHO 3aps>KEHHOM OECKOHEYHOW IJIOCKOCTH.
KapTtunsl nuHUN HAaNPSKEHHOCTU ATUX MOJIEW W SKBUIMOTEHI[MATIbHBIX TOBEPXHOCTEM.

IIpOBOIHUKM B 3JIEKTPOCTATUUECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPsAI0B.

JIMPIIEKTPUKU B DJIEKTPOCTATHYECKOM  MoJie.  J(udniexkTpuueckass IPOHULIAEMOCTD
BEILIECTBA.

Kongencarop.  DnekTpo€MKOCTh  KOHACHCATOpa.  DJIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOopa.

[lapamnenbHoe  coenvHeHHe  KoHAeHcatopoB.  llocienoBaTenbHOE — cOeqUHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBruKeHME 3apsIKEHHON YaCTHUIIbI B OJJHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckre yCcTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AIEKTPOCKOIL, IJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB, KOHACHCATOPHI, TeHepaTop Ban
ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLKII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IJIACTHH.

Mogaens anekTpoctatudeckoro reaeparopa (Baun ge I'paada).

[IpOBOHUKM B 3JIEKTPUUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

Y CTpOUCTBO 1 IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM 1 MEPEMEHHON EMKOCTH.



3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIaAW  IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUANEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiika 1 pa3psika KOHJIEHCATopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

OueHka cuil B3auMOJICHCTBUS 3apsHKEHHBIX TElL.

HaGnronenue npeBpariieHust 3HEPTUU 3apsSHKEHHOTO KOHJICHCATOPa B SHEPTHUIO M3TYUYCHUS
CBETONOMA.

N3yyeHnne npoTekaHus TOKa B LIENHU, COACPKAIIECH KOHIECHCATOP.

Pacnpenenenrie pa3sHOCTH TMOTEHIMATIOB (HANPSOKEHUS) TIPU  TOCJIEI0BATEILHOM
COEJIMHEHUU KOHJEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoannwlit 3.1eKmMpuyecKuil mox.

Cuiia toka. [TocTOsIHHBIN TOK.

VYcnoBus CylIeCTBOBAHMSI IOCTOSIHHOTO —JJIEKTPUYECKOrO0 ToOKa. VICTOUHHMKM TOKa.
Hanpsoxenne U u D/IC E.

3akoH OMa i1 y4acTKa LEeTH.

DIJIEKTPUYECKOE  COMPOTUBIICHUE.  3aBUCUMOCTh  CONPOTHUBJICHHS  OJHOPOJHOIO
MPOBOJHUKA OT €ro JUIMHBI W IUIOWAJA MOMNEPEYHOIO CEYEHHUs. Y ACIbHOE COMPOTHUBIICHUE
BEILIECTBA.

[TocnenoBaTenpHOE, NapalIeNIbHOE, CMEIIAHHOE COEAMHEHWUE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX ekTpuueckux uenei. [Ipasuna Kupxroda.

Pabota snexrpuyeckoro Toka. 3akon [xoyns—JIenna.

MOUIIHOCTB ANEKTPUUYECKOT0 TOKA. TernnoBas MOIHOCTb, BbIJEISIEMAasi HA PE3UCTOPE.

OJIC u BHYTpPEHHEE COIPOTHUBICHHWE MCTOYHHMKA ToKa. 3akoH OMa s TOJHOU
(3aMKHYTOM) 3JIEKTpUYECKOM 1ien. MOIHOCTh UCTOYHKKA TOKa. KOpoTKkoe 3aMbIKaHUE.

Konpaencarop B nenu noCTOSSHHOTO TOKA.

TexHHuecKkne YCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: aAMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUUK IIEKTPUIECKON IHEPTHH.

Jlemoncmpayuu.

N3mepenue cuiibl TOKa U HANPSIKEHHUS.

HccnegoBanne 3aBUCMMOCTH CHUJIbI TOKA OT HAaNpsDKEHUS I PE3UCTOpA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh CONPOTHUBJICHUS LWJIWHAPUYECKUX MPOBOJHHUKOB OT JUIMHBI, IUIONIAAN
NONEPEYHOr0 CEYEHUS U MaTeEpHaIIA.

UccnenoBanne 3aBUCUMOCTHM CHJIBI TOKa OT CONPOTUBIEHHUS TMPU MOCTOSTHHOM
HaIPSKEHUH.

[Ipsamoe uzmepenue DJIC. KopoTkoe 3aMbIKaHHE TajdbBAHMYECKOIO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIPOTUBIICHUS.

Crioco6bl coennHeHnst ICTOYHUKOB Toka, DJ[C GaTtapeii.

HccnegoBanune pa3HOCTH MOTEHUHUAIOB MEXIY MOJKOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA
B LICTIN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnegoBanne cMEIaHHOTO COEAUHEHUST PE3UCTOPOB.

N3mepenue yaenbHOro ConpoTUBICHUS TPOBOAHUKOB.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HAMPSIKEHUS 1S JTJaMITbl HAKAITMBAHUSL.

VYBenuuenue npejesna u3MepeHus: ammnepmeTpa (BoJIbTMETPA).



N3mepenne D/1C 1 BHYTPEHHETO CONTPOTUBIIEHUS HCTOYHUKA TOKA.

Uccnenoanne 3aBucumoctu IJC TalbBaHUYECKOrO 3JIEMEHTA OT BpPEMEHU IIPU
KOPOTKOM 3aMbIKaHUH.

UccnenoBanne pa3HOCTH MOTEHIIMATIOB MEX/Y MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MTOJIE3HOM MOLTHOCTH HCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu ¢ paznuuHbix cpedax.

DnekTpuyeckas NPOBOJUMOCTh Pa3IUYHBIX BEIIECTB. OJIEKTPOHHAS IMPOBOJUMOCTH
TBEPABIX  METAJIOB.  3aBUCHUMOCTb  CONPOTUBIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepXnpoBOIUMOCTb.

DIIeKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpoBonuuku. CoOcTBeHHass W TpUMECHasT MPOBOJUMOCTH MOJYIPOBOIHUKOB.
CaoiicTBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUA TOK B AJIEKTPOJIMTAX. IDJIEKTPOIUTHUYECKAS TUCCOLUUALMS. DIIEKTPOJIN3.
3akonbl @apazes AJisl JIEKTPOJIn3a.

OnekTpudeckuii TOK B Ta3zax. (CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIA pa3psl.
Paznuunbie TUIIBI cCaMOCTOSITENBRHOTO pa3psaaa. Monnus. [Lnazma.

TexHuyeckre yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHE: Ta30pa3psiHbIE JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOITyNPOBOAHUKOBBIE MPUOOPHI: AMO, TPAH3UCTOP, HOTOANO,
CBETOJIMOJ, TalbBaHWKA, paQUHUPOBAHHE MEJM, BBIIUIABKA aJIOMUHUSA, JJICKTPOHHAs
MUKPOCKOTIHSI.

Jlemoncmpayuu.

3aBUCUMOCTH CONPOTHUBIICHUS] METAIIJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

3akoHbI 2sekTposinza Papazes.

NckpoBoil pa3psa M IPOBOAUMOCTb BO3yXa.

CpaBHeHHE POBOAUMOCTU METAJIJIOB U MOJIYTIPOBOJHUKOB.

OaHOCTOPOHHSISE TPOBOAUMOCTh AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Habmronenue ammekTpoiusa.

N3mepeHnue 3apsga 0THOBAJICHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOAA.

PDu3nYecKuil NPaAKTUKYM.

Cnioco0bl n3mepenus (U3NIECKUX BEIUUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX MPUOOPOB UM KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTU M3MepeHui  (Qusnueckux BenuuuH. OIleHKa TpaHUIl
ITOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAaHUI 3aBUCUMOCTEH  (PU3MYECKHUX
BEJIMYMH, MTPOBEpPKa MPEUIOKEHHBIX TUIOTE3 (BBIOOP M3 padOT, ONMHMCAHHBIX B TEMAaTUYECKHUX
paznenax «Y4eHHUYEeCKU YKCIIEPUMEHT, J1a0opaTOpHbIE PAaOOTHI, TPAKTUKYM) ).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca ¢usuku yrayoaéHHOTO ypoBHSA B 10 Kilacce OCYIIECTBISETCSA ¢ yIETOM
COZIEPKATECIIbHBIX MEXIPEJAMETHBIX CBsI3ed C KypcamMH MaTeMaTUKH, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnole nOHAMUA, C6AZAHHbBIE C UYUECHUEM MEMOO06 HAYYHO20 NOZHAHUA:
ABJICHHE, HAy4yHbId (akT, rumore3a, (Qpu3nyeckas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOACHHE,



OKCIIEPUMEHT,  MOJICJIMPOBAaHUE,  MOJACIb, HM3MEpPEHHE, TMOTPEIIHOCTH  H3MEpEHUH,
U3MEpUTEIbHBIE PUOOPHI, IUPPOBAsT TAOOpaATOPHUSL.

Mamemamuxka: peunieHre CUCTEMbl ypaBHeHUW. JluneliHas ¢yukuus, mnapabodna,
runepOona, ux Tpaduku U CBONCTBA. TpuUTOHOMETpUYECKHE (YHKIUU: CHHYC, KOCHHYC,
TaHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX NMPOEKLUHU HA
OCH KOOpJHMHAT, CI0KEHHE BEKTOPOB.

Bbuonozcus: mexannueckoe ABMKEHUE B KUBOU mpupone, 1up¢ys3us, ocMoc, TEIIO0OMEH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKPYXKAIOWIEH  Cpelpl,  yTHIA3AIHS
OMOOPTaHMYECKOTO TOIUTMBA IS BHIPAOOTKU «TETIOBOW» M 3JIEKTPOIHEPTHH, TOBEPXHOCTHOE
HATsDKEHUE U KaWUISIPHBIE SIBJICHUS B IPUPOJIE, DJIEKTPUUIECKHUE SIBICHHUS B KUBOU MPUPOJIC.

Xumusa: TUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MOy4YeHHe HaHOMAaTepPHAaJIOB, TEIJIOBBIE CBOMCTBA TBEPBIX TEN, KUAKOCTEH
M Ta30B, XHUJAKHE KPUCTALIBI, DJJCKTPUUECKHE CBOWCTBA METAJUIOB, JJICKTPOIUTHUYECKAS
TVICCOITUAITHS, TATBbBAHHUKA, SJICKTPOHHAS MUKPOCKOITHSI.

TI'eozpagpua: BnaxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABUKEHUN C MCIOJB30BAHUEM MEXAHHU3MOB, YUET CYyXOro
U OJKUJKOTO TpPEHUS B TEXHUKE, CTaTUYECKHUE KOHCTPYKIMM (KPOHIUTEHH, pelérdarbie
KOHCTPYKLIMK), HCIOJb30BaHWE 3aKOHOB COXpPAaHEHHS MEXaHUKM B TEXHUKE (THPOCKOII,
BOJOMET W [pyrue), [BUTATEeNb BHYTPEHHEIO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOUIbHUK, KOHTUITMOHED, TEXHOJIOTUH TOTYyUYEHHUSI COBPEMEHHBIX MaTepHAIOB, B TOM YUCIIE
HAHOMATEpPHAJIOB, ¥  HAHOTEXHOJIOTMH, OJJIEKTPOCTaTUYECKas  3aluTa, 3a3eMJICHHE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITHI, TOTYTPOBOAHUKOBBIE IPUOOPHI, TAIbBAHUKA.

11 KUIACC

Pa3znen 4. JaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMopelicTBUEe MOCTOSTHHBIX MAarHUTOB W TMPOBOJHHMKOB C TOKOM. MarHuTHOE TOJIE.
Bekrop MarHuTHOM WHAYKUMHW. [IpuHIMN Cyneprno3uiud MarHuTHbIX nosied. JIluHuun
MAarHUTHOW MHIYKIIVH.

MarHutHoe nojieé NPOBOJHUKA C TOKOM (IMPSAMOro MPOBOAHUKA, KaTyIIKH M KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cunia Amniepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna Jlopenma, e€ HampaBjieHUE U MOAYJb. JIBH>kKeHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHOM nosie. Pabota cuiibl JlopeHiia.

MaruautHOe nosne B BemectBe. DeppOMarHeTrky, rnapa- U IMaMarHeTUKH.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHl: MPUMEHEHHWE MOCTOSHHBIX
MAarHuToOB, 3JIEKTPOMATHUTOB, TECTEP-MYJbBTHUMETP, DJICKTPOJBUTATENb KOO, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

Kaptuna nuHMI MHIYKIIMM MarHUTHOTO TIOJS TOJIOCOBOTO U MOJKOBOOOpPA3HOTO
NOCTOSIHHBIX MarHuTOB.

KaptuHa nuHWNA MarHUTHOM WHAYKUWM TMOJA JJIMHHOTO MPSIMOTO MPOBOAHUKA U
3aMKHYTOI'O KOJIBIIEBOI'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumozericTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.



HabGnronenue aBmxeHus myyka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUT ACUCTBUS AIEKTPOUIMEPHUTEIHHOTO MTPUOOPA MATHUTOIIEKTPUIECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmMuUKym.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHEeTHKOB.

HccnenoBanue AercTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

N3mepenne cuitbl AMnepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Onpenenenne MarHuTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHne SNEKTPOMArHUTHOW HMHAYKIUU. 1loTok BekTOopa MarHuTHOM MHAYKUMU. DJC
UHIYKIHMHU. 3aKOH 3JIEKTpOMarHuTHoOM uHaykiuu dapanes. BuxpeBoe aleKTpUUYECKOE MOJIE.
Toku dyko.

OJ1C nHayKUMK B TPOBOIHMKE, JBUKYLIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NupyktuBHOCTh. KaTymka HWHAYKTMBHOCTM B LENM IHOCTOSHHOTO TOKa. SIBieHue
camonHayKiuu. JIC caMOUHIYKITUH.

DHeprvs MarHUTHOTO TOJISI KATYLIKU C TOKOM.

DeKTpOMarHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA W TEXHOJIOTUYECKHE MPOUECCHl: HWHIAYKIMOHHAS II€Ub,
COJIEHOM/I, 3aIIUTa OT AIEKTPU3ALMHU TEJI PU IBUKEHUU B MArHUTHOM TIOJIE 3€MJIU.

Jlemoncmpayuu.

HaOnronenue siBieHUs JIEKTPOMArHUTHON UHTYKIIUH.

UccnepoBanne 3aBucumoctd OJIC MHIAYKIIMA OT CKOPOCTH H3MEHEHUS MAarHUTHOIO
NOTOKA.

[IpaBuno Jlenua.

[Tanenre MmarauTa B aJJlOMUHHUEBOM (MEIHOM) TpyOe.

SIBnenne caMOMHAYKITUH.

Uccnenosanne 3apucumoctd IJ[C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKa B
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Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKyM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHON HHAYKIHH.

Onpenenenrne HHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJISL.

HccnenoBanue siBiIeHUsS] CAMOUHAYKIIHH.

COopka MoJienn AIEKTPOMAarHUTHOT'O FeHepaTopa.

Paznen 5. KosieOaHust 1 BOJIHBI.

Tema 1. Mexanuueckue xonedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

'apmonunyeckue  konebanus. KuHemarnueckoe W JUHAMHUYECKOE  OIMCAHUE.
DHepreTuueckoe OmnucaHue (3aKOH COXpaHEHHsS MEXaHW4YecKodW dHepruu). BwiBon
JTUHAMUYECKOTO ONMUCAaHUS TapMOHMYECKHX KOJIEOAaHWW U3 UX JHEPreTUYECKOro U
KMHEMATUYECKOTO ONKCAHUS.

Amrutyna u (aza xkonebanuii. CBA3b aMIUITUTY/IbI KOJIEOAHWN WMCXOIHON BETUYHHBI C
aMIUTUTYJIaMU KOJIeOaHui €€ CKOPOCTH M YCKOPEHUSI.

[lepron u wactota xonebanuii. [lepuon Maabix CBOOOAHBIX KOJIEOAHUI MAaTEMAaTUYECKOTO
MasiTHUKa. [lepros cBOOOAHBIX KOJIEOaHUM MPY>KUHHOTO MasTHHUKA.



[lonsiTue o 3aryxaromux KoyieOaHusAX. BeIHykaeHHble KkonebaHus. Pe3oHaHc.
Pe3onancuas kpuBas. BrnusHue 3aTyxanus Ha BUJl P€30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE MPOLIECChl: METPOHOM, 4Yachl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch K0JIeOaTETHHOTO IBYKCHHSI.

Habmoienne He3aBUCUMOCTH NIEPHOAA MAJIBIX KOJICOaHHM rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnepoBanue 3aryxarommx KojaeOaHu U 3aBUCHMOCTH MEPUOIa CBOOOHBIX KOJIeOaHUI
OT COIIPOTHUBIICHHS.

HccnepoBanue kosneOaHuil rpy3a Ha MAcCUBHOM MpPY>KHMHE C LEIbI0 (POpPMUPOBAHUS
IpeICTaBlIeHU 00 U1eaIbHON MOJIEIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHMs PHEPTUH MPU KOJCOaHUSIX rpy3a Ha MPYKUHE.

UccnenoBanue BRIHYXICHHBIX KOJICOAHUM.

Hab6nronenue pesonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne neproaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasITHUKOB.

N3yuenune 3aK0OHOB JIBIKEHUS TeJla B X0JIe KoieOaHuii Ha yIpyroMm mojBece.

N3ydenune ABUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPTrUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIIUTY bl 3aTyXalOIMIMX KOJIEOAHMIA.

UccnenoBanue BEIHYKICHHBIX KOJICOAHUIM.

Tema 2. Inekmpomacnumuuple KOn1e0AHUA.

Konebarenbupiii koHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KoJieOaHUS B HACATHLHOM
konebarenbHOM KoHType. @opmyna Tomcona. CBs3b aMIUIUTYAbl 3apsjia KOHAEHcAaTopa ¢
aMIUTUTYJIOM CUIIBI TOKa B KOJIeOaTeIbHOM KOHTYpE.

3aK0H COXpaHEHHs PHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaroue dJIEKTPOMarHuTHble KosieOaHusd. BbIHYXIeHHbIE SJIEKTPOMArHUTHbBIC
KoseOaHusl.

IlepemenHblil TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE U JEHUCTBYIOLIEE
3HAUYCHUE CUJIBI TOKA M HAMPSHKEHUS MPU Pa3IudIHON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKa
OT BPEMEHH.

CunycouanbHbld IEpEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp U KaTyIIKa UHIYKTUBHOCTH
B LIEMA CUHYCOUJAJILHOTO ITIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsikeHUi.

NneansHbiii Tpanchopmarop. [Ipons3BoacTBo, nepenaya U noTpedIeHUe 3JIEKTPUYECKON
SHEPIUHU.

DKOJIOTUYECKUE PUCKHU TNPU NPOU3BOJCTBE INEKTpodHepruu. KynbTrypa Hcnosib30BaHMs
3JIEKTPOIHEPTUU B MOBCEIHEBHOM JKU3HMU.

TexHuyeckre yCTpONCTBA M TEXHOJOTHMUYECKUE IPOLECCHI: JJIEKTPUUYECKHI 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TMHUU dJIEKTpOIepeay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHYKTUBHOCTU U EMKOCTH KOHTYpA.

OcnuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXaOMUX JIEKTPOMArHUTHBIX KOJICOAHHIA.

Mojiesnb 3JIEKTPOMAarHUTHOTO T€HEPATOPa.

BriHyKIeHHbIE CUHYCOU/IaTbHbBIE KOJIEOaHuUsI.

PesucTop, kaTtynika MHIYKTUBHOCTH U KOHAEHCATOP B LEMH NEPEMEHHOTO TOKA.



Pe3onaHc mpu mocnenoBaTeNbHOM COEAMHEHUU PE3UCTOpA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopaA.

Y cTpolcTBO M IPUHITUI IEUCTBUS TpaHchopmaTopa.

Mogens TMHUY NIEKTponepeaadH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Nzyuenune Tparnchopmaropa.

HccenenoBanne nepeMeHHOTO TOKa 4epe3 IMOCIEA0BATENBHO COSAMHEHHBIE KOHIEHCATOP,
KaTYyIIKy U PE3UCTOP.

HaGnrogenue 351eKTpoMarHiTHOTO pe30HaHca.

NccnenoBanue paboThl MCTOUHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 6OIHDL.

MexaHnuecKue BOJIHBI, YCIOBHS MX pacnpocTpaHeHus. [lomepeyHble W MPOJOJIbHBIE
BOJHBIL. [lepron, cKkOpoCTh pacpoCTpaHEHU U JJIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpaxxeHue, NperomMiIeHne, UHTephepeHIus U TUPPAKITHUSL.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAOLIEN CPELBI.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI M3JIy4YE€HHsI AJIEKTPOMATrHUTHBIX BOJIH. B3anmuas
OpHUEHTaLMsl BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX BOJH: OTPAXKEHHUE, MpPEIOMIICHUE, MOJsIpU3anus,
uHTepdepeHus u qudpaxus.

[IIxkana »NEKTPOMArHUTHBIX BOJIH. [IpMMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMITBI paIMOCBA3U U TeNEBUACHUSA. Pagnookaus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckre ycTpoWCTBAa M NMPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
pagap, paguoONpUEMHUK, TEJNEBU30p, aHTeHHa, Tenedon, CBY-meub, yiabTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEAUIMHE.

Jemoncmpayuu.

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOA0IbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HICTOYHUK 3BYKa.

3aBHCUMOCTbH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmonenue oTpaskeHus U MpeIoMIICHUS MEXaHUYECKIX BOJIH.

Hab6nronenue nnreppepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHM PE30OHAHC.

CBoiCTBa yaBTpPa3ByKa U €ro NPUMEHEHHUE.

HaGnrogenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIUTYJIOM W YacTOTOU
KOJIeO0aHU.

HccnenoBanne CBOWCTB  AIEKTPOMArHUTHBIX  BOJH:  OTpPaXKEHUE, MPEJIOMIICHUE,
noJyisspu3anus, 1udpakius, THTepPepeHIus.

Oo6HapyxeHue nHHPAKPaACHOTO U YIbTPahrOIETOBOIO U3ITYUCHHI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonuHEiHOE paclpoCTpaHEHHnEe cBeTa B OAHOpoAHOU cpene. Jlyd cBerta. Toueunsiin
HMCTOYHUK CBETA.



OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs: cBeTa. [locTpoeHue M300pa’keHUN B IJIOCKOM
3epkaie. Cpepuueckue 3epkaia.

[Ipenomnienne cBera. 3akoHBl MpeNOMIIEHUS cBeTa. AOCONIOTHBIM  IOKa3aresb
npesoMiaeHusl. OTHOCUTENBHBIN IOKa3aTeslb MNpeaoMiIeHHs. [IoCTOSHCTBO 4acTOThI CBETa U
COOTHOILIECHHE JUIMH BOJIH IIPU NEPEXO0Je MOHOXPOMATUYECKOr0 CBETA Uepe3 IPaHUIly paszelia
JBYX ONITHYECKUX CPEN.

Xopn myueii B mpusme. Jucnepcus cBera. CiioxxHbIi cocTaB Oesioro ceera. L{Ber.

IlonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHplil yroi nojHOro BHyTPEHHETO OTPAKEHUS.

CobOuparomrie u pacceuBaromue JHUH3bL. ToHkas nuH3a. DOKyCcHOE pacCTOsSHHE U
ONTHYECKasl CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PacCTOSIHUSI TOHKOU cepuyeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOTO MTOKA3ATENS IPETOMIICHUS.

dopMysia TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xon ny4a, MpOILIEAIIEro JIMH3Y MO NPOU3BOJIBHBIM YTIIOM K €€ TJIaBHOM ONTHYECKON OCH.
[TocTpoenune n300pakeHUi TOUKH M OTpe3Ka MPsIMOIl B COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX
U UX CUCTEMAX.

OnTuueckue npubopsl. Pa3pematomnias cnocoOHOCTh. ['1a3 Kak onTHyeckasi cucreMa.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. WHTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOMIO/IEHUS! MaKCUMyMOB W MHHHUMYMOB B HMHTEP(EpPEHIMOHHOW KapTUHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEP(EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuuonHas pemé€rka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IpY MaJIEHUU MOHOXPOMATUYECKOTO CBETa HAa TU(DPAKIIMOHHYIO PEHIETKY.

ITongpuszanus ceera.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: OYKH, JIYIa, IEPUCKOI,
¢doToamnmapaT, MHUKPOCKOI, NPOEKIIMOHHBINA anmnapar, MPOCBETIECHUE ONTHUKH, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

HccenenoBanne npesioMIiIeHNs CBETA.

Habntoienue noaHoro BHyTpEeHHEro oTpakeHus. Mojienb cBeToBoa.

HccenenoBanne xoa CBETOBBIX ITyYKOB Y€PE3 INIOCKONAPAIIIEbHYIO INIACTHHY U IIPU3MY.

HccnenoBanue cBOMCTB N300pakeHUI B JTMH3AX.

Mopenu MuKpocKomna, TeJIECKONa.

Haobnronenune nntepdepeHinu crera.

HaGnronenue 11BeTOB TOHKUX IIEHOK.

Habmronenue audpakiuu ceera.

N3yuenune audppakinoOHHON pEeETKH.

Ha6nronenue nudpakiimoHHOTO CeKTpa.

HabGnronenue nucnepcuu cBera.

Hab6nronenue nonsipuzaiuu cBeTa.

IIpuMeHenue nonsIpouIoB Ul U3YyUYECHHS] MEXaHUYECKUX HAIPSIKCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne nokasaress nperoMiIeHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEILECTBA (HAa MpUMEpe KUIKUX
JINH3).

N3mepenrie POKyCHOr0 pacCTOSIHUSI PACCEUBAIOLIUX JIMH3.

[TonyuyeHnue n300pakeHrs B CHCTEME U3 TUIOCKOIO 3€pKaja U JTUH3bI.



[Tomyyenue n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, tHTEpPEPEHIINH U MOISPU3AIUU CBETA.

N3ydenue nossipu3aliiy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune nuaTepdepeHIINm JIa3epHOTO N3ITYICHHS Ha IBYX IIEIISX.

Ha6nronenue nucnepcun.

Habmonenue u uccnenoBanue 1uppakiinoHHOTO CIIEKTPa.

N3mepenune IrMHbI CBETOBOUM BOJIHEI.

[Tonydenue ciekTpa U3IyUeHHs] CBETOAMOAA MPU MOMOIIU TUPPAKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIelAJIBLHONM TEOPUH OTHOCUTEIbHOCTH.

['paHnbl MPUMEHUMOCTH KJIIACCHYECKOM MeXaHWKHW. [locTynaTel cnenuaabHONM TEOpUU
OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. [IpeoOpaszoBanust  Jlopenna.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpALICHHUE
JUTUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYILCOM PESITABUCTCKON YaCTHUIIbI. DHEPIUsl TOKOS.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTEIH 3apsiKEHHBIX YaCTHII.

YYeHn4eCcKuii HIKCIIEPUMEHT, JTA0OpaTOPHBIC PaOOTHI, MPAKTHKYM.

OnpeneneHre UMIYJIbCa U SHEPTUM PEISITUBUCTCKUX 4YacThll (1o (oTorpadusM TPEeKOB
3apsHKEHHBIX YaCTUIl B MATHUTHOM T10JIE).

Paznen 7. KantoBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaausm.

PaBHOBecHOE TemioBoe H3NydYeHUE (M3ydyeHHe aOCOJIIOTHO 4YEPHOro Tena). 3aKoH
cMeleHus Buna. ['unoresa Ilimanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. OnbiThl A. I'. CroneroBa. 3akoHbl Gotorddexra. YpaBHeHUE DUHIITEHHA
st ororddexra. «Kpacnas rpanunay goroaddexra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO IMOTJIONMIAIONIYI0 U
a0COIOTHO OTpaxaronryro noBepxHocTh). OnbiTel [1. H. Jlebenena.

BosHoBbIE cBOMcTBaA yacTul. Bomnsl ne bpoins. [InuHa BonHbl ne bpoinsg m pazMepsl
0o0JacTH  JIOKaJIM3aluuu  ABWXKYyIIEWcs 4acTulbl. KopmyCKyJspHO-BOJHOBOM  JTyaiau3M.
Judpakuus 3J€KTPOHOB HA KpHUCTAJIIaX.

Crneunduka n3mepennii B Mukpomupe. CooTHolIeHUs HeonpeaenénnocTeil I elizendepra.

TexHuueckne ycTpoicTBa M TEXHOJOTMYECKHE MPOLECCHI: CHEKTPOMETP, (HDOTOIIEMEHT,
($oTOgaTUYMK, TYHHEIbHBI MUKPOCKOII, COJTHEUHAas OaTtapesi, CBETOAUO/I.

Jemoncmpayuu.

®doTo3(PheKT Ha YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO (hoTodddeKTa.

HccnenoBanne 3aBUCUMOCTH COMTPOTUBIIEHUSI MOJYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Gatapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gpororddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAMOJ OT HAIPSIKEHUS.



Tema 2. Duzuka amoma.

OnbITHI IO WICCIIEIOBAHUIO CTpOCHHS aToMa. [1maneTapnas monens atoma Pesepdopra.

[Toctynatel bopa. M3nydenue u mormiomeHue (HOTOHOB MpU MEPEXOAEe aroMa C OJIHOTO
YPOBHSI DHEPTUU HA IPYTOM.

Buasl ciektpoB. CriekTp ypOBHEH 3HEPTUH aTOMA BOJAOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE M3TydyeHue cBeta. Jlazep.

TexHnueckne yCTpOMCTBA M TEXHOJIOTUYECKHWE TMPOLIECCHI: CHEKTPAJIbHBIA AaHAIU3
(cmekTpockor), 1a3ep, KBAaHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

Habnronenue nuHeRYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA HOHUZUPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJIHBI Ja3€PHOTO M3TyUYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmMuKym.

Habmronenue muHEHYaTOTO CIIEKTpA.

HccnenoBanue CriekTpa pa3peKEHHOI0 aTOMAapHOr0 BOJOPOAA U U3MEPEHHUE MOCTOSHHOMN
Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U IN1EMEHMAPHBIX UACHUY,.

Hyxnonnas monens anpa I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe yucio sapa.
N3oTomnsl.

PanuoaktuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaa. I'amma-
W3JIy4YCHHUE.

3akOH pPaJUOAaKTUBHOIO pacnaga. PaguoakTuBHbIE H30TONBI B mpupoae. CBoicTBa
WOHU3UPYIOIIETO  M3JIydyeHHs. BiusHMe paguoakTUBHOCTA HAa  KUBBIE  OPTraHU3MBI.
EcrectBennsiit o uznyuenus. Jozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHblie cuibl. JledexT macchl sapa.

SAnepubie peakuuu. J[lenenue wu cunHte3 sAnep. SAnepHeie peakTophl. [IpoGrembl
yOpaBIsiEeMOr0 TEPMOSJIEPHOIO CHUHTE3a. OKOJIOTMYECKHE aCMEKThl PAa3BUTHUS  SIACPHOM
JOHEPIETHUKH.

MeTtonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHII.

DyHIaMEHTAIIBHBIE B3aUMOJICUCTBHS. baproHbl, Me30HBI U JenToHbl. [Ipencrasienue o
CrannaptHoil Mogenu. KBapk-TriitooHHast MOJENb aIpOHOB.

