


HHOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3Mke Ha ypOBHE cpelHEro o011ero oopazoBanus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHWM K pe3yJibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEIbHOW MPOTrPaMMBl,
npenctaBieHHbix B ®I'OC COO, a Taxke ¢ yu€rom denepaiapbHOil pabodell MporpaMMsl
BocriuTanusi U KoHuenuu npemnogaBanust yueOHoro npeamera «duszmka» B 00pa3oBaTeIbHBIX
opranm3anmsix  Poccuiickoit ®enepanuu, peanu3ylIUX OCHOBHBIE  00pa3oBaTElbHBIE
MIPOrPAMMBI.

IIporpamma mno ¢Qusuke ompenenser 0053aTeIbHOE NPEIMETHOE COJEp)KaHUE,
yCTaHABIMBAET PEKOMEHAYEMYIO MOCIEAOBAaTEIbHOCTh U3YUEHHS] TEM U pa3felioB y4yeOHOro
npeaMeTa ¢ yaéToM MeXIPeAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€il, TOTMKH yueO HOro npoiiecca,
BO3PACTHBIX 0coOeHHOCTeN o0yuatonmxcs. [Iporpamma no ¢usnke 1aét npeacraBieHue o IesX,
coiepKaHuM, O0IIIel cTpaTernu o0y4YeHHsl, BOCIIUTAHUS U Pa3BUTHS 0OYyYarOMIUXCS CPEICTBAMU
yuebHoro npenmeta «Pu3uka» Ha yriyOoJaE€HHOM ypOBHE.

Wzyuenue kypca ¢(us3uku yriiyOnE€HHOrO YpOBHSA IO3BOJISIET pealn30BaTh 3aJadyH
po(hecCUOHAIbHOW OPHUEHTAlMH, HANPaBICHO Ha CO3/1aHHUE YCIIOBUHM JJI MPOSBIEHUS CBOMUX
UHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaxAbIM OOydarolMMcs, KOTOpbIe
HEOOXOAUMBI Ui TNPOJOJDKEHHs 00pa3oBaHMs B OpraHu3alMsIX Npo¢ecCHOHATbHOIO
00pa30BaHMsI 10 Pa3JIMYHBIM (PU3UKO-TEXHUYECKUM U NHKEHEPHBIM CIELUATbHOCTSIM.

B mporpammMe mo ¢usuke ONpenesnstoTcs IUIAHUPYEeMble pPe3yJbTaThl OCBOEHHS Kypca
(U3MKH Ha YPOBHE CPEHETO 00111er0 00pa30BaHUs: IMYHOCTHBIE, METalIPEMETHbBIE, TPEIMETHbBIE
(Ha yriryOosi€éHHOM ypoBHE). Hay4HO-MeTO010JI0r14ecKol OCHOBOM JJIs pa3pab0TKH TpeOOBaHUM K
JUYHOCTHBIM, METANpEeIMETHBIM U MpPEAMETHBIM pe3yjbTaTaM OOyYarolUuXCsl, OCBOMBIIHX
nmporpamMmy 1o (u3uKe Ha YpOBHE CpPEIHEro odIero o0pa3oBaHMs Ha YriyOJIEHHOM YpOBHE,
SBJIIETCSL CUCTEMHO-I1E€ATEIbHOCTHBINA OAXO/.

[Tporpamma o (pu3HUKe BKIIOYAECT:

IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (PM3UKU HA YriIyOJIEHHOM ypOBHE, B TOM YHCIIE
MPEZMETHBIE PE3YNIBTAThI 110 ToJIaM 00ydeHUS;

coziepkanue yueOHoro npeameta «Ousnka» mo rogam o0yueHus.

[Iporpamma mo ¢u3Mke UMeeT NMPUMEPHBIA XapakTep U MOXKET OBITh HCIOJIb30BaHA
yUuTeNSIMU (GUBUKH 7151 COCTaBJICHHSI CBOMX paboduX MpOrpamm.

[Iporpamma 1O (¢uU3MKE HE CKOBBIBAET TBOPYECKYI0 HWHHUIMATUBY Yy4yUTElEeH W
IpeAOoCTaBIseT BO3MOXKHOCTH JJSl pealM3alliid Pa3iIMYHbIX METOAMYECKUX TOAXOIO0B K
npenoiaBaHuio GU3MKU Ha YriIyOJIEHHOM YPOBHE IPU YCIOBUH COXPAaHEHUs 003aTeIbHOM YacTu
coziepXKaHus Kypca.

du3rka Kak HayKa 0 HanboJee 00X 3aKOHAX MPUPOABI, BHICTYMAsl B KAYECTBE y4eOHOT O
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUN 00 OKpPY)KaloIIeM MHpE.
HlkonbHbI Kypc GHU3MKM — CHUCTEMOOOpa3yroUMi ISl €CTeCTBEHHO-HAayYHbIX Y4eOHBIX
IIPEMETOB, TOCKOJIbKY (pU3HUECKHE 3aKOHBI JIEXKAaT B OCHOBE IIPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHEH, Ouomoruei, ¢pusznyeckoil reorpadueil u actpoHomuei. Vcnonb3zoBaHue U aKTUBHOE
MpUMEHeHne (U3NYECKUX 3HAHWH OMPENeNUI0 XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHH B cdepe HSHEPreTMKd, TPAHCIOPTA, OCBOCHUS KOCMOCA, TONYYEHHUS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoiicTBaMHu. M3ydeHue (QU3NKKM BHOCHUT OCHOBHOW BKIQa B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOIH KapTUHBI MU Pa 00y4aroIerocs, B pOpMUpPOBAHUE YMEHUI
MPUMEHSTh HAYYHBIA METO/I MO3HAHUS MPU BBHIMOTHEHUU UMU Y4EOHBIX UCCIIEIOBAHUM.




B ocHOBY Kypca (u3MKHM Ha ypOBHE cpeHero oouiero oOpa3oBaHus MONOXKEH Pl UieH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 MOCTPOSHHUSL.

Hoen yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJIIETCA JIOTHYECKH 3aBEPLIEHHBIM, OH
COAEPKUT MaTepuaj U3 BCEX pasliesioB (U3MKU, BKIIOUYAET KaK BOIPOCH KIACCUUECKOH, TaK U
COBpEMEHHOU (pU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUM ¢ Heil MaTepual Kypca GU3NKH 00bEeIUHEH BOKPYT
¢usnyeckux Teopuil. Beaymmm B Kypce sBisiercss (OpMHpOBaHHE IpEACTaBIEHU O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U MOJIE.

Hoea cymanumapusayuu. E€ peanusanus npeaonaraeT UCIoIb30BaHUE TYMAHUTAPHOIO
noTeHnuaza GU3NIEeCKOi HayKH, OCMBICIICHHE CBSI3H Pa3BUTHS (DU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaKKe C MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU M 3KOJIOTHYECKUMHU NTPOOIEMaMH.

Hoen npuknaonoii nanpagnennocmu. Kypc pusuku yriryoa€HHOro ypoBHs IPEANOIaraeT
3HaKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YYEHHBIX
Teopuil U 3akoHOB. Ilpu 3TOM paccMmaTpuBaroTCs Ha YpOBHE OOLIMX HpeICTaBIEHUH U
COBPEMEHHBIE TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoen 3Konocuzayuu peanusyeTcs IOCPEACTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHUS,
HOCBSIIEHHBIX SKOJOTMYECKUM IPOOJIEeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C pPa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a TaKkxke 00CyXJeHHs IPpoOJieM pallMOHAIbHOIO MPUPOJIONOIb30BAHUS U
9KOJIOIMYeCKON O€30MacHOCTH.

OcBoeHue conep)aHus MPorpaMMebl 1Mo (PU3UKE TODKHO OBITH MMOCTPOCHO Ha MPUHIIMIAX
CHUCTEMHO-JEATEIbHOCTHOIrO Mojxo/a. [ pusuku peanusanus 3TUX IPUHLIMIIOB 0a3UpyeTcs Ha
UCIOJb30BAaHUU CAMOCTOSITEIbHOIO 3KCIEPUMEHTa KaK IOCTOSIHHO JEeHCTBYIOIIEro (akTopa
yuebHoro npotecca. 11 yriay0Ji€HHOro ypOBHS — 3TO CHCTEMa CaMOCTOATEILHOI'0 YYEHUY €CKOT'0
9KCHEPUMEHTA, BKJIIOYAIOLIEro (POHTAIbHBIE YUYEHHYECKHE OIBITHl MPU H3yYEHUU HOBOTO
MaTepuaia, JabopaTopHble paboTel U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOXHBI J1Ba criocoba
peanu3anuy GU3NIECKOro NpakTuKyma. B mepBoM ciydae mpakTHKyM IPOBOIUTCS JUO0 B KOHIIE
10 u 11 xnaccoB, 60 nocie NepBoro ¥ BTOPOro NOJyrouil B KakJIOM U3 ITHX KjaccoB. Bropoit
cnocod — 3TO MHTerpauus paboT MpakTUKyMa B cUCTeMy J1a0OpaTOpHBIX paboOT, KOTOpBIE
MPOBOJATCS B Tpolecce u3ydeHus pasnena (temsl). [lpum sToM mox paboTtamu mpakTHKyMa
IIOHUMAETCS CaMOCTOATEIbHOE MHCCIENOBAaHHWE, KOTOPOE NPOBOAUTCA II0 PYyKOBOJCTBY
CBEPHYTOro, 00001EHHOIO BUAa 0€3 NoImaroBoil MHCTPYKIUH.

B nporpamme no ¢usmke cucteMa y4eHU4ECKOTro SKCIIEPUMEHTa, JJa0OpaTOPHBIX paboT U
IpaKkTUKyMa MPeJCTaBlIeHa eJUHbIM IepeuHeM. BriOop TeMaTHKH I 3 TUX BUJIOB YYEHUYECKUX
IPaKTHUECKUX pabOT OCYLIECTBISIETCS yYaCTHUKaMU OOpPa30BaTEJILHOI'O IpOIecca MUCXOIs U3
0COOEHHOCTEH MOYpPOYHOro IUIAHUPOBAHMS M OCHalleHus kaOuHera ¢usuku. Ilpu s3TOM
obecrieunBaeTcsl OBJIaJeHHE OOYYArOUIMMHUCS YMEHMSAMHU HPOBOAMTH NpPSIMble UM KOCBEHHBIE
U3MEPEHHsI, MCCIEOBAHUS 3aBHUCUMOCTEH (DM3UUYECKUX BEJIMYMH U IIOCTAHOBKY OIIBITOB IIO
MIPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHME yIEIsSeTCsl PELICHUIO pacUETHBIX U KaueCTBEHHBIX 3ajad. [Ipu atom
JUIs pacy€THBIX 3a/1ay MPUOPUTETOM SBJISIOTCS 3aJaud C SIBHO 33aJaHHOW M HESIBHO 3aJaHHOMN
(bu3nYeCcKOoil MOJIENbIO, TO3BOJISIOLINE TPUMEHITh H3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3
OJTHOI'O pasjena Kypca, TaK U HUHTErpUpys NMPUMEHEHUE 3HAHMHM W3 pasHbIX pasnenoB. s
KAaueCTBEHHBIX 3a7lady IMPHOPUTETOM SBISAIOTCA 3a/JaHus Ha O0O0bsSCHEHUe/Mpe/cKa3aHue
MPOTEKaHUsl (U3MUECKUX SBICHUI M MPOIECCOB B OKPYXKAIOLIEH JKU3HHU, TpeOyIolme BhIOOpa
(bU3MUeCcKoi MOJIeNH IS CUTYalluH MIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.




B coorBerctBum ¢ TtpedboBanusMu DPIOC COO K MaTepHabHO-TEXHUYECKOMY
obecrieueHnI0 yuyeOHOro mnpouecca Kypc Gu3uku yriayO0JaE€HHOro ypoBHS Ha YPOBHE CPEIHErO
obmiero obpa3oBaHusl JOJDKEH H3YydaTbCs B YCIOBUAX NpPEIMETHOro kabuHera. B kaOunere
($U3MKH JOJHKHO OBITH HE00X0AUMOE JIA00paTOPHOE 000PYIOBAHKE /1JISl BBINOIHEHUS YKa3aHHbIX
B IporpaMMme o ¢u3uKe YUYeHUYECKUX OIbITOB, Ja0OpaTOpHBIX paboT U paboOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000pyA0BaHHUE.

JemoHcTpaninoHHOe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHUHM C IPUHIIMIIOM
MUHHMAaJIbHOM JOCTaTOYHOCTH M OOECIeYMBAaET MOCTAHOBKY MEPEYNCIECHHBIX B IPOrpaMMe Io
¢u3MKe KITIOYEBBIX IEMOHCTPALMI IS HWCCIIENOBAaHUS HW3y4aeMbIX SIBJICHHH M IIPOIECCOB,
SMIIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHUH.