®u3suka 3a npeaenamu CrangaptHond Mmoaenu. TEMHass maTepus 1 TEMHAs YHEPTHSL.

EanHCcTBO pmznueckoil KapTUHBI MUpA.

TexHuueckne yCTpONCTBA U TEXHOJIOTHMYECKHUE MPOLECCHI: TO3UMETp, Kamepa BunbcoHa,
SJICPHBIA  pPEakTop, TEPMOSICPHBIA peakTop, aTomMHas OomOa, MarHUTHO-pE30HAHCHAas
ToMOTpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

UccnenoBanue pagnoakTUBHOTO (DOHA C UCIIOJIB30BAaHUEM JI03UMETPA.

N3yuenue normoiieHrs 0eTa-4acTull aTlOMUHUEM.

Pa3znesn 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl  pa3BuTUS acTpoHoMuu. [IpuknagHoe ¥ MHUPOBO33PEHUECKOE 3HAUCHHE
actpoHomuu. [IpuMeHMMOCTh 3aKOHOB (M3UKUA MJIT OOBSICHEHHS] MPUPOJBI KOCMHUYECKHX
0OBEKTOB.

Metonbl aCTpOHOMHUYECKUX HccaeaoBaHui. (COBPEMEHHBIE OINTHYECKUE TEIECKOIIbI,
PaIuOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMMUS.



Bun 3Bé€3nH0r0 HeOa. Co3Be3nus, ipkue 3BE3/1bl, JIAHETHI, UX BUAMMOE JBH)KEHUE.

ConHeuHas cucrtema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3 .

3BE31bI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpajbHBIM Kjacc —
CBETUMOCTB». 3BE3/bI INIABHOM MMOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTBY JIJIS
3BE3 TJIABHOM TNOCIIEOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHbBIE
MIPEICTABICHHS O TPOUCXOKICHNUHU U 3BOIOMU CoHIa U 3BE3/1. DTallbl )KU3HU 3BE3.

Mnineunsit Ilyte — Hama ['amaktuka. Ilonoxenne m nemxenue ConHua B ['amakrtuke.
Turnsl ranakTuk. PaguoranakTuky U KBazapbl. YEpHBIE ABIPHI B sApax TAIAKTUK.

Bcenennas. Pacumpenne Bceenennoit. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe nsinydeHue.

MacmraOHas cTpykTypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Yuenuuecxkue naoniooenus.

HaGmtonenuss 3BE3gHOro Heba  HEBOOPYXKEHHBIM  IJ1a30M C  KCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPWIOKEHUH JUIsl ONpENEeICHUs IOJIOKEHHUsT HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be3/11sl CEBEPHOro MOJyIIApUs U IPKUE 3BE3/IBI.

Habmonenus B Teneckon JIyHbl, TUIaHET, TYMaHHOCTEH M 3BE3/THBIX CKOTICHUH.

PDu3nYecKuil NPaKTUKYM.

Crioco0b1 n3MepeHns: (PU3NIECKUX BETMYHH C HCIIOIh30BAaHHEM aHAJIOTOBBIX U U(POBBIX
U3MEPUTEIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEJIbHBIE TMOrPEIIHOCTH HU3MEpEeHHd (Quanueckux BenuuuH. OLeHKa TIpaHull
IIOIPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX WM3MEPEHHUH, MCCIECIOBAaHUN 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH, [IPOBEPKA NPEUIOKEHHBIX TMIIOTE3 (BBIOOP M3 pabOT, OMHMCAHHBIX B TEMaTUYECKUX
paznenax «Y4eHUYECKUi IKCIEPUMEHT, JJa0OpaTOpHbIE pPa0OThI, IPAKTUKYM).

O6o01maronee NOBTOPEeHUE.

O06o0menne #  cucTeMaTH3alusl COJAEp)KaHUS  pas3lieloB  Kypca «MexaHukKay,
«MonekynspHas ¢u3MKa U TEPMOJAUHAMUKA», «DJIeKTpoAuHaMuka», «KoaeOaHus M BOIHBIY,
«OCHOBBI CIIEIMANIBHON TEOpPUM OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «DIeMEHTHI
aCTPOHOMUU U aCTPOPUIUKI.

Ponp ¢Qusuku w acTpoHOMHM B HSKOHOMHYECKOH, TEXHOJOTUYECKOW, COIMATBLHOU U
ATUYECKON cdepax ACSATENIbHOCTH 4YEJIOBEKa, pOJib M MeCTO (U3UKH M acCTPOHOMHUHU B
COBPEMECHHOW HAYYHOM KApTHHE MHUpPA, 3HAYCHHE OINMCATEIbHOM, CHUCTEMATH3UPYIOLIEH,
OOBSCHUTENHPHON M MPOTHOCTUYECKON (PYHKIUH (PU3NUECKOW TEOpUU, poib (PU3NYECKOU
Teopud B (GOPMHUPOBAHUU NPEACTABICHUNA O (PU3UUECKON KapTHUHE MHUpa, MECTO (PU3NYECKOU
KapTUHBI MHUpa B OOILIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUNA O
IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

Nzydenue kypca gusuku yriay0néHHOro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yuéTom
COJIEPKATENbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMM MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnole noHAmMUA, C6A3AHHBIE C UYUCHUEM MEMOO0E HAYYHO20 NOZHAHUA:
ABJIGHUE, HAy4yHBIH (hakT, TrUmoresa, (pu3ndeckas BEIWYHMHA, 3aKOH, TEOpHs, HaOIIOJIEHUE,
DKCIEPUMEHT,  MOJECIHMPOBAHME,  MOJENb, HW3MEpPEHHE, MOTPEIIHOCTH  W3MEPEHMH,
M3MEpUTEIbHBIE TPUOOPHI, U pOBas 1adbopaTopus.



Mamemamuka: pelieHne CUCTEMbl ypaBHEHUH. Tpuronomerpuueckue (pyHKIHUU: CUHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUI'OHOMETPUYECKOE TOXKIECCTBO. BEKTOpBI M HX
IPOEKLUU HAa OCH KOOPAMHAT, CIOKE€HUE BEKTOpOB. IIpom3BOHBIEC 37I€MEHTAPHBIX (PYHKIIMMA.
[Tpusnaku noo0us TPEyroabHUKOB, OMpPEIEICHHE TUIOLIa1 IUIOCKUX GUryp u oobéma Ted.

Buonozua: >nextpuueckue sBICHUS B KUBOM MpUpoJe, KojieOaTelbHbIE JBUKEHUS B
KUBOW  NPUPOJE,  OKOJOTMYECKHE  PHUCKH NPU  IPOU3BOJACTBE  AJIEKTPOIHEPIHH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOWIEW Cpeabl, YJIbTPa3ByKOBAas JIUAarHOCTUKA B
MEJIULINHE, ONITUYECKNE SIBIEHUS B )KMBOM IIPUPOJIE.

Xumun: CTpOCHUME aTOMOB M MOJEKYJI, KpUCTaJIM4yecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUsl KPUCTAIIIMYECKON pEeIETKY, CIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: marauTHbie TONIIOCA 3€MIIM, 3aJI€KM MAarHUTHBIX pyA, GOTOChEMKA 3€MHOM
IIOBEPXHOCTH, cericMorpad.

Texnonozus: NIpUMEHEHUE ITIOCTOSHHBIX MAarHUTOB, DJIEKTPOMATrHUTOB, JIEKTPOABUTATEIb
SlkoOu, reHepaTop MEPEMEHHOIO TOKa, WHAYKIUOHHAs I[€4Yb, JMHHUM DJEKTpoliepenad,
AJIEKTPOJIBUraTeNb, pajap, pajAuONpUEMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPA3BYKOBasl JMArHOCTHMKAa B TEXHUKE, NPOEKLUMOHHBIM anmnapar, BOJOKOHHAs ONITHKA,
COjlHeuHas Oarapesi, CIYTHUKOBbIE MNPUEMHMKH, SJEpHAs DSHEPreTHKa U SKOJIOTHYECKHe
ACIEKThI €€ pa3BUTHUS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMBI [10 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUMAJINMYHOCTHBIE PE3VYJIBTATEI

JIMHHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro nmpeamMera «Ousuka» JOHKHBI OTPaXaTh
TOTOBHOCTh U CIIOCOOHOCTHh 00YYaroIInuXcsi PyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULUENA JIMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpPHEHTALMI, ITO3UTHUBHBIX BHYTPEHHHX
yOeXKIeHH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IEHHOCTSAM POCCHUHUCKOro OOIIecTBa,
pacIIMpEeHNEe )KM3HEHHOTO OIbITa W OIbITa AEATEIbHOCTH B MPOLECCE pealn3alrid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCIIE B YACTH:

rPaKAAHCKOr0 BOCIIUTAHUSA:

e chOPMHPOBAHHOCTh TPaXJAHCKOM TNO3MLUMU OOydYalolerocss Kak akTUBHOIO U
OTBETCTBEHHOT'O YWJIEHAa POCCUICKOTO OOLIECTBA;

* TPUHATHE TPATUIIMOHHBIX OOIICUETOBEYECKUX T'YMAHUCTUUYECKUX U IEMOKPATUUECKUX
LICHHOCTECH;

* TOTOBHOCTH BECTH COBMECTHYIO JESATEIHLHOCTh B MHTEPECAX I'PAKIAHCKOrO OOIIECTBa,
y4acTBOBaTh B CAaMOYIIpaBJICHUHU B 00pa30BaTEIbLHON OpraHU3alnu;

* YMEHHME B3aUMOJCHCTBOBaTh C COLMAIbHBIMM HHCTUTYTAMH B COOTBETCTBHUU C HX
(GYHKIMSAMU 1 Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHHUTApHOU U BOJOHTEPCKOU I€ATEIbHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUS:

e cQOpMHUPOBAHHOCTH POCCUHCKOMN IPaskJaHCKON UAECHTUYHOCTH, TATPUOTH3MA,;

* IIEHHOCTHOE OTHOLUEHWE K IOCYJapCTBEHHBIM CHMBOJIAM, AOCTHKEHUSAM POCCHICKUX
Y4€HBIX B 0071aCTH (PU3KUKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e chOpPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

* CIHOCOOHOCTh OIEHMBATh CHUTYyallMl0 MW TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM YHUCJE B
NEATENbHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJA B IOCTPOCHUE YCTOMYMBOTO OYIyIIIETO.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO TBOPYECTBA,

npuUCyero GU3NIecKoi HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e HHTEpPEC K pa3nUyHbIM cepam mNpodhecCHOHANBHON NEATEIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (PU3MKOW M TEXHUKOH, yMEHUE COBEpUIaTh OCO3HAHHBIN BBIOOp Oyayuiei
npodeccun U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIAHbL;

* TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPA30BaHUIO B 00JACTU (PUBUKHU
Ha TPOTSHKEHUU BCEU KU3HH.

IKOJIOTHYeCKOT0 BOCITUTAHUSA:

e chOPMHPOBAHHOCTh JKOJOTHYECKON KYJIBTYpbI, OCO3HAHHE TJ00ATBHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIEeM;

e IUIAHUPOBAHUE U OCYLIECTBJIICHUE JCHUCTBUU B OKPYXKAIOUIEH Cpelle HA OCHOBE 3HAHUSA
1eJIeH yCTOMYMBOTO Pa3BUTHUS YEIIOBEYECTBA,

e PpACIIMPEHUE OMNbITA JACATEIBHOCTH SKOJIOTMYECKONM HANPABICHHOCTH HA OCHOBE
UMCIOITUXCS 3HAHUH 110 (hH3HKE.



HEHHOCTH HAYYHOI'O MO3HAHUA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUUECKON HAYKH;
OCO3HAHHWE I[EHHOCTH HAyYHOW JeATEIHbHOCTH, TOTOBHOCTH B IMPOIECCE H3YUCHUS
GU3HKKM  OCYIIECTBISATH  MPOCKTHYID M HCCIEIOBATEIbCKYIO  JEATEIHLHOCTh
WHINBUYaJIbHO U B TPYyTIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIE YHUBEPCAJIBHBLIC yqeﬁmﬂe JeHCTBHSA
ba3oBble Jioruueckue qeMcCTBHA:

CaMOCTOATENBHO (HOPMYJMPOBATh M aKTyaJU3HpPOBATh MpPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeaeNsITh LENH JeATeIbHOCTH, 331aBaTh NapaMETPhbl U KPUTEPUU UX JOCTUKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTM H TMPOTHUBOPEUYUST B paccMaTpUBaeMbIX (PU3NYECKUX
SBJICHUSIX;

pa3zpalaTeiBaTh IUIAH pELICHUS MpoOJeMbl ¢ YYETOM aHalu3a MMEIOIINUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJbTAaTOB LEIAM,
OLICHUBATh PUCKHU MOCIIEICTBUN €ATEIbHOCTH;

KOOPJIMHUPOBAaTh W BBINOJIHATh PabOTy B YCIOBUSAX PEAIBHOr0, BUPTYaJIbHOIO M
KOMOMHUPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUSA:

BJa/IeTh HAYYHOW TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHATUSIMHU M METOJIaMU (PU3UUIECKOM
HaYKH,

BJIAJIETh HAaBBIKAMH Y4YEOHO-MCCIEAOBATEIbCKONM W TMPOEKTHOW EATEIHHOCTH B
o0nactu (U3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY TOHCKY
METOJIOB pelleHus 3a7ady (U3UYECKOro COACpKaHUs, MPUMEHEHHUIO pPa3TuYHbIX
METOJI0B MTO3HAHUS;

BJIAJICTh BUJIAMH JACSATEIBHOCTU MO TMOJYYCHHIO HOBOT'O 3HAHMSI, €r0 MHTEPIpPETaInH,
IpeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMUHBIX yU€OHBIX CUTYalUsAX, B TOM YHCIIE IIPU
CO37IaHUH YUEOHBIX IPOEKTOB B 00acT PU3nKH;

BBISIBIISITh TIPUYMHHO-CIICJICTBCHHBIE CBSI3M W aKTyaJIM3UPOBATh 3a/layy, BBIJABUTATH
TUMOTE3y €€ pelIeHUs, HaxOguTh apryMeHThl Ui JO0Ka3aTelbCTBA CBOUX
YTBEPXKACHUM, 3a]1aBaTh MapaMEeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MONYYCHHBIE B XOJAE PEIICHUS 3aJa4d PE3yJIbTaThl, KPUTHUYECCKH
OLICHMBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBHUSAX;
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON JIEATEILHOCTH, B
TOM YHCJIC TP U3YYCHUH (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATH PUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTD 3HAHUS 1O (PU3MKE B MPAKTUUECKYIO 00JIaCTh )KU3HEACATEIHHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, I0IMYyCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ undgopmanmeii:



BJIQJCTh HAaBBIKAMH IOJy4YeHUs HHPOpManuu (QHU3NIECKOTO COACpIKAHUS W3
UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh TIOWCK, aHaJIu3,
CHUCTEMATH3alMI0 M HWHTEpIpeTanuio HHGOPMAIUU PA3IUYHBIX BUIOB W (HopMm
IIPEACTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIIHH;

UCIIOJIB30BaTh CPeNCcTBa WH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pEIICHNN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpPTraHW3AIlMOHHBIX 3a7ad C
coONoficHueM TpeOOBaHUW HIPrOHOMHUKH, TEXHHUKH O€30MaCHOCTU, THUTHUEHBI,
pecypcocOepeKeHrs, TPaBOBBIX M OTHYECKUX HOPM, HOPM HWHGOPMAIMOHHON
0e30IacCHOCTH;

co37aBaTh TEKCThI (PU3MYECKOTO COJCPKAHHMS B pazIUdHBIX (opmaTax C ydérom
Ha3HaYeHUs WHGOPMAIMU M IIEJICBOW ayJaUTOPHH, BBIOMpAs ONTUMAIbHYIO (Gopmy
IIPE/ICTABIICHUS W BH3yaJIH3alIiH.

KoMmyHukaTHBHBbIE YHHBeEpCAJbHbIE Y4eOHbIe JeHCTBUS:

OCYIIECTBIIATH OOIICHUE HA YpoKaX (PU3UKHU U BO BHEYPOUHOM J1€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO H3J1araTh CBOXO TOYKY 3pE€HHUA C HUCIOJIB30BAHUEM S3BIKOBBIX
CPELCTB;

NOHUMATh ¥ UCHOJb30BATh PEUMYIIECTBA KOMAaHHOW U HHINBH1yalIbHOU PaOOTHI;
BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCUCTBUN C YYETOM OOIIMX UHTEPECOB H
BO3MOKHOCTEU Ka)KJO0TO WIEHAa KOJUIEKTHBA;

IPUHUMATh LIEJIA COBMECTHOM IEATEIBHOCTH, OPraHU30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUS 0 €€ NOCTHIKECHUIO: COCTAaBIATH IUIAH JCHUCTBUM, PACIpENeiAThb POJIU C
y4€TOM MHEHUU YYaCTHUKOB, OOCYK/JIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KA4yeCTBO CBOEr0 BKJIaJa M KaXJOro y4YacTHMKa KOMaHAbl B OOLIMIA
pe3yJsIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE MPOEKTHI, OLICHUBATH UAECU C IO3ULIUA HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIICCTBJIATE IO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3JIMYHBIX CUTYalUAX,
IPOSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe NeliCTBHUA
Camoopranusanms:

CaMOCTOATENIbHO OCYLIECTBJISATh MMO3HABATENIbHYIO JI€ATEIbHOCTh B 00JIACTH (PU3UKHU U
ACTPOHOMUHU, BBISIBISATH IPOOJIEMBI, CTABUTh U (DOPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IUIAH PELIEHUs PACUETHBIX M KAYECTBEHHBIX 3a4ad, IJIaH
BBINIOJIHEHUS MPAKTUYECKOW pabOThl ¢ YYETOM HMEIOMIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXXHOCTEH U IIPEANIOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
peLIeHue;

OLIEHHUBATh MIPUOOPETEHHBIN OMBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO OSPYIUIMA B 00JaCTH (U3HKH,
MOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTpOJIL, 3M0]_II/IOHa.]1]>HLIl7[ HHTEJJICKT.

AaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCUTHL KOPPCKTUBLI B ACATCIBHOCTb, OLICHUBATDH
COOTBCTCTBUC PE3YJIbTATOB LCIISIM,



BJaJ€Th HAaBbIKAMH [O3HABAaTEIbHOM pe(dlieKCMM KaKk OCO3HAHUSI COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedICKCUH TS OLIEHKH CUTYallUuU, BHIOOpA BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKU U CBOCBPEMEHHO IPUHUMAThH PEUICHUS 10 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU AHAIU3E PE3YIbTATOB ACATEIbHOCTH,
NPUHUMATH Ce0s1, TOHMMAas CBOM HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX MPH AHATU3E PE3YIbTATOB ACATEIbHOCTH,
MPU3HABATH CBOE MPABO U MPABO IPYTHX HA OIITUOKH.

B mporecce nocTMKeHUsS TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI MO (U3HKE IS
YPOBHSI cpesiHero oO1ero oopa3oBaHus y 00y4arolUXCsl COBEPIICHCTBYETCS IMOIIMOHAIbHBIN
UHTEJUICKT, MPEAToJararonui chOpMHUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IOHUMAaTh CBOE DMOIMOHAIBLHOE
COCTOSTHME, BHJETh HAMpPABJICHHS Pa3BUTHS COOCTBEHHOW SMOIMOHATBHON CQeEphl,
OBITh YBEPEHHBIM B cele;

CaMOpETYJIUPOBAHUS,  BKIIOYAIOIIETO  CAMOKOHTPOJIb,  yMEHUE  NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHME, CIIOCOOHOCTh  QJaNTHPOBATHCA K
AMOITMOHAILHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO LT M yCIEXY,
ONTHMU3M, HHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATH, HCXO/ISI H3 CBOMX BO3MOKHOCTEH;
AMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE JPYTHX,
YYUTBIBATH €T0 TPH OCYIIECTBICHWU OOIICHHs, CHOCOOHOCTh K COYYBCTBHUIO U
COTIEPEIKUBAHMIO;

COIMAJIBHBIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JIPYTUMU JIFOABMH, 3a00TUTHCSI, TPOSIBIISATH HHTEPEC U pa3periaTh KOHMIUKTHI.

ITPEAMETHBIE PE3VYJIbTATDI

K koniy oOydyenusi B 10 knacce npeiMeTHbIE pe3yJIbTaThl HA YIUIyOJIEHHOM YPOBHE JOJIKHBI
OTpaxkaTb C(POPMUPOBAHHOCTh Y O0YHYAIOIIUXCSI YMEHUI:

NOHUMAaTh pOJb (GU3UKK B HSKOHOMHUYECKOH, TEXHOJOTHYECKOM, HSKOJOTUYECKOH,
COLIMAJIbHON M ATUYECKON cdepax AEsITeIbHOCTH YelOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOU Hay4YHOU KapTUHE MHpa, 3HAYECHUE OIMCATEIBHOU,
CUCTEMATU3HUPYIOIIEH, OOBSICHUTEILHON M MPOTHOCTUYECKON (GyHKIUN (pundeckoi
TEOPUU — MEXAHUKH, MOJEKYJSIPHOU (PU3UKU U TEPMOJUHAMHKH, PO (PU3MdecKoi
Teopuu B POPMUPOBAHUY TIPEICTABIICHUN O (U3NUECKON KapTUHE MUPA;

pasnuyaTh yCJIOBHS TPUMEHUMOCTH MoOJeNeld (PU3NYECKHX Tel H TPOIECCOB
(sIBNIEHUI): MHEpIUANIbHAS CUCTEMa OTCUETa, aOCOMIOTHO TBEPIOE TEJIO, MaTepHUaibHAas
TOYKAa, PAaBHOYCKOPEHHOE JBHW)KEHHE, CBOOOJHOE MaJeHHE, a0COJIIOTHO ympyras
nedopmanusi, abCOMOTHO YIPYTroe U aOCONIOTHO HEYNPYroe CTOJKHOBEHUS, MOJCIIH
rasza, >KUJKOCTH M TBEPAOro (KPUCTAIIMYECKOr0) TeJa, WeadbHbIA Ta3, TOYCUHBIM
3apsii, OQHOPOJHOE IEKTPUUYECKOE TOJIE;

paznuyaTh YclIoBUs (TpaHUIbl, OOJAcTH) NPUMEHHMOCTH (PUIUYECKHUX 3aKOHOB,
NOHUMAaTh BCEOOIIMN XapakTep (yHIAaMEHTaIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATH MEXAHMYECKHE TIPOIECCHl M SBICHUS, HCIIOJIb3Ys
OCHOBHBIE TIOJOKEHUSI MU 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHUYECKOIO



NIBUKEHUSA, (POpPMYJIbI KMHEMATHKW PaBHOYCKOPEHHOIO JBMXKEHHUS, MPeoOpa3oBaHUs
lamunes g ckopocTH M IepeMelleHus, 3aKkoHbl  HprooToHa, mpuHIMI
OTHOCUTEJNIBHOCTH ['anmuies, 3aKOH BCEMUPHOIO TATOTEHUSA, 3aKOHBI COXPAHEHUS
UMITyJIbCa ¥ MEXaHWYECKOM JHEpruu, CBs3b pabOThl CHUIIBI C HW3MEHEHHEM
MEXaHUYECKOM HHEPruu, YCIOBHS pPABHOBECUS TBEPAOrO Tena), IPU STOM
UCIIOb30BaTh ~ MATEMAaTUYECKOE  BBIPAXKECHUE  3aKOHOB, YKa3blBaTb  yCJIOBHSA
NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: peoOpazoBanuii ['anumuesi, BTOPOro u TPETbEro
3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS MMITYJIbCA U MEXaHUYECKOW JHEPIruH, 3aKOHA
BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCIOJIb3YsI OCHOBHBIE
nosnioxkeHuss MKT u 3akoHbl MOJIEKYJSIpHOM (QU3UKUM U TEPMOJUMHAMUKHU (CBS3b
JIABJICHUS UAECAJIBHOIO ra3a co CpeHEN KNHETUYECKON DHEPIrUEH TEeIUIOBOTO JIBUKECHUS
M KOHLEHTpalMeW €ero MOJEKYJ, CBsA3b TEMIIEPATypbl BELIECTBA CO CpPEIHEH
KUHETUYECKOW DHEPrueu TEIUIOBOI'O JBWXKEHHS €ro 4YacTull, CBfA3b JaBJICHUSA
UJCAIBHOTO Ta3a C KOHUEHTpAlMeW MOJEKYJ M €ro TEeMIIEpAaTypou, YpaBHECHHUE
MengaeneeBa—Kianeiipona, NEPBBIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHCHUS
SHEPrUH B TEIUIOBBIX IPOLECCax), MPU STOM HCIHOJIb30BaTh MaTEMaTHYECKOe
BBIDQXKCHUE  3aKOHOB,  YKa3blBaTb  YCIOBHSL ~ NPUMEHUMOCTH  YPaBHEHMS
MenpaeneeBa—Kianenpona;

AHAIM3UPOBaTh M OOBACHATH DSJEKTPUUYECKHUE SIBJICHMS, MCHOJb3YsS OCHOBHBIE
MOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH (3aKOH COXPAHEHUs JIEKTPUUYECKOIro 3apsja,
3akoH  KynoHa, NOTEHIIMAIBHOCTH  AJNEKTPOCTATUYECKOTO  MOJSA,  IMPUHLHAII
CYyHEPHO3ULINH DJIEKTPUUECKHUX IOJIEH, IPU ITOM YKa3blBas yCJIOBUS NPUMEHUMOCTHU
3akoHa KynoHa, a TakKe NpPaKTUYECKH BaXKHbIE COOTHOLIEHUS: 3aKOHbl Oma i
y4acTKa LENH U Ul 3aMKHYTOW 3JIEKTPUUECKOU Lenu, 3akoH Jxoyis—JIenua, npasuia
Kupxroda, 3akonsr @apazes ais 2IeKTPOIU3a);

OMUCHIBATH (PU3UYECKUE MPOIECCHl U SBJICHHUS, UCTOIb3Ys BEIUYUHBI: IEpEMEIIEHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa, MOMEHT CHUJIbl, JaBJICHUE,
MOTCHIIMAJIbHAST DHEPrusi, KWHETUYECKas DSHEPIHs, MEeXaHW4yecKas DJHeprusi, padoTa
CUJIBl, LIEHTPOCTPEMUTEIIBHOE YCKOPEHME, CWIA TsKECTH, CWia YIPYIOCTH, CHIIA
TPEHHUS, MOIIHOCTh, SHEPTUS B3aUMOJICUCTBUSA Tea ¢ 3eMiéil BOIM3HM e€ TOBEPXHOCTH,
SHEepPrusl ympyrou pgegopmail MPY>KUHBL, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAS
TeMIiepaTypa Tena, padoTa B TEPMOJMHAMHKE, BHYTPEHHSS JHEPrusi HJI€aJIbHOTO
OJIHOATOMHOTO Ta3a, padoTa MACAIBHOIO ra3a, OTHOCHUTEIbHAs BJIAXKHOCTH BO3/yXa,
KIIJI wumeanbHOro TEMJIOBOIO JBUIATENS; JJIEKTPUYECKOE TMOJIe, HANPSKEHHOCTH
ANEKTPUYECKOrO IO, HANPSHKEHHOCTh MOJISI TOYEYHOIO 3apsla WM 3apsiKEHHOIO
mapa B BaKyyMe€ U B JUAJIEKTPUKE, OTEHUMAJ AJIEKTPOCTATUYECKOrO OIS, PA3HOCTh
IIOTEHIIMAJIOB, JJIEKTPOABMXKYILAS CUJIA, CWJIA TOKA, HaNpsDKEHHWE, MOIIHOCTh TOKa,
3JIEKTpUYECKass EMKOCTh ILIOCKOTO KOHJEHCATOpa, CONPOTUBIICHUE YYacTKa LIENU C
IIOCJICAOBATEIBHBIM M MApajuleIbHBIM ~ COCAMHEHUEM  PE3UCTOPOB,  DHEPIUs
AJIEKTPUYECKOTO I0JIsI KOHIAEHCATOPa,;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (PUIWYECKUX  SBJICHHM: MEXaHUYECKOE
INBWKECHHUE, TEIUIOBOE JBWIKEHHME YaCTHUI] BEIIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHne, KUIeHNe U KOHACHC AN, IJIaBJICHHUE
U KpUCTAJIM3aUMs, HANPABJICHHOCTb  TEIUIONEPENAYM,  DJEKTPHU3ALUs  Tell,
AKBUIIOTEHIMAIIBHOCTH TOBEPXHOCTH 3aPSKEHHOIO IIPOBOHUKA;



IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUYECKOW BENWYUHBI OT JPYroM C
UCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHUM, MpPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(uKcHpOoBaTh PE3yJbTaThl MOTYYECHHON 3aBUCUMOCTU (U3UYECKUX BEIUYMH B BUJE
rpaUKoB C Y4YETOM aOCOJIOTHBIX IMOTPEIIHOCTEN H3MEpPEeHMi, [eNaTh BBIBOABI IO
pe3yibTaTam MCCIIEI0BaHNUS;

IPOBOJUTH KOCBEHHBbIE M3MEpPEHUsI (PU3NYECKUX BEIMYMH, MPH STOM BBIOMPATH
ONTUMAJbHBIA METOJ M3MEPEHHs, OLEHUBATh aOCOJIOTHBIE M OTHOCHTEIbHBIC
NOTPEIIHOCTU MPSMBIX U KOCBEHHBIX HU3MEPEHUM;

OPOBOJUTH  OMBITBI O MPOBEPKE MPEUIOKEHHON TUNOTE3bl: IJIAHUPOBATh
AKCIIEPUMEHT,  cOOMpaTh  JIKCIEPUMEHTAIbHYI0  YCTAaHOBKY,  aHaJU3UpPOBATh
NOJIyYeHHBIE PE3YJIbTATHI U JIeNIaTh BHIBOJ O CTATyCe MPEIOKEHHOMN TUIIOTE3bI;
coOmro/IaTh MpaBuiia 0€30MacHOTO TpyJla MPU MPOBEACHUM HCCIEIOBAHUNM B paMKax
y4eOHOTO HKCIIEPUMEHTA, MPaKTUKyMa M Y4eOHO-MUCCIEI0BATENLCKOW M MPOEKTHOMN
NESTENbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOWCTB M JAOOPATOPHOTO
000py10BaHUA,

pemarh pacy€THbIC 3a/ladyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHON (PU3MYeCKOon
MOJIETIbIO: Ha OCHOBAHWM aHalu3a YCIOBUS OOOCHOBBIBATH BBHIOOP (u3mdecKoit
MOJICIM, OTBeYammeld TpeOOBaHUSAM 3aqaud, MPUMEHITb (QOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH W  TMOCTyJaThl (U3UYECKUX TEOpUH TMPU  HCIOIH30BAHUH
MaTEMaTUYECKUX METOJOB PEIICHHs 3aJay, MPOBOJIUTH pacyéThl HAa OCHOBaHUU
UMEIOIIMXCS JaHHBIX, AaHAJIM3UPOBATh pE3YyJbTaThl M KOPPEKTUPOBATH METOJbI
pelIeHus ¢ y4ETOM MOJTYUYEHHBIX PE3YIbTaTOB;

penaTh KaueCTBEHHbIE 337ja4M, TPeOyIoUMe MPUMEHEHNS 3HAHUM U3 Pa3HBIX pa3/iesioB
Kypca (U3MKH, a TakXe WHTErpaldd 3HaHUN U3 JIPYruxX MNPEeIMETOB €CTECTBEHHO-
HAay4YHOrO LIMKJA: BBICTPAaMBATh JIOTMUECKYIO LEMOYKY PACCYXIAEHUW C OMNOpPOM Ha
U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS JIJISi OOBSICHEHUSI OCHOBHBIX MPUHITUIIOB PAOOTHI
U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
OPUBOJUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IPOIIECCOB OKPY)KAIOIIEr0O MHUpPA, B pa3BUTHE TEXHUKU H
TEXHOJIOT U,

aHAIM3UPOBaTh M OLEHUBATH IOCJIEACTBUS OBITOBOM M  MPOU3BOICTBEHHOMN
NEeSATENbHOCTH YEJOBEKa, CBSI3aHHOM € (U3WYECKHMMHM NpOoLEecCaMH, C MO3ULUI
AKOJIOTUYECKON 0€30MacHOCTH, MIPEICTABICHUM 0 palMoOHAIIbHOM
OPUPOAOIIONB30BAHUN, A TAKXKE€ Pa3yMHOM MCHOJb30BAHUM JIOCTHKEHUN HAyKu U
TEXHOJIOTUM JUIs TallbHEHUIIEro pa3BUTHSI YEJIOBEYECKOT0 OOLIECTBA;

OPUMEHSTH pa3IuyHble CIOCOObI pabOThI ¢ HH(pOpMalel PU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(MOPMALMOHHBIX  TEXHOJIOTMM, TMpU  STOM
UCIIOJIb30BaTh ~ COBpPEMEHHbIE  WH(MOPMAIMOHHBIE  TEXHOJOTMH Uil  TIOKCKAa,
nepepaboTKM W TPEIbsBICHUS YYeOHOW U HAyYHO-TIONMYJSIpHOW HH(OpMaIuu,
CTPYKTYpUPOBAaHUSA W MHTEpIpETalud HHGPOpMALUH, IOJIYYEHHOH W3 Ppa3IudHbIX
UCTOYHUKOB, KpUTHUECKH aHAIM3UPOBATh MOJIy4aeMyl0 HHQOPMAIIUIO U OLIEHUBATh €€
JOCTOBEPHOCTh KAaK HA OCHOBE HMEIOIIMXCA 3HAHUM, TaK M HAa OCHOBE aHaIM3a
UCTOYHUKA HH(POPMAIIHH;

OPOSBIIATh OPraHU3alMOHHBIE W IO3HABATENBHBIE YMEHHS CAMOCTOSITEIBHOIO
OpUOOPETEHUs] HOBBIX 3HAHMM B TMPOLECCE BBINOJHEHUS MPOEKTHBIX U Y4eOHO-
UCCJIEI0BATENBCKUX PadoT;



paboTaTe B rpymnme ¢ HCIOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX pOJIeH, MIaHUPOBAThH
paboTy TIpynmbl, palUOHAJIbHO PACIPEAEATh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTyalUsX, aleKBaTHO OLICHWBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB IPYIIBI B pELICHHUE
paccMaTpuBaeMoil MpoOIeMbl;

OpOSIBISATH MOTHBaLMI0O K  Oyaymied mnpodeccMoHalIbHOM — IEATEIbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdUIIs.