JlaGopatopHoe 000pynOBaHHE JUIsI YYCHHYECKUX IPAKTHYECKUX paboT (opmupyeTcs B
BUJIC TEMaTHYECKUX KOMIIJICKTOB M OOECIIeYMBAETCS B pacuére OJHOrO0 KOMIUJIEKTa Ha ABYX
obyuaronmxcsa. TemaTHueckHe KOMILIEKTHI J1abOopaTOpPHOro OOOpYyIOBaHUS JOJDKHBI OBITH
MOCTPOEHBl Ha KOMILIEKCHOM HCIOJB30BAaHUU AHAJIOTOBBIX M LHU(POBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJI€ IIU(PPOBBIX J1a0OpaTOPUil.

OCHOBHBIMHU LIETISIMH U3y4YeHUs (PU3HUKH B 001IeM 00pa30BaHUU SIBIISIOTCS:

dbopMHUpoBaHUE UHTEPECA U CTPEMIICHHS O0yUYaIOIIUXCSI K HAYYHOMY M3YYEHUIO MPUPOJIBI,
pa3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMpENCTAaBIEHUI O HAyyHOM MeEToAe TO3HaHus U (OPMHUPOBAHUE
HCCJIEZIOBATENIHCKOTO OTHOILIEHUS K OKPY)KAIOLIUM SIBICHUSM;

dopMHUpOBaHNE HAYYHOI'O MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHUS OCHOB CTPOEHUS
Matepuu 1 GyHIaMEHTAJILHBIX 3aKOHOB (DU3HKH;

dopmMupoBaHUE YMEHUN OOBICHATH SBJIEHUS C MCIOJB30BAHMEM (DM3MYECKUX 3HAHUM U
Hay4YHBIX JI0Ka3aTEbCTB;

(bopmMupoBaHue NpeACTaBICHUHN O posiu GU3UKHU IS pa3BUTHUSI APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHM;

pa3BUTHE TIPENCTaBICHWI O BO3MOXHBIX cdepax Oyaymed mnpodeccroHaIbHON
NESTeIbHOCTH, CBS3aHHBIX C (PU3MKOM, MOArOTOBKA K JaibHEHIIeMy OOyYEHUIO B 3TOM
HaIlpaBJICHUH.

JoctmxkeHne 3TUX Leneil obecrneunBaeTcs pEUICHHEM CIEAYIOLMX 3ajad B IpoLecce
M3y4YeHHs Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

npuoOpeTeHre CHCTeMbl 3HaHMM 00 OO0mMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSX, BKIIIOYAsi MEXaHHUKY, MOJIEKYJIAPHYIO (PU3HKY, 2IEKTPOIMHAMUKY, KBAHTOBYIO (PU3HKY U
AIIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUE YMEHUN MPUMEHATh TEOPETHUECKUE 3HAHUS I OOBSICHEHUS (PU3UIECKIX
SIBIICHUH B MIPUPOAE U JJIs IPUHITUS IPAKTHUECKUX PEIICHHUH B TOBCEAHEBHON )KU3HMU;

OCBOEHHUE CITOCOOOB PEIIECHUS pa3IMyYHBIX 33/1a4 C SIBHO 3aJJaHHOW (H3UYECKONW MOEIBIO,
3a/la4, IO/pa3yMEBAIOLINX CAMOCTOSITENIbHOE CO3/laHue (PU3UYECKOM Mojenu, aJeKBaTHOM
YCIIOBUSIM 3a/1a4H, B TOM YHCJIE 3a/1a4 MHKEHEPHOI'0 XapakTepa;

MOHMMaHUEe (U3NYECKUX OCHOB M MPHUHLMIIOB JEWCTBUS TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTMYECKUX MPOLIECCOB, X BIUSIHUS Ha OKPYKAIOLIYIO CPEY;

OBJIaZICHHE METOJaMU CaMOCTOSATEIbHOIO IIJIAHUPOBAHUS W NPOBEACHHUS (U3NYECKUX
SKCIEPUMEHTOB, aHajlM3a M MHTEpIpeTaluyd HHQOpMAIH, OMNpEAeeHNUs JIOCTOBEPHOCTU
MIOJIy4YEHHOT'O Pe3yJIbTaTa;




CO3/1aHHE YCIIOBUUM My pa3BUTUS YMEHHH MPOEKTHO-HCCIIEA0BATEIbCKOM, TBOPYECKOM
NeSITeIbHOCTH;

pa3BUTHE UHTEpeca K cepam NpodecCHOHATbHOM 1eSITeIbHOCTH, CBI3aHHOM ¢ (PU3UKOM.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO yriny6néHHBIN yPOBEHB U3yUeHHs YI€OHOTO
npeamera «®Pusnka» Ha ypoBHE cpenHero oduiero o0pa3zoBaHus BeIOMpaeTcs 00ydaromuMucs,
IUTAHUPYIOIIMMHU  MPOJO/DKEHHE O0pa3oBaHUs M0 CHEHHMAJBHOCTSIM (U3MKO-TEXHHUYECKOTrO
npodus.

Ha u3ydenue ¢pusuku (yriayOn€HHBIN ypOBEHb) Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHUs
orBoauTcs 340 gacos: B 10 kmacce — 170 yacoB (5 gacoB B HeAeno), B 11 kmacce — 170 gacos (5
4acoB B HEJIEITIO).

[Ipeanaraemslii B mporpamme 1o (Gu3MKe nepevyeHb Ja00paTOPHBIX M MPAKTHUECKUX padboT
ABISICTCS PEKOMEH/IOBAHHBIM, YYHTENb JENAeT BHIOOp MpPOBEIEHHs JIaOOpaTOPHBIX paboT H
OIIBITOB € Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00y4arommxcs.




COJEPXAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. HayuHblii MeTO NO3HAHUS NIPHUPOJBI.

®dusuka — ¢yHIaMeHTalbHas Hayka o mpuponae. HayuHblif MeTon MO3HAHHUS U METOJBI
UCCIIEZIOBAHUS (PU3HUECKUX SIBJICHUM.

OKCIepUMEHT U TEOpHsl B Ipoliecce Mo3HaHus npuponabl. HaGmonenne u sKcrepuMeHT B
¢busuke.

Crioco6s! m3MepeHus (GpU3NUecKuX BEIUYUH (aHAJOroBbIe M LU(POBBIE N3MEPHUTEIBHBIC
pUOOPBI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocty n3MepeHuit prusnueckux BeIUuuH (a0COMOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBJIECHUI M MPOLECCOB (MaTepHajbHasi TOYKa, aOCOJIIOTHO
TBEPAOE TENO, UJlealbHAs KUJKOCTb, UCaTbHBIN Ta3, ToueuHbld 3apsn). [ unoresa. Gusznueckuit
3aKOH, 'PaHULBI €ro NpuMeHuMocTd. dusndeckas TeopHusl.

Ponp u mecto ¢usuku B (GOpMUPOBAHMM COBPEMEHHOW HAyyHOW KapTHUHBI MHUpa, B
MIPAKTUYECKOH IESITEIBHOCTH JIOAEH.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npakmuxym.

W3mepenue cuiibl TOKA U HATPSDKEHMS B LIEMU OCTOSTHHOI'O TOKA TP MOMOIIM aHAJIOT OBBIX
1 U(PPOBBIX U3MEPUTETHHBIX PUOOPOB.

3HaKoMCcTBO ¢ nudpoBo nabopatopuein mo ¢usuke. [Ipumepsr u3MepeHust GU3NIECKUX
BEJIMYMH MPU NOMOIIM KOMITbIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHe. OTHOCHTENBHOCTh MEXaHMYECKOro mABmkeHHs. Cucrema
oTCcuéra.

[Tpsimas 1 oOpaTHas 3a1a4u MEXaHUKU.

Panuyc-BeKTOp MaTepuanbHOM TOYKH, €ro MPOEKIUU HAa OCH CHCTEMbl KOOpPJMHAT.
Tpaekropusi.

Ilepemenienne, CKOpOCTh (CpedHss CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHUE
MaTepuaibHOM TOYKH, UX IMPOEKLHU HAa OCH CUCTEMBbl KoopauHaT. CloxeHue nepeMenieHuil u
CIIOKEHHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIMHEIHOE IBUKEHUE. 3aBUCUMOCTh KOOpJMHAT,
CKOpPOCTHU, YCKOPEHHS U IyTH MAaTEPUAJIbHOW TOUKH OT BPEMEHH U UX IpapUKH.

CBoboaHoe najeHue. Y ckopeHue cBo00HOro najeHus. JBumxenue tenaa, OpomeHHOro noj
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUs MaTepUaIbHOW TOYKHU OT
BPEMEHHU U UX IpaUKH.

Kpuponuneiinoe nuxxeHue. J[BUxkeHre MaTEPUAIbHON TOYKH M0 OKPYKHOCTHU. YTJIOBas U
nuHeiHas ckopocTh. [lepuon w yacrora oOpamieHus. LleHTpocTpemuTensHoe (HOpPMaJbHOE),
KacatellbHOE (TAaHT€HLUAJIbHOE) U MOJHOE YCKOPEHUE MaTepUabHON TOUKH.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIUIOMETDP, IBHUIKEHUE
CHapsIJ10B, IIEMHbIE, IIecTepEHYAThIC M peMEHHBIE Iepeay, CKOPOCTHBIE JIU (PTHI.

Jemoncmpauyuu.

Monens cucteMbl OTCYETA, MILTIOCTPALUS KHHEMATUYECKUX XaApAKTEPUCTUK JBUKEHUS.

CriocoOb! cclieIOBaHUS ABUKECHUM.




Nnmoctpanus npeneabHoro nepexona 1 U3MepeHue MTHOBEHHON CKOPOCTH.

[Ipeobpa3zoBaHue TBUKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO31yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Hab6ronenue neukeHus Tena, OpoLuIeHHOro o] YIioM K TOPU30HTY U T'OPHU30HTAJIBHO.

HamnpaBnenue CKkopoCcTH IpHU JBHKEHHUM 110 OKPYKHOCTH.

[IpeobGpazoBaHue yriioBOi CKOPOCTH B PENYKTOPE.

CpaBHeHUE MyTeW, TPaeKTOPUH, CKOPOCTEW IBUKEHUS OJTHOIO M TOTO € Tejla B Pa3HbIX
cUCTeMax OTCYETA.

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomot, npaKkmuxym.

N3y4eHre HEpaBHOMEPHOI'O ABUKEHUS C LEIBIO OIPENEICHUS MTHOBEHHOW CKOPOCTH.

W3mepenne yCKOpEeHUs MpU MPSIMOJIMHEHHOM PABHOYCKOPEHHOM JIBM>KCHHH 110 HAKJIOHHOU
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKECHUU.

M3mepeHne ycKopeHHsi CBOOOIHOI O MaieHus (PeKOMEHA0BaHO UCI0Ib30BaHUE HUGDPOBOH
nabopaTopun).

N3yueHue ABM>XKEHMs Tena, OpOLIEHHOr0 ropU30HTaIbHO. [IpoBepka rumnoressl o npsamMon
IIPONOPLIMOHATIBHON 3aBUCUMOCTH MEXY JaJIbHOCTBIO MOJETA U HAYAJIbHOW CKOPOCTBIO TEJNA.

N3y4denue NBUKEHNUS TENA 110 OKPYKHOCTHU C IIOCTOSHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBaHue 3aBUCUMOCTH Iepuojga OOpalleHHs KOHHYECKOro MasiTHUKa OT €ro
I1apaMeTpoOB.

Tema 2. /lunamuxa.

ITepBsriii 3akoH HeroTona. MHepuuanbHble cucTeMbl oTcuéra. [IpuHINAII OTHOCUTEIBHOCTH
lanunes. HenneprimanbHble cucTeMbl OTcuéra (onpeaeaeHue, IpuMepsl).

Macca Tena. Cuia. [IpyHIMn cyneprno3unum CHil.

Bropotii 3akoH HeroToHa 111 MatepruaabHOW TOUKH.

Tperuit 3akoH HproTOHA 1711 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHHS. DKBUBAJIEHTHOCTh I'PaBUTAL[MOHHONW U MHEPTHOM MaccChl.

Cuna tsokecTu. 3aBUCUMOCTb YCKOPEHMsI CBOOOJHOrO Taae€HHs OT BBICOTHI Hal
MOBEPXHOCTHIO TJIAHETHI M OT reorpaguueckoil MmupoTsl. JIBukeHHe HEOECHBIX Tel M UX
cryTHUKOB. 3akoHbl Kennepa. IlepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBrxyIierocs ¢ ycKOpeHUEM.

Cuna tpenusa. Cyxoe tpeHue. Cuia TpeHUs CKOJBXKEHHS M CUJA TPEHHS IIOKOA.
Koaddunument tpenus. Cuna COnpoTHBIEHUS NMPH JBMXKEHUM Tela B JKUIKOCTH WIM Trase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCHTEIBHOIO ABUKECHUS.

Jasnenue. 'mapocratndyeckoe nasnenue. Cuna Apxumena.

TexHuyeckne yCTpOHNCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: MOIIIMIHUKYN, JBUKEHHE
UCKYCCTBEHHBIX CIIyTHUKOB.

emoncmpavuu.

Haburonenue qBrykeHusl Tell B MHEPLUAIbHbIX U HEMHEPLHUAIbHBIX CUCTEMaX OTCUETA.

IIpyHIMIT OTHOCUTEIBHOCTH.

KaueHne nByX HMIMHAPOB WM IIAPOB PA3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAEHCTBYIOLIEH MTPUIIOKEHHBIX K TEIy CHJI C IPOU3BEIECHUEM MACCHI TEla
Ha €ro yCKOPEHUE B MHEPLUAIIbHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YyJIbTaTe B3aUMOICUCTBUS TEIL




H3MepeHne Mace 10 B3aUMOAEHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM MOABbEME U MTAICHUH.

[{enTpOOEKHBIE MEXaHU3MBI.

CpaBHEHUE CHJI TPEHUS ITOKOS, KAUEHHS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKkmuKym.

W3mepeHne paBHOAEHCTBYIOIIEH CHII ITPU JBUKEHUH OpyCKa MO HaKJIOHHOM IJIOCKOCTH.

[TpoBepka TrUMOTE3bl O HE3aBUCUMOCTH BPEMEHHU MABIDKEHHs Opycka IO HaKJIOHHOW
IIJIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOUIMX B IPYKMHE U PE3MHOBOM
o0pasiie, OT ux nedopMaIny.

N3ydenue NBUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOMN Uepe3 JErKuil OJI0K.

N3mepenne kodduiimenta TpeHHs MO BEIMYUHE YTIOBOro K03 duienTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JABMKEHHMs Opycka 10 HAKJIOHHOM IJIOCKOCTH €  IEPEeMEHHBIM
K03 ((HUIIMEHTOM TPEHHUSI.

W3ydenue NBUKEHNUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEPAOE Teno. IlocTynaTenbHOe U BpalaTeabHOE IBUXKEHUE TBEPAOro Tea.
MoMEHT CHJIBI OTHOCUTENBHO OcH BpamieHus. [lmedo cunbl. CrioskeHHE CHII, NPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsbkecTH Tena.

VYcnoBus paBHOBecHs TBEPAOro Tea.

YcroitunBoe, HeyCTOWYUBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHnueckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: KPOHUITEWH, CTPOUTEIbHBIN
KpaH, peméTryaTble KOHCTPYKIIHUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

HccenenoBanue yciaoBUi paBHOBECHUS TBEPAOIO TeJld, UMEIOIIErO OCh BpAIlCHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U Pac4€T CUJI yIIPYTOCTH.

N3ydenune ycToM4YnBOCTH TBEPAOIO TEJNIA, UMEIOIIETO MIJIOLAlb OOPBI.

Tema 4. 3aKoHbl COXpAHEHUA 8 MEXAHUKE.

HNmnynsc mMaTepuanbHON TOYKH, CUCTEMBbl MaTE€pUaJIbHBIX ToueK. LleHTp Macc cuctemsl
MaTepUaJIbHBIX ToueK. Teopema o ABM)KEHUU 1IeHTpa Macc.

HMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCa TeNa.

3aKOH COXpaHEHUs! UMITYJIbCA.

PeakTuBHOE IBM)KEHHE.

MoMeHT uMmmyiabca MaTepUaJbHOW TOUYKHM. [IpencraBieHne O COXpaHEHMM MOMEHTA
HMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

PaGorta cuibl Ha MajgoM M Ha KOHEYHOM MepeMelnieHuH. ['paduueckoe nperncraBieHHe
paboOThI CHIIBI.

MOIIHOCTE CHUJIBL.

Kunernueckass sHeprusi MarepuasbHOM Touku. Teopema 00 M3MEHEHUM KUHETHYECKOU
SHEPrUH MaTepUaIbHONU TOYKHU.




[loreHuuanbHble U HENOTEHLMANbHbIE cuibl. [loTeHnmanbHas sHeprusd. [loreHuumanbHas
SHeprus ynpyro nedopMupoBaHHON npykuHbl. IloTeHIManbHas SHEPrus Tejla B OJHOPOAHOM
rpaBUTAlIMOHHOM mnoJie. [loTeHnmansHas 3Heprus Tena B IPaBUTALMOHHOM II0JIE OAHOPOJHOIO
niapa (BHyTpHU U BHe 11apa). Bropas kocmuueckast ckopocThb. TpeThsi KocMHYECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIUAIbHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEpPruu CUCTEMBI
TeN. 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm s UJealbHOM >XUIKOCTH KaK CJIEJACTBHUE 3aKOHA COXPaHEHUS
MEXaHUYECKON IHEPIrUU.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: IBHKEHUE DPAKET, BOIOMET,
KONEp, NPY>KUHHBIIM MHUCTOJIET, THPOCKON, PUIypHOE KaTaHUE HA KOHbKaX.

Hemoncmpavuu.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTHBHOE IBM)KEHUE.

N3mepeHre MOLTHOCTH CHJIBI.

H3MeHeHue SHepruu Tena Ipu COBEpIISHUH PabOThL.

B3auMHble npeBpalieHysi KHHETHYECKOM U MOTEHLUAIbHOM SHEpruil Ipy AeCTBUM Ha TEJIO
CHJIBI TSKECTH U CUJIBI YIIPYT OCTH.

CoxpaHeHue SHepruM MPH CBOOOTHOM IMaJCHHUH.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomot, npaKkmuxKym.

W3mepenne uMirysbca Temna o TOpMO3HOMY ITYTH.

W3mepeHue cumbl TSIru, CKOPOCTH MOJAEIH 3JIEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCa TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanue COXpaHEHUsI MMITYJIbCA IPH YIIPYTOM B3aUMOJIEH CTBHH.

N3mepeHne KNHETUYECKOM SHEPIUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHS TOTEHIIHAIBLHOIN SHEPruH MPYKUHBI ¢ paOOTON CHIIBI TPEHHUS.

Omnpenenenne paboOTHI CUITBI TPEHHS MTPH ABMXKEHUH TEJIa 0 HAKIIOHHOW MIIOCKOCTH.

Pa3znea 3. Moaexkyasipaasi puznka 1 TepMOJAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOIL MEOPUU.

OcHOBHbIE TIOJIOKEHUS MOJeKyJIsipHo-kuHeTndecko Teopun (MKT), ux ombITHOE
obocHoBanue. uddysus. bpoyHoBckoe aBukeHue. XapakTep IBMKCHHS U B3aUMOCHCTBUSA
qacTull BemiecTBa. Mojienu CTpOeHHs ra3oB, KUAKOCTEH U TBEPIABIX Tel U OOBSICHEHHE CBOWMCTB
BEIIeCTBA Ha OCHOBE JTUX Mojeneid. Macca u pa3Mepsl Mojekyn (aromoB). KommuecTBo
BenlectBa. [loctosgnnas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoOsl e€ m3mepenus. lllkama temmepartyp
Lenbcus.

Mojenps uaeanbHOro raza B MOJIEKYJIIpHO-KUHETUYECKON TEOPUH: YaCTHIIbI ra3a JBUKYTCS
XA0TUYECKH U HE B3aUMOJAEHUCTBYIOT APYT C APYrOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kmaneiipona. AOCOIOTHAs TeMrmeparypa
(mkanma temneparyp KenbBuna). 3akon JlambToHa. WM3ompouecchl B uaealbHOM Ta3e ¢
MIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ paguueckoe mpeacTaBieHne U30MPOIECCOB: HU30TepMa,
n30xo0pa, u300apa.

CBs13p MEX]1y JaBJICHUEM U CPETHEW KNHETUYECKON SJHEPrUel TOCTYNAaTEIbHOIO TETLIOBOIO
JBUKEHUS MOJIEKYJI ME€AJIbHOT O ra3a (OCHOBHOE YpPaBHEHU E MOJIEKYJISIPHO -KMHETUYECKON TEOpUU
WJIeaTbHOTO Ta3a).




CBs3p  a0COJIOTHOM  TeMmmepaTypbl TEPMOAMHAMHYECKOM CHCTEMBl €O  CpenHei
KMHETHYE€CKOW dHEPIruer MOCTyNaTeNbHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckre yCTpoHCTBA M TEXHOJOTMYECKHE IMPOLIECChl: TEepMOMETp, OapoMmerp,
IIOJIy4€HH € HAHOMATEpUaJIOB.

emoncmpavuu.

Mojenu ABUKEHUS YaCTUILL BEUIECTBA.

Mopens 6pOyHOBCKOTO JBUKEHUSI.

Buaeoponuk ¢ 3anmMchio peaJbHOro OpOyHOBCKOTO JBMXKEHHSL.

Juddyszus sxuakocreii.

Mogpeins onsita IlITepHa.

IIpuTsxeHne MOIEKy.I.

Mojenu KpUCTaJUINYECKUX PEIIETOK.

Hab6uronenue u uccienoBaHue H30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopusvie pabomboi, npaKkmuxKym.

HccnenoBanue nporecca yCTaHOBIICHUS TEIUIOBOI'O PABHOBECHSI ITPH TEIIIOOOMEHE MEXy
ropstaer U XOJIOJHOW BOJOM.

W3yueHne H30TEPMUYECKOro Ipouecca (PeKOMEHIO0BAHO HCIOJIb30BaHUE LUPPOBOH
nabopaTopun).

N3ydeHune n30X0OpHOr o mporecca.

N3yuenue nzobapHoro mpoiuecca.

IIpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol.

Tepmonunamuueckas (Tl) cucrema. 3aianne BHEITHUX YCIOBUHM JIJIsl TEPMOAMHAMHYECKOM
cucTeMbl. BHellHMe 1 BHyTpeHHHUE napaMeTpsl. [lapameTpbl TepMOIMHAMUYECKON CHCTEMBI Kak
CpeIHUE 3HAUYEHUS BEJIMYNH, ONTUCBIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIINYECKOM YPOBHE.

Hynesoe Hauano tepmonnHaMuku. CaMOIIpOU3BOJIbHAS pelaKcalys TEPMOAMHAMUYECKOU
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogens wnaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YPaBHEHUU: ypaBHEHHE
MenneneeBa—KnaneipoHa U BbIpa)KEHHUE I BHYTPEHHEH JHEPruu. Y CIOBUS NMPUMEHUMOCTH
9TOM MOJENU: HU3Kas KOHIIEHTPAaLMs 4YacTUL, BBICOKME TEMIEpaTypbl. BbIpaxkeHue s
BHYTPEHHEHN SHEPIMU OJHOATOMHOI0 HJI€AJIbHOI O Ta3a.

KBazucratnueckue U HECTaTHYECKUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMOAHHaMUKe. Brrancinenue paboTsl o rpaduky mporecca Ha
pV-auarpamme.

Tennonepenaya Kak crnocod0 H3MEHEHHMs BHYTPEHHEH SHepruu TepMOAMHAMHUYECKON
cucreMbl 0e3 coBepieHus: paboTbl. KOHBEKIMs, TEMIONPOBOAHOCTb, U3JIyU€EHUE.

KomuuectBo tennorel. TenmoéMkocTh Tena. YaenbHas M MOJIIPHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHue Maiiepa. YaenpHas TemaoTa CropaHusi TOIUIMBA. Pacuér kosimuecTBa
TEIIOTHI Npu Teronepenaye. [louarue 06 axnabaTHOM mpoliecce.

ITepBblit 3aK0H TepMOAMHAMUKH. BHYTpeHHsist sHeprus. KonmuecTBo Tenaorsl U paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN 3HEPruu TEPMOJUHAMUYECKOM CUCTEMBI.

Btopoii 3akoH TepMOIMHAMUKH JJIsi PAaBHOBECHBIX MPOILIECCOB: 4YeEpe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOJMHAMUYECKOW CHCTEMbI MPOXOAMT €IUHCTBEHHas aauadaTa.
AbGconoTHas TeMneparypa.
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Bropoli 3ak0H TepMOAMHAMUKU [1JI1 HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO I1€peaaTh
TEMJIOTYy OT OoJjiee XOJIogHOro Tena K Oojnee Harperomy 60e3 kommnencannu (Kmaysumyc).
HeobpaTtuMocTs IpupOAHBIX TPOIECCOB.

[IpuHumne! nerictBus TennoBbix MammH. KIT/.

Makcumanbnoe 3Hauenne KITJI. Hukn Kapuo.

DKOJIOTUYECKHE aCMEeKThl UCTOJIb30BAHUS TEIJIOBBIX JABUTATENCH. TernoBoe 3arps3HeHne
OKpY’KarOIIEH Cpe/ibl.

TexHuueckne yCcTpolcTBa M TEXHOJIOTMUECKHE MPOIECChl: XOIOAUIbHUK, KOHIUIMOHED,
IU3ENBHBIN W KapOIOpaTOpHBIA ABUTATENH, NapoBas TypOWHA, MOIYyYCHHE CBEPXHU3KHX
TeMIepaTyp, YTHJIM3alUs «TEIJIOBBIX» OTXOJO0B C HCIOJB30BAaHUEM TEIJIOBOIO Hacoca,
yTUJIK3AIUsl OMOOPTraHMYECKOr0 TOIUTMBA /I BHIPAOOTKH «TEMJIIOBOM U AJIEKTPOIHEPIrUH.

Hemoncmpavuu.

W3menenune TemnepaTypsl pu ainabaTHyeCcKOM PaCIIuPEHUH.

Boznymnoe orauso.

CpaBHEHUE yAEIBbHBIX TEINIOEMKOCTEN BEILECTB.