K konmy obyuenus B 11 Knacce npeAMETHbIE PE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE JOJKHBI
OoTpaxaTh COOPMHUPOBAHHOCTh Yy 00YUAIOIUXCS YMEHUI:

NOHUMATh POJIb (UMK B HKOHOMUYECKOM, TEXHOJIOTHYECKOW, COLMAIBHOU U
ATUYECKOH cdepax NeATebHOCTH YesIOBEeKa, poJib U MECTO (PU3MKU B COBPEMEHHOMN
HAay4YHOUW KapTUHE MUPA, POJIb ACTPOHOMHH B MPAKTUYECKON AEATEIBHOCTU YEJIOBEKA U
NAJdbHEWIIEM  HAyYHO-TEXHUYECKOM  DPa3BUTUH,  3HAYEHUE  OMNHCATENIbHOM,
CHUCTEMATU3UPYIONIEH, OOBSICHUTEIPHOM M MPOTHOCTHYECKOW (PyHKUIMHA (PU3MUIecCKOn
TEOPUU — DIIEKTPOJUHAMHUKH, CHELUUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, posib Guzndeckoil Teopur B GOPMHUPOBAHUU TPENICTABICHUNA O (U3UUECKOM
KapTUHE MHUpPA, MECTO (PU3MYECKON KapTHHBI MHUpa B OOIMIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;

pa3iuyaTh yCIOBUS MPUMEHMMOCTH MojJeled (U3NYecKuX Tel U IPOLECCOB
(sIBJEHMIT): OAHOPOJHOE DJIEKTPUYECKOE MW OJHOPOAHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KOJIeOaHHs, MATEMaTUYECKUU MAasTHUK, HJICaJbHbIA MpPYKUHHBIA
MasiTHUK, TAPMOHUYECKHE BOJHBI, UACAIbHBIN KOJIEOAaTEIbHbIN KOHTYD, TOHKAs JIMH3A,
MOJEJIEN aTOMa, AaTOMHOTO Siipa U KBAaHTOBOM MOJEIIH CBETA;

paznuuath ycloBHs (TpaHMIlbl, O0JacTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHUMAaTh BCEOOWIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHUYEHHOCTb
VCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE TMPOIECCHl U SIBJICHUS, UCIOJb3YS
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBl DJEKTPOJMHAMUKH W CHENUAJIbHOM TEOpUHU
OTHOCHUTEJNIBHOCTH (3aKOH COXPAaHEHUS 3JIEKTPUYECKOIo 3apsna, cuia Ammepa, cuiia
JlopeHiia, 3aKOH SJIEKTPOMArHUTHOW WHAYKUMH, mpaBwio Jlenua, cBsa3p OJIC
CaMOMHIYKIIMK B DJIEMEHTE JJIEKTPUYECKOUW LIENU CO CKOPOCTBIO M3MEHEHUS CHIIbI
TOKa, MOCTYJaThl CIIEIIUATbHON TEOPUN OTHOCUTEIIBHOCTH DUHILTEHHA);
AHATM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI M SBIICHUS, UCTIONB3YS TTOJIOKCHUS
KBaHTOBOW (u3uku (ypaBHeHHE ODWHIITEWHA ansi GoTtoddderra, MepBblil U BTOPO
nocTysatel bopa, mpuHIUIT COOTHOIIEHUS HeonpeaenéHHocTel ['elizenOepra, 3aKOHbI
COXpPaHEHMS 3apsJ0BOTO M MAacCOBOTO YMCEJ U DHEPTUHU B SAEPHBIX PEAKLUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OMUCHIBATH (DU3UUECKUE MPOLECCHI U SIBICHHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSKEHHOCTD
AJEKTPUYECKOrO  IOJs, NOTEHUMANl  3JIEKTPOCTATUYECKOro  IOJs,  Pa3HOCTh
NOTEHUNAJIOB, AJEKTPOABMKYIIAS CUJIA, UHAYKIHUS MArHUTHOTO IOJSl, MarHUTHBIN
NOTOK, cujia AMIiepa, MHAYKTUBHOCTb, DJJIEKTPOJABWXKYILIAS CHUJA CAMOWHAYKIIWH,
SHEPrusi MarHUTHOTO MOJII MTPOBOJHUKA C TOKOM, PEJISITABUCTCKAN UMITYJIbC, MOJTHAS
SHEPrusi, SHEPTUs MOKOSI CBOOOIHOM YaCTUILIbI, SHEPTHUS U UMIIYJIbC (POTOHA, MAacCOBOE
YUCJIO U 3apsij siapa, SHEPTUs CBS3U SApa;

OOBSACHATh OCOOCHHOCTH TIPOTEKAHWS (UIUYCCKUX SBICHUW: DIIEKTPOMArHUTHAs
WHIYKIUS, CAMOMHAYKIIHS, pe30HaHC, HHTEephEPEHITUS BOIH, TU(PAKIHS, TACTICPCHs,
MOJIHOE BHYTPEHHEE OTpakeHue, Gotodnekrpudeckuii adhdext (dhotodrddexr), anpda-



u Oeta-pacnajpl sep, raMMa-u3ydeHue sep, Gu3nueckue MPUHIMIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONPENEIATh HAIMPABICHUE WHIYKIMA MArHUTHOIO IMOJs NPOBOJAHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenna;

CTpPOUTH H300pak€HHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM JIMH30H, W
PaCCUUTHIBATH €TO XapaAKTEPUCTHUKU;

IPUMEHATh OCHOBOIIOJATAIOIIME ACTPOHOMHYECKUE TOHSTHUSA, TEOPUH M 3aKOHBI JUIS
aHanu3a M OOBSICHEHUS (PU3MYECKUX IPOLIECCOB, NPOUCXONAIIMX B 3BE3NAX, B
3BE3IHBIX CHUCTEMAX, B MEXKTAJIAKTUYECKON cpene; JBHKEHHUS HEOECHBIX Tell,
ABOJIFOIMH 3BE3]1 M BeelleHHOou;

IPOBOJUTH HMCCJEJAOBAHME 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH C HMCIOJIb30BaHUEM
OPSIMBIX U3MEPEHU, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (U3MUECKMX BEJIWYMH B BHJE TpaduKoB C Yy4&€ToM
aOCOJIOTHBIX ~ TOTPEUIHOCTEM W3MEPEeHM, JenaTh BBIBOALI IO  pe3yjibTaTam
VICCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3UYECKUX BEJIUMYMH, TPH OSTOM BBIOHUPATH
ONTHUMAJIBHBIA METOJT HM3MEpPEHUs, OIEHWBATh aOCOJIOTHBIE ¥ OTHOCHUTEIbHBIC
MOIPEIIHOCTHU MPSIMBIX U KOCBEHHBIX N3MEPEHNU;

IPOBOJWTH OMNBITHI IO IPOBEPKE MPEMIOKEHHOM TUIOTE3Bl:  IJIAHUPOBATH
OKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBbHYIO  YCTAaHOBKY,  aHAJIW3HPOBAThH
IIOJIyYEHHBIE PE3YJIBTATHI U JAEJIATh BBIBOJ O CTATyCE MPEII0KEHHON TUIIOTE3HI;
ONKMCBHIBATh METOABI MOJIYUYCHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

coOro/1aTh MpaBuiia 0E30MacHOTO TpyJla MPU MPOBEACHUM HCCIEIOBAHUNA B pamMKax
y4eOHOTO HSKCIIEPUMEHTA, MPAaKTUKyMa M Y4YEOHO-MUCCIEI0BATENbCKOW U TMPOEKTHON
NESTENbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyI0BaHUS,

pemiath pacy€THbIE 3a/ladyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHON (PU3MYecKon
MOJIETIbIO: Ha OCHOBAaHMM aHalu3a YCJIOBHUS BbIOMpATh (PU3MYECKUe MOJENH,
OTBEYAOIINE TPEOOBAHUSAM 3a7a4U, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
NMOCTyJaThl (PU3UYECKUX TEOPHM TPH MCIOJb30BAaHUM MATEMaTUYECKHX METOOB
pelieHuss 3ajad, MOPOBOAUTH PACUETbl HA OCHOBAaHUM WMEIOUIMXCS JIAHHBIX,
AHAIM3UPOBAaTh PE3YNbTAaTBl M KOPPEKTUPOBAaTH METOJbl pELIIEHHS C Y4YETOM
IIOJIyYEHHBIX PE3yJbTATOB;

pemaTh KaueCTBEHHbIE 3a7jauM, TpeOyIoue NMPUMEHEHNs 3HAHUM U3 Pa3HBIX pa3/iesioB
Kypca (U3MKH, a TaKXe WHTErpalydyd 3HaHUU U3 JIPYTruX MNPEeIMETOB €CTECTBEHHO-
HAay4YHOrO IMKJA: BBICTPAauMBATh JIOTMYECKYIO LEMOYKY PAaCCYXIAEHUW C ONOpPOM Ha
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS JIJISl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PAOOThHI
U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB;
IPUBOJIUTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHME IPOLECCOB OKPYKAIOIIEr0O MHUpPA, B pPa3BUTHE TEXHUKU H
TEXHOJIOTHUH;

aHAMM3UPOBaTh M  OIEHWBATh TMOCJEACTBUS OBITOBOM ©  MPOW3BOJCTBEHHOMN
JESITEeIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (U3MUECKHMMM TMpoleccaMu, C MO3HUIIHMA
JKOJIOTUYECKON 0€30MacHOCTH, IIPEACTABICHUN 0 PalOHAIIBHOM
IPUPOJIOIIOIB30BAHUHN, & TAKKE Pa3yMHOM HCIIOJIb30BaHUN JOCTHMIKEHUW HAYKH W
TEXHOJIOTUM JUIsl TalIbHEUIIEro pa3BUTHSI YEJIOBEYECKOT0 OOLIECTBA;



IPUMEHSTH pa3uyHbIe CIOCOOBI paboThHI ¢ HH(pOpMaIel PU3NYECKOTO COAEPKaHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMALMOHHBIX  TEXHOJIOTHM, TpPU  STOM
UCIIOJIb30BaTh ~ COBpPEMEHHbIE  WH(MOPMAIMOHHBICE  TEXHOJOTMH  JUIsl  TIOWCKAa,
nepepadoTKM W TPENBbSBICHUS YYEOHOW W HAYYHO-TIOMYJSIpHOW HWH(OpMaIuu,
CTPYKTYPUPOBAHHS ¥ HHTEpIpETaluu WHGOPMAIMHN, TMOJYyYeHHONH U3 pa3IuIHBIX
MCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydaeMyt0 HHGOPMAIIHIO W OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HWMCIONIMXCS 3HAHWW, TaK M HAa OCHOBE aHaIM3a
UCTOYHMKA UH(POPMALIHH;

NPOSIBJIATh OPTAaHM3AIMOHHBIC W TIO3HABATENBHBIE YMEHHS CaMOCTOSTEIHHOTO
NpPUOOPETCHUST HOBBIX 3HAHWKM B TIPOIECCE BBINIOJHCHUS TIPOCKTHBIX M y4eOHO-
UCCIIEIOBATEILCKUX paboT;

paboTaTh B TpYIIE C KCIOJIHEHUEM PAa3IMYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATH
paboTy Tpynmbl, pPAMOHATIBLHO pACHpPEAeNATh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYaIMsIX, aJIeKBAaTHO OLIEHUBATh BKJIAJ KaXKJIOTO M3 YYACTHUKOB I'PYIIILI B PEIICHUE
paccMaTpuBaeMoi POOJIEMBL;

NOPOSBIIATH MOTHBAIMIO K Oyaymed mnpodeccuoHaTbHOM  IESTEbHOCTH 10
CIEIHAIBHOCTSM (DU3UKO-TEXHHUECKOTO TIPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnnuyecTBo yacos DIeKTPOHHBIE
Ne HaumenoBaHue pa3ie/ioB U TeM Konrpoasnsie | TIpaxTieckue (undposbie)
n/n MPOrpamMmMbl Bceero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. HAYUHBIA METO/I IIO3HAHWS ITPUPO/IbI
Hwnamnor,
CIOCOOCTBYIOIIUI
c(hOpMUPOBAHHOCTH
11 Hayunsb1ii MeTO 1TO3HAHUSA 6 bubmuorexa [JOK MHPOBO33pEHHS,
’ HPHPOJIBI https:/m.edso0.ru/f16b68d7 | COOTBETCTBYIOMIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
¢buznyecKoil HayKu.
Hroro no pazaeny 6
Pa3nen 2. MEXAHUKA
DBpucTUYECKast
Oecena,
HarpaBJICHHAs
(dhopMupoBaHue
bu6moreka [JOK TOTOBHOCTH K
2.1 K 10 1
fHeMatHia https://m.edsoo.ru/f16b68d7 | oOpa3oBaHHIO U
caM000pa30BaHUIO B
oOnactu (pU3NKHU Ha
MPOTSKEHUH BCE
KU3HU.
2.2 JlnHamuka 10 bu6mmoreka [IOK VueOHble CUTyalMH,



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

https://m.edsoo.ru/f16b68d7

HaIpaBJIEHHbIE Ha
pa3BHUTHE UHTEpeca
K pa3iIN4HbIM
cepam
npo¢ecCuoHATBHON
JeSITeIbHOCTH, B
TOM YHCJIE
CBSI3aHHOM C
buszukon n
TEXHUKOM.

2.3

Crartuka TBEpAOTO TEna

Bbu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7

PazBuBaronue
TUIaKTHYECKHE
WTPHIL,
HaIpaBlIEHHBIC HA
ACTETHYECKOE
OTHOIIIEHUE K MUDY,
BKJTFOYAsT ICTCTHKY
HAy4YHOTO
TBOPYECTBA,
MIPUCYIIETO
(bu3nueckoil Hayke.
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3aKOHEBI COXpaHCHUA B MCXaHUKE

10

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

Pa3BuBaromniue
TUIaKTHYECKHE
WUTPHI,
HaIpaBJICHHBIE HA
ACTETUYECKOE
OTHOIIIEHHE K MUDY,
BKJIIOYAsl CTETUKY
HAy4HOT'O
TBOPYECTBA,
MIPUCYLIETO
¢du3nyeckoil Hayke.



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Uroro no pazaeny

35

Paznea 3. MOJIEKVYJISIPHASA ®U3UKA

U TEPMOANHAMMUKA

3.1

OCHOBBI
MOJICKYJIIPHOKHHETHYECKOM
TEOPUH

15 1

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

DBpUcTUYECKas
Oecena,
HaIpaBJICHHAS
dhopmupoBaHue
TOTOBHOCTH K
00pa3oBaHMIO U
caM000pa30BaHUIO B
obnactu HU3MKH Ha
MPOTSKEHUU BCEH
KU3HU.

3.2

Tepmoaunamuka. TennoBeie
MAILIHHBI

20 1

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

VY4yeOHble cuTyalum,
HaIpaBJICHHbIEC Ha
pa3BUTHE UHTEpECa
K pa3iIu4HbIM
cepam
po¢eCCHOHATBHON
JESTEIIBHOCTH, B
TOM YHUCIIe
CBSI3aHHOM C
¢bu3uKoil n
TEXHUKOM.

33

Arper ATHBIC COCTOsAHMA BCIICCTBA.
®a3oBEIE NepexXoabl

14 1

bu6mmoreka [IOK
https://m.edsoo0.1u/f16b68d7

PazBuBaronue
THIAKTHISCKHIE
WUTPHI,
HanpaBJICHHbIE Ha
3CTETUYECKOE
OTHOIIIEHUE K MUY,
BKJIFOYAs] ICTETUKY
HAay4YHOT'O
TBOPYECTBA,
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MIPUCYIIETO
(bu3nueckoil Hayke.

Hroro no pazneny

49

Paznea 4. JIEKTPOJAMHAMUKA

4.1

DIIEKTPUUYECKOE TI0JIE

24

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

DBpucTUYECKast
Oecena,
HarpaBJICHHAs
(dbopMupoBaHue
TOTOBHOCTH K
00pa3oBaHHIO U
caM000pa30BaHUIO B
oOnactu (pU3NKU Ha
MPOTSKEHUH BCE
KU3HHU.

4.2

IToCTOSIHHBIN 2TIEKTPUYECKUNA TOK

24

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

ITouckosas Gecena,
HaIpaBJICHHAs Ha
JCTETHYECKOE
OTHOIIICHUE K MUDY,
BKJTFOYAsT 3CTETHKY
HAy4HOTO
TBOPYECTRBA,
MIPHUCYIIETO
(dbu3MIeCcKOil HayKe.

4.3

Toxu B Pa3jInIHbIX Cpeaax

bu6mmoreka [IOK
https://m.edsoo.1u/f16b68d7

ITouckoBas Oecena,
HaHpaBHeHHaH Ha
ICTETUYECKOE
OTHOILIEHUE K MUDY,
BKJTFOYAs 3CTETUKY
Hay4HOI'O
TBOPYECTBA,
MIPUCYIIETO
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(dbU3HIeCcKOil HayKe.

Htoro no pazneny

54

Paznen 5. PUSHUECKHN MIPAKTUKYM

5.1 Pu3nYeCcKuil NPaKTUKYM

16

16

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

['pynnosas pabota
CIOCOOCTBYIOLIAS
(hOopMHPOBAHHUIO
TOTOBHOCTHU
OCYIIECTBIIATh
MIPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO
JesITeIbHOCTD
WH/IMBUYaJbHO U B
rpymnre.

Hroro no pazneny

16

PesepBHOE Bpems

10

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

I'pynmnoBas pabora
CIOCOOCTBYIOIIAS
(opMHpPOBaHHUIO
TOTOBHOCTH
OCYILIECTBIISATh
MIPOEKTHYIO U
HCCIIEZIOBATENILCKY IO
JeSITeTbHOCTD
WH/MBU/YalIbHO U B
rpymre.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16
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11 KITACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM Konrpoassie | TIpaKTiaeckue (undgposbie)
n/n NPorpaMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJINHAMUKA
1.1 MaruautHoe noJie 14 bubmorexa [OK
https://m.eds00.1ru/39859¢f1
bubnunoreka [IOK
1.2 1 1
DCKTPOMATHHTHAS HHJLYKIHA 3 https://m.eds00.1ru/39859¢f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bubnuoreka [IOK
2.1 M 1
CXAHHHCCKNE KOe0anIA 0 https://m.eds00.1ru/39859¢f1
but6mmoreka [IOK
2.2 DNEeKTPOMarHUTHbIE KOJIEOaHUS 15 httos://m.edsoo.ru/39859f1
)3 MexaHndeckue u 10 1 bubnuorexa [JOK
' DJIEKTPOMArHUTHBIE BOIHEI https://m.edsoo.ru/3985%¢f1
bubnuoreka [IOK
24 Onika 25 ! https://m.eds00.1u/39859¢f1
Uroro no pazneny 60
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
bubnuoreka [IOK
A T 1
3 Ocrospt CTO > https://m.eds00.ru/39859¢f1
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Uroro no pazgeny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubmuoreka [JOK
4.1 KoprtyciynsipHO-BOHOBOH Ayastim 15 https://m.edsoo.ru/3985%ef1
but6mmoreka [IOK
42 Dusiica atoma > https://m.eds0o0.ru/39859ef1
43 duznka aTOMHOTO si/ipa U 5 bubnmnoreka [JOK
' 3JIEMEHTAPHBIX YaCTHUL] https://m.eds00.1ru/39859¢f1
Hroro no paszneny 25

Pasnen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DneMEeHTbI aCTPOHOMUH U 12 bu6muoreka [IOK
’ acTpo(u3UKH https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 12
Pasznen 6. PUSHUECKHUI MPAKTUKYM
. bubnuorexa [JOK
6.1 PH3HHCCKHH PAKTHKYM 16 16 https://m.eds0o0.ru/39859¢f1
Wroro no pazneny 16
Paznen 7. OBOBLIAIOILIEE TIOBTOPEHUE
Cucrematusauus 1 0000I1IeHnE
MIPEIMETHOTO COICPIKAHMSI U OTIbITA
i bubnuorexa [JOK
7.1 NEeATETLHOCTH, PUOOPETEHHOTO 15

IpU U3y4eHuH Kypca ¢pusuku 10 —
11 xnaccos

https://m.eds00.1ru/39859¢f1
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https://m.edsoo.ru/39859ef1
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Uroro no pazgeny 15

bubmuoreka [JOK
PesepsHOC BpeMmA 10 https://m.edsoo.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoaunuyecTBO 4acoB

DJIeKTPOHHbIE
Ne ara ngposbie
Tema ypoka Konrpoabsnsie | IIpakTHyeckune A unpp
n/n Bcero u3y4eHusi | oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 ®dusuka — GpyHIaMeHTaIbHAs HayKa O MIPUPOJIE 1 bubmmorexa LIOK
y Y PHp https://m.edsoo.ru/1beef346
) HayuHblil MeTO/1 TO3HAHUS U METO/IbI | bub6nuoreka [IOK
UCCIICIOBaHMS (PU3NICCKUX SBIICHUI https://m.edsoo.ru/3a7fde29
OKCHEpPUMEHT U TEOPHUS B IIPOLIECCE TTO3HAHUS
3 npupoasl. HaOmroneHne u SKCIIepuMeEHT B 1 bubnnorexa [IOK
PHPOLEL P https://m.eds00.ru/34¢49931
¢duznke
bu6mmoreka [IOK
4 CrniocoObl n3MepeHns: GU3NYECKUX BETUUUH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOcComoTHas ¥ OTHOCUTEJIbHAS MOTPEITHOCTH 1 bubnuorexa [JOK
U3MepeHuil pU3NUECKuX BEIUINH https://m.edsoo.ru/7f18fda3
MonenupoBanue B pusuke. Ponb u mecto
6 ¢u3uKku B pOPMHUPOBAHUHN COBPEMEHHOM 1 bubnuorexa [IOK
Hay4YHOU KapTHUHBI MUPA, B [IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
IEATEILHOCTH JII0AeH
Mexannueckoe aBrmxkeHue. CucreMa oTcyeTa.
7 OTHOCUTENBHOCTh MEXAHUUECKOTO JIBHXKCHUS 1 bubmmorexa [TOK
A ' https://m.eds00.ru/e9a52f02
[Tpsimast m oOpaTHas 3a7a9i MEXaHUKH
Pannyc-BekTop MaTepUaIbHON TOYKH, €70
8 IIPOEKLIUU Ha OCcU KoopAuHaT. Tpaekropus 1 Bubmmorexa LIOK
P P P pHit. https://m.edsoo.ru/30a108a5
[Tepememienue. Ckopocts. X mpoekuu Ha ocu
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KOOPJAWHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

Herorouna. Macca

9 ['paduaeckoe onrcanne paBHOMEPHOTO bubmorexa HOK
p . p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHEMHOTO JIBH>KEHUS
10 CrnoxxeHue nepeMeneHnid 1 CKOPOCTEM. bubnuoreka [JOK
Penrenue 3amau https://m.edsoo.ru/761d18aa
HepaBnomepHoe neuxenne. MrooBeHHas
. bubnuorexa [JOK
11 cKopocTb. Yckopenue. [Ipamonuneitnoe
https://m.edsoo.ru/a99549a7
JIBUKEHUE C ITOCTOSIHHBIM YCKOPEHUEM
12 ['padmyeckoe onrcanue MPsIMOIUHEHHOTO bubnuorexa [JOK
JBYDKEHUS C IOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobOoHOE nazieHne. Y cKopeHue cBOOOIHOTO
13 najieHusl. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH bbmmorexa [TOK
' P > CKOP ’ https://m.edsoo0.ru/f738109¢
YCKOPEHUS OT BPEMEHH U UX TPaPuKu
14 JIBukeHue Tena, OpOIISHHOTO MO YTJIOM K bubnuoreka [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneiinoe nBuxeHue. J{Brmxenue no
15 OKPYKHOCTHU. YTJIOBasl U JTUHENHAs CKOPOCTb. bubnuorexa [IOK
Ilepuon u yacrtora. LleHTpOoCTpeMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJIHOE YCKOPEHUE
bu6nmoreka [JOK
16 KonTponbras padota mo teme "Knnemartuka"
p p https://m.edsoo.ru/1242f32¢
[Tepmsiit 3akoH HetoTona. MHepuuanbHbie
17 cuctembl oTcuéra. [IpuHIUIT OTHOCUTEIBHOCTH bubmmorexa [TOK
-yl B https://m.edsoo.ru/5a9¢4a64
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOelcTBYIOMmAs cuiia. Bropoii 3akoH bubmmoreka [JOK

https://m.edsoo.ru/141d3837
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bu6mmoreka [IOK

19 B i .T i H
3aumozencTeue Tei. Tperuit 3akoH HeroToHa httos://m.edsoo.ru/57dbas05
IIpunnun cynepnosunuu cui. Pemenune 3anauy bubnuorexa [IOK
20
Ha MPUMEHEHHE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997b
3aKOH BCEMUPHOTO TATOTEHHUS.
21 OKBUBAJICHTHOCTb IPABUTAIMOHHON U bubmmorexa [IOK
N p H https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
” Cua TSHKeCTH B yCKOpeHHE CBOOOIHOTO bubnunorexa [JOK
MajCHUS https://m.edso0o.1u/22757f26
JIBukeHre HEOCCHBIX TEJ M UX HCKYCCTBEHHBIX
23 crnyTHUKOB. [IepBasi kKocmMuyeckasi CKOpOCTh bubmmorexa [IOK
Y - Hep p ' https://m.edsoo.ru/11abfa0a
3akonsl Kemnepa
bu6mmorexa [{OK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
ypy y https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona v BUIbI CUIT TPEHMUSL. bubnuorexa [JOK
25 JIBr>KEeHUE B )KUAKOCTHU U ra3e ¢ y4ETOM CHUIIbI https://m.edsoo.ru/1fa86499
COIPOTUBJIICHUS CPEBI https://m.edso0.1u/2¢b29676
%6 HaBnenue. 'mapocrarnueckoe nasnenue. Cuia bubmuorexa [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
bubmuoreka [JOK
AoGcomoTHOo TBepaoe Teino. [locTynarensaoe 1
27 BpalaTeIbHOE JBUKEHUE TBEPJIOTO Telia bubmmorexa [TOK
patll A pA https://m.edsoo.ru/2b95d57¢
)3 MoMeHT CUJIbl OTHOCUTEIIBHO OCH BPAILICHHUS. bubmmoreka [JOK
[1meuo cuibl https://m.edso0.ru/653d3459
CrnosxeHue CHII, TPUJIOKEHHBIX K TBEPIOMY
bubmnoreka [IOK
29 teiny. LleHTp TskecTn Tena. Y cioBus

paBHOBECHUA TBEPAOIO TCIA. BI/II[BI PAaBHOBCCHA

https://m.edsoo.ru/9aa79a7d
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bu6mmoreka [IOK

30 Pemenue 3anau
A https://m.edsoo.ru/dclcaac0
31 Konrponsnas padora no teme "/lunamuka. bubnuorexa [IOK
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574¢
HMMiynec MaTepuabHONW TOYKHU, CUCTEMBI
0 MaTepuaabHbIX ToueK. LleHTp Macc cuctemsl bubnuoreka [IOK
MaTepHaIbHBIX TOYEK. Teopema 0 IBHKEHUU https://m.edso0o.1ru/4bb8294b
LIEHTpa Macc
Nmitybe cuiibl 1 M13BMEHEHUE UMITYJIbCa Tea.
33 3aKoH COXpaHEeHUs UMITyJibca. PeakTuBHOE Bubmmorexa LIOK
p Y ' https://m.edsoo.ru/13f0a221
JIBUKECHHE
MoMEHT uMITyJIbca MAaTEPUAIBLHON TOUKH.
34 IIpeacraBinenue o COXpaHEHUH MOMEHTA bubmmoreia LIOK
P P https://m.edso0.ru/d6532eb9
UMITYJIbCA B IICHTPAIbHBIX MOJISIX
bu6mmoreka [JOK
35 Pewenue 3anau
A https://m.edso0.ru/f7706d63
Pabota cuiibl Ha MaJIOM U HA KOHEYHOM
36 nepemerennn. I'paguueckoe npeacraBieHne Bubmiorexa LIOK
p P p https://m.edsoo.1ru/913974c7
paboThI critbl. MOLTHOCTH CHITBI
Kunernueckas sueprus. Teopema 06
37 W3MEHEHUY KHHETUIECKOW YHEPTUHU bubmmorexa LIOK
. P https://m.edsoo.ru/9a5e2e74
MaTepHUATHLHOU TOYKH
[ToTeHnMaTbHBIC U HETIOTCHITMATLHBIC CHJIBL.
38 [ToTennmansHas sHeprus. Bropas kocMuueckas bubmmorexa LIOK
privt. p https://m.edsoo.ru/554bafcc
CKOPOCTh
39 TpeTbst KocMuyeckast CKOpocTb. CBsi3b pabOThHI bubnmoreka [JOK