CriocoObl M3MEHEHHs] BHYTPEHHEW SHEpruu.

HccnenoBanue aauadbaTHOr o mpolecca.

KomnbroTepHble MO/IEN TEMI0OBBIX ABUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopmnvie pabomoi, npaKkmuxKym.

N3mepenne yaenbHON TENI0EMKOCTH.

UccnenoBanue nporecca OCThIBAHUS BEIECTBA.

HccnenoBanue aguadaTHOro rnpoiecca.

N3ydyeHne B3aMMOCBSI3H SHEPrUU MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUS U TEMIIEPaTypPhl
KUIIEHUSI )KUJIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanue u KoHaeHcauus. Mcmapenme U KuneHue. YJenbHas TeIUioTa
napooOpa3oBaHusl.

Haceimennsle ¥ HeHachllleHHbIe Tapbl. KauecTBeHHas 3aBUCMMOCTh IUIOTHOCTH U
JaBJICHUST HACHIIIIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCHMOCTh OT 00BbEMa HACHIIIEHHOTO
napa. 3aBHCUMOCTb TEMIIEPATyPbl KUTICHUSI OT AaBJICHUS B )KUIKOCTH.

BnaxuocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXXHOCTb.

TBépnoe Teno. Kpucrammyeckue u amopdHbie Tesa. AHU30TPONHS CBONCTB KPUCTAJLIOB.
[InaBnenue u Kpucramm3anus. Y aeiabHas Teriora miasieHus. Cyonumanus.

Hedbopmanuu tBEpOro tema. Pactsokenue m coxatue. Casur. Moayas FOwra. Ilpenen
ynpyrux aedopManui.

TennoBoe pacmmpeHue XKUIKOCTeH U TBEPIBIX T, 00bEMHOE U JIMHEHHOE paclIMpeHUeE.
AHTapMOHH3M TEIJIOBBIX KOJIEOaHU YaCTHUI] BEIIECTBA KaK MPUYMHA TETJIOBOT'O PACIIMPEHUS TEl
(Ha KaYECTBEHHOM YPOBHE).

[TpeoOpazoBanue 3Hepruu B (ha30BbIX MEPEX0axX.

VYpaBHeHHE TEmI0BOro 0anaHca.

[ToBepxHoctHOE HaTshKeHHE. KodduimeHT moBepXHOCTHOTO HaTshKeHus. Kammisipabie
siBJeHus. JlaBieHre no1 HCKPUBIEHHON MOBEPXHOCTHIO )kuakoctu. @opmyna Jlamnaca.

TexHuueckre YCTPOMCTBA M TEXHOJIOTMYECKHE TMPOIECChl: JKUIKHE KpPUCTAIIIBI,
COBPEMEHHbIE MaTEpHUaJIbI.

Hemoncmpavuu.
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TemioBoe pacupeHue.

CBoOIICTBA HACHIILIEHHBIX NTAPOB.

Kunenne. Kunenue npyu NoHMKE€HHOM JaBJICHUHU.

W3mepeHne cuiibl TOBEPXHOCTHOI'O HATSKEHHUS.

OnBITHI ¢ MBUIBHBIMU IIJIEHKAMH.

CmaunBaHue.

KanwnnspHsle ABIEHHUS.

Mojenu HEeHBIOTOHOBCKOM KUJKOCTH.

CrniocoObI M3MEpEeHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJICHUS KPUCTAJUINYECKOrO BEIIECTBA.

Buns! nedopmanmii.

Habmonenne Mansix nedopmarmii.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmuKym.

N3ydyenne 3akOHOMEPHOCTEN MCAPEHHUS KUIKOCTEM.

W3MepeHne ynenpHON TEIUIOTHI IIJIaBJICHUS JIbJA.

W3ydeHue CBOWCTB HACHIILIEHHBIX M1aPOB.

N3mepenune abCoMOTHON BIaKHOCTH BO3/lyXa U OL[€HKAa MacChl TapOB B TOMELICHUH.

N3mepenne korphuureHTa NoBepXHOCTHOI'O HATKEHHUS.

N3mepenne monyins FOHra.

HccnenoBanue 3aBUcUMOCTH JiehopMaliuy pe3uHOBOro odpasiia OT MPHUIJIOKEHHOH K HEMY
CHJIBI.

Pasnen 4. daekTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

OnekTpu3anus Tel U €€ MpOosBJICHUS. DJIEKTpUUECKUH 3apsa. JIBa BHJaA 3JIEKTPUYECKUX
3apsAn0B. [IpoBOTHUKY, TUAIEKTPUKH U MOJYIPOBOAHUKN. DJIEMEHTAPHBIN dJIEKTPUYECKUN 3apsi.
3aKOH COXpaHEHUs JIEKTPHUECKOr 0 3apsaa.

B3aumopeiictBue 3apsaoB. Toueunslie 3apsiubl. 3akoH Kyiona.

Onexrpuueckoe none. Ero neficTBue Ha 31eKTpUUECKUE 3apsiibl.

HanpsokénHocts  anexTpuyeckoro mnons. [IpoGHbiil 3apsin. JIMHMM HanpsKEHHOCTH
a5eKTpruecKoro noiisi. OMHOPOAHOE AIEKTPUUECKOE TOJIE.

IToTeHIMaNBHOCTE 3JIEKTPOCTATUYECKOrO MOysl. Pa3HOCTh MOTEHLMAIOB M HAIPSKECHHUE.
ITorenumanbHas sHEPrys 3apsAaa B JJIEKTPOCTATUIECKOM I1o1€. [loTeHman 3neKTpocTaTH4ecKoro
nossi. CBsI3b HANPSHKEHHOCTH MOJIA M Pa3HOCTU MOTEHLUANIOB I IEKTPOCTATUYECKOTO OIS
(KaK OIHOPOZIHOIO, TaK U HEOIHOPOAHOIO).

[TpuHLUI CyNIEpIO3ULIMU NIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilonme paBHOMepHO 3apspkeHHOM cdepbl. [losne paBHOMEpPHO
3apsHKEHHOT0 1o 00bEéMy 1mapa. [losle paBHOMEpPHO 3apsHKCHHOW OECKOHEYHOM IJIOCKOCTH.
Kaprunsbl mHANA HanpsHKEHHOCTHU 3TUX TOJIEW U SKBUITOTEHIIMAIBHBIX [IOBEPXHOCTEM.

IIpoBOJHUKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aPsII0B.

JIMPNeKTpUKY B DIEKTPOCTATHYECKOM ToJie. JluannekTpudyeckas IpOHUIIAaeMOCTh BEIIECTBA.

Konpnencatop. DJIEKTPOEMKOCTh ~ KOHJIEHCATOPA. ONEeKTPOEMKOCTh  IIOCKOTO
KOHJICHCaTopa.

[TapamnenpHoe  coeauHeHWe  KOHJeHcaropoB.  IlociemoBaTtenpHOE — COEIMHEHHE
KOHJICHCAaTOPOB.

OHeprus 3apsLKEHHOI0 KOHIEHCaTopa.
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JIBr>xeHUe 3apsyKEHHOM YacTULIbl B OTHOPOJHOM 3JIEKTPUUECKOM I10JI€.

TexHuueckre yCTpOWCTBAa M TEXHOJOIMYECKHUE IPOLIECCHI: JJIEKTPOCKOI, IEKTPOMETP,
AJIEKTpOCTAaTUYECKAasl 3al1Ta, 3a3€MJIEHHE AIEKTPOIprUOOpOB, KOHEHCATOPHI, TeHepaTop Ban ne
I'paada.

emoncmpavuu.

VYCTpOoNCTBO M MPUHIUT A€W CTBHS SJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX LIAPUKOB.

DJEKTpUYECKOE MOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mopuens 31ekTpocTaTHueckoro reueparopa (Ban ne I'paada).

ITpoBONHUKH B 3JIEKTPUUYECKOM IOJIE.

OneKTpocTaThyecKas 3aluTa.

YCTpolCTBO U AECTBUE KOHJIEHCATOPA TOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb JIEKTPOEMKOCTH IJIOCKOT0 KOHAEHCATOpa OT IUIOLIAIU INIACTHH, PACCTOSIHUS
MEXY HUMU U IU3JIEKTPUYECKON TPOHUILIAEMOCTH.

DHeprust 3JeKTPUYECKOro oISl 3apsHKEHHOI 0 KOHJIEHcaTopa.

3apsika U pa3psjika KOHJIEHcaTopa uepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, npaKmMuKym.

OneHka cui B3auMOJIeH CTBUS 3apsKEHHBIX TeJ.

Habmonenne npeBpaiieHus: JHEPruu 3apsHKEHHOr0 KOHJIEHCATOpa B YHEPTUI0 M3ITy4eHUS
CBETOAMO/A.

W3ydyenune npoTekaHus TOKa B LEMH, COAEpKallled KOHIEHCaTop.

Pacnipenenenne pa3sHOCTM MOTEHUHMANOB (HANpSHKEHMs])) NpU  IOCIEA0BATEIbHOM
COEIMHEHHUH KOHJIEHCAaTOPOB.

HccenenoBanue paspsia KOHIECHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannbslii 3.1eKmpuiecKuii mok.

Cuna toka. [TocTosIHHBII TOK.

VYcnoBus CyIIECTBOBAHUS IOCTOSHHOTO 3JIEKTPUYECKOrOo ToKa. VM CTOUHMKM TOKa.
Hanpspkenne U u O/1C é.

3akoH OMa /1715 yyacTKa LIeMH.

DNEeKTpUUYECKOE CONPOTUBIIEHNE. 3aBUCUMOCTb COIIPOTUBIIEHUS OTHOPOAHOTO IPOBOAHUKA
OT €ro JUIMHBI U IJIOINAH ITOIEPEYHOro CeYeHUsl. Y AeIbHOE COPOTUBIIEHUE BEIIECTBA.

[locnenoBarenbHOE, MapauleIbHOE, CMEIIAHHOE COEIWHEHHWE INPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuyeckux uemnei. [Ipasuna Kupxroda.

PaGoTa sanexrpuyeckoro Toka. 3akoH [[xoynsa—JleHa.

MOIIIHOCTB 3JIEKTPUYECKOro TOKa. TenoBas MOIIHOCTh, Bblie/sgeMas Ha pe3UCTOpe.

OJ1C v BHyTpEHHEE CONPOTUBIICHUE HCTOYHHUKA TOKA. 3aKOoH OMa 15 MOJIHO M (3aMKHYTOM )
3JeKTpUUecKoi 1enu. MomHOCTh HCTOUHNKA TOKa. KopoTkoe 3aMbikaHue.

KonzaencaTop B 1enu oCTOSIHHOTO TOKA.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIEPMETpP, BOJIBTMETD,
peocTat, C4ETUNK IEKTPUIECKON IHEPIUH.

Jemoncmpauyuu.

W3mepeHue cuiibl TOKa ¥ HalpsDKEHUS.

HccenenoBanue 3aBUCHMOCTH  CUJIBI TOKAa OT HANpsDKEHUS Ui PE3UCTOpA, JIaMIIbl
HaKaJMBaHUS U CBETOINO/A.
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3aBUCHMOCTb COINPOTUBJICHMS LWIMHAPUYECKUX IPOBOAHMKOB OT [UIMHBI, IUIOIAAU
IIONEPEYHOr 0 CEYEHMS U MaTepuala.

HccrnenoBaHye 3aBUCUMOCTHU CUJIbI TOKA OT CONTPOTUBIICHUSI IIPU TIOCTOSIHHOM HaNPsKEHUU.

IIpsmoe usmepenue D/IC. KopoTkoe 3aMblkaHHME IaJbBaHHYECKOI'O 2JEMEHTa M OLICHKA
BHYTPEHHEr0 COIIPOTUBIICHHUSL.

Crioco0Os! coeTMHEeHs] UICTOYHUKOB Toka, DJ]C GaTapei.

HccenenoBanue pa3HOCTH MOTEHIIMAIOB MEXY ITOJII0CAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

HccenenoBanne CMEMIAaHHOTO COSIMHEHUS PE3UCTOPOB.

N3MepeHue yieapHoro conpoTUBIIEHUS ITPOBOIHUKOB.

HccnenoBanye 3aBUCUMOCTH CUJIbI TOKAa OT HANPSKEHUS 711 JJaMIIbl HAKaJIMBAHMUSL.

VYBenuueHue npenpena u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHyTpEHHET O COIIPOTUBJIICHUS HCTOYHUKA TOKA.

Hccnenosanne 3aBucumMoctd DJC raapBaHUYECKOrO 3J1EMEHTA OT BPEMEHH NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanye pa3sHOCTH MOTEHIIMAJIOB MEKY IIOJIF0OCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B
LEIH.

HccnenoBanue 3aBUCUMOCTH MTOJIE3HON MOIIHOCTU UCTOYHUKA TOKA OT CHUJIBI TOKA.

Tema 3. Toxu ¢ paznuunsix cpeoax.

OnexTpuyeckass NPOBOJUMOCTb PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs IPOBOJUMOCTD
TBEPIBIX  METAJUIOB.  3aBUCHUMOCTb  CONPOTHUBIIEHUS  METAUIOB  OT  TEMIIepaTyphl.
CBepXmpoBOJIUMOCTb.