HCIIOTCHIMAJIBHBIX CHJI C UIBMCHCHUEM

https://m.edsoo.ru/f57b4e01
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MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUs MEXaHUYECKOU YHEPTUH

VYnopyrue u Heynpyrue CTOIKHOBEHHS.

bu6mmoreka [IOK

40 0% b i
PABHCHHE LEPHYIUIH K HACAILHOM https://m.edsoo.ru/f30f43b6
KUAKOCTU
A1 KonTponbhas pabota no Teme "3aKoHbI bubnuorexa [JOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencraBiaeHui 0 IPpUPOJE TEIIOTHI.
42 Ocnosnble onoxxenuss MKT. {uddyzus bubmorexa HOK
' 3. https://m.edsoo.ru/b0a4445f
BbpoyHoBckoe nBmxeHne
CrpoeHnue ra3000pa3HbIX, )KUIKUX U TBEPABIX
43 Tle Xapakre Bi)KeHI/ISI u B3ﬂaI/IMO eﬁC”I[)BHHH bu6mmorexa [IOK
- 9P pA A https://m.edsoo.ru/c44d02e2
YacTHI BELIECTBA
m Macca u pazmepsl MOJIEKYT (ATOMOB). bubmuoreka [JOK
Konuuectso BemecTsa. [loctosinnas ABorazapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Terosoe paBHoBecue. Illkana bub6nuorexa [IOK
Henbcus https://m.edsoo.1ru/0070d493
bu6mmoreka [JOK
46 P
cHicHme satat https://m.edsoo.ru/1531aba5
bu6mmoreka [IOK
47 Wne iras. [ e
AICQIBHBIH 143, £ 430BBIC SAROHBL https://m.edsoo.ru/1deb2367
48 VYpasaenue Menaeneesa-Knaneiipona. bubnuorexa [IOK
Pentenue 3amau https://m.edsoo.ru/8d12¢328
bubmuoreka [JOK
49 AbcomoTHas TeMiieparypa. 3akoH JlanbTona
FHOTHAT TEMHEPELYP i Hamsror https://m.edsoo.ru/14e02d1f
50 W3omporeccsl B uealbHOM raze ¢ HOCTOSIHHBIM bubnuorexa LIOK

KOJIMYECTBOM BCUICCTBA

https://m.edsoo.ru/68878d51
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51 I'padmyeckoe mpencraBiIeHHe U30MPOLIECCOB: bubnuorexa [JOK
nU30TepMa, U30Xopa, n300apa https://m.edsoo.ru/1344327b
bu6mmoreka [IOK
52 OcHoBHoe ypaBHeHrne MKT
yp https://m.edso00.1ru/c8094721
bub6mmoreka [JOK
53 Pemenue 3amaqa
a https://m.edsoo.ru/10265a05
CBs13bp a0COIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO CpEeAHEN
54 PMOA . . ped https://m.edsoo.ru/c38af875
KMHETUYECKON dHEPIruel MOCTynaTeIbHOro
TEIUIOBOTO ABMIKECHUS €€ YacCTHIl
55 O000111eHrE U CUCTEMATU3ALMS 3HAHUHN 110 TEME bu6mmoreka [IOK
"OcHoBel MKT" https://m.edsoo.ru/09d12d8
bu6mmoreka [JOK
56 KoHntpoinbHas padora mo teme "OcHoBsl MKT"
HIpOIIbHAZ pabota 1O Tem HOBBL https://m.edsoo.ru/13adad59
TepmonuHamuueckasi cucteMa. 3a/laHue
BHEIIHUX ycioBul 1yt T/ cuctembl. Brentnue
57 u BHyTpeHHue napameTtpsl. [Tlapamerpsr T/1 bubnnorexa [JOK
CUCTEMBI KaK CPEHUE 3HAYEHUS BEJIIUYNH, https://m.edsoo.ru/5f8d38a3
ONHUCHIBAIOIINX €€ Ha MUKPOCKOITMYECKOM
YpPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CamonpousBosibHas penakcanus Tl cuctemsl k bubmmorexa [TOK
p p 1 https://m.edsoo.ru/8ec512f0
TEMJIOBOMY PaBHOBECHIO
59 Mopenp uaeanbHOro raza B TEpMOJIMHAMUKE. bu6mmoreka [IOK
YcnoBusi IPUMEHUMOCTH ATON MOJEIHU https://m.eds00.1ru/29355001
60 VYpaBuenue MenaeneeBa-Knanelipona u bubnuoreka [IOK

BbIpa)XEHUE JUIsl BHYTPEHHEN SHEPTrun

https://m.edsoo.ru/bal178d0
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Bripaxkenue 1151 BHyTpEeHHE SHEPTrUun

bu6mmoreka [{OK
61 OJHOATOMHOT'0 UIEeAJILHOIO Trasa.
https://m.edsoo.ru/ac5cacl5
KBazucrarnueckue 1 HeCTaTHUYECKUE POLIECCHI
DneMeHTapHas paboTa B TEPMOIMHAMHUKE.
62 Brruucnenue paboTsl 1o rpaduKy mporecca Ha bubmmorexa [TOK
P p y Hpont https://m.edsoo.ru/741d5738
pV-auarpamme
Tennonepenaya kak crmocod U3MeHEHUs
63 BHyTpeHHeH sHeprun T/l cuctemsr 6e3 bubmorexa OK
yIp p https://m.edsoo.ru/3d734561
COBEpILIEHUS pabOThHI
64 KonBek1usi, TEMI0MPOBOHOCTD, U3TyUECHUE bubmorexa HOK
T, POBOA » MY https://m.edsoo.ru/157b54cd
KommuectBo TemnoTel. TemToéMKOCTE Tena.

65 VY aenbHast u MOJISIpHAs: TEIUIOEMKOCTH bubnuorexa [JOK
BEIIECTBA. Y IeJbHAs TEIJIOTa CTOPaAHUs https://m.edsoo.ru/7ba67355
TOILTHNBA

66 Pacuér xonuuecTBa TEIIOTHI pU bubnuorexa [JOK
TerJionepeaaye https://m.edsoo.ru/1db5ad4e

67 [TonsiTue 06 agnadatHom npouecce. [lepBorit bubnuoreka [JOK
3aKOH TEPMOJUHAMUKU https://m.edsoo.ru/d8098824

68 KonuuecTBo TermnoTel 1 paboTa Kak Mepbl bubnuoreka [JOK
W3MEHEHUs1 BHYTpeHHel sHepruu TJI cucremsl https://m.edsoo.ru/b047alcd
BTopoii 3aKk0H TepMOJIMHAMUKY JJIsI

69 ABHOBECHBIX M HEPABHOBECHBIX ITPOIIECCOB bubmmorera [OK
p P pont ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTh NpUPOIHBIX MPOIIECCOB

bu6mmoreka [JOK
70 ITpuHune! neiicTBus TeILIOBBIX MamuH. KIT
pHHH g A https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3Hauenue KIIJI. Lukn Kapuo bubmumorexa [IOK
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https://m.edsoo.ru/fe3857b9

bu6mmoreka [JOK

72 Pemenue 3amau
A https://m.edsoo.ru/b3efal8b
DKOIOTMYECKUE aCIEKTHI UCITOJIb30BaHUS
73 TEIJIOBLIX nBUTraTencil. TemioBoe 3arpsa3HeHne bubmmorexa LHOK
. ) p https://m.edsoo.ru/9867aaa7
OKPYIKAIOIIECH Cpe/IbI
bu6mmoreka [IOK
74 Pemntenne 3amau
a https://m.edsoo.ru/c8c70432
75 O06o001IeHNEe U CUCTEMAaTH3aIis 3HAHUH 110 TeMe bubmuoreka [JOK
"TepmoauHamuka. TerioBble MaliiHb!" https://m.edsoo0.ru/28d62b3f
76 Konrponbnas padora no teme bubnuoreka [IOK
"TepmoanHamuka. TerioBble MalInHb!" https://m.edsoo.ru/1b6e26¢5
[TapoobpazoBanue u koHaeHcanus. Micnapenue
77 U KUIIeHue. Y aeabHas TeIUIoTa bubmmorexa [IOK
’ https://m.edsoo0.ru/6f8e¢6777
napooOpa3zoBaHus
HacebimieHHbie ¥ HEHACHIIIICHHBIE MAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
73 JaBJICHUS HACBHIIIICHHOTO Mapa OT TEMIEPaTyphl, bubnmoreka [JOK
UX HE3aBUCHUMOCTH OT 00BEMA HACKHIIIIEHHOTO https://m.edsoo.ru/f5¢17d02
napa. 3aBHCUMOCTh TEMIIEPATYPhl KUTICHUS OT
JaBIIEHUS B KUIKOCTH
79 BraxxnocTs Bo3ayxa. AGCOMOTHAS 1 bu6mmorexa [IOK
OTHOCHTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenue 3amau
a https://m.edsoo.ru/18e95f3
81 Tsépnoe teno. Kpucramueckue u amopQHsie bubnuorexa [IOK

Tena. AHU30TPONUS CBOWCTB KPUCTAIIJIOB

https://m.edsoo.ru/20a88a03
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[InaBneHue u kpucTauM3anus. Y geiabHas

bu6mmoreka [IOK

82
tertoTa raBieHus. CyOaumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpAOTO Tena. PacTshkenue u

83 cxkarue. Casur. Moayns FOnra. Ilpenen bubmorexa HOK

- ABHT 'HZI - PeA https://m.edsoo.ru/dalaabl0
yopyrux aedopmaruii
TennoBoe pacIMpeHne )KUIKOCTEH U TBEPABIX
84 Tel. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHUH bubmorexa HOK
' P https://m.edsoo.ru/7baSedf2
YacTHI BELIECTBA

25 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnuoreka [IOK
rnepexomax https://m.edsoo.ru/97a0672f

bubmuoreka [JOK

86 YpaBHeHUE TEIUIOBOTO OanaHca

paBHeHye TeIbIoRor . https://m.edsoo.ru/ab1521fb
bu6mmorexa [{OK

87 Pewenne 3anau

A https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHUe. Kanumispasie
88 sABJIeHU. J{aBlieHHe 10 UICKPUBIECHHOMN bubmorexa OK
) AL HCKP https://m.eds00.ru/b42£197
MOBEPXHOCTHIO kuIKocTU. Popmyra Jlamnaca
O06o01IeHre u cucTeMaTu3alys 3HaHU| 1o TeMe
89 "ArperatHble cocTosiHUs BenecTBa. Da3zoBbie bubmorexa HOK
P " B ' https://m.edsoo0.ru/0b52575¢
MepeX0Ibl

90 KonrpomnbHas padora no teme "ArperatrHbie bubnuoreka [IOK
cocTosiHuA BemlecTBa. Pa3zoBble NEPEX0abl"” https://m.edsoo.ru/7dc2a739
DnekTpu3alus Tel U €€ MPOosSIBICHHUS.

91 OnekTpuyeckuii 3apsia. [[Ba Bunaa bubnnorexa [JOK
ANEKTPUUECKHUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JUAJICKTPUKU U TIOJTYTTPOBOTHUKHI

92 DJIeMEHTAPHBIN JIEKTPUUYECKUM 3apsia. 3aKoH bubmmoreka [JOK
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COXpaHEHHS AIEKTPHUECKOTO 3apsijia

https://m.edsoo.ru/f49afd24

93 B3anmoneiictere 3apsanoB. TouedHble 3apsibl. bubnuorexa [JOK
3akon Kynona https://m.eds00.ru/445b7746

bu6mmoreka [{OK

94 Pewenue 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiicteue Ha bubnuorexa [JOK
JIIEKTPUUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6ubiii 3apsa. JInHuKM HAPSHKEHHOCTH bubnuorexa [JOK
AIEKTPUUECKOro 1nojisa. OTHOPOAHOE https://m.edsoo.ru/3dac6957
ANEKTPUUECKOE MOJIe

97 IToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJIA. bubnuorexa [JOK
Pa3HOCTh MOTEHIMATIOB U HAIIPSKEHUE https://m.edsoo.ru/80021447
[ToTeHumanbHas FHEPrus 3apsia B

98 aneKTpocTatuueckoM mnosne. [lorenunan bubamorera LOK

P ' i https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MOJIS

99 CBs13p HaANPSYKEHHOCTHU NOJIS U Pa3HOCTH bubnuorexa [IOK
MOTEHIHAIOB I DJIEKTPOCTATUYECKOIO II0JIS https://m.edsoo.ru/df7a6838

100 [TpuHUIMTI CyTIepNO3UIUU IICKTPUUECKUX TTOJIEH bubmorexa HOK

pHHL yrep t P https://m.edsoo.ru/Ocfe4abe
b K

101 Pewrenne 3anau nonxoreka LO

https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsnaa. [lose paBHOMEPHO bubnuoreka [IOK
3apsKEHHOHN cdepsl https://m.edsoo.ru/b297b5¢3

103 [Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY bubnuorexa [JOK

mapa. [loxe paBHOMEpPHO 3apsyKEHHOU

https://m.edsoo.ru/f7a665¢e
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OECKOHEYHOH IIJIOCKOCTH

104 [IpoBOTHHKY B AJIEKTPOCTATUYECKOM IIOJIE. bubnnorexa [JOK
VYcnoBue paBHOBECHS 3apsIOB https://m.edsoo.ru/32405¢eab
105 JIMANEeKTpUKHY 1 ITOJIYIIPOBOTHUKH B bubnnorexa [JOK
3JIEKTPOCTATUYECKOM MOJIE https://m.edsoo.ru/060ebabs
106 Konnencarop. D1ekTpoéMKOCTh KOHICHCATOPA. bubmmoreka [JOK
DNEKTPOEMKOCTH TIIIOCKOT0 KOHAEHCATOpa https://m.edsoo.ru/845b4{73
107 [TapannenbHOE cCoeAUHEHNE KOHICHCATOPOB bubmmorera [JOK
P g A P https://m.edsoo.ru/d11e8ce?
108 [TocnegoBarenbHOE COEAUHEHUE bubmuoreka [JOK
KOHJIEHCATOPOB https://m.eds00.ru/1€992920
109 DHeprusi 3apsH>KeHHOT0 KOHJIEHCaTopa bubmmorexa [TOK
p P A p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5tb2acb5
https://m.edso00.1u/27434040
11 JIBr>KeHHe 3apsyKeHHON YaCTULBI B bubnnorexa [JOK
OJTHOPOJAHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pentenue 3amau
13 O0o00mIeHre U CHCTEMAaTH3allus 3HAHUH 110 TEME bubmuoreka [JOK
"JnexTpuueckoe mosie" https://m.eds00.ru/5752603f
114 KonrtpomnbHas padora o teme "DIeKTpuiaeckoe bubnuorexa [IOK
mose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS
bu6mmoreka [JOK
115 CyLIECTBOBAHUs IIOCTOSTHHOTO JIEKTPUIECKOTO

TOKa

https://m.edsoo.ru/233311b5
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bu6mmoreka [IOK

116 Hcrounuku Toka. Hanpsokenne u 31C httns://m.edsoo.rw/0839a1 15
3akon OMa it yyacTKa Lenu. DIEKTPUIECKoe bubnnoreka [JOK
117
COINPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONPOTUBIIEHUS OAHOPOJAHOTO
118 OBOJHUKA OT erIZJ WHBI U I I(l) ; If Bubmmorexa LIOK
1POBOA o Hotan https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CEYCHUS
119 VenapHOE CONPOTHUBIICHHE BellecTBa. Perenue bubnunorexa [JOK
3a1a4 https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapauielibHOE, CMEIIaHHOE bu6mmoreka [JOK
COEIMHEHUE TTPOBOTHUKOB https://m.edsoo.1u/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LICTICH. bubnunoreka [JOK
[TpaBuia Kupxroda https://m.edsoo.ru/1794cf37
Bbubmorexa [JOK
122 | Pemenne sana: https://m_edsoo.ru/3881b469
123 Pabora anekrpuueckoro Toka. 3akoH Jxoys bubnuorexa [JOK
—Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmmoreka [IOK
124 Pemenne sanas https://m.eds00.ru/6761bf0f
125 MOIHOCTB 31EKTPUYECKOr0 TOKa. TeruioBast bubnuoreka [IOK
MOILHOCTb, BBIAEIAEMAas HA PE3UCTOPE https://m.eds00.1ru/99750a6f
Bbu6mmoreka [JOK
12 P
6 CHICHHe sa/at https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIIEHUE NCTOYHUKA bubnuoreka [JOK
TOKa https://m.edsoo.ru/72d453af
128 3axon OMa 11 OJIHOM (3aMKHYTOI) bubnuorexa [JOK

BHCKTqueCKOﬁ 11(S780%8

https://m.edsoo.ru/22140fb
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bu6mmoreka [IOK

129 P
CHICHHE a1 https://m.eds00.1u/3580b679
Bbu6mmoreka [JOK
130 MouHOCTh UCTO a TOKa
HHOCTD HETOTHIKA TOK https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
OPOTROC SaMbIRaHHe https://m.edso00.1u/546f5632
132 Konaencarop B 1enu NoCTOSHHOTO TOKa bubmorexa HOK
A p B I https://m.edsoo.ru/35368f3¢
bu6mmoreka [{OK
133 P
CHICHHE a1 https://m.edso0.1ru/4410cefl
134 Pemenue 3amad nmo reme "IlocTostHHBIN bubmuoreka [[OK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agad nmo treme "IlocTostHHBIN bubmuorexa [JOK
ANIEKTPUYECKUH TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau nmo reme "IlocTostHHBIN bubmuoreka [JOK
ANEKTPUYECKUI TOK" https://m.edsoo.ru/eb5d4687
137 O06o01IeHre U cUCTeMaTH3aIis 3HAaHUH 110 TeMe bubmuoreka [JOK
"IIoCTOSIHHBIN ANEKTPUYECKUH TOK" https://m.edsoo.ru/bfd7a050
138 Konrponsnas padora no reme "[locTostHHBIH bubnuoreka [IOK
AIIEKTPUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DneKkTpuyecKasi IpOBOAMMOCTb Pa3IMYHbIX
139 BEIIECTB. DJICKTPUUYECKUIN TOK B MeTajIax bubmorexa HOK
H ' P ' https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTD
DJIEKTPUUYECKUI TOK B pacTBOpax M pacijiaBax
140 AJIEKTPOIUTOB. 3akoHBI Dapajes as bubmorexa HOK
p ' panci i https://m.edsoo.ru/4b423491
AJIEKTPOJIN3a
141 DnexkTpuueckui Tok B razax. [lnaszma bubnumorexa [IOK
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https://m.eds00.1u/92d92{76

142 DNeKTpUYEeCKUil TOK B Bakyyme. BakyyMHbIie bubnnorexa [JOK
npubOopbI https://m.edsoo.ru/2E+160
143 DIIEKTPUYECKUHA TOK B IMOIYIIPOBOJHUKAX bubmnorexa [IOK
p yip https://m.edsoo.ru/ab61c660
bu6mmoreka [{OK
144 [TomynpoBOAHUKOBBIE TPUOOPHI
YIPOBOA pHOOp https://m.eds00.ru/83622200
dusnueckuil npakTukyM 1o teme "M3mepenue
CWJIBI TOKA U HAIPSDKEHUS B LENH IOCTOSTHHOTO
TOKA IPY MOMOIIY aHAJOTOBBIX U LU(POBBIX
b " " b bubmuoreka [JOK
145 U3MEPUTENBHBIX PUOOPOB" WK "3HAKOMCTBO C
. N https://m.edsoo.ru/5643ea56
uugpoBoi abopatopueil no ¢pusuke. [Ipumepst
U3MepeHUs PU3NYECKUX BETUUUH MTPH TOMOIIU
KOMIBIOTEPHBIX TATYUKOB"
duznyeckuil NpakTUKyM 1o Teme "M3yuenne
146 HEPAaBHOMEPHOTO IBUKEHUS C LEJILIO bubmmorexa LHOK
P P o " https://m.eds00.ru/f6292f5f
ONpeIeTICHUs MTHOBEHHOM CKOPOCTH
Pu3nYeCcKuil mpakTUKyM 1o TeMe "M3mepenne
YCKOPEHUS IPU NPAMOJIUHEHHOM
147 PaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKIIOHHOM bubnuorexa [IOK
wiockocty" miu "HMccenoBanue 3aBUCUMOCTH https://m.edsoo0.ru/6960b6ef
IIyTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM
nBIKeHun"
®dusnueckuil npakTukyM 1o teme "M3mepenue
148 YCKOpEeHHs CBOOOIHOTO MaieHus" Win bubnuorexa [IOK
"N3yuyeHue qBUKEHUS Teaa, OpPOLIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJIBHO"
149 ®dusnueckuil npaktukyM no teme "M3yuenue bubnnorexa [JOK
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JIBIDKCHUSI T€JIa TI0 OKPYKHOCTH C IMIOCTOSTHHOM
1o MoAyJito ckopocThio" win "HccnenoBanue
3aBHCHMOCTH MEPUOJIa OOpaIeHUS
KOHUYECKOr0 MasiTHUKA OT €ro napameTpoB"

https://m.edsoo.ru/bcf53514

150

duznueckuil npakTUKyM o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI IIPU ABM)KEHUN
OpycKa 1Mo HaKJIOHHOM MI0CKOCTH" UITN
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHM JIBUKEHUS OpycKa 110 HAKJIOHHOM
IUIOCKOCTH Ha 3a/IaHHOE PacCTOSIHUE OT €ro
Maccsl”

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db&4

151

@uU3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HMKAIOIINX B IIPYKUHE U PE3UHOBOM
oOpaste, ot ux aepopmanuu" win "M3yuenue
JIBUJKEHUSI CUCTEMBI TEJ, CBI3aHHBIX HUTBIO,
MEPEKUHYTOM uepe3 NErkuit 61ok"

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

dusnueckuil npakTukyM 1o teme "M3mepenue
K03 pHLIMEeHTa TPEHUS 110 BETUUYHUHE YTIIOBOTO
ko Puuuenta 3apucumoctd Frp(N)" nnum
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C IEPEMEHHBIM
kod¢ppunmenToM Tpenus" win "M3yuenue
JIBKEHUS Ipy3a Ha Bajly ¢ TpeHueM"

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

PuU3nYECKU MPAKTUKYM 10 TEME
"HccnenoBanue ycaoBUd paBHOBECHS TBEPIOTO
TeJa, UMEIOLIEro OCh BpalleHus" 1in
"KoHcTpyupoBaHue KPOHIITEHHOB U PACUET CUJT

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f417
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yrpyroctu" unu "M3ydeHne yCToOM4nuBOCTH
TBEPAOrO Tela, UMEIOIIETO MI0IAaAb OOPHI"

Du3n4ecKuil mpakTUKyM 1o Teme "M3mepenne
UMITyJIbCA TeJla TI0 TOPMO3HOMY MyTH" WU
"N3mepeHue CUITbI TATH, CKOPOCTH MOJIEIH
AJIEKTPOMOOMIISE M MOIIHOCTH CHJIBI TSTH'" MU
"CpaBHEHHE U3MEHEHUS UMITyJIbCa TeJa C

bubmuoreka [JOK

154
uMmIyiascoM cuiibl" unu "MccnenoBanue https://m.edsoo0.ru/856fb28e
COXpaHEHHUS UMITYJIbCa TIPH YIIPYTOM
B3aumoeiicTBun" win "M3mepenne
KMHETUYECKOM SHEPTuu Tella 10 TOPMO3HOMY
nytu"
Ou3nvecKkuil npakTUKyM 1o teme "M3yuenue
M30TEPMUYECKOTO mpoiiecca (PeKOMEH0BaHO
155 UCIIONIb30BaHue U poBoii taboparopun)" umm bubmuorexa [JOK
"N3y4eHne n30XO0pHOro mpouecca” uin https://m.edsoo.ru/e0fe7e07
"N3yuenune n3o6apHoro npouecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUSA"
®dusnueckuil npakTukyM 1o teme "M3mepenune
yaenbHOU TeroémMkocT unu "VccnenoBanue
mpoliecca OCThIBaHUS BellecTBa" WiIu
" " bubnuorexa LIOK
156 UccnenoBanue agunabatHoro nporecca' uiu
| https://m.edsoo.ru/2f2faa61
N3yuenne B3auMOCBS3H YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMnepaTypbl KUIIEHUS )KUIAKOCTEH"
Ou3nYeCKil TpakTUKyM 1o TeMe "M3yuenue
. on bu6mmoreka [IOK
157 3aKOHOMEPHOCTEW UCTIapeHUsl )KUAKOCTENH" niun

"I/ISMepeHI/Ie yneanoﬁ TCIJIOTHI IIJIaBJICHUA

https://m.edsoo.ru/6b1a23b5
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npna" unm "M3ydeHne CBOMCTB HACBHIIIIEHHBIX
napoB" unu "M3mepenune abCoMOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKA MacChl apoB B
nomernienun". M3smepenune korpuimenta
MMOBEPXHOCTHOT'O HATSKEHUS

158

Pu3nYeCcKuil MPaKTUKYM 110 TEME
"HabmroneHue npeBpalieHus SJHepruu
3apsKEHHOI0 KOH/IEHCATOpa B YHEPIHIO
n3nydeHus ceeroauona” unu "Nsyyenue
MPOTEKAHUS TOKA B LEIMH, COAEPKAIIEH
KoHieHcaTop" uiu "Pacnpenenenne pa3HoOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPU
II0CJIEI0BATEILHOM COCINHEHUU
KOHJIEHCAaTOpoB"

Bbubnmoreka [JOK
https://m.edsoo.ru/ec424377

159

DU3NUECKUI MTPAKTUKYM O TEME
"UccnenoBanue cMEIaHHOTO COEIMHEHUS
pesuctopoB" miu "M3MepeHue yaeapHOro
COIPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA OT
HaIPSKEHUS JTsI JIAMITBI HaKaJTuBaHUs"

bu6mmoreka [JOK
https://m.eds00.ru/2b179d98

160

@U3HYECKUI IPAKTUKYM 110 TEME
"Habmronenue snexrponuza" win "Usmepenue
3apsia OJHOBAJIGHTHOTO MOHA" WITH
"HccnenoBanue 3aBUCUMOCTH CONTPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIIepaTyphl" HIn
"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
auona"

bu6mmoreka [IOK
https://m.eds00.ru/64b6e901

161

PesepBHbIit ypok. O600IIeHNHE 1

bubmuoreka [JOK
https://m.edsoo.ru/ed017d93
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cUCTEMATU3aIA 3HAHUH 10 TEME
"Kuuematnka"

PesepBHbIil ypok. O6001IeHIE 1

bu6mmoreka [{OK

162 N
cucTeMaTH3alus 3HaHui mo teme " J[uaamuka" https://m.edso0o0.ru/3149956b
PesepsHEblil ypok. O000IIEHNE U
P P . " bu6mmoreka [{OK
163 cucTeMaTtusanys 3Hagui mo treMe "CraTtuka
" https://m.edsoo.ru/0f9752ac
TBEPJIOTO TeiIa
PesepsuElil ypok. O000IIIEHHE U
164 CI/ICTEM&TI/ISZEI/I}I 3HAaHUHU 110 TeMe "3aKOHEBI bubmmorexa [IOK
" https://m.edsoo.ru/6¢0df9cc
COXpPAHEHHUs B MEXAHUKE
PesepsHEblil ypok. O000IIIEHHE U
165 CI/ICTZM&TI/ISZIEI/IH 3HaHu# 110 TeMe "OCHOBEI bubmorexa LIOK
. " https://m.edsoo.ru/de148976
MOJIEKYJIIPHOKMHETHUECKOU TEOPUH
PesepBubIil ypok. O000IMIEHNE 1
P vP . bu6mmoreka [JOK
166 CUCTeMaTHU3alysl 3HaHUHU 110 TEME
" " https://m.edsoo.ru/0bcc77cl
Tepmogunamuka. TemioBbie MallIMHbI
PesepBHbIil ypok. O000MIEHNE 1
P P N " bu6mmoreka [JOK
167 cucTeMaTH3alus 3HaHuil 1o Teme "ArperatHele
" https://m.edsoo.ru/59ca5c91
COCTOSIHUS BerecTBa. Da30oBbie MEPexX0/Ibl
PesepBHbIil ypok. O000ImIEHNE 1
168 CI/ICTI:?MaTI/ISZII:I/ISI 3HAHUH 110 TEME Bubmaorexa LJOK
" " https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBHbIi ypok. O0001IEHNE U
P P . " . bu6mmoreka [JOK
169 cucTeMaTru3anus 3HaHuii mo reMe "IlocToIHHEBIH
. " https://m.edsoo.ru/3cae6dal
ANEKTPUIECKUIN TOK
170 PesepBubIil ypok. O60011eHIE 1 bubmmorexa [JOK

cucreMaTtu3anys 3HaHui mo treMe "Toku B

https://m.edsoo.ru/cc7681d4
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pa3IMYHbBIX cpenax"

OBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

170

16




11 KITACC

Koan4yecTBo 4acoB

DJIeKTPOHHbIE
Ne arTa udpoBbie
Tema ypoka Konrtposbnbie | IIpakTnuyeckue A unpp
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
BzaumoaeiicTBre NOCTOSHHBIX MArHUTOB U
bu6mmoreka [{OK
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe. 1
https://m.edsoo.ru/487a8593
l'unoreza Ammnepa
Bexrop MmarautHoi uHayKnun. [Tpuaimmn
2 cyne EOSI/I 15478 Mal"HI/ITfI}I/;I; noneﬁp H;HI/H/I 1 bubmorexa HOK
yuep VH ’ https://m.edsoo.ru/4clabceb
MarHUTHOM MHIYKIIUH
3 MarauTHoO€ 10Jie MPOBOJIHUKA ¢ TOKOM. OTIBIT 1 bubnuoreka [IOK
Opcrena https://m.edsoo.ru/d35d5262
bu6mmoreka [JOK
4 A ¢ 1
Cuia AMIepa, ¢€ HANPABICHHE 1t MOZY T https://m.edsoo.ru/26d9c5ba
bubmnoreka [IOK
5 Pemenue 3ana 1
HHICHHE 3a1ad https://m.edsoo.ru/a37a0c21
6 [Ipumenenune 3akoHa Amnepa. 1 bubnuorexa [JOK
DeKTpou3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cwua JlopeHnna, e€ HampaBJIeHUE U MOOYIb.
7 I[BI/DKeHIfe 3a }I)KCHHOIg YaCTHUIIBI B ’ 1 bubmmorera [IOK
p H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
bubmuoreka [JOK
8 Pemenue 3ana 1
HICHHE sazat https://m.edsoo.ru/504e98c7
bubmmoreka [IOK
9 PaGora ¢ Jlopenna 1
T CHIIBL JI0peHTl https://m.edsoo.ru/d518bedb
10 Perrenue 3agau 1 bu6mmoreka [JOK
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https://m.eds00.ru/93617bd9

1 MarnuTtHoe 1oJjie B BEIIECTBE. bubmuoreka [JOK

deppoMarHeTUKH, rapa- U JuaMarHeTUKU https://m.edsoo0.ru/30ff9608
12 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. bubnnorexa [JOK

[Ipumenenue peppoMarHeTHKOB https://m.edsoo0.ru/0b58190a
" " bubmuoreka [JOK

13 Pemenue 3agau no reme "MarautHoe mose hits://m.edsoo ru/Sh55¢307
" " bubnuorexa [JOK

14 Pemenne 3agau mo reMe "MargauTHoe 110J1€ httns://m.edsoo ru/d ] cdacga
15 SIBneHue HIEKTPOMAarHUTHON UHAYKLUH. bubnuorexa [IOK

IToTok BEeKTOpa MAarHUTHOM MHIYKIIUU https://m.edsoo.ru/b3efalcl

bu6mmoreka [JOK

16 DAL urnyiwn https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIUH bubnmorexa [JOK

®dapanes https://m.edsoo.ru/a6dec188
bu6mmoreka [IOK

18 Buxpesoe anexrpuueckoe nose. Toku Dyko https://m.edsoo ru/l Sabe 140
bubmuoreka [JOK

19 DAL HHAYKUHH B ABIKYIHXCA NPOBOAHMKAX https://m.eds00.ru/0235¢c02
bu6mmoreka [IOK

20 Peuerre 3a1a4 https://m.edsoo.ru/4dfda618
bubmuoreka [JOK

21 Hpasuo Jlerua https://m.edsoo.ru/bbc22726
” WNunykTuBHOCTB. KaTylika HHAYKTUBHOCTH B bubnuorexa [IOK

IEIIN ITIOCTOSIHHOT'O TOKa https://m.edsoo.ru/621eae9d
” SBnenue camounaykiuu. J/C bubnmoreka [JOK

CaMOMHAYKIHNHU

https://m.edsoo.ru/7ee60ca8
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24 OHeprust MarHUTHOTO MOJISl KATYLIKHA C TOKOM. bubnuorexa [JOK
DJIEKTPOMArHUTHOE ToJIe https://m.edsoo.ru/b3c0ad11
bu6mmoreka [IOK
25 Pemenue 3agau
A https://m.edso00.1u/88f69d2b
26 O06001IeHre U CUCTEMATH3aIUs 3HAHUH 110 bubmuoreka [JOK
TeMe "DneKkTpoaruHaMuKa" https://m.edso0.ru/76484025
7 KonrponbHas pabora o Teme bubnuoreka [IOK
"DnexkTpoauHaMuKka" https://m.edsoo.ru/8ae09b98
)3 KonebarenpHas cuctema. CBOOOIHBIC bubmuoreka [JOK
kosiebanus. [apMoHuveckue Konebanus https://m.edsoo.ru/7¢1db385
79 KunemaTuyeckoe u TMHAMHUYECKOE OMMCAHUE bubmuoreka [JOK
KoJ1e0aTeIbHbIX JBIKEHUI https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onucanue. BeiBoj
30 JMHAMUYECKOTO OMUCAHUS TAPMOHUYECKHUX bubnuorexa [JOK
KoJIeOaHUU U3 UX YIHEPTETUYECKOTO U https://m.edsoo.ru/e3¢99692
KMHEMaTH4YECKOTO OMUCaHUs
bub6mmoreka [JOK
31 Ammutyaa v gaza koaebaHuit
yRau d https://m.edsoo.ru/7a0c439a
[Tepuon u yactora xonebanuit. [lepuon
MaJIbIX CBOOOIHBIX KOJICOaHUI
bu6mmoreka [{OK
32 MaTeMaTH4ecKoro MasTHuka. [lepuon
. https://m.eds00.1ru/e0399319
CBOOOAHBIX KOJIEOAHUN TIPYKUHHOTO
MasiTHUKa
1 3aryxaromue Konebanus. BeiHyXIeHHbIC bubnuoreka [IOK
KojieOanus. Pe3onaHc https://m.edso0.ru/72¢93d09
b K
34 ABTOKOJIC0AHUS nommorexa 110

https://m.edsoo.ru/6add2644
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bu6mmoreka [JOK

35 Pemrenue 3anau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123¢5
16 Ypok-koHpepenuus "MexaHuYeCcKre bubnuorexa [JOK
KoJIe0aHUs B MYy3bIKAJIbHBIX HHCTPyMEHTax" https://m.edsoo.ru/8ef587be
37 O060011IeHNE U cUCTEMATHU3AIMs 3HAHUH 110 bu6mmoreka [{OK
Teme "MexaHnuueckue KoneGaHus" https://m.edsoo.ru/eb84182f
18 DNEeKTPOMarHUTHbIE KOJIeOaHMUs. bubnuorexa [JOK
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmynna Tomcona. CBsi3b aMILTUTY b
39 3apsi/ia KOHJIEHCATOpa C aMIUIUTYAOU CUJIBI bubnrorexa LIOK
AR A P A https://m.edsoo.ru/093f9afl
TOKa B K0JIeOaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUHU B UJI€ATbHOM bubnuorexa [JOK
K0JIeOATeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaroliye 3IeKTPOMarHuTHbIE KoJieOaHusl.
41 BriHyX1€HHBIE 37I€KTPOMArHUTHbIE bubmrorexa LIOK
YA P https://m.edso00.ru/5e668619
Kosie0aHus
4 IIepeMeHHBIH TOK. Pe3ucTop u KOHAEHCATOP B bubnuoreka [IOK
LIETIA TIEPEMEHHOTO TOKa https://m.edso0o.ru/84836152
13 Karymika MHIyKTUBHOCTH B LIENN bubnuoreka [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa AJIs1 JIEKTPUYECKON LIenu bubnuoreka [IOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh NEPEMEHHOT0 TOKA.
45 AMIIIUTYJHOE U IEHCTBYIOLIEE 3HAUECHUE bubmmorexa LIOK
e A yrou https://m.edsoo.ru/lcac6edc
CHUJIBI TOKA W HAIPSIKEHUS
46 Pe3onaHC B 2JIEKTpUUECKON LIENIH bubnuoreka [IOK
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https://m.eds00.ru/087506df

bu6mmoreka [JOK

47 P
CILICHHE 3312t https://m.edsoo.ru/al6836a4
Uneansusiil Tpanchopmarop. IIponsBoacTso,
48 n: efava u H(I))T egj)IeI:me 3§eKTqueCKiff bubmorexa LIOK
pea p p https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJIOTHYECKUE PUCKHU IIPH IPOU3BOJICTBE
49 3JIEKTPOIHE FI/II/IpK JIbT . a I/II::HOJII)?,I([)BaHI/ISI Bubmmorexa LIOK
p priti. BYJILTYD . https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B MIOBCEAHCBHON KU3HU
bu6mmoreka [IOK
50 P
CILICHHE 33124 https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
1 P
> CHICHUE 3374 https://m.edsoo.ru/7cab59f8
57 O06o001IeHre U CUCTEMAaTH3aIUs 3HAHUH 110 bubmuoreka [JOK
TeMe "DIeKTpOMarHuTHhIC KojaebaHus" https://m.edsoo.ru/401024a9
53 MexaHn4eckue BOJHBI. XapaKTePUCTUKHU bubnmoreka [JOK
MEXaHUYECKHX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKHUX BOJIH bubamorexa [HOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
. X
>3 3ByK. XapaKTepucTHKH 3ByKa https://m.edsoo.ru/138b609
56 Wudpassyk u yasrpassyk. LllymoBoe bubnuorexa [IOK
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl https://m.edsoo.ru/7380038f
Bbu6mmoreka [JOK
57 P
CHicHie sanat https://m.edsoo.rw/cfd9 1 8bf
53 DJNIeKTpOMarHuTHbIE BOJHEBL. M3nyueHue bubnuorexa [JOK

QJICKTPOMAarduTHLIX BOJIH

https://m.edsoo.ru/714e5dbl
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DHeprus JIEKTPOMarHuTHBIX BOJIH. CBOMCTBA

bu6mmoreka [IOK

59
3JIEKTPOMATHUTHBIX BOJH https://m.edsoo.ru/d01b818¢
[[Ixana 31€KTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3eKTPOMarHUTHBIX BOJIH B bubmmorexa [TOK
P P https://m.edsoo.ru/49bel{9e
TEXHHUKE U OBITY
[IpuHUKIIBI paIUOCBA3U U TEIEBUACHMUS.
61 Pf MOJIOKa I:/ISI DIIEKTPOMarHuTHOE brbmmorexa [TOK
A 1. p . https://m.eds00.ru/9f96f18
3arpsi3HEHUE OKPYKAIOILEH Cpeabl
6 KontponbHas padota no teme "Konebanus u bubnuoreka [IOK
BOJIHBI" https://m.edso0.ru/4f7985a0
63 Caet. 3aKOH MPSAMOJIMHENHOTO bubnuoreka [IOK
pacIpoCcTpaHeHus CBeTa https://m.edso0.ru/f9566406
64 Pemenue 3aga4 Ha IPUMEHEHHUE 3aKOHA bubnuoreka [IOK
IIPSIMOJIMHEVHOT'O paclpOCTPAHEHUs CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue cBera. [nockoe 3epkaino. bubnuoreka [IOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIA U
OTHOCUTEJIbHBII MOKa3aTelb MPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpaKEHUE bubmmorexa [TOK
yv p p ' https://m.edsoo.ru/bc2e55¢d
[IpenenbHbBINA yroa NOTHOTO BHYTPEHHETO
OTpaKEeHUS
67 Pemienue 3a1au Ha IpUMEHEHUE 3aKOHOB bubnunoreka [JOK
OTPaXECHUS U IIPEJTOMIICHUS CBETA https://m.edsoo.1ru/49d830a9
68 Xon nydent B mpusme. Jlucnepcus cBera. bubnunoreka [JOK
CnoxxHbIN cocTaB Oenoro cera. L{BeT https://m.edsoo.ru/d8elc3be
69 JInn3el. @OKYCHOE PACCTOSIHUE U ONTUYECKAs bubnuorexa [IOK

CcHuJia JIMH3bI

https://m.edso00.ru/60441359
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70 [Toctpoenue nzobpaxeHuii B TMH3aX U UX bubnuorexa [JOK
cucTtemMax. YBEJIWUYEHUE JIUH3bI https://m.edsoo.ru/bb53b1d5
71 Pewenne 3amau Ha mocTpoeHue bubnuorexa [JOK
N300PKECHHM, TTOTYy4aeMbIX C TIOMOIIBIO JIMH3 https://m.edsoo.ru/5a868109
72 I'ma3 kak onTuyeckas cucreMa bubamorera LHOK
https://m.edsoo.ru/ecd480a2
7 Pemenue 3anau. [Ipenensr npuMeHUMOCTH bubnunorexa [JOK
reOMETPUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS Bubmmorexa LIOK
p a p https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75
Jlucniepens caera https://m.edsoo.ru/lel6ecbe
bu6mmoreka [JOK
76 n
Hrepdepenus caeta https://m.edsoo.ru/5fc0c638
77 KorepeHTHble HCTOYHUKH. Y CIOBUS bubnnorexa [JOK
HaOJIIOCHUST MAKCUMYMOB 1 MUHMYMOB https://m.edsoo.ru/c6416d48
bu6mmoreka [JOK
78 P
CHICHHE Safat https://m.edsoo.ru/3061de2b
bu6nmoreka [JOK
79 IT
PHMEHEHHE HHTEP(EpeHIIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jlugparci caeta https://m.edsoo.ru/12ed04b5
81 JudpakuuonHas pemeérka. Y cioBue bubnuoreka [IOK
HaOJII0/ICHUS TTIABHBIX MAaKCHUMYyMOB https://m.edsoo.ru/f998d964
bu6nmoreka [JOK
82 Pemenue 3ana
HICHHE 3a1ad https://m.edsoo.ru/d58c411a
83 [TonepeunocTh cBETOBBIX BOJH. [lonsipusanus bubnuorexa [JOK



https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
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https://m.edsoo.ru/5fc0c638
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https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a

cBeTa https://m.edsoo.ru/e9890fe9
bu6 OK
84 Permrenue 3agau nomorexa I
https://m.eds00.1ru/c56¢8158
85 CBeTOBLIE SIBIICHUS B IIPUPOJIE bubmnorexa [IOK
pHpoa https://m.edsoo.ru/0b36363d
26 O06o0meHre U cHCTEMaTH3alMs 3HAHUH 110 bubmuoreka [JOK
teMme "OnTuka" https://m.edsoo.ru/8a14748b
bu6mmoreka [IOK
87 Kourponsaas padora mo teme «OnTHKaY
p p https://m.edsoo.ru/82315dd4
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOMN
88 MEXAHUKU. 3aKOHBI DJIEKTPOIUHAMUKA U bubmmorexa [IOK
’ poa https://m.edsoo.ru/c9bd77cb
NPUHIUI OTHOCUTEITBLHOCTH
[TocTynartel cienuanbHOU TEOPUU bubnuoreka [IOK
89
OTHOCHUTEJILHOCTH https://m.edsoo.ru/c56105¢cb
[IpocTpaHCcTBEHHO-BPEMEHHOW MUHTEPBAJ.
IIpeo6pazoBanus Jlopenma. Yciosue
90 I pI/I‘II/III;HOCTI/I OTHO(I:)I/ITGJIBHOCTB bubnnorexa [IOK
p ’ https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHne BPEMEHU U
COKpAIICHHE ITTUHBI
o1 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnmoreka [JOK
YaCTUIIBI https://m.edsoo.ru/853a64fc
9 CBs13b MaccChl ¢ SHEPTUEH U UMITYJIECOM bubnmorexa [JOK
PEIATUBUCTCKOM YaCTHUIIBI. DHEPTHUS TIOKOS https://m.edsoo.ru/b6258ffa
bu6mmoreka [IOK
93 PaBHOBECHOE TEIMIOBOE UBITYyUYEHUE
https://m.edsoo.ru/f54035a5
bu6 K
94 3akoH cMmelrenns Buna nosmorexa O

https://m.edsoo.ru/1c5ff752
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bu6mmoreka [IOK

95 T'unoreza M. IInanka o kxBaHTax. @OTOHBI httns://m.edsoo.rw/as a2 18
Bbu6mmoreka [JOK
96 9
HCPTHA 1 MMIIYIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiThl A. I'. CTonerona. bubnuoreka [JOK
3akoHsbI poTorddexTa https://m.eds00.ru/8c68e5b9
08 VYpaBHenue DitHiuTeitHa 115 poTodddexra. bubnuorexa [JOK
"Kpacnas rpanuna" ¢porospdexra https://m.edsoo.ru/01ef4556
bu6mmoreka [IOK
99 . I1. H. JIe6
Jlaprerine caeta. OmbiTh! coeacea https://m.edso00.ru/64b41966
bu6mmoreka [JOK
100 B 7
OJIHOBBIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bomnmsr ne bpoitng. {nmaa BoaHs! Ae bpoiinsa
101 nu a3MeHBI O%Hacmioxanma I/H/I21 ’ bubnmorera [TOK
p p . I https://m.edsoo.ru/5df8bafl
JIBHDKYIIIEHMCS] YaCTHUILIBI
102 KoprnyckyaapHo-BOJIHOBOH AyalIlu3M bubmorexa HOK
pHyCcKy AP o https://m.edsoo.ru/8ccab62a
Bbu6mmoreka [JOK
103
Jlnpaxius SICKTPOHOB Ha KpHCTaILIAX https://m.edsoo.ru/30dbal8¢
Cnenuduka n3MepeHU B MUKPOMHDE.
o P N P up bu6mmoreka [IOK
104 CoOTHOILIICHHS HEOTTPEAEIEHHOCTEN
N https://m.edsoo.ru/65783dec
I'eitizenbepra
bu6mmoreka [JOK
10 P
> CHICHHE rPauIecKuX 33121 https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
106 P
CILICHAC PaCHCTHRIX 3a/at https://m.edsoo.ru/ee9b3182
107 Kontponbnas padota mo temam: "OCHOBBI bubmuoreka [JOK
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n

CTO", "KopnyckynsipHO-BOJTHOBOU AyaJIu3M

https://m.edsoo.ru/c3de891a

108 OMBITHI 110 UCCIIETIOBAHUIO CTPOSHHUS aTOMa. bubnuorexa [JOK
[TnanerapHas mojaens aroma Pesepdopaa https://m.edso0.ru/312b750a
bu6mmoreka [{OK
109 [Toctynartser bopa
Y P https://m.edsoo.ru/404dfa%a
110 Buasl ciektpoB. CriekTp ypoBHEN 3HEpruun bubnnorexa [JOK
aromMa BOJIopoJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYEHUE bubnuoreka [IOK
CBETa https://m.edsoo.ru/f945d85¢
bu6mmoreka [JOK
112 Jlaze
P https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sinpa I'eiizen6epra-
113 I/I}B]aHeHKO 3apan u Ma(ID)COBoe '—II/ICJ‘IE anpa bubmmorexa LIOK
- JapAa Apa- https://m.edsoo.ru/34ada5de
H3otonsl. PagnoakTMBHOCTE
3aKoH paauoakTUBHOTO pactaja. CBolicTBa
114 MOHU3UPYIOUIETO U3NTyYeHus. BiausHue bubnuorexa [JOK
PAANOAKTUBHOCTH HA KUBBIE OPTAaHU3MBI. https://m.edsoo.ru/aab98bef
Hoszumerpus
DHeprus CBA3U HYKJIOHOB B sjpe. SnepHsie
cuinbl. [ledekt Macce saapa. SnepHbie
115 peakiuu. SnepHbie peakTopsl. [IpoGnemMsl bubnuoreka [IOK
YIPaBIAEMOI0 TEPMOAIEPHOTIO CUHTESA. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKHUE aCIIEKThI Pa3BUTHUS SIIEPHOM
SHEPTEeTUKHU
Mertoapbl perucTpalyy U UCCIeI0BAHMS
P p bu6mmoreka [JOK
116 3JIeMEHTapHbIX YacTull. OyHaaMeHTalIbHbIC

B3aUMOJICUCTBUSA. bapruOHbI, ME30HBI U

https://m.edsoo.ru/lac08a5b
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nentoHsbl. [IpeacraBnenne o CtaHmapTHOU
Mozenu. KBapk-TiitooHHass MOJIENb aIPOHOB

117

®usuka 3a npeaenamMu CTaHIAPTHOW MOJIEIH.
Témuas Matepust U1 TEMHasI SHEPTHSL.
EnuncTBO hmznueckoil KapTUHBI MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3BUTHUA aCTPOHOMMUHU. 3HaueHHUE
ACTPOHOMUH

bu6mmoreka [IOK
https://m.edsoo.ru/ad73e145

HpI/IMeHI/IMOCTB 3aKOHOB (bHSI/IKI/I JUIA
00BACHEHHS MpUpOAbl KOCMHUYCCKHX

bu6mmoreka [IOK

119
00BEKTOB. MeTO/IbI ACTPOHOMUYECKUX https://m.edsoo.ru/39¢44028
HCCISIOBAHUHN
CoBpeMeHHbIE ONTHYECKUE TEIECKOIIbIL,
120 a/In0TEJIECKOIbI, BHEaTMOC(hepHas bubmmorexa [TOK
pat ’ p https://m.edsoo.ru/4877aale
aCTPOHOMUS
121 Bun 3Bé3anoro Heba. Co3Be3ausi, spKue bubnnorexa [JOK
3BE3/IBI, TJIAHETHI, UX BUAUMOE JBIKCHIE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connne. ConHeuynast
122 aKTUBHOCTE. McTouHuK >Heprun CojHIa U Bubmorexa IOK
.. ’ P https://m.edsoo0.ru/22748eb4
3BE3]1
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Juarpamma "crieKTpajibHBIN KJ1acc bubmorexa HOK
P " P https://m.edso0.ru/42169944
CBETUMOCTD
124 3Be3 bl IVIaBHOU IOCIEA0BATEIILHOCTH bubmaorexa [IOK
https://m.edsoo.ru/b3cb766¢
BuyTpennee crpoenue 38€31. CoBpeMeHHbIE
bu6mmoreka [IOK
125 MPEJCTABICHUS O TPOUCXOKICHUHN U

sBosrorny CoJIHIA U 3BE34. DTalbl )KU3HU

https://m.edsoo0.ru/d09da494
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3BE3]T

Mueunsiii [Iyte — Hama ["amaktuka. Turbl

bubmnoreka [IOK

126 -
rajakTuk. YEpHbIE IBIPHI B iApaxX rajJlakKTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmmpenue Beenennoit. 3akon Eu6 10K
nonrorexa
127 Xab6mna. Teopus bonbiioro B3peiBa.
p P https://m.edsoo.ru/3dbdf0d2
PenukToBO€ n3nyueHue
128 MacmrabHas ctpykrypa Beenennoil. bubnuorexa [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
bu6mmoreka [IOK
129 Hepeménnubie mpoOieMbl aCTpOHOMUHN
P P P https://m.edsoo.ru/d37d9ffe
DuU3MUECKUH IIPAKTUKYM 110 TEME
"HccneagoBaHue MarHUTHOTO I10JIS
130 MMOCTOSTHHBIX MaruuToB" unu "HccnemoBanue bubmuoreka [JOK
CBOMCTB (peppoMarHeTuKoB" Uiu https://m.edsoo.ru/67361aef
"UccnenoBanne aeiiCTBUS TOCTOSHHOTO
MarHuTa Ha pamKy ¢ TOKOM"
®u3HYECKU NIPAKTUKYM I10 TEME
"U3mepenne cuiabsl Amniepa" wim "M3yuenue
" bubmuorexa [JOK
131 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKa
" . https://m.edsoo.ru/fcae91e9
uin "OnpeneneHre MarHUTHOW MHIYKUWU Ha
OCHOBE U3MepeHMsI cuibl Ammepa”
DuU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue sSIBIEHUS 31E€KTPOMArHUTHOM
132 " " P https://m.edsoo.ru/c36658da
uHayknuu" win "OnpeneneHrue HHIYKIUN
BHUXPEBOI0 MarHUTHOTO MOJIS"
133 Du3NUECKU IIPAKTUKYM 110 TEME bubnuorexa [IOK

"UccnenoBanue sSBIEHUS CaMOUHyKIUN"

https://m.edso0o.ru/b8tb6391
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i "COopka MOJEIH AJIEKTPOMArHUTHOTO

reseparopa"
®u3HUeCKU IPAKTUKYM I10 TEME
" . bubnuorexa [JOK
134 N3mepenne neproga CBOOOTHBIX KOJICOaHMI
| https://m.edsoo.ru/5d159d35
HUTSHOI'O U MPY>KUHHOT'O MAasITHUKOB
®u3HUECKU IPAKTUKYM I10 TEME
" bubnuorexa [JOK
135 [Ipeobpa3oBaHue YHEPTUH B MIPY>KUHHOM
" https://m.edsoo.ru/a28026bd
MasTHUKE
DuU3nYECKU IPAKTUKYM I10 TEME
"HccnenoBaHue IEPEMEHHOIO TOKA YEPE3

136 MOCJIEA0BATEIILHO COCIMHEHHBIE bubmuoreka [JOK
KOHJICHCATOP, KaTYILIKY U pe3UCTOp" WiIn https://m.edso0.ru/89dc2d90
"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LENH ePEMEHHOI0 ToKa"

137 ®uznyeckuil npakTukyM no teme "M3ydyenue bub6nuorexa LIOK
napameTpoB 3BYKOBOW BOJTHBI'" https://m.edsoo.ru/b100661a
DU3HUECKUHN IPAKTUKYM I10 TEME

138 "N3MepeHue nokasaresns IpeaoMIeHUs bubnuorexa [IOK
crexna" win "llomydeHne n3o00pakeHus B https://m.edsoo0.ru/42569¢al
CHCTEME U3 IIOCKOTO 3€pKajia U JTUH3BI"
®u3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO

139 ACCTOSTHUS OT BEIeCTBa (Ha MpUMepe bubmmorexa LOK
P " " PHMED https://m.edsoo0.ru/b879tb3f
xuakux auH3)" wnn "M3mepenne GokycHOro
paccTosiHUSL pacCEeUBAIOIIMX JTUH3"

DuU3NYECKU IPAKTUKYM I10 TEME
" bubmuorexa [JOK
140 Habmtonenue nudpakuuu, nHTEpHEepeHnu

U noJisipu3anuu ceera”

https://m.edsoo.ru/8b7ac737
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141

DU3NYECKUH TPAKTUKYM 10 TEME
"OnpeneneHne UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

bu6mmoreka [IOK
https://m.edso00.ru/63756¢47

142

DuU3HUECKUN IPAKTUKYM I10 TEME
"N3mepenue noctosHHoM [1nanka Ha ocHOBE
uccienoanus Gporodrdpdexra” wm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMOJ OT HalpsyKeHUs "

bu6mmoreka [JOK
https://m.edsoo.ru/eb91682

143

PuU3HYECKUHN IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOI0 BOAOPOJa U U3MEpPEHUE
nocTossHHOM Punbepra”

Bbu6moreka [JOK
https://m.edsoo.ru/ec651eb8

144

PuU3HUECKUN IPAKTUKYM I10 TEME
"UccnenoBanue paiioakTUBHOTO (OHA C
MCIIOJIb30BaHuEM ao3uMeTpa’ unu "M3yuenue
MOTJIONICHHSI OeTa-4yacTHI] alfoMUHNEM"

bu6mmoreka [{OK
https://m.edsoo.ru/c3dabe6be

145

DU3NYECKUN TPAKTUKYM 110 TEME
"Habmronenus 3BE34H0OI0 Heba
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUIOKCHHUHA JUIS
OTpeJIeTICHUS TTOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3usi CeBepHOro Moyniapus u sipkue
3Bé3p!" K "HaOroneHus B TEIECKOIl
JlyHBI, TUTAHET, TYMAHHOCTEH U 3BE3THBIX
CKOILIEHHI"

bubmuoreka [JOK
https://m.edsoo.ru/1072021e
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O0001IeHne 1 cucTeMaTu3ans 3HaHuii. Pois

(1)I/I3I/IKI/I H aCTPOHOMMUHU B 3KOHOMHHCCKOﬁ,

bu6mmoreka [IOK

146
TEXHOJIOTHYECKOM, COIMAILHON U 3THUECKOM https://m.edsoo.ru/ad6ddeed
cdepax AesITeTbHOCTH YeIIOBEKa
O06o00menre u cucTeMaTu3anus 3HaHuid. Posb
147 ¥ MeCTO (PM3UKU U aCTPOHOMUH B bubmmorexa [JOK
. P https://m.edsoo.ru/18f19f7¢
COBPEMEHHOU HAYYHOU KapTUHE MUpPA
O060061eHne u cucreMarusanus 3HaHui. Poinb
(usnueckoit Teopun B GOpMHUPOBAHUH
148 NPEJICTAaBICHUA O PU3NICCKOM KapTUHE MHPA, bubnunoreka [JOK
MecTO (PU3MUECKOM KapTUHBI MUpa B 00IIeM https://m.edsoo.ru/e7d400f4
PAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJIE
149 O06o00meHre U cHCTEMAaTH3alKs 3HAHUH 110 bubmuoreka [JOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o0meHre U cHCTEMaTH3alKs 3HAHUH 110 bubmuoreka [JOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o06meHre U cuCTEeMaTH3alus 3HAHUH 110 bubmuoreka [JOK
teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o0meHre U cHCTeMaTH3alus 3HAHUH 110 bubmuoreka [JOK
teme "Cratuka TBepaoro tema" https://m.edsoo.ru/3cca482¢
153 O06o00meHre U cuCTEeMaTH3alus 3HAHUH 110 bubmuoreka [JOK
TeMe "3aKOHBI COXpAaHEHUS B MEXaHHKe" https://m.edsoo.ru/32a4d1a0
O06001eHre U cucTeMaTr3aIs 3HaHUH 110
" . bubmuoreka [JOK
154 Teme "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN
" https://m.edsoo.ru/ed440ca8
TEOPHUH
155 O06001enre u cucTeMaTr3aIys 3HaHUH 110 bubmuorexa [JOK
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teme "Tepmonunamuka. TenaoBbie MalIiHbI"

https://m.edsoo.ru/c63{7¢c10

O0001IeHNE U CUCTEMATHU3AIMS 3HAHUHT 110

156 TeMme "ArperatHble COCTOSIHHS BEILIECTBA bubmorexa HOK
P B H ) https://m.edsoo.ru/1d36b5b1
®dazoBbIe IEPEXOIbI
157 O0600611IeHNE U CUCTEMATHU3aIMsI 3HAHUH 110 bu6mmoreka [IOK
teme "DnekTpudeckoe mnose" https://m.edsoo.ru/3bf0def9
158 O06006111eHre U cucTeMaTu3alus 3HaHu| 10 bubnuorexa [JOK
teme "TloCTOSIHHBIN ANeKTPUYECKUA TOK" https://m.edsoo.ru/71453ee6
159 O0600611eHre U cucTeMaTu3alus 3HaHu| 10 bubnuoreka [JOK
teme "Toku B pa3nuuHbIX cpegax" https://m.edsoo.ru/3d40077a
160 O06006111eHre U cucTeMaTu3alus 3HaHu| 10 bubnuorexa [JOK
teme "MarauTtHoe none" https://m.edsoo.ru/3b4c06ae
PesepBuEIil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
161 cHUCTeMaTH3als 3HaHUI 110 TeEME
" " https://m.edsoo.1ru/053e2248
DJeKTpOMarHuTHas WHAYKIIHS
PesepBHEIil ypok. O0001IIEHHE U
162 CI/ICTIe)MaTI/ISZ.]pI/IH 3HaHUH 10 TEME bubmmorexa [JOK
1 https:/m.edsoo.ru/d6310bfd
"MexaHnndeckue KojaeoaHus"
PesepBHEIil ypok. O000IIIEHNE U
163 CI/ICTEMaTI/BZpI/ISI 3HAHWH 0 TEME bubmorexa OK
" " " https://m.edsoo.ru/5¢2bb83d
DNeKTpOMarHUTHHIE KOJIeOaHUS
PezepBHblit ypok. O000IeHNE U
164 CHCTEMAaTH3aLMS 3HAHUH T10 TEME bubmuoreka [JOK
"MexaHn4YecKue U 3JIEKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 PezepBHblit ypok. O000mIeHNE U bubnuorexa [IOK

cucreMaru3aius 3Hanui mo reme "Onruka"

https://m.edsoo.ru/52ad1603
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON ITPOI'PAMMBI10 KJTACC

Kon
NpoBepPsIeMOro
pe3yJabTara

10.1

IIpoBepsiemble peIMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl cpeHero o01ero 0Opa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEpax posib U MecTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBl MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJIOTWMH, B
MPAKTUYECKOM JICSITEIIbHOCTH JIIOICH

10.2

VY4uThIBaTh TI'paHUIBI INPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeeil: MaTrepuaabHas
TOYKa, MHEepIHUalbHas cucTeMa OTc4éra, abCOMIOTHO TBEPAOE TENO, WACATBbHBIN Tas;
MOJIETIM CTPOEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEJI, TOUCYHBIN DJICKTPUYECKUN 3apsiy —
IPY PELICHUU (PU3UUECKUX 3a]a4