DNIeKTpUYeCKnid TOK B BakyyMme. CBOICTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass M MNpUMeEcCHash MPOBOAUMOCTb IOJYTPOBOJHUKOB.
CaoiictBa p—Nn-niepexoza. [lonynpoBogHUKOBBIE TPUOOPBHI.

ONEeKTPUUYECKUN TOK B 3JIEKTPOJIUTAX. DJIEKTPOJUTUYECKAs TUCCOLMALUA. DIIEKTPOIU3.
3akonb! Dapanes 11 AIEKTPOIN3a.

OnexTpuueckuii TOK B raszax. CaMOCTOATENbHBIH M HECAaMOCTOATEIBHBIA pa3psa.
Pa3nnuHble TUIIBI CAMOCTOSTENBHOTO pa3psaa. Moimnus. [1nasma.

TexHuyeckue yCTpPOHCTBA M IPAKTUYECKOE IPUMEHEHME: Tra30pa3psAIHble JIaMIIbl,
3JIEKTPOHHO-JIyueBasi TPyOKa, MOJIYIPOBOAHUKOBBIE NMPUOOPBL: AMOJ, TpaH3UCTOp, (HOTOIMOI,
CBETOAMOJl, TaJbBaHMKA, padUHUPOBAHUWE MEM, BBIJIABKA AJIOMUHUS, 3IIEKTPOHHAA
MHUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTH 3IEKTPOJUTOB.

3akoHsl ekTponusa dapanes.

HckpoBoil paspsi 1 IpOBOJAUMOCTb BO3IyXa.

CpaBHEHHE TPOBOJAUMOCTY METAJIOB U ITOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI IPOBOAMMOCTD THOAA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npaKmuKym.

HaGnronenue snekrponusa.

W3mepenue 3apsaa OJHOBAJIEHTHOI'O HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
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CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUO/A.

Du3NYeCKUil MPAKTHUKYM.

Crioco0s! u3mMepeHus: (pU3nMUecKUX BEIUYHMH C UCHOJIb30BAaHUEM aHAIOIOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX MNPUOOPOB U  KOMIIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTEJbHBIE IOIPEIIHOCTH  M3MepeHu  ¢usnueckux BeauuuH. OlleHKa T'paHHULl
MTOTPEIIHOCTEN.

[IpoBenenre KOCBEHHBIX M3MEPEHUH, UCCIIEIOBAaHUN 3aBUCUMOCTEN (PU3NUECKUX BEIMYHH,
MIPOBEpPKa MPEJIOKEHHBIX TUIOTe3 (BBIOOP M3 paboOT, OMUCAHHBIX B TEMATHYECKHX pasernax
«Y4eHNUECKU IKCIIEPUMEHT, JJAOOpaTOpHBIE PAOOTHI, TPAKTUKYM).

Me:xknpeamMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yriy0iaéHHoro ypoBHs B 10 Kiacce oCyIIECTBISETCS C Y4ETOM
COZIep)KAaTENbHBIX MEXIPEAMETHBIX CBA3€H C KypcamMH MAaTeMaTHKH, OWOJOrMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvie nOHAMUA, CE6AZAHHBIE C U3YUEHUEM MEMOO06 HAYUHO20 NOZHAHUA:
sBJIEHUE, HayuHbId (akT, rumoresa, (u3MUecKas BeIMUYMHA, 3aKOH, TEOpHs, HaOJIIOJeHHE,
9KCIIEPUMEHT, MO EIIUPOBAHKE, MOJIEIb, U3MEPEHNUE, IOIPEUIHOCTH U3MEPEHUH, U3MEPUTEIILHBIE
npuOopsl, I poBas 1adopaTopusi.

Mamemamuka: peumieHue cucTeMbl ypaBHeHMH. JluneliHas QyHKuus, mnapabosna,
runep6oia, ux rpaduk U cBoiicrtBa. Tpuronomerpuyeckue QyHKIUHU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpbl M MX MPOEKUHH Ha OCH
KOOp/IMHAT, CII0)KEHHE BEKTOPOB.

buonozua: mexanndeckoe JABMXKEHUE B JKUBOM mpupoje, 1uddysus, ocMoc, TE1oo0MeH
KUBBIX  OpPraHM3MOB, TEMJOBOE  3arpsA3HEHHE  OKpY)KalIlled  cpelabl,  YTHIN3alUs
OMOOPraHMYECKOro TOIUIMBA I BBIPAOOTKU «TENJIOBOI» U 3JIEKTPOIHEPTUH, TTOBEPXHOCTHOE
HaTSDKEHU € U KaMJUISPHBIE SIBICHUS B IPUPOJIE, JIEKTPUUECKHE SIBJICHUS B )KUBOU MPUPOIE.

Xumua: 1MCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHasl Macca, oIy4eHHe HAHOMAaTEpUasoB, TEIJIOBbIE CBOWCTBA TBEPABIX TeI, KUAKOCTEH U
ra3oB, OJKHJAKHE KpUCTaJUIbl, OJJIEKTPUYECKHE CBOMCTBA METAJJIOB, AJIEKTPOJIUTHYECKAS
JUCCOLMAlNs, TaJIbBaHUKA, IEKTPOHHASI MUKPOCKOIIHS.

T'eozpaghusa: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeodpazoBaHue IBUKEHUN C UCIIOIb30BAaHUEM MEXAHU3MOB, YUET CYXOro U
KHUJKOTO TpPEHHsT B TEXHUKE, CTAaTUYECKUE KOHCTPYKUUH (KPOHIUTEHH, peméryaTbie
KOHCTPYKIMH), UCIIOIb30BAHUE 3aKOHOB COXPAHEHUSI MEXAaHUKU B TEXHHKE (TMPOCKOII, BOIOMET
U Jpyrue), JIBUTaTelb BHYTPEHHErO CrOpaHMs, MapoBas TYpOMHA, OBITOBOH XOJIOIMJIBHUK,
KOHJIULUOHEDP, TEXHOJOTMM TIOJY4YEHHMs] COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HaHOMAaTEpUajIOB, W  HAHOTEXHOJIOTMHM,  DJIEKTPOCTATHYECKas  3allUTa,  3a3€MJICHHE
3JIEKTPONPUOOPOB, ra30pa3psIHbIE JIAMIIBI, TOJIYIIPOBOAHUKOBBIE TPUOOPHI, ralbBaHUKA.

11 KJIACC

Pa3nen 4. DinekrpoauHaMuka.

Tema 4. Maznummnoe no.e.

B3anmoneiicTBUE MOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. MarHuTHOeE IoJe.
BekTop MmarauTHOU MHAYKIMH. [ [pUHIAN CYTIEPIO3UIIMA MATHUTHBIX TOJIel. JIMHUM MarHuTHOU
WHIYKIIUH.
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MarsuTtHoe 1oje NpPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHMKA, KAaTYLIKHM M KPYrOBOI'O
BuTKa). OnbIT Dpcrena.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOAYJIb.

Cuna Jlopenua, e€ HampaBlieHME W MOAYJb. JIBHJKEHHE 3apsyKeHHOM YacTHUIbl B
OJTHOPOJJHOM MarHuTHOM noje. Pa6ora cuisl Jlopenua.

MarnuTHoe nosie B BemecTse. PeppoMarHeTuky, napa- U JUaMarHeTHKU.

TexHnueckre yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, DJEKTPOMArHUTOB, TECTEP-MYIbTUMETP, JJIEKTPOJABHUTATENh SIKOOM, YCKOpPHTEIU
JJIEMEHTAPHBIX YaCTHLL.

Hemoncmpavuu.

Kapruna nuHUE WHAYKIMM MAarHUTHOTO TIOJMSL TIOJOCOBOTO M MOJKOBOOOpa3HOro
MMOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM WHAYKIUU MO JJIMHHOTO MPSIMOr0 MPOBOJHUKA H
3aMKHYTOI'O KOJIbLIEBOI'O TPOBOJHUKA, KATYILIKHA C TOKOM.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

[erictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

Habmonenre qBUKeHHs My4Ka SJIEKTPOHOB B MATHUTHOM T10JIE.

[TpuHLMI AW CTBUSA NEKTPOU3IMEPUTEIHHOT 0 MPUOOPa MATHUTORIEKTPHYECKOW CUCTEMBI.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomot, npaKkmuxKym.

HccenenoBanye MarHUTHOT O NOJISA IOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETHKOB.

HccenenoBanue 1elcTBUS MOCTOSHHOT O MarHUTa Ha PaAMKY C TOKOM.

N3mepenue cuiiel Amnepa.

N3yuenne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

Ornpenenenre MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUs CUJIbI AMIIepa.

Tema 5. Inekmpomaznumnan uHOyKyus.

SIBaeHue ayeKTpoMarHuTHOM MHAYKUMHU. IloTok BekTOopa MarHuTHOM MHAyKuuu. DJ1C
MHIYKIMH. 3aKOH JIEKTPOMarHuTHON nHAyKuu ®Papazes. Buxpepoe anekrpuueckoe noie. Toku
dyko.

O/1C uHAyKIMY B IPOBOIHUKE, TBUKYIIEMCSI B OZJTHOPOJHOM MarHUTHOM I10JI€.

[TpaBuio Jlenua.

WupyktuBHOCTh. KaTylmika HMHIYKTUBHOCTM B LIENHM IIOCTOSIHHOI'O TOKa. SIBieHue
camouHaykiuu. 3C caMOMHIYKIINH.

DHeprust MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuueckure ycTpoucTBa U TEXHOJIOTMUECKHE MPOLECChl: UHAYKLIIMOHHAS [1€4Yb, COJICHOU/I,
3aIIMTa OT JIEKTPU3ALMH TeJl IPHU IBHKEHUHM B MATHUTHOM I10J1€ 3EMJIM.

emoncmpavuu.

Habumonenue saBieHus 31eKTPOMAarHuTHON MHIAYKIUH.

Hccenenosanue 3aBucumocty 3J1C HHAYKIIMHY OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O ITOTOKA.

IIpaBuno Jlenna.

[Tamenue MarauTa B aIOMUHUEBOM (METHOMN) TpyOe.

SIBiieHHE CAaMOMHIYKIIU Y.
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Hccnenosanue 3aucumoctd DJIC caMOMHAYKIMHA OT CKOPOCTH U3MEHEHHs CHIIBI TOKA B
LeMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npaKmuKym.

HccnenoBanue SBJIEHUS 3JIEKTPOMAarHUTHON UHYKIUU.

Omnpeznenenre MHAYKLIHUN BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue SBIEHUS CAMOMHIYKIIHH.

C6opka MoJ1eH 1eKTPOMarHUTHOr O FeHepaTopa.

Pa3nen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebartenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.

[apmonnyeckne  koneOanus.  KuHemaTmueckoe M JUHAMHYECKOE  OIHMCAHHE.
DHepreTuyecKoe ONMCaHNE (3aKOH COXpaHEHHs MEXaHUUYECKOM 3Heprun). BeIBo TMHAMUYECKOTO
OIMCaHUs TAPMOHUYECKUX KOJIE0aHUM U3 UX SHEPreTUUECKOr0 1 KHHEMAaTUUECKOr O ONHUCaHUsI.

Avmimtyzaa u ¢aza konedbanuil. CBs3b aMILUIUTYAbI KOJIEOAHUN MCXOAHON BEIMYUHBI C
aMIUTUTylaMH KoJieOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[Tepuon u yacrora konebanuii. [Tepuon ManabIx CBOOOAHBIX KOJEOaHUIH MaTeMaTHYECKOI O
MmasTHuKa. [Iepron cBoOOIHBIX KOJeOaHUM MPYKUHHOT'O MasITHUKA.

[TonsiTue 0 3aTyxaroImux Konedanusx. BeiHyxaeHHble kosebanus. Pezonanc. Pesonanchas
KpuBas. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHOM KpUBOH. ABTOKOJIEOaHUS.

TexHuueckre YCTpPOMCTBA M TEXHOJOIMUECKHME IPOLECChl: METPOHOM, Yachl, Kadelu,
MYy3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicMorpad.

emoncmpauuu.

3anuch Ko1e0aTeTbHOr O IBHKEHUS.

HabumoieHre He3aBUCUMOCTH Iepro/ia MaJIbIX KOJIeOaHU Ipy3a Ha HUTU OT aMIUIUTY/IbI.

HccnenoBanue 3aTyXaloUMXx KoueOaHU U 3aBUCMOCTH Tepro/ia CBOOOIHBIX KoleOaHH
OT COIPOTUBJICHUS.

HccnenoBanne KonebaHWH Tpy3a Ha MAacCHBHOW NpPYXHHE C LEIbi0 (OPMHPOBAHUS
Mpe/ICTaBICHUI 00 UAeaIbHON MOIEIN MPY)KUHHOT'O MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUH MPU KoIeOaHUAX Tpy3a Ha MPYKHUHE.

HccnenoBanue BBIHYXAEHHBIX KOJIeOaHUH.

HaGmronenne pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopnvie padomut, npakmuKym.

N3mepenue nepruoja cBOOOAHBIX KOJIEOAHNN HUTSHOIO M PYKMHHOI'O MasiTHUKOB.