10.3

PacrniozHaBath (u3nyeckue sBICHHS (IIPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MCXaHUKH, MOHGKynﬂpHO-KHHGTH‘IGCKOﬁ TCOpHUU CTPOCHUA BCIIECTBA nu
AJIEKTPOAMHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE NPSMOJIMHEHHOE MIBHKEHHE,
CBOOOJHOE TAJCHUE Tell, ABMKEHHE 10 OKPY)KHOCTH, WHEPIUs, B3aUMOJICHCTBUE TEIT;
muddy3us, OpOyHOBCKOE ABHKEHHE, CTPOCHHE >KUIKOCTEH M TBEPIBIX TeN, U3MEHEHUE
o0béMa TeNn MpH HarpeBaHUM (OXJAXJEHUH), TEIUIOBOE pAaBHOBECHE, HCIapeHue,
KOHJIEHCAllUs, TUIABJICHUE, KPUCTAJUIM3ALUs, KUTICHNE, BIAXKHOCTh BO3/yXa, MOBBIILICHHE
JaBJICHUA Tasa IpHU €ro Harp€BaHWM B 3aKPbBITOM COCYAC, CBA3b MCXKIAY IIapaMETpaMHu
COCTOSIHUS Ta3a B M30IPOLeCccax; IEKTPU3ALIMs TeJl, B3aUMOJICHCTBUE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOE ABUIKCHUC, UCITIOJIB3Ys (1)H3PILICCKI/IG BCJIMYUHBI: KOOPAWHATA,
MyThb, MNCPEMCHICHUC, CKOPOCTb, YCKOpPCHHE, Macca TCJjia, CHWJla, HMIIYJIbBC TCIaA,
KHMHCTHUYCCKAA SHEPIUA, NOTCHUOHUAJIbHAA SHCPIrusd, MCXaHUUCCKasA pa60Ta, MCXaHUYCCKas
MOIIOIHOCTL, IPHU OIMMCAHUHN IMPABUJIIBHO TPAKTOBATbH (1)H3H'—ICCKI/II71 CMBICJI UCIHOJb3YCMbBIX
BCINYHNH, HUX 0003HaUYEHHS U CANHUIIBI, HAXOJIUTb (1)OpMy.TIBI, CBA3BIBAIOIIUC NAHHYIO
(1)I/I3I/IT~ICCKYIO BCJIMYHHY C APYTUMH BCIUYMHAMUA

10.5

OnuceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBICHUSA, MHCIIOJIb3YS
¢bu3nyeckrue BEIUYMHBL JABICHHUE rasza, TeMIepaTypa, CpelHsAs KUHETHYecKas SHeprus
XaO0THYECKOTO  JBWXKCHHUS  MOJIEKYJ, CpPEIHEKBAJApaTU4YHAs CKOPOCTb  MOJIEKYJI,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSAS HHEprus, padboTa rasza, Ko3(QQHUIHUEHT IMO0JE3HOTO
JEHCTBUSL TEIJIOBOTO JIBUTATENS;, NMPH OMHCAHUHM TPABHIBHO TPAKTOBATh (DU3MUYECKHIA
CMBICJI HCHOJb3YyEMbIX BEIMYUH, UX OOO3HAYCHMS M EIUHMIbI, HAXOAUTb (POPMYIIBL,
CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTHMHU BEITUYHMHAM

10.6

OnuceiBaTh HU3YUYCHHBIC JJICKTPHYCCKUC CBOMCTBA BCIICCTBA MU JJICKTPUUYCCKUC ABJICHUA
(portecchl), UCTIONIB3YsT (PU3UUYECKHE BEIMYUHBI: JIEKTPUUCCKUNA 3apsl, dIEKTPUUIECKOE
II0JIC, HaHpH)I(éHHOCTB noJjsi, MNOTCHIHAJ, PAa3sHOCTb IOTCHHHUAJIOB; IIPU ONHWCAHHUU
NPaBUIHHO TPAKTOBATh (PU3NYECCKHI CMBICI MCIOJIB3yEMbIX BEITUYNH, UX 0003HAYCHUS H
eIMHUIIBI; YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO (PU3MYECKYI0O BEIWYHHY C
JIPYTUMU BEITUIMHAMH

10.7

aHAJIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SIBICHUSA, MCIONb3Ys (U3MYECKHE 3aKOHBI U
INPUHUUIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3akonsr HeroToHa, 3aKoH
COXpPAaHEHUsT MEXaHWYECKOW DJHEPIrHM, 3aKOH COXPAaHEHHsS WMIIYJbCa, MPUHIUII
CYNEpPHO3ULMM CWJI, T[PUHIUI PaBHONpPAaBUS WHEPLUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPUI0 CTPOCHHMs BEIIECTBA, Ia30BbIE 3AaKOHBI, CBA3b
CpeAHel KHHETHYECKOW SHEpruM TEIUIOBOTO JBM)KEHUS MOJIEKYNl ¢ abCOMIOTHOU
TEMIIEpAaTypOr, NEPBBIM 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHHs DJIEKTPUYECKOIO
3apsiza, 3akoH KylioHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPA)KEHUE U YCIOBHSI (IpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIE TPHHLIWIBI JCHCTBHS MAallWH, NPHOOPOB W TEXHHYECKUX
YCTPOUCTB; pa3ianyaTh yCJIOBHs UX O€30M1aCHOTO MCIIOJIb30BAaHMsI B TOBCETHEBHOM JKU3HU




10.9

Brimmonuars SKCIICPUMCHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘~ICCKI/IX SIBJIEHUU U IMpoLecCcoB C
UCTIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEPEHHI; MpH OSTOM (HOPMYJIUPOBAThH
npobnemy (3amady) W THIOTE3y Y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJUI0KEHHOT0 000PYI0BaHUS, POBOJUTH OIBIT ¥ (DOPMYIUPOBATH BBIBOIBI

10.10

OcyiecTBIATh MpsIMbIE W KOCBEHHBbIE H3MEpeHHs] (PU3UUYECKHX BEIUYMH; MPHU STOM
BEIOMpATh ONTUMATBHBIN CIIOCOO M3MEPEHUS U UCTIOIB30BATh U3BECTHBIC METOBI OIICHKU
MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIy (U3MYECKUMU BEJIWYMHAMH C MCIOJIb30BAaHUEM
NPSAMBIX M3MEPEHHIA; TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh Pe3yJIbTATHI
MOJTyYeHHOM 3aBUCHMOCTH (PU3WYECKUX BEJIWYUH B BHJE TaOIUIl U TpadUKOB, AeTaTh
BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEI0OBAHUS

10.12

CobmronaTh TpaBmia 0€30MACHOTO TpyJa MNpU TMPOBEICHUU HCCIEIOBAHUM B paMKax
y4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-MCCIEI0BATEIbCKONM U TPOEKTHOM IEesTeNbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYI0BAHUS

10.13

Pemarp pacu€THbie 3afaud C SBHO 3aJaHHON (DU3MUECKOH MOJENbI0, HCIOIb3Ys
(¢u3MYecCKue 3aKOHBI W TPUHIMUIBI;, HA OCHOBE aHAIHM3a YCIOBHUS 3aJa4ydl BHIOUpATH
(bU3MYECKYI0 MOJIEINb, BBIACIATh (PU3HMUECKUE BEIUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE IS
e€ pemieHusi, MPOBOAUTH PACUEThl U OICHUBATH PEATHLHOCThH IMOJTYYEHHOTO 3HAYCHUS
(hU3UYECKON BETMYMHBI

10.14

Pemarh kauecTBEHHbIE 3aJ]aud: BBICTPAUBATH JIOTUYECKU HEMPOTHUBOPEUHBYIO IIETIOUKY
pacCy>kKJICHUM ¢ ONOPOH Ha M3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UUECKHUE SIBJICHUS

10.15

Vcnonp30BaTh MpH  pelIeHHH Y4YeOHBIX 3aJad COBPEMEHHbIE HWH(POPMAlMOHHBIC
TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIMH U MIPEICTAaBICHUS Y4eOHOM
U HAYYHO-TIONMYJIAPHOW WHGOpMAIUU, TMOJYYCHHONH W3 Pa3IMYHBIX HCTOYHHUKOB;
KPUTHYECKH aHAJIN3UPOBAThH MOJTyYyaeMyr0 HHPOPMAIIIO

10.16

[TpuBoaUTH IpUMEpPHI BKJIAJla POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKH, 00bSICHEHUE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJOTUI

10.17

Mcnonb30BaTh TEOpETUYECKHE 3HAHUS TO (U3MKE B TOBCEIHEBHOW KH3HHM JUIA
obOecriedeHust Oe30MmacHOCTH TMpu oOOpalleHnd ¢ TNpudopaMH U TEXHUYECKUMHU
YCTPOHCTBAMHM, JUISI COXPAHEHHs 3/0pOBbS U COOJIOAEHUS HOPM HKOJOTHYECKOTO
TIOBEJICHUS B OKPY’KAIOLIEH cpefie

10.18

PabGoTtate B rpyImme ¢ BBIIOJTHEHUEM pPA3JIMYHBIX COIMAIBHBIX POJICH, MJIAHUPOBATH
paboTy rpymIbl, paliOHATBHO paclpeAesaTh 00I3aHHOCTH U TUIAHUPOBATH JIEATEIBHOCTh
B HECTAHJIAPTHBIX CUTYyaIUsAX, aJCKBATHO OIICHWBATH BKJIAJ KaXXJOTO W3 YYaCTHUKOB
TPYyINIbl B pellieHHE paccMaTpruBaeMoil mpoOIemMbl

11 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTaTa

11.1

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOM 00pa3oBaTe/IbLHOM
NMPOrpaMMbl CpeIHero oo01ero 06pa3oBaHus

JleMOHCTpHpOBATh Ha MpUMEpax posib U MecTO (PU3UKHU B (HOPMUPOBAHMU COBPEMEHHOM
HAay4YHOW KapTHHbBl MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTWH, B
MPAaKTUYECKON IESATENbHOCTH JIIOJCH, LEIOCTHOCTh M €IUHCTBO (DPM3NYECKOM KapTHHBI
MHupa

11.2

YuuThiBaTh TpaHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUYECKUX MOJEICH: TOYCUHBIN
ANEKTPUYECKUH 3apsjl, AlepHas MOJENb aTOMa, HYKJIIOHHAsh MOJEJIb aTOMHOIO siipa Mpu
perieHnu GU3NUECKUX 3a70a4

11.3

Pacnio3naBate (pusmueckue siBiaeHMs (Mpolecchl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY M KBAaHTOBOM (PU3MKH: 3JIEKTpUYECKas IMPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XMMMUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHuTOB,
AJIEKTPOMAarHUTHAsE MHAYKLHKS, ACWCTBUE MArHUTHOTO NOJsl Ha NMPOBOAHUK C TOKOM H




I[BI/I)KYHII/II;'ICH 3apsaa, OSJCKTPOMAarHUTHBIC KoJieOaHuss u BOJIHBI, Hp?[MOJ'IPIHeﬁHOC
pacmpocTpaHeHHUE CBETa, OTPAXKCHUE, MpPETOMIICHHUE, HHTepPepeHius, AUMPaKIus u
MOJIIPU3aIisl CBETa, JHCIEPCHS CBeTa, (oTodyeKTpudeckuii 3pdext (porodddexr),
CBETOBOC [laBJICHME, BO3HUKHOBEHHME JIMHEHYATOrO0 CIEKTpa aToMa BOJAOPOJA,
CCTCCTBCHHAA U UCKYCCTBCHHAA PAAMOAKTUBHOCTD

11.4

OHI/ICBIBaTb I/I3y‘-I€HHBIe CBOﬁCTBa BEIIcCTBaA (C-)JIGKTpI/I‘-IGCKI/IC, MAarHuTHBbIC, OIITUYCCKUC,
ANEKTPUYECKYI0 TMPOBOAMMOCTh PA3IUYHBIX Cpel) W DJICKTPOMArHUTHBIC SIBICHUS
(Iporiecchl), HCIONB3YsS (U3NYCCKUE BEIMYMHBI: JJIEKTPUYCCKHHA 3apsij, cujla TOKa,
ANEKTPUYECKOE HAIpPsDKEHUE, DJICSKTPUUYECKOE COMPOTUBJICHUE, PA3HOCTh IMOTCHIIUAJIOB,
OJIC, pabGora TOKa, WHAYKIUS MAarHUTHOTO TMoJisi, cwia Awmmepa, cuina JlopeHua,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsl SJEKTPUYECKOTO W MarHUTHOTO IIOJICH, MEpPHOI W
yacToTa KoJjiebaHMM B KoJieOaTeJbHOM KOHTYpE, 3apsij M CHiIa TOKa B Mpolecce
FapMOHHUYECKHUX DJIEKTPOMAarHUTHBIX KoJieOaHWM, (POKYCHOE pacCTOSHHE M ONTHYECKas
CHJIa JIMH3BI, HpI/I OIINCaHUun HpaBI/IJIBHO TpaKTOBaTB (1)I/I3I/I‘ICCKI/II71 CMBICJI HCHOHB?;yCMBIX
BEJIMYUH, WX O0O3HAYCHHS W CIMHHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(U3HYECKYIO BETHUUHY C APYTUMHU BEJTMYUHAMU

11.5

OnuchiBaTh M3y4YCHHbIE KBAHTOBBIC SBICHHUS W TPOLECCH, HCHOIB3Yd (U3NYECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTa CBETA, SHEPrUs
U UMIyJbC (OTOHA, IEPUO]] NOTypacaa, SHEPTHs CBSI3U aTOMHBIX S/I€p; IPU ONMUCAHUH
IIPaBUJIBHO TPAKTOBATh (PU3NUYECKUH CMBICI UCIOJIb3YyEMbIX BEJIUYMH, UX 0003HAYEHUS U
eIMHUIIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3MUYECKYIO BEIWYHMHY C
JpYTUMU BEJIUYMHAMHU, BEIYUCIIATh 3HAUE€HHE (PU3NUECKON BEJIMYHUHBI

11.6

AHanu3upoBath (PU3MUECKHE MPOLECCHl U SIBICHUS, UCHOJNB3YS (DU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH OMa, 3aKOHBI IOCJIEAOBATEIBHOIO W MApAJUIEIbHOIO COECIUHEHHS
MPOBOJHUKOB, 3aKOH Jkoyns — JleHna, 3aKOH AJIEKTPOMAarHUTHOM WHIYKIHMH, 3aKOH
IPSIMOJIMHEMHOIO  pacIHpOCTPAHEHUsl CBETa, 3aKOHbl OTPAKEHMsI CBETa, 3aKOHBI
MIPEJIOMJICHUSI CBETa, ypaBHEeHUWE OMNHIITEeHHa a1 (GoTrodddexra, 3aKOH COXpaHEHHS
DHEPrUM, 3aKOH COXPAaHEHUS HMILYJIbCA, 3aKOH COXPAHEHUsS 3JIEKTPUUYECKOTO 3apsna,
3aKOH COXpaHEHHUs] MacCOBOr0 YMCia, IOCTyJaThl bopa, 3aK0H paJuoaKTUBHOIO pacnajia;
OpU 3TOM pasiuyaTh CJIOBECHYI0 (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BbIp@YKEHHUE U yCIIOBUS (TpaHMIIbI, 00JIACTH) IPUMEHUMOCTH

11.7

Onpenenary HampaBiICHUE BEKTOpa MHAYKIIMU MArHUTHOTO TOJISI MPOBOJAHUKA C TOKOM,
cuiibl Ammnepa u cuisl JlopeHiia

11.8

CTpOI/ITB M OIMMCBIBATH I/1306pa)KeHI/IC, CO31aBaCMOC IJIOCKHM 3CPKAJIOM, TOHKOH JIMH30H

11.9

BBIMONHATE 3KCIIEPUMEHTBI 10 WCCIICAOBAHUIO (U3UYECKUX SIBICHHH W TPOIIECCOB C
UCTIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEpPEHM; MpH OSTOM (HOpMYyITUPOBAThH
npobiemMy (3amady) W THIOTE3y Y4eOHOTO SKCIEpHMEHTa, COOMpaTh YCTaHOBKY U3
MPEITIOKEHHOTO 000PYI0BAHHUS, TPOBOAMUTH OMBIT M OPMYITUPOBATH BHIBOIBI

11.10

OcCyIecTBIATh MpsIMbIE W KOCBEHHBIC W3MEpEeHHsI (PU3UYECKUX BEIMYUH; MPH STOM
BbIOMpATh ONTUMANIbHBIN CLIOCOO U3MEPEHHUS U UCIIOJIB30BAaTh U3BECTHBIE METObI OLICHKU
MOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH  (PU3UYECKUX BEJIWYMH C  HCIOJB30BAaHHEM  IPSIMBIX
U3MEpPEHUl; MpU OSTOM KOHCTPYHpPOBaThb YCTAaHOBKY, (HUKCHUPOBAaTh PpE3yibTaThbl
MOJyYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUAE TaOMUI M rpaduKoB, AenaTb
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIEIOBAHUS

11.12

CobOmronath mpaBuia 0O€30MaCHOTO TPyJAa MpPU MPOBEICHUU HCCIECIOBAHUNA B pamMKax
Y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCICIOBATEIbCKOW M TPOCKTHOH JESITEIBHOCTH C
MCIIOJIb30BAHHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHUS

11.13

Pemate pacu€THble 3aaud C SBHO 3aJaHHOM (PU3UYECKON MOJENbI0, HCHOJIb3YS
¢u3nyeckre 3aKOHBl M NPUHIMIBI; HAa OCHOBE aHAM3a YCJIOBHUS 3a7add BBIOMpATh
(bu3nUeCKy0 MOJIENb, BBIIACIATh (PU3NUECKHE BEIUIHHBI U (POPMYIIBI, HEOOXOMMBIE ISt
e€¢ peleHus, MPOBOIUTH PAacYEThl W OLEHMBATh PEATBLHOCTH IOJYYEHHOTO 3HAUCHHS
(hU3UYECKON BEITMYMHBI




11.14

Pemrate xauecTBEHHBIC 3aaa4u: BBICTPAWBATL JIOTMYCCKHU HCIIPOTHBOPCUMUBYIO LCIIOYKY
paccy;meHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC 3dKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/IIIGCKI/IC SABJICHUA

11.15

Hcnonp30BaTh TpH pEIIEHWH Y4YeOHBIX 3aJady COBpEeMEHHbIe WH(GOPMAIMOHHbBIE
TEXHOJIOTUH JUTSI TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIH U TIPEACTABICHUS yU4eOHOM
U HAy4YHO-TIOMYJSApHOW WHGOpMANUU, TMOJYYEHHON W3 pa3IMYHBIX HCTOYHUKOB;
KPUTHYECKH aHAIM3UPOBATH MOJIYyYaeMYI0 HH(POPMALIHIO

11.16

OOBSICHATh TPHUHLUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pas3nuyaTh yCIOBUs UX O€30IIaCHOTO MCIIOJIb30BaHMS B IOBCEHEBHOM KU3HU

11.17

[IpuBOAMTE TIPUMEPHI BKJIa/a POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HAyKd, B OOBSCHEHHE TPOIECCOB OKPYXKAIOIIETO MHpPa, B pPA3BUTHUE TEXHUKU U
TEXHOJIOTUU

11.18

Hcnonp3oBaTh TeOpeTHUYECKUE 3HAaHUS 10 (U3MKE B TOBCEAHEBHOW JKU3HU JUIS
obecrieyeHuss 0e30MacHOCTH MpH  OOpalleHuu ¢ npudopaMuM M TEXHUYECKUMHU
YCTpOICTBaMH, MJIi COXpPaHEHUS 370pPOBbsi U COOJIIOJIEHUS HOPM HKOJIOIMYECKOI0
IIOBEJICHUS B OKpY XKalolleH cpesie

11.19

PaGotate B Tpynme ¢ BBIOJHEHHEM Pa3UYHBIX COIMAIBHBIX pOJeH, MIaHHPOBaTh
paboTy rpymmbl, pallMOHAIBHO PACTIPEICIATh 00SI3aHHOCTH U TUIAHUPOBATH JESITEIHHOCTD
B HECTaHAAPTHBIX CHUTYyaIMsX, aJCKBATHO OICHMBATh BKJIAJ KaXKIOTO M3 YYaCTHHKOB
IpyNIbl B pelICHUE paccCMaTpUBaeMoil mpoOaeMbl




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITACC

Kon Koa nposepsiemoro

pa3aeja IJEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o mpupoge. Haydynsle mMeTOnb! NO3HAHUSA
OKpyXKaromero mupa. Ponb 53KkcnepuMeHTa W TEOpUU B
npoliecce MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (U3MYECKHX SIBICHUH U  IPOILIECCOB.
Hayunble rumnore3sl. ®dusnueckne 3aKOHbI U TEOPHH.
I'panunel TpUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIUI
cooTBeTcTBUs. Ponb u Mecro ¢u3zuku B (popmMHpoBaHUHU
COBPEMEHHOM Hay4YHOW KapTUHBI MHUpa, B MPAKTUYECKOUN
NEeITEeIbHOCTH JIIOIEN

MEXAHUWKA

#iParH#KUHEMATUKA

2.1.1

MexaHu4deckoe JABHOKCHUC. OTHOCHUTENBHOCTh
MCXaHHMYCCKOTI'O IBMXKCHUS. Cucrema oTcuéra. TpaeKTopI/I;{

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAas
CKOPOCTb) U YCKOPEHUE MaTepUabHON TOYKU, UX TPOEKIIUU
Ha ocH cuctembl KoopauHaT. ClloeHHe NepeMEleHUN u
CJI0’KEHUE CKOPOCTEN

PaBHOMEpHOE M pPAaBHOYCKOPEHHOE  NPAMOJIUHEHHOE
IBUKEeHHE. ['pa@uku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U NEPEMEILIECHUS] MAaTepUaIbHOM TOYKU OT
BPEMEHH

CBoOoanoe najieHue. Y CcKopeHnue cBOOOIHOTO MaICHHS

2.1

KpuBonuueliHoe  nBuxeHHe. PaBHOMepHOE  JBMXKEHHE
MaTEpHAIbHOW TOYKH IO OKPYKHOCTH. YTJIOBas CKOPOCTD,
JIMHEWHAas CKOpOCTb. Ilepuon u 4acToTa.
L{eHTpOCTpEMHUTENBHOE YCKOPEHHE

Texunueckue YCTpOﬁCTBaZ CIINAOMCTpP, ABUKCHUC CHAPAOOB,
OCIHBLIC M1 PEMCHHEIC IICPCaAaAiIn

[IpakTuyeckue padoThl. M3MepeHre MIHOBEHHON CKOpPOCTH.
Hccnenosanue COOTHOLICHUS MEXIY Ty TSIMH,
MPOMJECHHBIMUA TEJIOM 33 IIOCJIEIOBATEIbHBIE PaBHBIE
IIPOMEXYTKH BPEMEHH IIPH PABHOYCKOPEHHOM JBUXCHHH C
HayaJIbHOW CKOPOCTBIO, PABHOU HyI0. M3ydeHue nBmxeHus
HIapuKa B BS3KOM KUAKOCTH. V3yueHue IBWKEHHA Tella,
OpOILIEHHOTO TOPU30HTAIHHO

#i#HParH# JUHAMUKA

221

IIpunuun ortHocurensHocTH [amwited. IlepBblii  3aKkoH
Herorona. MHepumanpHble CUCTEMBI OTCUETA

222

Macca tena. Cuina. [lpuHuun cynepno3uiuuu cuil

2.2

223

Bropoii 3akon HproOTOHa M1 MaTepUalbHOM TOYKU B
uHeprmanbHo cucteme otcuéra (MCO). Tperuir 3akoH
HeloTOHA /17151 MaTepuaibHBIX TOUYEK

22.4

3akoH BceMupHoro TaroteHus. Cuna Ttskectu. Ilepsas
KoCMMUecKasi cCKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U
cuna TpeHuss mnokos. Koadounument Tpenus. Cuna
COITIPOTUBJICHHUA IIPU IBUKCHUU TCJIA B )KUJAKOCTHU WJIM I'a3¢

2.2.7

[TocTynaTenbHOe ¥ BpamiaTelbHOE JBIKEHUE aOCONIIOTHO
TBEPJIOTO TETa

2.2.8

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpamieHus. [11edo cuiibl.
YcnoBust paBHoBecus TBEpaoro tena B UCO

229

TexHuueckue  yCTpPOMCTBA:  MOAIUMIIHUKM,  JBUXKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTuueckue pabotel. M3yueHue ABMKeHUS Opycka IO
HAKJIOHHOM IUIOCKOCTH IOJ JEHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JehopMHpyEeMOil Mpy>KMHE M PE3UHOBOM oOpasle, OT
BenmuuuHbl WX gedopmaruu. HMccnmenoBanue — yciaoBuit
paBHOBECHSI TBEPAOTO TENIA, UMEIOLIETO OCh BpalLlEHUs

23

HHHParf##3

AKOHbI COXPAHEHI B MEXAHUKE

23.1

I/IMHy.TIBC MaTepHaHLHOﬁ TOYKH, CHUCTCMbI MATCPHAJIBbHBIX
TOYCK. I/IMHyJIBC CHUJIbl M UIBMCHCHUEC MMIIYJIbCA TCJIa

232

3akoH coxpaHeHus wumnyiasca B HMCO. PeaktuBHoe
JBMKEHUE

233

Pabora criel

234

MontHOCTE CHIIBI

235

Kunernueckass sHepruss mMaTepHalbHONM TOYKH. Teopemao
KMHETUYECKOU DHEPIUU

2.3.6

IlorenunanbHas 3Heprus. IloTeHnnanpHas 3Heprus ynpyro
ne(popMUPOBaHHON npyxkuHbL. [loTeHuManbHas HHEPrus
Tesa BOJIM3U OBEPXHOCTH 3eMIIn

2.3.7

[loTeHuuanbHble U HEMOTEHIMANbHBIE CHIIBL. CBSA3b PabOThHI
HEMOTEHIIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYeCKOH
SHEPTrUU CHCTEMbI Tell. 3aKOH COXPAHEHUS MEXaHHYeCKOH
SHEPTUH

238

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckue yCTpPOWCTBA: [BWKEHHE PAKET, BOIOMET,
KOIIep, NPYKUHHBII MUCTOJIET

2.3.10

[IpakTrueckue paboTel. M3ydeHue cBsi3u CKOPOCTEH TET MpU
Heynpyrom yaape. MccrnemoBaHue CBS3M pabOThl CHIIBI C
M3MEHEHHEM MEXaHWYECKOW DHEPTUHU Tesa

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

#i#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUI

3.1.1

OcHoBHbIE IIOJIOXKEHUSA MOJIEKYJIIPHO-KUHETUYECKOU
Teopu. bpoyHoBckoe paBmxenue. duddys3umsa. Xapakrep
ABHUKCHUA U B3aHMOHeﬁCTBHH HJacCTHUIl BEUIECCTBA

Mopenu cTpoeHUs ra3oB, XUIAKOCTEH W TBEPABIX Tel M
00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIesIel

Macca wmonekyn. KonmyectBo BemectBa. [locrosHHas
Asoraapo

TemnoBoe paBHOBecue. Temmeparypa U €€ H3MEpEHHUE.
[IIxana remneparyp Llenscus

Mogens  upeanpHoro  raza.  OCHOBHOE  ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH UeaJbHOro rasza




AOcoutoTHas TeMIiepaTypa Kak Mepa CpeiHe KHHETHYECKOM
SHEpPTUM TEIUIOBOro JABWXeHus dactul rasza. Illkana
temneparyp KenbBuHa

YpaBaenue Knanetipona — MenaeneeBa. 3akoH JlanpToHa

l'azoBbie 3akoHbl. HM3ompoumeccsl B UACaIbHOM Ta3ze ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA: HU30TEPMaA, M30X0Pa,
nzobapa

TexHUYEeCKUEe YCTPOMCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktuueckue paboTel. M3mepeHue wacchl BO3lIyXa B
KJIaCCHOM KomHarte. lccnenoBaHne 3aBUCHMOCTH MEXITY
MapaMeTpaMu COCTOSIHUS pa3peKEHHOr0 ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepMoguHamuyeckass cucremMa. BHyTpeHHsAs  SHeEprus
TEPMOJIMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ M3MEHEHHUS

322

KomngectBo TtemnoTsl u  paborta. BuHyTpeHHss sHeprus
OJIHOATOMHOI'0 HJEAJILHOTO Ta3a

323

Bunel Temnonepenayu: TEIIONPOBOAHOCTH, KOHBEKIUS,
n3iydeHue. TemroéMKocTs Tena. YenbHas TEIIOEMKOCTh
BenecTBa. Pacyér Koam4ecTBa TEIUIOTHI IPU TEIUIONEpe1ade

324

IlepBblii 3akoH TepmonuHaMuKd. [IprMeHeHHMe nEepBOro
3aKOHa TEPMOJMHAMUKUA K wH3ompoueccaM. [ 'paduueckas
UHTepIpeTanus paboThl rasa

3.2.5

TermoBble MammHbl. [[pUHIUIBI  JEHCTBUS  TEIUIOBBIX
MamuH. [IpeobpazoBanusi SHEPTUM B TEIIOBBIX MAIIMHAX.
Koaddunment mnonesnoro gevicteust (manee — KIIJI)
temioBoit mamuHbl. [{ukn Kapuo u ero KII/{

3.2.6

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMocTh mpoiieccoB
B npupone. TeroBble JBUTATeNU. DKOJOTUYECKHE
POOJIEMBI TETIJIOOHEPTEeTUKU

3.2.7

Texnuyeckue  ycTpoiicTBa:  JBHUraTellb  BHYTPEHHETO
cropanus, ObITOBOW XOJOMIBHUK, KOHIUIIHOHED

3.2.8

IIpakTrueckue paboThI. N3mepenue YACIBbHOU
TEIIOEMKOCTH

33

#i#tPar#H##AI'PEIATHBIE COCTOSHUA BEHIECBA. ®A30BBIE [TEPEXO/1bI

3.3.1

[TapooOpa3zoBanue U KoHAeHcauus. VcnapeHue U KuIleHue.
VYaenebHas  Terora  mapooOpa3oBaHUS.  3aBHCHMOCTh
TEMIIEPATyPhl KUIICHUS OT JIaBJICHUS

332

AOconoTHasT M OTHOCHUTENIbHAs BJIAXKHOCTH  BO3yXa.
Haceiiennsii map

333

Teépnoe Tteno. Kpucramumyeckue u amopdHble Tela.
AHM30TpONIUS CBOMCTB KpHUCTALIOB. JKHAKME KpPUCTAJUIBL.
CoBpeMeHHBIE MaTepUaJIbI

334

[InaBnenne W  KpucCTauM3alMs. YJAelbHas  TEIJIOTa
miasiaeHus. Cyonumanus

335

ypaBHeHI/IC TEIIOBOro OaaHca

3.3.6

TexHuyeckue ycTpoWCTBa: THUTPOMETP U IICUXPOMETD,
KaJIOpUMETpP,  TEXHOJOTMH  IOJY4YEHHs]  COBPEMEHHBIX
MaTepuagoB, B TOM  4YHCIE  HAHOMATEpUAIOB, U
HAaHOTEXHOJIOTUU

3.3.7

[IpakTuueckue padboTsl. Mi3MepeHue BIaXHOCTH BO3AyXa

OJIEKTPOAMMHAMUKA




#iHPariH#H#IJIEKTPOCTATUKA

OnekTpu3aiust Ten. OJeKTpudyeckuid 3apsia. JBa Buga

411 AJIEKTPUYECKUX 3aps 0B

4.1.2 [IpOBOJTHUKH, TUAIEKTPUKHU U TTOTYIPOBOJIHUKH

4.1.3 3aKOH COXpaHEHHMs MIEKTPUUECKOTO 3apsiaa

4.14 B3aumopeiictBue 3apsanoB. 3akoH Kymnona
Onexktpuueckoe mone. HanpsmkEHHOCTh AIEKTPUUYECKOTO

4.1.5 nons. [lpuHmun cynepno3uuuu. JIMHUM HanpsKEHHOCTH
AJIEKTPUYECKOTO TOJIS

416 PaGora cumn oanextpocratuueckoro mons. [lorenimarn.

4.1 Pa3HocTs moTeHIIMAIOB

417 [IpOBOAHUKY U AUAIEKTPUKH B MOCTOSIHHOM 3JIEKTPUUECKOM
noJie. JInsnexkrpudeckasi IpOHUIIAEMOCTh

418 OnexTpoéMmkocTh. KonneHcarop. DeKTpoEMKOCTh IIIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsKeHHOT0 KOHAeHcaTopa
TexHnueckue yCTpOMCTBA: JIIEKTPOCKOIL, 3IIEKTPOMETP,

419 ANEKTPOCTATUYECKAS 3aIuTa, 3a3eMJICHHE
ANEKTPONPUOOPOB,  KOHJEHCATOP, KCEPOKC, CTPYWHBII
MIPUHTED

41.10 [Ipaktnyeckne paboTsl. M3MepeHue  3IEKTPOEMKOCTH
KOHJIeHCcaTopa

HHPar###IIOCTOSIHHBIN DJIEKTPUYECKHIM TOK. TOKHM B PA3JIMYHBIX CPEJAX
401 VYcnoBus CylIEeCTBOBaHMSI IOCTOSHHOTO —3JIEKTPUUYECKOTO
o Toka. Mcrounuku Toka. Cuia Toka. [1ocTOsIHHBIN TOK

4.2.2 Hanpsioxenue. 3akon OMa 15l yyacTKa [enu

403 DJIEKTPUYECKOE COMPOTUBIICHHUE. Y IE€IbHOE COMPOTUBIICHUE
BELIECTBA

494 IlocnenoBarenpHOE, NapalIEIbHOE, CMELIAHHOE COEIMHEHNE
IIPOBOJHUKOB

4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyis — JIeHma

4.2.6 MONIHOCTB JAEKTPUIYECKOTO TOKA
aneKkTpoABKymas cuna (nanee — OJIC) u BHyTpeHHee

4.2.7 CONPOTUBJICHUE HCTOYHUKA TOKa. 3akoH OMa yisi MOJHOU
(3aMKHYTOM) AekTpuueckoi 1enu. KopoTkoe 3aMbIKaHUE
OnexTpoHHas IIPOBOAMMOCTb  TBEPABIX METAJIJIOB.

4.2 4.2.8 3aBUCUMOCTb COMNPOTHUBJICHUS METAJIOB OT TEMIIEpPaTyphl.

CBepXnpoBOAMMOCTh

429 OnekTpuueckuid TOK B BakyyMme. CBOMCTBAa 3JIEKTPOHHBIX
MTy4YKOB
[TonynpoBoHHKWY. CobcTBeHHas u IIPUMECHAs

4.2.10 IIPOBOAMMOCTD MOJIYNPOBOJHUKOB. CBOMCTBA p-n nepexoja.
[TomymipoBOTHUKOBBIE PUOOPHI

4011 DNEeKTPUUYECKUH TOK B 3JEKTPOIUTAX. DJIEKTPOIUTHUECKAS

o JIccouuanus. DJIEKTPOJIN3

Onektpuyeckuii TOK B ra3zax. (CaMOCTOSTENbHBIA U

4.2.12 HECaMOCTOSITENIbHBII paspsa. Pa3znuunsie TUIIBI
CaMoCTOSITeNILHOTO pa3psiaa. Monunus. [lna3zma
TexHuueckue yCcTpoucTBa: aMIIEpPMETP, BOJBTMETP, PEOCTAT,

4.2.13 UCTOYHMKM  TOKa, JJIEKTpOHArpeBaTelbHbIE  MPUOOPHI,

AJEKTPOOCBETUTEIbHbBIE puOopHI, TEPMOMETP




CONPOTHUBIICHUS, BAKYYMHBIH  JUOJ, TEPMUCTOPHI U
(b oTOpe3nucTOphl, MOJYNPOBOAHUKOBBIN MO/, TalbBAHUKA

4.2.14

[IpakTuueckue paboThl. M3yueHue CMEIIaHHOTO COeTUHEHUS
PE3UCTOPOB.

M3mepenne DJIC HCTOYHMKA TOKa W €ro BHYTPEHHETO
conpoTuBiieHus. Habmronenue snexTpoaunsa

11 KITIACC
Kon
— Koanposepsiemoro 31ementa  IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
4 OJIEKTPOAMMHAMUKA
##Part##MATHUTHOE I10JIE. DJIEKTPOMATHUTHAA MHAYKIUA
431 [TocrossHHble MarHuThl. B3anMopelcTBHE MOCTOSIHHBIX
MarHuTOB
MarnautHoe nosne. Bektop MarHuTHOM MHAYKUMH. [IpuHIMn
43.2 cynepno3uiuu. Jlunnu marHuTHOM wuHAyKHuu. Kaptuna
JMHUN MarHUTHOM MHIYKIMH MOJISl HOCTOSHHBIX MAarHUTOB
MarnuTtHoe moJjie MpoBOJHUKA ¢ TokoM. KapTuHa nuHMI
433 MoJISI JJIMHHOTO TIPSIMOTO TIPOBOJIHUKA ¥ 3aMKHYTOTO
KOJIBLIEBOIO TMPOBOJHUKA, KATyIIKH C TOKOM. OnbIT
Opcrena. BanmoielicTBre MpOBOAHUKOB C TOKOM
43.4 Cuna Amnepa, e€ MOyJIb U HalIPaBJIEHUE
Cuna Jlopenma, e€ Momynbp WU HampaBiieHue. J[BrkeHHE
4.3.5 3apsHKEHHOW YacTHIBI B OJHOPOAHOM MAarHHUTHOM IIOJIE.
Pab6ora cunsl Jlopeniia
4.3.6 SIBneHue HIEKTPOMArHUTHON MHAYKIIUU
4.3.7 IToTok BekTOpa MarHUTHOW MHIYKITUU
43 438 OJC wuHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM HHIYKIIMH
®Dapajnes
BuxpeBoe oanexrpuueckoe mose. IJC wHAYKOHM B
4.3.9 MPOBOJIHUKE, JBHKYLIEMCSl MOCTYINATEIbHO B OJHOPOJHOM
MarHUTHOM TI0JIe
4.3.10 [TpaBuiio Jlenia
4311 NHIyKTUBHOCTS. SIBnenue CaMOMHAYKITUH. OJ1C
CaMOMHIYKITUU
4.3.12 DOHeprusi MarHUTHOTO MOJIsSl KATYIIKH C TOKOM
4.3.13 DJIEKTPOMArHUTHOE TOJIe
TexHudeckue  yCTPOMCTBA:  TOCTOSHHBIE  MAarHUTHI,
4.3.14 3JIEKTPOMArHMTHI, JJIEKTPOJBUraTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHI], UHIYKIIMOHHAS M1€Yb
[Ipaktuueckne paboTbl. M3ydyeHHe MAarHUTHOrO MOJS
43.15 KaTylmKu ¢ TOKoM. MccrenoBaHue NEHCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy c TokoMm. McciemoBanue sBJICHHS
ANEKTPOMArHUTHOW MHIYKIIHH
5 KOJIEBAHUSA 1 BOJIHBI
##HPartt#MEX AHWUYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
5.1 KonebarensHast  cucrema.  CBoOommble  KojeOaHMS.
5.1.1 I'apmonnueckue konebanus. Ilepuon, gacrora, aMIuuTyna
u ¢a3za KonedaHuit




5.1.2

[IpyxvHHBIA MasITHUK. MaTeMaTHYECKUA MASITHUK

5.13

VYpaBHeHHe rapMoHUYeCKUX Kosnebanuil. Kunematuueckoen
JTUHAMHYECKOE OMMCAaHUE KOJIeOATeTbHOTO IBUKEHUS

[TpeBparenrie PHEpruv MpU TAPMOHUYECKUX KOJIEOaHUSX.
CBsi3b aMIUIMTYIbl KOJIEOAHUW HCXOJHOW BEIUYUHBI C
aMIUIMTYAaMU KosieOaHui e€ CKOPOCTU M YCKOPEHHUS

Konebarenbupiii kKoHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE
KoieOaHusT B  HJCAIBHOM  KOJeOAaTeThHOM  KOHTYpE.
AHAJIOTHS MEXIY MEXaHUYCCKHUMH W 3JICKTPOMArHHUTHBIMHU
konebanusimu. @opmyna TomcoHa

3aKOH COXpaHEHHUsl PHEPTUU B HJICATILHOM KoyieOaTeabHOM
KOHTYypE

BreiHyXeHHbIE MexaHWdeckue KoiebaHus. Pe3onaHc.
Pe3onaHcHas KpuBas. BBIHYXICHHBIC 3JICKTPOMATHUTHBIC
KoJIe0anus.

5.1.8

[Tepemennbiit Tok. CUHYCOMIAIbHBIN IEPEMEHHBIN TOK.

5.1.9

MomHoOCTh  MEPEMEHHOTO  TOKa.  AMIUIUTYJAHOE U
JISHCTBYIOIIEE 3HAUCHHUE CUJTbI TOKA M HANPSHKCHUS

5.1.10

Tpancdopmarop. [IpousBoacTBo, nepenavya u norpediIeHUe
DIIGKTPUYECKOW HSHEPruu. OKOJIOTHYECKHE PHUCKU MpH
MPOU3BOJICTBE  dBJIEKTpU4eckod  sHepru.  KymnbpTypa
HCIIOJIb30BAHUS SJICKTPOOHCPIUMA B HOBCC,Z[HCBHOP'I JKU3HU

5.1.11

TexHuueckue ycrpoicTBa: ceiicMorpad, 3IeKTPUUECKUi
3BOHOK, JINHUH JIEKTpONepeaay

5.1.12

[Ipaktuueckne pabotel. lccrnenoBanue  3aBHCHUMOCTH
nepuojia MajbIX KosieOaHui rpy3a Ha HUTH OT JJIMHBI HUTH
1 Macchl rpysa. MccnenoBanue nepeMEHHOrO TOKA B LIETIH
U3  IOCIEAOBATEIbHO  COCIMHEHHBIX  KOHJEHCATOpa,
KaTyIlIKHU U pe3nucropa

5.2

##HPar#MEXAHUYECKUE N OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

MexaHnuyeckue  BOJIHBI, YCJIOBHS  PacHpOCTpaHEHUS.
[lepuon. CkopocTb pacHpOCTPaHEHUS WU JJMHA BOJIHBI.
[Toniepeunbie U TPOJI0JILHBIE BOJTHBI

522

#i#tPar#Ht# Wurepdepenius u nudpakuus MEXaHHUECKUX
BOJTH

523

3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. BwicoTa ToHa.
TemOp 3ByKa

524

DNEKTPOMarHUTHbIE  BOJIHBI. VYcnaoBuss  u3nmydeHHs
OJICKTPOMArHMuTHBIX BOJIH. B3anmuasa OopueHTalusA BEKTOPOB
E, B 1 U B 3JIeKTpPOMAarHUTHOM BOJIHE B BAKYyMeE

525

CsoiicTBa BIEKTPOMATHUTHBIX BOJIH: OTpakeHue,
npenoMIIeHUE, TONSApu3aus, JUPpakius, HHTepdepeHIHs.
CKOpOCTh AJIEKTPOMATHUTHBIX BOJH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[IpuHIUIIBI pagvoCBs3M W TeleBHJACHMs. Pamuonokarus.
DIEKTPOMArHUTHOE 3arps3HCHHUE OKPYKAIOIICH CpPeJIbl

5.2.8

TexHUYeCKHue yCTPOWCTBA: MY3BIKAIBHBIC WHCTPYMEHTEI,
yIbTPa3ByKOBasi MATHOCTHKA B TEXHUKE M MEAUIIMHE,
pamgap, paauoNpPUEMHUK, TEJICBH30p, AHTCHHA, TeedoH,
CBY-1reun




53

#i#HPari##OII TUKA

5.3.1

[IpssMOnMHENHOE pacIpOCTPaHEHHE CBETa B OJHOPOJIHOMN
cpene. JIyd cBeta

532

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs1 cBera. [locTpoeHue
M300paXCHH B IMJIOCKOM 3epKajie

533

[Ipenomnenne cBeTa. 3akOHBI IIPEJIOMIIEHHMS — CBETa.
AOCOJIFOTHBIN MMOKa3aTelb IPETOMICHHS

534

[lonmnoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron
IIOJIHOI'O BHYTPEHHETO OTPAYKEHUS

535

Hucnepcus cera. CrioskHbBIN cocTaB Oesoro ceera. L{Bet

5.3.6

Coluparorniue W pacceWBaOIIME JTUH3BL. TOHKas JIMH3A.
DOKyCHOE PACCTOSHUE M ONTHYECKas CHJIa TOHKOW JIMH3BI.
[TocTpoenue n300pakeHU I B cobuparomumx n
pacceuBatonux  JuH3ax. Ddopmyna  TOHKOW  JIMH3BI.
VBenuduenue, JaBacMoe JIMH30U

5.3.7

[Tpenensl IPUMEHUMOCTH F€OMETPUUECKOM ONTUKU

5.3.8

HNurtepdepentus cera. KorepeHTHbIC HICTOYHUKH. Y CIIOBHS
Ha6JIIO,Z[€HI/IH MaKCUMYMOB u MHWHUMYMOB B
uHTEepHEPEHIIMOHHOW  KapTUHE OT JABYX CHH(A3HBIX
KOI'CPCHTHBIX KCTOYHUKOB

539

Hudpakuus ceera. [ludpakumonHas pemeérka. YciaoBue
HAOJMIOJIEHUS]  TJIaBHBIX ~ MAakKCUMyMOB IpH  MaJeHHUU
MOHOXPOMAaTHYECKOI'0 CBETA Ha TU(PPAKIUOHHYIO PEHIETKY

5.3.10

Honﬁpmamm CBCTa

5.3.11

TexHuueckue ycTpoicTBa: OuYKM, Jyma, ¢oToamnmnapar,
POEKIIMOHHBIN anmnapar, MHUKPOCKOII, TEJIECKOII,
BOJIOKOHHAs ONTHKA, AU(PPAKIIMOHHAs peIIETKa, MOJIIPOU

5.3.12

[TpakTuyeckue paboTHI. W3mepenne nokasartess
npenomiieHus. MccnenoBaHue CBOMCTB H300pakeHUl B
nuH3ax. Habmronenue aucnepcuu ceera

OJIEMEHTEI CITE

LIUAJIbBHOM TEOPMM OTHOCUTEJIbHOCTH

6.1

I'paHnnBl  TPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHKH.
ITocTynatel TEOpUM OTHOCUTENBHOCTH: HHBAPUAHTHOCTH
MOAYJSl  CKOPOCTM  CBETa B  BaKyyMe, NPHHIMI
OTHOCHUTEJILHOCTH DWHINTENHA

6.2

OTHOCHUTENBHOCTH OOTHOBPEMCHHOCTH. 38.MCI[J'ICHI/IC
BPEMCHU U COKpAIICHUC IJIMHBI

6.3

DHeprusi U UMITYJIbC CBOOOIHOM YACTHUIIbI

6.4

CBs3p Macchl C DSHEprued M HMITYJIbCOM CBOOOJIHOM
YacTUIbl. DHEPIUs NOKOsl CBOOOJHON YaCTHILIBI

KBAHTOBAA ®U3UKA

7.1

HAHP arfH#

DJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®oronsl. Popmyna Ilnanka cBs3u sHEprum GoTOHA C €ro
4acTOTOW. DHEPrHsi U UMITYJIbC (POTOHA

OtkpeiTHe M uccnenoanue (orordpdexra. OnbiTel A.T.
CronetoBa. 3akoHbI poTOdPdexTa

7.1.3

VYpaBuenue OinmreitHa s gorodpdekra. «KpacHas
rparuiay Gororddexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA




Texnuueckue ycTporcTBa: (OTORIEMEHT, (POTONATUHK,
coJHeyHast 6aTapesi, CBeTOHOA

7.2

CTPOEHHME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pe3epdopa o
MCCJIEI0BAHUIO CTPOeHUs aroMa. [1nanerapnas moiens
aToma

722

[Toctynatel bopa. M3nydenue u noriomnieHrue GOTOHOB MIPH
NepexoJie aToMa C OJHOTO YPOBHSI DHEPruud Ha JIPYyrou.
Buapl ciektpoB. CIEKTp YPOBHEH SHEPTHHM aTOMa BOJ0OPOJ1a

723

BonnoBeie cBoiictBa uyactuu. Bomael  ge  bpoins.
KopnyckynsipHo-BOIHOBOM Jlyajau3M. Hudpaxmus
3JIEKTPOHOB HA KpHUCTAJLIaX

7.2.4

CrioHTaHHOE U BBIHYXJICHHOE H3JIy4YeHHE. YCTPONCTBO H
HOPUHIMI paboThI Ja3epa

7.2.5

TexHUYeCKHEe  YCTPOMCTBA:  CHEKTpajbHBIA  aHAU3
(cekTpockom), Jiazep, KBAHTOBBI KOMIIBIOTED

7.2.6

[TpakTuueckue padoTel. HabmoieHue TMHERYaTOro CeKTpa

7.3

ATOMHOE APO

7.3.1

Metonsl HAOMIOJEHUS U PETUCTPAIUU  AJIEMEHTapHBIX
YaCTHI]

7.3.2

OtkpeiTHe paanoaktuBHOCTH. OmnbiTel  Pesepdoprna 1o
OTpECNIEHUI0  COCTaBa  PAJMOAKTUBHOTO  HM3JITYUYCHHS.
CgoiictBa anb(da-, Oera-, ramma-usznydeHus. BiusHue
PalMOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBI

7.3.3

OTtkpbITHE NPOTOHA M HeWTpoHa. HykioHHas Mozpens siapa
Ieitzendepra — MBanenko. 3apsia siapa. MaccoBoe YHCIIO
siapa. M3oTonsl

7.3.4

Anbda-pacrian. DIEKTpPOHHBIM W TIO3UTPOHHBIA Oera-
pacnaa. I'aMma-uznyuenue. 3akoH  paJAMOAKTUBHOIO
pacmaja

7.3.5

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cubl. Jledekt
MAaccChl siipa

7.3.6

H,[[epHLIC pEaKIuu. I[CJICHI/IG W CUHTC3 AOCP

7.3.7

SAnepublii peakrop. Tepmosinepusiii cuntes. IlpoGiaemsr u
NEPCIEKTUBBl  SIAEPHOW  DHEPreTUKH.  DKOJOTMYECKHE
aCIIEKTHI SIEPHON DHEPIE€TUKHU

7.3.8

DJIeMeHTapHbIe YaCTHUIIBI. OTKpbITHE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICUCTBUS

7.3.9

TexHudeckue ycTpoMCTBa: IO3UMETP, Kamepa Buibcona,
SIEPHBIA peakTop, aTOMHAasi OoM0Oa

7.3.10

[IpakTuueckue pabotel. ccnenoBanue TpekoB vacTuil (1o
roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOPU3NKU

8.1

Bun 3Bé3nnoro Heba. Co3Besnusi, ssipKkue 3BE3/BI, IIAHETHI,
X BUOINMOC IBUKXCHUC

8.2

Conneynas cuctema. [lnanetsl 3emHol rpynnsl. [lnaHersi-
TUTaHTBl U MX CIyTHUKH, KapjuKOBBbIE IUIaHETHI. Maible
Tena CoJTHEUHOM cucTeMBI

8.3

Coanne, hotochepa u armochepa. ConHeuHass aKTHBHOCTh

8.4

Uctounuk sueprun CoJiHIA U 3BE3NT




8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: MAcca, CBETUMOCTb,
pamguyc, TemImepaTypa, HUX B3auMOCBsA3b. [lmarpamma
«CTIEKTpPaJbHBIA KJIACC — CBETUMOCTb». 3BE3/bl TJaBHOU
II0CJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb)
JUI 3BE3]1 TTIaBHOW ITOCJIEJOBATEIbHOCTH

8.6

###Par###Buytpennee crtpoenue 3BE3N. CoBpeMEHHBbIE
NPEJCTaBICHUS O MPOUCXOKICHUU U ABoionuu CosHIa U
3BE3/1. DTarbl KU3HU 3BE3]T

8.7

Mueunslii [1yTs — Hama ["anaktuka. CnupanbHas CTpyKTypa
['anakTukn, pacrnpeneneHue 3BE3N, Tra3a W IBUIM.
[Tonoxenne n asmxenne ConnHua B 'anaktuke. Ilnockas u
cepuyeckas noacucreMsl ['anakTuku

8.8

Tunsl ramakTuk. PaguoramakThuku W KBazapbl. YUEpHbIe
JBIPHI B SIPAaX TAIAKTHK

8.9

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa66ua.
Pazberanune ramaktuk. Bospact u paauyc BcenenHon,
teopus boisbmoro B3peiBa. Mogens «ropsyeil Beenennon».
PennkToBOE M3iTyueHUe

8.10

MacmtabHass crpyktypa Bceenennoil. MertaranakTuka.
Hepeménnpie mpoOieMbl acTpPOHOMUU




ITPOBEPAEMBIE HA ET'3 10 PU3UKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHUS OCHOBHOMU OBPA3OBATEJIBHOU TPOI'PAMMBI CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

Kon
NpoBepPsSIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATaM OCBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero oopa3oBanusi

1

ChopmupoBaHHOCT, YMEHHUH pacrno3HaBaTh (U3MUYECKUE SIBICHUS (MPOLIECCHI) U
OOBSICHATh MX HA OCHOBE M3YUYEHHBIX 3aKOHOB

Bnagenne ocHoBomonaralomuMy (U3MYECKUMU TOHSITUSMH U BEJIHMYHUHAMH,
XapaKTEPHU3YIOUIUMHU (PU3UIECKUE TTPOLIECCHI

ChopMuUpOBaHHOCTh yYMEHHH TPUMEHSTH 3aKOHBI KJIACCHYECKOW MEXaHUKH,
MOJIEKYJISIPHON (U3UKH U TEPMOJIMHAMUKHU, SJIEKTPOJAUHAMUKH, KBAHTOBON (DHU3UKHU
JUIs aHanmu3a W OOBSACHEHMS SBICHHH MHUKPOMHpA, MaKpOMUpa M MEramupa,
pasnuyath ycloBusl (TpaHHIb, O0NACTH) MPUMEHHUMOCTH (PU3UYECKHX 3aKOHOB,
MOHMMATh BCEOOIMH XapakTep (YHIAMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTH
UCIONIb30BAaHUsl YAaCTHBIX 3aKOHOB; AaHANU3UPOBATh (DU3MUECKHE MPOLECCHI,
UCIOJIb3Ysl OCHOBHBIE M10JIOKEHHUS], 3aKOHBI U 3aKOHOMEPHOCTH

ChopMUpOBaHHOCTh yMEHHUSI pa3inyaTh yCIOBHA NPUMEHHUMOCTH MoJenei
(M3UYECKUX TEJ U ITPOIIECCOB (SIBJICHUIA)

CdopmupoBaHHOCTH YMEHUS pelllaTh pacuETHbIE 3a]]a4l C SIBHO 3aJJaHHOW M HESIBHO
3aJJaHHOM (u3MuecKko MOJENbl0: Ha OCHOBAaHMHM aHAIM3a YCIOBHS BHIOWMpPATH
¢buznyeckue MoJENIH, OTBEYarollue TpPeOOBaHUSAM 3a/ladH, NMPUMEHSITh (OPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIaThl (PU3NUYECKUX TEOPUIl NMPH HCIOIb30BAHUU
MaT€MaTHYECKUX METOJOB pElIEHUs 3aJay, NMPOBOAUTH PAaCUEThl HA OCHOBAaHUU
MMEIOIIMXCA JaHHBIX, AHAJIMU3UPOBATH PE3YJIBTATBl U KOPPEKTUPOBATh METOMbI
penieHus ¢ y4€TOM MOJyYEHHBIX Pe3YyJIbTaTOB

Pemarp kadecTBeHHblE 3aJauM, TPEOYyIOLIME NPHUMEHEHUS 3HAHUW M3 Pa3HBIX
pa3zenoB IIKOJBHOTO Kypca (M3MKM, a TaKKe MHTErpallud 3HAaHUH W3 JAPYTUX
IIPEAMETOB E€CTECTBEHHOHAYYHOI'O0 IMKJIA: BBICTPAMBATh JIOTUYECKYIO IETOYKY
paccyXJeHUi ¢ Omopod Ha H3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3NYECKHE
SIBIICHUS

Brnagenne OCHOBHBIMU METOJaMH HAYYHOTO MO3HAHUS, MCIIOJIB3YEMbIMU B (DU3HKE:
NPOBOJUTh TPSIMbIE W KOCBCHHBIC H3MEpPEHHs (U3UYECKUX BEIMYMH, BHIOUpas
ONTUMAJBHBIA CHOCOO W3MEpPEHUsT M HWCIONB3Yys] M3BECTHBIC METOJbI OIICHKHU
MOTPENIHOCTE WU3MEPEHUH, MPOBOAUTh MCCICIOBAHUE 3aBUCUMOCTEH (DU3HMUYECKUX
BEJIMYMH C WCIIOJIb30BAHUEM TIPSIMBIX U3MEPCHHH, OOBSICHATH IOJYYCHHBIC
Pe3yabTaThI, UCTIOJIB3Ys (PU3HUECKUE TEOPUH, 3aKOHBI M TIOHSTHS, U JIeJIaTh BHIBOJIBL;
coOoaTh mpaBuiia 0E30MacHOTO Tpy/a MpH MPOBEACHUH HCCIIEIOBAHUN B paMKax
Y4eOHOTO  OJKCIIEPHMEHTa M  y4eOHO-HCCIICIOBATEICKON  JIEATEBHOCTH ¢
UCIIONIb30BaHUEM IHU(PPOBBIX HW3MEPHUTEINBHBIX YCTPOHCTB ¥  JaOOPaTOPHOTO
o0opyI0BaHUS

CdopMUpOBaHHOCTh YMEHUN aHATM3UPOBATH M OIICHUBATH MOCJIC/ICTBHS OBITOBOW M
HpOH3BOIICTBCHHOI>i JCATCIIBHOCTHU YCJIOBCKaA, CBHSaHHOﬁ C (1)I/I3I/I‘-IGCKI/IMI/I
mporeccaMi, ¢ TO3UIUMH DKOJOTHYECKON O€30MacHOCTH; TPEICTABICHUNH O
paHI/IOHaHBHOM HpPIpO,[[OHOJII:BOBaHI/II/I, a TAKXEC paSYMHOM HUCIIOJIB30BAHUUN
JIOCTVKEHUN HAyKW M TEXHOJOTWH ISl NaJbHEHIIEro pa3BUTHS YEJIIOBEYECKOIO
oOmecTBa

OBnameHue pas3aUYHBIME crocobamu paboThl ¢ uHpOpManmel QPU3NIECKOTOo
COJIEp’)KaHUsl C MCIOIb30BAaHHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHIA;
pa3BUTHE YMEHHH KPUTHUYECKOTO aHAIHM3a U OIEHKH JOCTOBEPHOCTH IMOTy4aeMOn
uH(popMaluu
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ChopmupoBaHHOCT, YMECHHI MPUMEHSATH OCHOBOIIOJATAIONINE ACTPOHOMUYCCKUE
MOHATHUS, TEOPHH M 3aKOHBI IS aHadu3a M OOBACHEHHUS (U3MYECKUX TPOIECCOB,
MPOUCXOAAIINX Ha 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKTAIAKTUYECKON Cpefe;
NIBIDKEHUS HEOECHBIX TeJI, DBOIIOLNHY 3BE3 U BeenenHoi




IHHEPEYEHDb 2JIEMEHTOB COILEPXAHUS, IIPOBEPAEMBIX HA EI'D 11O

OU3UKE
Kona Kon
a N
pasnena/te IeMeHTa IIpoBepsieMblii 2JIEMEHT COJEePKAHUS
MBI
1 MEXAHUWKA
1.1 KMHEMATHUKA
111 Mexanudeckoe JBrkeHHE. OTHOCHTEIBHOCTh MEXaHHMYECKOIO
o nemwxkenna. CucremMa orcuéra
MartepuanbpHas TOUKa.
7 TpPacKTOpHA
Eé pamiryc-Bekrop:
Fle)=(le) vz ) =(2)),
TpaeKTopIid,
HepeMeIleHIIe: ! ? =
1.1.2 AF =F(t,)—T(t)) =7, —T, = e
=(Ax,Av,Az),
MyTb.
CroxeHIe nepeMenIeHHil:
Ny =AY, +17,
CKopocTh MaTepHaJIbHOM TOUYKM:
AP s g .
0=—o =i'=(v,.v,.0_).
At SRS (O
Ar—0
Ax . .
v =— =X, o= Pl =g
113 e AHAJIOIIMHO v, =Y/, U.=Z,
f—
CroxeHIle CKOPOCTEil: o, =0, + 0, -
Brruucnenue nepeMenieHust 1 myTu MaTepruaibHOM TOYKH TIPH
MPSIMOJTMHEHOM JABM>KEHUU BIOIb OCH X 10 TpaduKy 3aBUCUMOCTH
V(1)
i KD i f
VckopeHHe MaTepHalIbHOII TOYKIL: d = ¥l =0,/ =(a,.a_|
¢ | Y sl
1.1.4 e
Au R rooac -
a =—- =(y,),’. aHANOTIYHO a, = (v, }', a.=(v. ).
ars0 ' i
PaBHOMEpHOE TPAMOIIMHEHHOE TBHYKECHHUE:
x(t) = x0 + Uyt
1.1.5 x(f)=xo

+




ox

t
0. (t) — vgy = const
\
X
(0
v
Ox
const

PaBHOy'CI(OpeHHoe HpHMOHHHeﬁHOC JABHKCHUC!

at’
x(t)=x,+uy,t o

"

v (t)=u, +at

a, = const
vy, — U, =2a, (%~ %)
ITpn1 ABIDKEHINI B OJTHOM HAIIPABIEHHH OyTh §= 1 "2 ¢

CBoOoaHoe majieHre. Y CKOpeHHe CBOOOTHOTO TaACHHMS.