N3yuyeHue 3aKOHOB JABM)KEHUS TeNla B X0J1€ KoJeOaHUil Ha yIpyroMm IojBece.

W3ydeHue IBUKEHUS HUTSHOIO MasTHHUKA.

ITpeo6pa3oBaHue SHEPTUN B IPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY IbI 3aTyXalOMIUX KOJEOaHUM.

HccnenoBanue BBIHYKICHHBIX KOJICOaHUIM.

Tema 2. InekmpomaznumHnsle Kojiedauus.

Konebatenpubiii koHTYp. CBOOOAHBIE DJIEKTPOMATHUTHBIE KOJEOAHUS B HJICATHLHOM
konebaTtesibHOM KoHType. @opmyna Tomcona. CBs3p aMIUIMTYJIBI 3apsja KOHJEHcaTopa C
aMIUIUTYJIOM CHJIBI TOKA B KoJie0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHHUS PHEPIUH B UJI€AIbHOM KOJ1e0aTeIbHOM KOHTYDE.

3aryxamue 3JeKTPOMAarHUTHbIE KojeOaHWs. BBIHYXIEHHbIE 3JIEKTPOMarHUTHBIC
Kosie0aHusl.
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IlepemenHsplii TOK. MOIIHOCT MEPEMEHHOIO TOKAa. AMIJIMTYJIHOE U JIEHCTBYIOIEE
3HAaYEHHE CUJIbl TOKA U HAIPSDKEHUS MPHU pa3IndHON (popMe 3aBUCUMOCTH MEPEMEHHOr0 TOKA OT
BPEMEHU.

CuHyconanpHbIN NIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KAaTyIIKa MHIYKTUBHOCTH
B LIENIA CUHYCOUJIAJIbHOT O IEPEMEHHOr 0 TOKA. Pe3oHaHc TOKOB. Pe3oHaHc HanpskeHui.

UneansHplil Tpancpopmarop. [IpousBonctso, nepenaya u nmorpedieHUE SJIEKTPUUECKOM
SHEPrUH.

DKOJIOTUUECKUE PUCKHM IPU IPOM3BOACTBE AJIEKTpO3HEpruu. KyibpTypa HCIIONb30BaHMS
JJIEKTPOIHEPTUH B IIOBCETHEBHOW KU3HMU.

TexHuyecknue yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCH: DJIEKTPUUYECKUM 3BOHOK,
TeHEePaTop IIEPEMEHHOI0 TOKA, JIMHUM DJIEKTpOnepeay.

Hemoncmpavuu.

CB00OOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCHMOCTH YaCTOThI CBOOOJHBIX KOJIEOaHUH OT MHIYKTUBHOCTH H EMKOCTH KOHTYpa.

OcuusiorpaMMsbl 31€KTPOMarHUTHBIX KOJeOaHUi.

['enepaTop He3aTyXalOIUX SJIEKTPOMArHUTHBIX KOIeOaHU.

Mojesnb 31eKTpOMarHuTHOT O TeHEPaTopa.

BrIHyX/1eHHBIE CHHYCOUAIbHbBIE KOJIeOaHMUsL.

Pe3ucTop, kaTymika THAYKTUBHOCTH U KOH/IEHCATOP B LIEMH IEPEMEHHOr0 TOKA.

Pe3oHaHC npu mocienoBaTeIbHOM COEIMHEHHM PE3MCTOpPA, KATYHNIKM WHIYKTUBHOCTH U
KOHJICHCaTOopa.

YCTpolCcTBO M MPUHITUT ACUCTBUS TpaHCHOpMaTOpa.

Mojens TMHUY 3JIEKTPONepeayun.

Yuenuueckuii a3xcnepumenm, nabopamopusie padomot, RPAKMUKYM.

Nzyuenne tpancopmaropa.

HccenenoBanne nepeMEeHHOrO TOKa 4Yepes3 IOCIIEN0BATEIbHO COCAMHEHHBIE KOHIEHCATOP,
KAaTyLIKY U PE3UCTOP.

HabnroieHne 31eKTpOMarHiTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIENIU IIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUN HbLE 60IHDb.

Mexanndeckue BOJHBI, YCIOBHMS HX pacnpocTpaHeHus. llomepeuHble W HpOJOJIBHBIE
BOJIHBI. Ilepron, ckopocTh pacnpocTpaHeHHs U JJIMHA BOJHbI. CBONCTBA MEXaHMYECKUX BOJIH:
OTpa’keHue, MpejoMieHne, HHTepdepeHIus 1 TudpaKus.

3Byk. CkopocTb 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[ITymoBoe 3arps3HEeHNE OKPYKaIOIIEH Cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIOBUSI M3JIyYEHHUs 3JEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTAaIMsl BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  JMEKTPOMAarHWTHBIX BOJH: OTPaXKEHHE, NPEJIOMIIEHHE, MOJIpU3aLus,
uHTephepeHus U AUPPaKIUSL.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpyHIMIIBI paArOCBA3H U TeNeBUIeHU. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEeabl.
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TexHuyeckue ycTpolCTBa M IPAKTHUECKOE NPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauonpuEéMHUK, TelIeBU30p, aHTeHHa, TenepoH, CBU-neub, yibTpa3zBykoBas
JMAarHOCTUKA B TEXHUKE U MEIULIMHE.

emoncmpauuu.

OO6pazoBaHue 1 pacnpoCcTpaHEHHUE MONEPEYHBIX U MTPOI0IbHBIX BOJH.

Koneb6momeecs Teno Kak HUCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

HabmroeHne oTpakeHUs! 1 IPEIOMIICHUS! MEXaHUYECKHX BOJIH.

Habmronenne natepdepeHny U 1uHpakind MEXaHUUECKUX BOJH.

AKyCTHUECKHI PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro IpUMEHEHHUE.

HaGnronenne CBsI3M TPOMKOCTH 3BYKAa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOU
KoJIeOaHU.

HccienoBanne  CBOMCTB  DJIEKTPOMATHUTHBIX  BOJH:  OTPaKCHHE, IIPEIIOMIICHUE,
nonspusanys, Audpakus, HTephepeHIusl.

OOHapy>xeHre HHPPAKPACHOTO U yIbTPadHOIETOBOIO U3TyUSHUH.

Yuenuueckuit sxcnepumenm, nadopamopmuvie pabomoi, npaKkmuxKym.

N3ydenue napaMeTpoB 3ByKOBOH BOJIHBI.

N3ydenue pacnpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuxka.

[IpssMonuHeHOE pacnpoCTpaHEHUE CBETa B OJHOpOJAHOW cpene. Jlyd cBera. ToudeuHsbli
HCTOYHHK CBETA.

OtpaxeHnne cBera. 3aKOHBI OTpakeHUs cBera. llocTpoeHue n300pakeHUN B IJIOCKOM
3epkaie. Cepuueckue 3epkaa.

[Ipenomnenne cBera. 3akoHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIA  TIOKa3aTelb
npenomiieHus. OTHOCUTENBHBIM IOKa3aTenb MpesomiieHus. IIoCTOSIHCTBO 4acTOTHI CBETa U
COOTHOIIICHHE JUIMH BOJIH IIPU IIEPEX0J€ MOHOXPOMATUYECKOr0 CBETA 4epe3 I'PaHUIy pasjelia
JBYX OINTHYECKUX CPELL.

Xon myueit B npusMe. JJucnepcust ceera. CinoxHbli coctaB 6enoro cseta. LBer.

ITonmHOe BHyTpeHHEE oTpakeHHe. [IpenenbHblii yroi MOJIHOr0 BHYTPEHHETO OTPAKECHMUS.

CoOuparonme u pacceuBaromue JuUH3bl. ToHkas smH3a. DOKycHOEe paccTosiHHE H
ONTHYECKasi CUJIa TOHKOM JIMH3bL. 3aBUCUMOCTh (DOKYCHOTO pAacCTOSIHUS TOHKOH cdeprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIBHOIO TOKA3aTENsl IPEIOMIICHUS.

@opMyJia TOHKOM JIMH3BL. YBEIMYEHHE, 1aBAEMOE JIMH30MU.

Xon nyya, NPOIIEAIIEro JUH3Y 110 IIPOM3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHUYECKOH OCH.
ITocTpoenne n300paxkeHNit TOUKH U OTpe3Ka MPsIMOI B COOMPAIOLIMX M PACCEUBAIOLINX JIMH3aX U
UX CUCTEMaX.

OnTrueckue npubopsl. Pa3pemiaromas criocoOHoCTh. ['71a3 Kak onTuyeckas cucTeMa.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WnaTepdepenmuss cBeta. KorepeHTHbIe HWCTOYHUKUA. Y CIOBUS
Ha0JII0/IeHNs] MaKCUMYMOB U MUHUMYMOB B HHTEPPEPEHLIMOHHOIN KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMepbl KiTaccuYecKuX HHTEPPEPEHLIMOHHBIX CXEM.

Hudpakuust cBera. [udpaxkiuonHas pemérka. YciioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpY TIaICHUM MOHOXPOMATHYECKOT'O CBETa Ha TU(PPAKINOHHYIO PEIIETKY.

ITonspuzanus csera.
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TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKHU, Jyla, IEpUCKOIL,
¢doroanmapat, MUKPOCKOII, TPOEKIIMOHHBIHM anmnapar, IPpOCBETICHUE ONTUKHU, BOJIOKOHHAS ONTHKA,
IupaKklMOHHAs peléTKa.

emoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npeaoMIIeHUs CBETA.

Hab6umoieHre noHoro BHyTpEeHHETo oTpa)xkeHusl. Mosiens CBETOBOAA.

HccnenoBaHue XxoAa CBETOBBIX ITYYKOB 4€pe3 MJIOCKONAPAIIIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBaHue cBOMCTB H300pakeHUH B JINH3AX.

Mopenu MUKpPOCKOIa, TEJIECKOIA.

Habnronenne natepdepeHIm cBeta.

HaGmnroieHne 1iBeTOB TOHKUX IJIEHOK.

Ha6monenue nudpakuuu cBeTa.

N3ydyenne nudpakiimoHHON PEETKH.

Habmonenue nudpakimoHHOro CreKTpa.

Habmonenue qucnepcuu ceera.

HaGmronenue nonsipusanuy cBera.

ITprMeHeHu e NOISIPOUAOB AJIs U3YUCHHUS MEXaHUUECKUX HaIIPSOKECHUM.

Yuenuueckuit sxcnepumenm, nadopamopmnvie pabomoi, npaKkmuxKym.

N3mepeHne nmokasaTess MpeaoMIIeHHs CTeKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PAacCTOSIHUSI OT BEIIecTBa (Ha MPUMEPE KUAKUX
JINH3).

H3mepenne poKycHOro paccTOSHUS pacCEUBAIOLIMX JIMH3.

[Tonmyuenue n3o0pakeHUs B CUCTEME U3 IUIOCKOI0 3epKaja U JUH3BL.

[Tomyuenue n3o0pakeHUsI B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBaHHe TEIECKONMMYECKUX CUCTEM.

Habmronenne nudpakiuy, HHTEpGEpEeHIINH U OIS PH3aIUY CBETA.

N3y4yeHne noasgpusaluy CBETa, OTPAKEHHOI'O OT IOBEPXHOCTH IUDJIEKTPUKA.

N3yuenne nHTEpHEpEeHIINN JTa3ePHOT0 H3ITydEHHS Ha IBYX IIETSX.

HaGmonenne nucnepcun.

HaGmonenne u uccinenoBanue AuGpakiiuOHHOTO CIEKTPA.

W3Mepenne IJIMHBI CBETOBOM BOJIHBIL.

[TonydeHune criekTpa U3aydeHus: CBETOANO0/1A P TOMOLIU AUPPAKIIMOHHON PELIETKH.

Pa3nen 6. OcHOBBI cClIeL{HATIBHON TEOPHH OTHOCUTEJIBHOCTH.

I'panuibl IPUMEHUMOCTH KJIaccU4ecKold MexaHuku. IlocTynaTel cnenuaipHONW Teopuu
OTHOCHUTEIBHOCTH.

[IpocTpaHcTBEHHO-BpeMeHHON  wHTepBan.  IIpeoOpasoBanus  JlopeHma.  YcioBue
NPUYMHHOCTA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKpAIllCHHE
JUIAHBI.

DHeprus U UMILyJIbC PEIATUBUCTCKON YaCTHIIBL.

CBs13p Macchl € SJHEPrUE U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPrUs MOKOSI.

TexHuueckne ycTpoWCTBA M TEXHOJIOTMYECKUE IPOLIECCHl: CIIyTHUKOBBIE NPHUEMHUKH,
YCKOPHTEIH 3aps’KEHHBIX YaCTHULL.

Y4eHn4yecKkuil 3KCIIEPUMEHT, 1a0OpPaTOPHbIE paOOThI, HPAKTUKYM.
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Omnpenenenue UMITyJIbca U SHEPTUU PENATUBUCTCKUX YacTll (1o ¢ortorpadusiM TPEeKoB
3apsHDKEHHBIX YacTUIl B MATHUTHOM I10J1€).

Paznen 7. KpantoBas ¢pusuka.