Vo

0 Xo \—-
I[BI/I)KGHI/IC TCJa, 6pOHleHHOr0 101 YI'JIOM O K TOPHU30HTY!




l’x(z‘) =iy FOL = T o f

o 7 . 32
I v =y, +u, r+ 1T =1, +U,sina -7 —‘ET
. =

-
[v,(t)= v, =v,cosa

.-‘_‘UJ. (t)=v,, + g, =v,sina— gt

(e =0

B Ex
’._31- =—g =const

KpuBonuneiinoe npuxeHue. [[BrkeHne MaTtepruaibHON TOUKH 10
OKPYKHOCTH.
VYrioBas v IMHEHAsA CKOPOCTh TOYKHU:

v = wR
%
wR
[Ipu paBHOMEPHOM JABUKEHUU TOYKHU 110 OKPYKHOCTH
w = 21 _ 2mv
T
w
T
2w
2o

. HeHTpOCTpeMI/ITCJIBHOG YCKOPCHUEC TOYKH:

v 2

c




R
. IlosiHO€ YCKOpEHHME MaTEpUAIbHOM TOYKH

Teépnoe Teno. [locTtynatenbHOE M BpallaTeIbHOE IBUKEHUE

1.1.9 N
TBEPJIOIO TesIa
1.2 JNHAMUKA
121 HNuepumanwabie  cuctembl orcuéta. llepBwii 3akoH HproToHa.
o [IpuHnun otHOCcHTENBbHOCTH ['anmunes
Macca tena. [notHOCTH BemiecTsa:
m
P=v
p
1.2.2 v
m

1.2.3

Cuna. [IpuHIMNO cyneprno3uluy CUIL:
F

—

paBHOAENCTB — Fi+Fy+..

PaBHOZEHCTB




1.2.4

-—y——
£, £y
125 Tperunii 3axkoH HbIOTOHA [71s1 MATEPUAIIBHBIX TOYEK:
Fip =-Fn
3aKOH BCEMHPHOTO TATOTEHUS: CHJIbl MPUTSDKEHUS  MEXIy
TOYEYHBIMU MacCaMH PaBHBI
mym
F=G—12
R2
F
G
R
2
m
1
m
2
1.2.6

Cuna tsxectu. LleHTp TskecTH Tesa. 3aBUCHUMOCTh CHJIBI TSKECTH

OT BBICOTHI h Ha/l MOBEPXHOCTHIO MIaHETHI paguycom RO:
m

mg = ———
87 Ro + 1)

h)




GMm
Cuna ynpyroctu. 3akoH ['yka:
F,=—kx
F
12.7 )
—kx
Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHHs CKOIbKCHUSI:
Fip=uN
F
Uy
uN
1.2.8
Cuna TpeHus MOKos:
Fip <uN
F
)
<
UN
Koadduument tpenus
[aBiienue:
_E
P
1.2.9 p




1.3

CTATHUKA

—

F

MOMEHT CHIJIBI OTHOCUTEIBHO OCH BPAIICHHUS:
M| = FL, rae | — muieyo cuisl

—

F
1.3.1
a
OTHOCHUTEIIEHO OCH, MPOXOoAsimied depe3 Touky O MepreHIUuKYISIPHO
PUCYHKY
HCHTp Macc Tja. ]_[eHTp MacCC CUCTCMbI MATCPUAJIBHBIX TOYCK:
’ _myry+mpry + ...
H-M. mq+mp+..
r
M.
1.3.2




B onHOpogHOM 1OJIE TSAKECTH
(g = const)

const)
IICHTP MAacCC TeJla COBMAJIACT C €ro IEHTPOM TSHKECTH




VYcnosus paBHoBecus TBEpaoro tena B UCO:

(M, +M, +...=0

133 At i
LB 4B 4020
Pariil. 3akon [Tackans
34
JaBnenue B )xuakocTH, mokosiieics B UCO:
p =po+ pgh
p
#iPar#tl. | P
35 0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
H#Hi#HPar###1.
3.6
P
€CIIH TEJO U *KUJIKOCTh nokosrcsa B UCO, To
F Apx =P8 Vebirect
F

Apx
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BBITCCH

YcaoBue miaBaHus Tel

1.4

3AKOHbBI COXPAHEHN A B MEXAHUKE

Nmnynsc maTepruanbHONW TOYKHU:

—

p =mo

H#HH#HPar###1.
4.1 =
m
A%
I/IMHy.TIBC CUCTCEMBEI TCII:. . R .
p=p1t+p2+t..
p
H#HH##HPar###1. p
4.2
+




3aKOH U3MEHEHHUS U COXPAHEHUS UMITYJIbCA!
B CO

Ap =A(p1 +p2+...) = FlguewnAt + Fogpeun A + -

A(

HAHPar#H# 1.
4.3




A(

1BHEIIH

At

2BHEUIH

At

B CO , ectu

Ap =Ap1+pr+..




- -

FlBHeLIJH + F2BHeLLIH

1BHEIIH

2BHEIIH

PeakTuBHOE NBMKEHUE

+ ..

F

HitHPar#t] .
4.4
PaGota cuibl Ha MaJIOM NEPEMEICHUH:
A= |}“:| |A7|-cos a=F, - Ax
{;
145 v

MOoOIHOCTD CHUIBI:

€CJIU 3a BpeMs
At




At
paboTa CUIIbI U3MEHSETCA Ha , TO MOLIHOCTh CHIIBI
AA
P=— =F-v-cosa
At|,_,
f—

Kunernueckast sHEeprust MaTepragbHON TOYKH:

2 2
mo P
EKMH — —

2 2m

KUH

my

1.4.6

2m

3aK0H U3MEHEHUS! KHHETHUECKOW YHEPTHH CHCTEMbI MaTepUaTbHBIX
touek: B UCO AExun = A1 + A2 + ...

HOTGHHH&J’IBH&H SHEPTU:
JIA ITIOTCHOUAJIbHBIX CHUJI
A12 = Ell‘IOTeHLI, - EZI‘IOTeHLI, - AEI‘IOTeHLI,

1.4.7

12




InoteHny

210TeHI|

AE

TIOTEHIL

HOTCHHHaﬂBHaH OHEPIrusa MaTepHaHBHOﬁ TOYKHU B OJHOPOJHOM II0JIC
TSAXKECTU:
Enoreny = mgh

TIOTEHIL

mgh

[TorennuanbHast sHEprus ynpyro aeopMupoBaHHOIO Teja:
2

kx
EI‘IOTeHLl, = ?

TIOTEHIT




1.4.8

3aKOH U3MEHEHHUS U COXPAHECHUSI MEXaHUUYECKON YHEPIrUu:

Euex = B + EHUTBI‘HI-
B IICO AE,ex = Ascex menorerm. crns
B IICO AE,ex = 0, eI Agcex penorerm can = 0

1.5

MEXAHWYECKUE KOJIEGAHM 11 BOJIHbI

1.5.1

lMapmonnueckue KoneOaHusi MaTEPHAIBHOW TOYKW. AMIUIATYyAA H
(baza konmebanmii. Knnematnueckoe onucaHue:
x(f) = Asin{ @t +0,).

i) ==,
a(d=(v,), =—o'xf) =a +a'x=0,

rac X - CMEICHUE U3 PaBHOBCCHS.

JIlnHamMu4eckoe onucaHue:
ma, =—kx,

ma

ma

. 9TO 3HAYUT, YTO

F

—kx.

DHEPreTUYEeCKOe ONUCaHWe (3aKOH COXPaHEHUS MEXaHHYECKOU
SHEPTHH):




CBs3b aMIUTUTYABI KOJICOAHWN CMEIEHHUs] MaTepHaJbHOH TOYKU C
aMIUTUTYAaMHU KoJIeOaHul €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, a__ = @4

1.5.2

Ilepuon u yacToTa KOJIEOAHUH:
)
&l 1
T —_— — — —
w v
[leppox  mamblx  CBOOOJHBIX  KOJIEOAHWH  MaTEeMaTHYECKOTO
MasTHHKA:

T=2n i
g

[Tepnoa cBOOOAHBIX KOJIEOAHUI MTPYKMHHOTO MAasITHUKA:

TZET[JE
k

1.5.3

Boinyxnennsie kosebanus. Pesonanc. PezonancHas kpupas

1.5.4

[Tonepeunsie u POI0JIbHBIE BOJIHBL. CKOPOCTH paCcIPOCTPAHEHUS U
JUTMHA BOJIHBI:
v
A=0vT ==
v

N

WuTepdepentus u qudpaxitus BOJIH

1.5.5

3ByK. CKOpOCTh 3BYKa

MOJIEKYJISAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS OU3NKA

2.1.1

Mogenu CTpoeHMs Tas3oB, XKUAKOCTEW W TBEPABIX Ten. Ilycts
TepMOAMHAMUYECKas CHCTeMa (TeN0) COCTOMT M3 N OJIMHAKOBBIX

MoJIeKyJ1. Torja KoJu4ecTBO BEIIeCTBa
N m

V=—=—
Nao u




TIe

— 9ucio ABOTaipo, m — Macca CUCTEMBI (Tena),
i

U
— MOJISIpHAs Macca BeIecTBa

2.1.2 TenmoBoe IBUKEHUE aTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 B3anMoelicTBUE YacTHI] BENIECTBA

2.14 Juddyszus. BpoyHoBCcKOE ABHKEHHE

2.1.5 Monens ugeansHoro raza B MKT
CBsi3p MeXay JaBJIEHUEM U CpeIHEH KHHETUYECKOW »sHepruei
MOCTYIATEJIbHOTO TEIJIOBOTO JBUXKEHHS MOJICKYJ MJCalIbHOrO rasa
(ocuoBHOe ypaBHeHue MKT):

2.1.6 gy

P—lmmn:?—zn;mcv:\
3 3 L 2

i -— J

2
=—n-&,.
3




rze m0 — macca 0JTHOM MOJIEKYJIbI,

n=

<I|z

- KOHOCHTpanusg MOJICKYJI

AocomoTHas Temneparypa: T =t +273K

CBs3p TEMIEpaTypbl raza co CpeaHeld KHUHETHYECKOW SHeprueu
MOCTYMATEJIbHOTO TEIJIOBOTO JABUKEHUS €r0 MOJICKYJI:
my” |

{ -

| >

£ =| — =_kT
nocT ‘L 2 2

Ypasaernwne p = nkT

2.1.10

Mogenp uaeaabHOIO ra3a B TCPMOANHAMUKE:

(Vpagrerne Merrereera — Kianeipora
| BEIpasKeHHe U1 BHYTPeHHEH SHepIHH
VpapreHne MeHzueneeea — KianeiipoHa (IpHMeHIMEIE
3aIlICI):
m pRT

pV=LRT =vRT =NikT, p=EZ2
¢ T

BripakeHHe 1114 BHYTPeHHell 3Heprii 0IHOaTOMHOIO IHIe:
raza (IpIMeHIIMEIe (DOPMET 3aIIIICH):
3 3m

U=2vRT =3 Nkr =2 RT = ve T=2 p¥
2 2 2 n e

2.1.11

3akoH JlanbTOHA 71 TaBJIEHUSI CMECH Pa3pPEKEHHBIX Ta30B:

p=p1+p2+..

S




+
P
2
_|_
W3omporieccsl B pa3pekKCHHOM Ta3e ¢ MOCTOSHHBIM YUCIOM MOJICKYJT
N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA V):
m3orepMma (T = const): pV = const
nzoxopa (V = const):
p
= = const
T
T
p
2.1.12
const
n3obapa (p = const):
v_ const
T

const




I'padmueckoe npencrapnenue nzonporueccos Ha pV-, pT-u VT-

JuarpaMmmax.
OO0BEeIUHEHHBI Ta30BbIA 3aK0H:
PV = const
=
T
pV
const

JJI1 TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)IHICHHI)IG 1 HCHACBIIICHHBIC ITaphbl. KauecTtBeHHAs 3aBHCHMOCTD

2.1.13 IJIOTHOCTU WM JABJIEHUS HACBIIIEHHOIO Iapa OT TeMIIepaTyphl, UX
HE3aBHCUMOCTh OT 00bEMa HACBIILIEHHOTO Mapa
BnaxnocTs Bo3myxa.
OTtHOcuTENbHAS BIAXKHOCTB!
Pnapa(T) _ Pnapa(T)
PHaCblu.l,napa(T) PHaCblLunapa(T)
p
HachIIapa
)
2.1.14
p
napa




HacChIIIIapa

)

napa

(7

Wsmenenue arperaTHbiX COCTOSTHUM BCOICCTBA: HCIIAPCHUC H

2.1.15
KOH/JICHCALIUs, KUTICHUE KUJIKOCTH
21.16 N3meneHnne arperaTHbIX COCTOSIHUM BEILECTBA: IUJIABJICHUE U
o KpUCTaJIM3aLIHs
2.1.17 [TpeobpazoBanue YHEpruu B (Ha30BBIX MEPEX0aX
2.2 TEPMOJNHAMUKA
2.2.1 TermmoBoe paBHOBECUE U TEMIEPATypa
2.2.2 BuyTpeHHss 3HEprust
293 Temnonepenaya kak crnoco® M3MEHEHHsI BHYTpEHHEW sHeprum 0e3
o copepuieHust padoTel. KoHBeK1IMsI, TEIIONPOBOAHOCTD, U3JIyUYEeHUE
KonnyecTBo TEmIOTHI.
VY neapHas TEIIOEMKOCTH BEIIEeCTBa C:
Q =cmAT
224 0
cmAT
VY nenpHas Temnora napooopazoanus L: Q = Lm.
2.2.5 VY nenpHas TemnoTa miaBieHus A Q = Am.
VY aenpHas TemioTa cropanus Tommaa q: O = gm
DnemeHTapHas paboTa B TEpMOAMHAMHUKE:
A =pAV
A
2.2.6 =
PAV
Brrurcnenue padoThI 1o rpaduky mpoiecca Ha pV-auarpaMmme
IIepBblil 3aKOH TEPMOAVHAMUKH:
Qu=AlUp+Ap =(Uz-Uy) + A
2.2.7

12




u

12

Annabara:

12

12

Qu=0=Ap=(U;-Uy) =AU




||v

AU

12

2.2.8

Bropoii 3akon TepMmoanHamMuku. HeoOpaTumMele mporiecchbl

229

[Tpuxumne! geicTBrs TemoBbIX MamuH. KIT/:

A Q

33 ITHEI *-I-IBI‘P_|QXGJI|:1_|QJL{:JI|

] —T —
] o =

Qua.rp Harpg X Harp

2.2.10

Maxkcumansaoe 3Hauenne KIIJI. Iukm Kapnao:
T EIp T xem 1— s

Max N = Mg, = — = £

T T

EaTp HATD

2.2.11

YpaBHEHHE TEIUIOBOTO OanaHca:

Q]+Q2+Q3+...:O




SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I1IOJIE

3.1.1

DJIeKTpuU3alus TeJl U €€ MPOsBICHUS. DJIEKTpUUecKui 3apsi. [[Ba
BUJA 3apsfa. OJEMEHTAPHBIA D3JIEKTPUYECKUH 3apsii. 3aKkoH
COXPAHEHHUS AJIEKTPUYECKOTro 3apsia

3.1.2

Bzaumopeiictue 3apsanoB. Toueunsie 3apsapl. 3akoH Kynona:

B OTHOPOAHOM BCHICCTBC C Z[HBHCKTPHHCCKOﬁ MPOHUITACMOCTBIO
&

sz‘?l'lqz o 1 _‘?1"?:

&1 4neg, o

Dnekrpuyeckoe nosie. Ero neiicTBrue Ha AIeKTPUUECKUE 3apsiIbl

Hanpsyk€HHOCTB JIEKTPUYECKOTO MOJIA:
i F
E —

Jnpo6HbIii

pooH
BIH




ITone Toueunoro 3apsaa:

E, =k
r
p
k
r
q
b
OJIHOPOJHOE TI0JIE:
E = const.
E
const.
KapTunbl 1MHUN Hanps>KEHHOCTU ATUX TOJIEH
[ToTeHIManbHOCTD 3JIEKTPOCTATUHYECKOTO TOJISL.
Pa3HoCTh NOTEHIIMATIOB ¥ HAIPSKEHUE:
A =q(Pp1 - P2) =—qA¢ =qU.
A

12

q(¢




[ToTenunanpHas 3Heprus 3apsaa B JEKTPOCTATUUECKOM IIOJIE:

W=g¢
w
q¢
A=—AW
A
—AW
HOTGHI_II/IaJI BHCKTPOCTaTI/I‘-ICCKOF O IIOJIA.
¢=2
q
¢
q
w

CBs3b HaHpH)KéHHOCTI/I mojisi MW Ppa3HoCTU MOTCHIHUAJIIOB JIA
OJIHOPOJIHOTO AneKTpocTatnyeckoro mojsi: U = Ed

[TpuHIUN Cynepro3uLUy 3JIEKTPUUECKUX MOJIeH:

E=E/+E,+...0 =1+ P2+ ...




IR

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

Ycnosue paBHOBECHS 3apA0B: BHYTPU IIPOBOAHUKA
E+t=0




0
, BHYTPH U Ha MIOBEPXHOCTH MPOBOJHUKA ( = const

Z[I/IBJ'IGKTPI/IKI/I B DOJICKTPOCTAaTHUYCCKOM IIOJIC. III/IBJ'IGKTpI/ILIeCKaﬂ
IpOHUIIACMOCTh BCIICCTBA €

Kongencarop. DneKTpoEMKOCTh KOHIEHCATOPA:

_1
C‘u

aﬂeKTpOéMKOCTB IIJIOCKOI'O KOHJACHCATOpa:

c=£805_ ¢,
d

&€

eC

3.1.10

HapaHHeHBHOC COCAMHCHHUE KOHACHCATOPOB!:
q = ql + qz + ...,ul = UZ = ...,Cnapann - Cl + C2 + cee




napan

ITocnenoBaTenbHOE COeTUHEHUE KOHJACHCATOPOB:




I

110
cln

1

C,I'IOCJ'I

u=u,+ u2...,ql =42 =,

1

1

= —+...
Cq

Ca




9HeprI/I}1 3ap}I>KeHHOFO KOH,Z[eHcaTopai
_qu _cu*_gq°
We= 2 2 2C

2

3.1.11




CcU

3.2

3AKOHLI ITTIOCTOSAHHOI'O TOKA

3.2.1

Cuia Toka:

[Tocrosnnsil Tok: I = const
Jng nmocrosiHHOTO TOKA = It

322

YCIoBHsI CyIIECTBOBAHUS SJIEKTPUIECKOTO TOKA.
Hanpsioxenue U u OJ1C E

3.23

3axon Oma Juid ydacTka Lenu:
I=

==

~

324

DNEeKTpUUYECKOe COMPOTUBJICHHE. 3aBUCHUMOCTh COIPOTUBIICHUS
OJIHOPOJIHOTO TMPOBOJAHHMKA OT €ro JUIMHBI U CEYEHHs. Y JeIbHOE
COINPOTHBIICHUE BEILIECTBA.




=

Hctounnku Toka. 3/]C ucTouHMKA TOKA:!
E= ACTOpOHHVIXCI/IJ'I

q

Iy

q
3.25
A
CTOPOHHHUXCH
I
BHyTpeHHee COnpoTHBICHHE HCTOYHHUKA TOKA
3axoH OMa a1 oJHOM (3aMKHYTOM) 3nekTpuueckoi nenu: E = IR
+ Ir, oTKy 12
E
I=—
Rr
1
3.2.6 -
Rr




3.2.7

Hapanneanoe COCIUMHCHHUEC IMPOBOJHUKOB!

[=11+12+..,Ul=U2=..,,
1 1 1

Rnaparlrl Rl RZ

mapa
1

= +— ..




HOCHeHOBaTeHBHOe COCIUHCHUC ITPOBOJHUKOB!
U=Ul+02+.,11=12=..,
I{nocn ::1{1 +'1{2 + ...

TocJIt

Pa6ota snexkrpuueckoro toka: A = [Ut.
3akon Jxoyns — Jlenma:
Q =Rt

¢

3.2.8 2
Rt

Ha pesucrope

uZ
KQ:A:FM:Hﬁ:i¢




o

MOHIHOCTI) QJICKTPHUYCCKOI'O TOKa:
Ad
P=—| =IU
Ar Ar—)
TermtoBas MOIIHOCTB, BbIACIIAACMAA HAa PE3UCTOPC!:

-

- U )
P=I'R=—=1IU
3.2.9 R
MoniHocTh HICTOYHHKA TOKA:
MA
_ CT. CHIT -
B = =W EI
4 Ar—0
CBOOOIHBIE HOCUTENU JIEKTPUUYECKUX 3apsiioB B TMPOBOJHUKAX.
3210 MexaHu3Mbl MPOBOAUMOCTH TBEPABIX METAIOB, PacTBOPOB U
- paciuiaBoB 3JICKTPOJIUTOB, ra3os. [TonynpoBoaHUKHU.
[TonynpoBOAHUKOBBIN THOJ
33 MAT'HUTHOE ITIOJIE
Mexanudeckoe B3aUMOACHCTBHE MArHUTOB. MAarHuTHOE IIOJE.
Bexktop  MarnutHOW — uMHAYKUuU. [lpuHOMOD — cynepno3uuuu
MAarHUTHBIX ITOJIEH:
331 B:B1+B2+...




JIvHMUM WHIYKIMU MarHuTHOro mnoss. KapTuHa auHWUA WHIYKIHA
MarHiTHOTO TOJISI TIOJIOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSHHBIX
MAarHuTOB

OmneiT Dpcrena. MaruutHoe nose NpoBoJHMKA ¢ TokoM. KapTtuna
JUHUA  MHAYKOUM ~ MarHUTHOTO  IOJs  JJMHHOTO  MPSMOTO

332
MPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C
TOKOM
Cuna Amriepa, e€ HanpaBJICHUE W BEJIMYMHA:
F 4 = IBlsina
4
333 IBlsina
, TJIE 0L — YTOJI MEXK]Ty HAalPaBJICHHUEM MPOBOJHUKA U BEKTOPOM
B
B
334 Cuna Jlopenna, e€ HanpaBJICHUE U BEJIMUMHA:

Fﬂopzlql




Jlop

| g | vBsina
IJI€ O — YTOJI MEXKIY BEKTOPAMH

l

. I[BI/I)KGHI/IG 3ap$DK€HHOI71 YaCTHUIbl B OAHOPOJHOM MAardHMTHOM IT0JIC

3.4

OJIEKTPOMATHUTHASA UHAYKINA

IToToK BEKTOpa MarHUTHOM UHIYKIIVU:
& =B, S = BScosa

D
B
34.1 S
BScosa
7 B
4
G729
34.2 SIBnenue anexkTpoMariuTHOM HHAYKIMU. DJIC HHAYKIMK
3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Papajes:
AD ,
343 =—— =

344




O/1C uHAYKIMH B IPSIMOM MPOBOJAHUKE UTMHOU |, ABMKYIIIEMCSI CO
CKOPOCTBIO

(;)J_l)

)

B OJJHOPOJIHOM MarHUTHOM mnoJje B:
| E; |= Blucosa

Blvcosa

, TJIe 0. — yTOJI MeXAy BEKTOpoM B 1 Hopmaibio

n

K IJIOCKOCTH, B KOTOPOH JIeXkKaT BEKTOPBI

Inv




/
u
\%
; €ClId B
)
[
1
1
B
B
LU
v
A%
TO
| Ei |: Blv
|E
|
Blv
34.5 ITpaBuiio Jlenna
NHIyKTUBHOCTB:
34.6 [ = )
1




I~

1
o
, umn @ = LI
Camounaykuus. 1C caMOUHIYKIUY:
Al
E=-L~| =L
Af—)

9Hepl"I/I$I MAarauMTHOTI'O ITOJIA KaTYIIKKU C TOKOM:

LI2
W, ==
L=7

3.4.7
2
LI
2
3.5 SJIEKTPOMAT'HUTHBIE KOJIEFAHMA 11 BOJIHbI
3.5.1

Konebarenbupiii  koHTyp.  CBOOOJIHBIE  3JEKTPOMAarHUTHBIE
Kos1e0aHus B U1€aJIbHOM KOJIe0aTeIbHOM KOHTYpE:




;[_n T_J :qullll_ C!JI-!-EPGJ

[ L(t) =g, = cq, cos| ot +@, | =1 __ cos(ct +qy)

T =2nJLC

®opmyna TomcoHa:

T
27
LC
, OTKy1a
21 1
w = ? = —
VJLC
w
T
27
L
C

CBs13b AMIINIMTYJBI 3apsaaa KOHACHCATOpa C aMHHHTYZ[OfI CHJIbI TOKa




npu CBO6OI[HBIX SJICKTPOMAIrHUTHBIX KOJICOAHHAX B nacaJbHOM
KoJie0aTeIbHOM KOHTYpC:

c _ j'111.3.1-1
;A
6}
3aKOH COXpaHEHHsI SHEPTUHU B UI€aTbHOM KOJieOaTeIbHOM KOHTYpE:
3.5.2
3.53 BbiHyKI€HHBIE 3JIEKTPOMAarHUTHbIE KosieOaHusl. Pe3oHanc
Ilepemennsiii Tok. IlpowsBoiacTBO, mepemaya u  MOTpedIcHHE
JIEKTPUUYECKON SHEPTUU
3.5.4 s/ VN 7 GO 5. 1 LA 5
+ = mox = TEE = const.
2 2 2 2
CBoiicTBa 3JIGKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
ElBlc
E
1L
3.5.5
B
1
C
356 [Ikana 31eKTPOMAarHUTHBIX BOJH. [IprMeHeHne 371eKTpOMarHUTHBIX
o BOJIH B TEXHHUKE U OBITY
3.6 OIITHUKA
361 [IpssmonuHEiHOE pacHpoCTpaHEHUE CBETa B OJHOPOAHOM Cpele.

Toueunslii nicTouHuK. JIyd cBeTa

3.6.2

3aKOHbI OTPa’KEHHUS CBETA.

a=p




alP

S S

3.6.3 [TocTpoenne n3o00pakeHUH B IIIOCKOM 3€pKaje

3aKOHBI IMPECJIOMIICHUA CBCTA.

[Ipenominenue ceera:
nisina = npsinp.

n
1
sino
n
2
sinf.
AOCOTIOTHBIN MTOKa3aTeNb MPEIOMIICHHUS:
c
Nage ==
abc 0
n

abc

3.6.4

OTHOCI/ITCHBHHﬁ NOKa3aTeiib MPCIOMIICHUA:
oo = np 91
oTH = —
ny (%)

OTH




Xoj Tyden B MpHU3Me.
1"1 = kr: . ”1}.: = ”:}. 73
CoOTHOIIIEHHE YacTOT M COOTHOUIEHWE JIMH BOJH IpPU MEPEXoje

MOHOXPOMAaTHYECKOIO CBE€Ta uepe3 TIpaHully pasgena JByX
ONTUYECKUX CPEN:

3.6.5

n,<n, n,

n

anp

[lonHOE BHYTpEHHEE OTpaKEHHUE.
[TpenenbHbIi yroi MOJHOTO BHYTPEHHETO OTPAKEHUS:




Sinap, =——=—=
p
7’lo-|-H 1’11

Sina

np

3.6.6

Cobuparonue 1 pacceuBaronie JUH3bl. ToHKas auH3a. POKyCHOE

PACCTOSAHUC U OIITUYCCKAsA CHUJIa TOHKOM JIMH3HI:
1
D=1
F




3.6.7

®opmyJia TOHKOM JIMH3bL:

QU=
=

VBenunuenue, 1aBacMoe JIMH30M:

!

_h_
r=g=

el

(i
d




/1

d T

N[\

F\ h
f

R
B ciyuae paccenBaroniei JMH3bI:

D0 = F ==0,

3.6.8

B!




r-h LAl
d
r
H
h
d
/1

Xox ny4a, OpPOMISAIIEro JIMH3Y IOJ MPOU3BOJIBHBIM YIJIOM K €&
IaBHOW onTu4eckoil ocu. I[locTpoeHune wu300pakeHUH TOYKHA M
OTpe3Ka MpsAMO B COOMPAIOIIMX M PACCEHBAIONIMX JIMH3aX M UX
cUcCTeMax

doroanmapaT Kak onTudyeckuid mpubop. [ma3z kak onTudeckas

3.6.9

cuctema

Wntepdepennust  cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBHUS
3.6. HaOJI0/IeHUs MAaKCUMYMOB M MHMHHUMYMOB B HHTEp(EepeHIIMOHHOMN

KapTUHC OT ABYX CI/IH(I)8.3HBIX KOT'CPCHTHBIX KCTOYHUKOB!




_— .
MAaKCIIMYMBEI — A=2m —y M= O+ +2.33 .

7

e

LK
MITHIIMYMBI — A=12m+ 1,):, A8 4 B b G 0 S5 s

-

3.6.11

Hudpakmuss  cera.  JudpakumonHas  pemérka.  YclIoBHe
HaOJIIO/IEHUsI TJIaBHBIX MAaKCHUMyMOB IIPH HOpPMAJbHOM IaJ€HUU
MOHOXPOMAaTHYECKOTO CBETa C JJIMHOW BOJIHBI A Ha PEHIETKY C
nepuoaom d:

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

dsin@

m

3.6.12

Hucnepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOI 1Y AJIU3M

4.1.1

l'umote3a M. [1nanka o kBantax. @opmymna [Inanka: E = hv

®otonbl. DHeprus GoToHa:
E=hv= }% =pc

by




pc

Nmnynsce poTona:

[ S




4.1.3 ®otorddext. Onbitel A.I'. CtoneroBa. 3akoHbl hoTodddexra
YpasHenue DitamreitHa st porodrddexra:
E porona = ABBIXOAA + Eppimaxs
rae ,
he
E =hv=—
¢oToHa A
(orona
4.1.4
hv
A
he
hc
ABbIXO,El,a = thp = A_
Kp
JlaBreHue cBera.
4.1.5 JlaBneHue cBeTa Ha MOJHOCTHIO OTPaKAOLIYH0 MOBEPXHOCTh U Ha
MTOJTHOCTBIO TMOTJIOMIAOIILYIO TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InaneTapHas MOJIEJIb aTOMa
[Toctynater bopa. Wznydenme wu morjiomeHne (GOTOHOB TIpH
Mepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUH HA IPYTOM:
he
422 ;.i"'b-’m” = ) = |En _Em|
“mn
JluHeWyaTsie CIIEKTPHI.
423 P

CrnexTp ypoBHEHN 3HEPTrUU aToMa BOJIOPOJIA:




4.3

OU3NKA ATOMHOTI'O SAJAPA

43.1

Hykmonnas monens sinpa [eiizenOepra — MBanenko. 3apsia sjpa.
MaccoBoe uncio sapa. M3oTonsl
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PagnoakTUBHOCTE.
Annda-pacman:

x> Yaeine

bera-pacna.
ONeKTPOHHBIN -pacHa;
0N L)

‘}Xezi‘:Y + je+v
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ITo3utpoHHsI B-pacnai:

i A~r —~
AX->AY+ S+ v,

['amMmma-uznydyeHue
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3aKoH paJiMOaKTUBHOTO pacnaja:
~t

N(t) =Ng=2T

[Tycth m — Macca paiMOaKTUBHOTO BelecTBa. Toraa
=t
m(t) =mg*2T

43.4

S nepuble peakuuu. JleneHue U CUHTES AIEp




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJLHOTI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka; 10 knacc. yriyonennoe odyuenne KacesnoB B.A. OO01iecTBo ¢ OrpaHHueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiectBo «M3aarenscTBo «lIpocBerienne»
» ®usuka; 11 knace. yrnyonennoe odyuenne KacosinoB B.A. O611ecTBO ¢ orpaHHUEHHOM
OTBETCTBEHHOCTBIO «[PODAY; AxunonepHoe oodmectBo «M3narensctBo «IIpocsenienue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