Tema 1. KopnycKyaapHo-601H060I 0yanusm.

PaBHOBecHOE TeIUIOBOE W3MydeHUE (M3MydyeHHe aOCOJIIOTHO YEpPHOTO Tena). 3aKoH
cmemenns Buna. 'mnoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®otorpdext. OnbiTel A. I'. CtoneroBa. 3akoHbl GoTtodddekra. YpaBHEeHHE DUHIITEIHHA
st poroaddexra. «KpacHas rpanunay porodddekra.

JlaBneHue cBeTa (B 4YacTHOCTH, [AaBJIEHHE CBETa HAa AOCOIIOTHO IMOMVIOMIAIOILYI U
a0COMIIOTHO OTpaskarolyto nosepxHocts). OnbiTsl 1. H. Jlebenesa.

BonHoBsie cBoiicTBa yactull. Bonusl ae bpoinsa. Jnuna BonHbl ae bpoins u pasmepsl
o0J1acTy JIOKaIu3aluy IBHXKYyILeicss yactubl. KopnyckynspHo-BoJIHOBOM ayanusMm. udpakuus
3JIEKTPOHOB Ha KpHCTaJulax.

Crnenuduka nuzmepennit B Mukpomupe. CooTHOIIEHUS HeotpeaeneéHHocTen [ elizenbepra.

TexHuveckre ycTpoWCTBAa U TEXHOJOTMYECKHE MPOIECCHl: CHEKTPOMETDP, (OTOIIEMEHT,
(dboTonaTyuK, TYHHEIbHBIII MUKPOCKOII, COJTHEYHAas 6aTtapes, CBETOAUOI.

Hemoncmpauyuu.

do1ord(DHeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo (oTodddexTa.

HccenenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS ITOJIYIIPOBOJHUKOB OT OCBEHIEHHOCTH.

Ceeroauon.

Conneunas G6aTapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npaKmuKym.

Hccnenosanue poTopesucropa.

W3mepenne nocrosiHHOM [11anka Ha ocHOBe uccnenoBanus Gorodrddexta.

HccnenoBanye 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAN O/ OT HANPSKEHUSI.

Tema 2. Quzuxa amoma.

OmnBITHI IO HCCIEJOBaHNIO CTpOeHUs aTroMa. [lnanerapuas monens atoma Pesepdopaa.

[Tocrynatel bopa. U3nyueHnue u norusomieHue (GOTOHOB MU IEPEXOJE aTOMA C OJHOIrO
YPOBHS DHEPIMH HA IPYTOMU.

Buns! ciektpo. CriekTp ypoBHEN SHEPIrUU aTromMa BOAOPOIa.

CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4eHue cBeta. Jlaszep.

TexHuueckre YCTpOHCTBA M TEXHOJIOTMUECKME IIPOLIECCHl: CHEKTPaJIbHbIA aHaIU3
(crieKTpocKoIl), 1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Hemoncmpauyuu.

Monens onbita Pesepdopaa.

Haburoienne tmHeiuaTeiX CleKTPOB.

YCTpOoRCTBO U 1eUCTBUE CUETUNKA MOHU3UPYIOIIMX YACTHII.

OrnpenesieHne JJIMHBI BOJHBI Ja3€PHOr 0 3Ty EHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npaKmuKym.

Halnronenne muHeuaToro cnekrpa.

HccenenoBanue criekTpa pa3peKeHHOI0 aTOMapHOrO BOAOPO/A U U3MEPEHHE NMOCTOSHHON
Pun6epra.

Tema 3. Duzuxka amomHO20 A0pPaA U I1EMEHMAPHBIX YACMUY,.
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Hyxnonnas monens siapa IeiizenOepra—MBanenko. 3apsaa snapa. MaccoBoe 4ucio sapa.
H3otorsbl.

PagnoaktuBHOCTh. Anbda-pacnaa. DJIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacman. ['amma-
H3JIy4EHHUE.

3aKOH paJAMOAaKTUBHOIO pacrnajna. PaavoakTuBHblE u30TONBl B mpupone. CBoiicTBa
WOHU3UPYIOUIEr0 U3Ty4YeHHs. BiMsiHue pauoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEeHHbIN
¢don uznyuenus. Jlosumerpus.

DHeprus CBsi3u HYKJIOHOB B sizpe. SnepHblie cumbl. JledekT macchr sipa.

SAnepusie peakuuu. JleneHue u cuHTe3 suep. SnepHele peakTophl. [IpoGnemsl
YIOPABISIEMOT'0  TEPMOSJIEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl Pa3BUTHUS  SAEPHOU
SHEPIreTUKH.

Metoasl perucTpaluy U UCCIAEA0BAaHMS JIEMEHTAPHBIX YACTHII.

@yHIamMeHTalbHbIE B3aUMOJENCTBUS. bapuoHbl, Me30HBI U JienToHbl. [IpencraBienue o
CrannaprHoii Mogenu. KBapk-rirooHHas MoJielb aJpOHOB.

®dusuka 3a npeaenamu CtangapTHo moaenu. TEMHas MaTepusi U TEMHAsI SHEPTUsl.

EnuncTBO u3nyeckoi KapTHHBI MUDPA.

TexHuueckre yCcTpOMCTBA U TEXHOJIOIMYECKUE MPOILECChl: JO3UMETpP, KaMepa BuibcoHa,
SIEPHBI  peakTop, TEPMOSACPHBIH peakTop, aroMHas OoM0a, MarHHUTHO-PE30HAHCHAs
ToMorpadusi.

Yuenuueckuit s3xcnepumenm, nabopamopuvie pabomot, npaKkmuxKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

UccnenoBanue pagnoakTHBHOTO (POHA C MCIIOJIB30BAaHUEM JO3UMETpA.

N3ydenne mormiomieHus 6eTa-4acTHI] AIFOMIHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM M ACTPO(PU3HUKH.

OTanbl pa3BUTUS aCTpOHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHNE ACTPOHOMUU.
[TpuMeHUMOCTb 3aKOHOB (PU3HKU N1 00BSICHEHUS MTPUPOBI KOCMHYECKIX 00HEKTOB.

MeTtonbl acTpoHOMUYECKUX HcclenoBaHui. CoOBpeMEHHbIE ONTHYECKHE TEeJIECKOIbI,
paanoTenecKonbl, BHeaTMochepHast acCTpOHOMUSL.

Bun 3Bé3qnoro neba. Co3Be3nusi, spkue 3BE3/bl, IUTAHETHI, UX BUJAMMOE JIBHIKEHUE.

ConneuyHas cucrema.

Connne. Comneynasi akTuBHOCTb. VcTrounuk sHepruu ColiHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. /lnarpaMmma «CrieKTpajibHbIN KJ1acC — CBETUMOCTBY.
3BE3/1bI IJIABHOM MOCIIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JIJIs 3BE3/1 INIaBHOU
nocJieJoBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE34. CoBpeMeHHbIE MPEICTABICHUS O
IPOUCXOXKIEHUU U 3BomolU CoJHIa U 3BE3]1. DTalbl )KU3HU 3BE3L.

Muieunsriii [1yTs — Hama [Manaktuka. [Tonoxxenue u neuxenue Connina B ['anaktuke. Tumnbl
rajakTuk. PagyoranakTuku U KBa3apbl. YEpHBIE JbIPHI B AJIpaxX MIaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usinydeHue.

Maciutabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpoO1eMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

Ha6nronenus 38€31H0r0 HeOa HEBOOPYKEHHBIM T'JIa30M C UCTTOJIB30BAHNEM KOMITBIOTEPHBIX
MPHIIOKEHUH JJIs1 OTIpeIeICHUS OO0 EHUSI HEOECHBIX 00 BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusg CeBepHOro Noyuiapus U spKue 3BE3/bI.
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Habmonenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTUICHH.

Du3NYeCKUil MPAKTHUKYM.

Crioco0s! u3mMepeHus: pU3NUEeCKUX BEIUYHMH C UCHOJIb30BAaHUEM aHAJIOIOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX MNPUOOPOB U  KOMIIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTEJbHBIE IOIPEIIHOCTH  M3MepeHu  ¢usnueckux BeauuuH. OlleHKa T'paHHULl
MTOTPEIIHOCTEN.

[IpoBenenre KOCBEHHBIX M3MEPEHUH, UCCIIEOBAaHUHN 3aBUCUMOCTEN (PU3NIECKUX BEIMYNH,
MIPOBEpPKa MPEJIOKEHHBIX TUIOTe3 (BBIOOP M3 paboOT, OMUCAHHBIX B TEMATHYECKHX pasernax
«Y4eHNUECKU IKCIIEPUMEHT, JJAOOpaTOpHBIE PAOOTHI, TPAKTUKYM).

O0o001marnee NnOBTOpeHue.

O6oOmenne ©  cUcTeMaTH3alMs  COAEpXKaHMSA  paszfgeroB  Kypca «MexaHHKay,
«MonexymsipHasi (U3MKa U TEPMOAMHAMHUKAY, «DJIEKTpoAnHAMUKaAy, «KoneGaHHUs M BOIHBI»,
«OCHOBBI CHELIMAJILHOW TEOPHUM OTHOCUTENbHOCTHY, «KBaHTOBasg ¢usuka», «JIeMEHTHI
aCTPOHOMUH U aCTPO(PUZUKUY.

Ponb ¢u3ukn M acTpOHOMUM B HKOHOMMYECKOW, TEXHOJOIMYECKOH, COLUATIbHOW U
3TUYECKOH chepax AeATeIbHOCTH YeJIOBEKA, POJIb U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOM
Hay4YHOM KapTHHE MHUpa, 3HaYCHHE OIMCATENIbHOM, CHCTeMAaTU3UpYIOLeH, 00BbsACHUTENbHON U
IpOrHOCTHYECKOW (QyHKIMHA (uszndeckoit Teopuu, posb (pu3ndeckoil Teopuu B GOPMUPOBAHUU
npescTaBieHui 0 GU3NYECKOM KapTHHE MUpa, MeCTO (PU3NYECKOI KapTUHBI MUpa B 00ILEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPECTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

Nzyuenue kypca Gusuku yriy0iaéHHoro ypoBHs B 11 kimacce ocyuiecTBiasercs ¢ y4€ToM
COZIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHKH, OWOJIOrMHM, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie NOHAMUA, C6A3AHHbIE C U3YUEHUEM MEMOO08 HAYUHO20 NO3HAHUA:
SBJICHWE, HAy4YHBbIH (aKT, THUIOTe3a, (Qu3nyeckas BeIUYMHA, 3aKOH, TEOpHs, HAOJIIOJICHHE,
9KCIEPUMEHT, MO EIUPOBAHUE, MOJIENb, U3MEPEHNUE, IOIPEUTHOCTH U3MEPEHUH, N3MEPUTEIILHBIE
npubopsbl, uppoBas 1adopaTopHsL.

Mamemamuka: pelieHUE CUCTEMbl ypaBHeHUH. TpuroHoMmerpudyeckue (GpyHKIUH: CHHYC,
KOCHHYC, TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUECKOE TOXKAECTBO. Bekropbl M ux
IIPOEKLUN HA OCH KOOpJAMHAT, CIOXKEHHE BEKTOpOB. IIpom3BojHBIE 37€MEHTApHBIX (DYHKIIHI.
ITpu3Haku nogo6Ust TPEYroJIbHUKOB, ONpe/eleHue IO II0CKUX (GUryp u oobéma Tel.

Buonozua: >nextpudeckue sBICHUS B )KUBOU IPUPOJIE, KoJieOaTeIbHbIE IBUXKEHUS B )KUBOM
IPUPOJE, DKOJOTMYECKHME PUCKM IpPU TNPOU3BOACTBE DIIEKTPOIHEPIUHU, NIEKTPOMATHUTHOE
3arps3HEHUE OKPYJKAIOIEH Cpelpl, YIbTPa3ByKOBas NUArHOCTHKa B MEIULMHE, ONTHYECKUE
SIBJICHUS B )KUBOM IIPUPOJE.

Xumua: CTpOEHHE AaTOMOB M MOJIEKYJ, KPUCTAJUIMUECKAs CTPYKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAININYECKON PEIIETKH, CIIEKTPaIbHbIN aHAIN3.

TI'eozpaghua: varauTHble moyt0oca 3eMJIM, 3aJI€KH MarHUTHBIX PyA, GOTOCHEMKA 3€MHOMN
MMOBEPXHOCTH, cericmorpad.

Texnonozus: npuMeHEHNE MMOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMarHUTOB, 3JIEKTPOBUTATEh
SlkoOu, TreHepaTOp MEPEMEHHOrO TOKa, WHAYKIMOHHAs Ie€4Yb, JMHUU OJJIEKTpoIiepenay,
ANIEKTPOJIBUTATENb, padap, pPaJUONpPUEMHMK, TeNeBU30p, aHTeHHa, Tenedon, CBY-mneus,
yIAbTpa3ByKOBasi JMAarHOCTUKAa B TEXHMKE, INPOEKIMOHHBIA ammapar, BOJIOKOHHas OITHKA,
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CoJIHEe4Has OaTapesi, ClIyTHUKOBbIE IPUEMHUKH, sAJIepHast SHEPreTHKa M SKOJOIMUECKHE aclleKThI
e€ pa3BUTHSL.
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ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIIEI'O OBPASOBAHMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJbTaThbl OCBOECHUS yueOHOro npeamera « OU3uka» JOMKHBI OTPAKaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYaroImuXcsi PyKOBOACTBOBAThCA CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEeH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTAlMH, TO3UTUBHBIX BHYTPEHHHX
yOeXJeHUi, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro 0oOIIecTBa,
pacimpeHre XKMU3HEHHOr'0 OMNbITa U OMbITa NEATEIbHOCTH B IPOIECCe peaan3aliii OCHOBHBIX
HaIpaBJICHUI BOCHUTATENFHOM eI TEIbHOCTH, B TOM YHCIIE B YaCTH:

rPakIAHCKOr0 BOCTIMTAHUS:

e CchOpPMHPOBAHHOCTh TPAXKIAHCKOM MO3MIUM O00ydarolerocs Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 YJIEHA POCCUICKOI0 OOIIECTBA;

® [IPUHATHE TPAJULMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTUYECKUX U JIEMOKPATUYECKUX
LIGHHOCTEH;

® TOTOBHOCTb BECTU COBMECTHYIO JI€STEIILHOCTh B MHTEPECaX IPa’KJaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIpaBJICHUU B 00pa30BaTEIbHOI OpraHu3aluy;

® yMEHHME B3aMMOJAEHCTBOBATH C COLUAJIbHBIMU HMHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKUMSIMU U Ha3HAYEHHUEM;

® TOTOBHOCTb K T'YMaHMTApHOH U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHMS:

e chopMHPOBAaHHOCTh POCCUICKON I'paX/1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

® [ICHHOCTHOE OTHOLIEHHE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTUKEHUAM POCCUNCKUX
yu€HBIX B 00J1acTU (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSI:

e chopMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOT O TOBECHHUS;

® CIIOCOOHOCTH OIIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICh
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEGHHOCTH, B TOM YHUCJIE B I€ATEIbHOCTH YUEHOT 0;

® OCO3HAaHME JIMYHOIO BKJIa/la B IOCTPOEHUE YCTOMUMBOr0 OyayIIero.

ICTETHYECKOI0 BOCIIMTAHMA:

® DOCTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYas OCTETHMKY HAay4HOrO TBOPYECTBA,

IpUCyILEero Gpu3nueckoi Hayke.
TPYAOBOIr0 BOCIIMTAHUSA:

e UHTEpeC K pa3IMYHbIM cdepaM MpodeccHnoHANbHOW JEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOW M TEXHUKOH, yMEHHE COBEpILIaTh OCO3HAHHBIN BbIOOp OyayIieit
npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHbI;

® TOTOBHOCTH U CITOCOOHOCTBH K 00Pa30BaHUIO U caM000pa30BaHMIO B 0071aCTH (PU3HKHU Ha
MIPOTSKEHNUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHMSA:

e chOpPMHPOBAHHOCTh JKOJOTHUECKON KYJIBTYpBl, OCO3HAHUE TJI00AIBHOIO XapakTepa
9KOJIOTMYECKUX MTPOOIIeM;

® [UJIaHUPOBAHHE U OCYIIECTBIIEHUE JEHCTBUIl B OKpYKaloIllel cpele Ha OCHOBE 3HAHUSA
1enel yCTOMUMBOro pa3BUTHSI YEJI0BEYECTBA;
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paclMpeHue OIbITa JEATEJIbHOCTH HKOJOTMYECKOM HANpaBIECHHOCTH HAa OCHOBE
MMEIOIIMXCSl 3HAHUM 110 (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHHUA:

cOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3HUECKON HAYKH,
OCO3HAHUE IICHHOCTH HAyYHOW JeSATCIIbHOCTH, TOTOBHOCTh B IMPOIIECCE H3YYCHUS
(GU3NKH ~ OCYIICCTBIATH  MPOCKTHYD M HCCJICIOBATCILCKYIO  JICSATEIBLHOCTD
WHVUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe JeiicTBUS
Ba3oBble JJornyeckue 1elicTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJU3UpOBaTh NMpoOJeEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPEICIIATh 1M JeSITeIbHOCTH, 33/1aBaTh MAPAMETPhl K KPUTSPUH UX JOCTHUIKCHUS;
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMAaTPUBACMBIX (U3UUYECKUX
SIBJICHUSX;

pa3zpabarpiBaTh IUJIAH peHIeHUs MpoOdeMbl ¢ Y4ETOM aHalu3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIIBHOCTb, OLICHUBATh COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OLICHMBATb PUCKU HOCJ'ICI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJAMHUPOBATh W BBINOJHATH PAa0OTy B YCIOBHUSIX pEANbHOTO, BUPTYyAILHOTO W
KOMOMHUPOBAHHOT'O B3aUMO/ICH CTBUS,

pa3BHUBaTh KPEATUBHOC MBIIIJICHUC ITPU PCHICHUHN )KU3HCHHBIX HpO6JI€M.

Ba3oBbie uccienoBare/ibCKue 1eMCTBUA .

BIIQJICTh HAYYHOH TEPMHUHOJIOTUEH, KIIFOYEBBIMH TTOHITUSIMHA ¥ METOaMU (DU3NUIECKOM
HAyKH;

BJIQJICTh HABBIKAMH YUE€OHO-HCCIICIOBATEIbCKON M MMPOCKTHOM IEITeILHOCTH B 00JIaCTH
(GU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY IIOMCKY METO/IOB
pemieHuss 3ama4  (PU3UYECKOr0 COACpPKAHWS, IPUMEHEHUIO pa3JIMYHBIX METOI0B
MO3HAHMUS;

BJIQJICTh BHUJIAMHU JIEATEIHHOCTH TI0 MMOJTYYCHHIO HOBOT'O 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPHUMEHEHHUIO B PA3UYHBIX YUEOHBIX CUTYallUsSX, B TOM YHUCIIE IPU
CO37IaHUU Y4EOHBIX TPOCKTOB B 001aCTH (PU3UKH;

BBISBJIATh TMPUYMHHO-CJIEICTBEHHBIC CBS3W M aKTyallM3UPOBATh 3a7ady, BBIIBHTaTh
TUIOTE3y € PelICHUS, HAXOIUTh apryMEHTHI JUIsl JTOKAa3aTeIbCTBA CBOMX YTBEPIKICHHIH,
3aJ1aBaTh MapaMEeTPhl U KPUTSPUN PEIICHUS;

aHAJIM3UPOBATh IMOJIYUCHHBIE B XOJAE pEIICHUs 3aJaddl pe3ysbTaThl, KPUTHUUYECKU
OILIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3MPOBATH H3MEHEHUE B HOBBIX yCIIOBUSIX;
CTaBUTH U (POPMYIIMPOBATH COOCTBEHHBIEC 33a/1a4l B 00Pa30BATEIBHON JIEITEIBHOCTH, B
TOM YHCJIC IPU U3YUCHUH (DU3HKH;

JaBaTh OI[EHKY HOBBIM CHTYAIIUSM, OIICHUBATH MPHOOPETEHHBIN OITBIT;

YMETh MEPEHOCUTH 3HAHUS IO (PU3HUKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;
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YMETb HHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTel;
BBIJIBUTaTh HOBBIE U €U, IIPEAJIaraTb OPUrHHAIBHBIC IOAXO0Abl U PELICHHUS;
CTaBUTb MPOOJIEMBI U 33Ja4H, JIOMYCKAIOIIUE aJIbTEPHATUBHBIE PELICHHUS.

Pabora ¢ unpopmanueii:

BJIQJICTh HABBIKAMHM MTOJTy4eHUS UHPopMauu GU3NIECKOro CoaepKaHus U3 UCTOUHUKOB
pa3HBIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIISITh MOWCK, aHAJIW3, CUCTEMATH3alUI0 U
WHTEPIpETANIO HHHOPMAIIHH Pa3JIMYHBIX BUIOB U (DOPM MPEICTaBICHUS;

OIICHMBATh JOCTOBEPHOCTh MH(OPMAIIHH;

HCIOJIb30BaTh CPENCTBA MH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUHA B
pEelIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3AIlMOHHBIX 3aJad C
co0mtoieHneM  TpeOOBaHUU  JPrOHOMHUKHM, TEXHUKH O€30MaCHOCTH, TUT'HEHBI,
pecypcocOepexeHus, TMPaBOBBIX W JTHYECKUX HOPM, HOPM HMHGOPMAIMOHHON
0€301acHOCTH,

co37aBaTh TEKCThl (PU3UYECKOr0 COAEpKAHUS B PA3NUUYHBIX (opMaTax C Yy4ETOM
HazHaueHus: MHGOpMALMU U LEJIEBOM ayAUTOPHUH, BBIOMpPAs ONTUMAIbHYIO (QopMmy
MIPEICTABJICHUS U BU3yaJIU3aI1H.

KoMMyHHKaTHBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS:

OCYILECTBIIATH OOLIIEHHE Ha YPOKaX (PM3UKU U BO BHEYPOUHOU AEATEIbHOCTH;
pacrio3HaBaTh NPEAIOCHIIKN KOHQIUKTHBIX CUTYallui U CMr4aTh KOH(IUKTHI,
pa3BEPHYTO MU JIOTMYHO H3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOJIB30BAHHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCHOJb30BATh NIPEUMYIIECTBA KOMAaHAHOM U MHINBUAYAIbHON pabOTHI;
BBIOMPATh TEMATUKY M METOABI COBMECTHBIX JEHCTBUI C yu€TOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEH Kak10r0 4JIeHa KOJUIEKTHUBA;

IIPUHUMATh L[€JIM COBMECTHOM JESATEIbHOCTH, OPraHHW30BBIBATH U KOOPAMHUPOBATH
JENCTBUA MO €€ JOCTHKEHMIO: COCTABJIATh IJIAH JCHCTBUM, paclpencisTb POIH C
y4€TOM MHEHUH YJaCTHUKOB, 00CYXJaTh Pe3yIbTaTbl COBMECTHOM paboThI;

OLIEHMBATh KAaueCTBO CBOETO BKJIAJa W KaXJIOr0 Yy4YyaCTHMKAa KOMaHAbl B OOLIMM
pe3yJIbTaT 110 pa3padOTaHHBIM KPUTEPUSIM;

IIpeJiaraTb HOBBIE IIPOEKTHI, OLICHUBATH UAEH C ITO3ULIUHA HOBU3HBI, O PUTUHAIBHOCTH,
IIPAKTUYECKOM 3HAYUMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATErMUECKOE IIOBEICHUE B pPa3JIMYHBIX CUTYyalHUsX,
IPOSIBJIATH TBOPUYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PerJIHTI/IBHbIe YHuBEpPCAJIbHBIC y‘leﬁHble JeHCTBUA
CaMOOPFaHI/BaHI/Iﬂ:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JCSITENBHOCTh B 00JaCTH (U3HKHU U
aCTPOHOMHH, BBISIBIISTH IPOOJIEMBI, CTABUTh U (DOPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIIbHO COCTAaBJISITh IIJIAH PELeHUs pacu€THBIX U KaUeCTBEHHBIX 3aj1ay, IJIaH
BBIMIOJIHEHUS MPAKTHYECKON PabOoThl ¢ Y4ETOM HMEIOIINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacImpsITh paMK{ Y4e0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA,

JIeNaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh Ha cedsl OTBETCTBEHHOCTH 3a
pelIcHuE;
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OIICHUBATH MIPHUOOPETEHHBIN OMBIT;
CIOCOOCTBOBAaTh (POPMUPOBAHUIO W TMPOSIBJICHUIO SPYIULUM B 00JaCTH (PU3UKH,
MTOCTOSIHHO TOBBIIIIATh CBOW 00pa30BaTENbHBIN M KYJIbTYPHBIH YPOBECHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJIJIEKT:

JaBaTb OLCHKY HOBBIM CUTyallUdM, BHOCUTH KOPPEKTHUBLI B ACATCIBHOCTh, OLICHUBATH
COOTBCTCTBUC PC3YJILTATOB LCIAM

BJAJCTh HaBBIKAMU I103HABATENbHON pe(IIeKCHH KaK OCO3HAHMSA COBEPIIAEMBIX
JIECTBUN U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCTIOJIb30BATh MPHEMBI peIIeKCHH [T OLIEHKU CUTYallld, BHIOOPA BEPHOTO PEIICHHUS;
YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTUBBI M apPT'YMEHTHI APYTUX MIPH aHATIN3€ Pe3yIbTATOB ACSITEIbHOCTH;
IIPUHUMATh ce0s, IOHUMAas CBOM HEJOCTATKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apr'yMEHTBI APYTUX [IPH aHAIM3€ PE3YJIbTATOB AESITEIBHOCTH;
IPU3HABaTh CBOE PABO U IPABO IPYIHX HA OLIMOKH.

B mpomecce nocTHkeHUS JTUYHOCTHBIX PE3yJITATOB OCBOEHHUS MPOrpaMMbl MO (QU3UKE IS
YPOBHS CpPEAHEro 00IIero oopa3oBaHus y 00yJarolMXcsi COBEPIICHCTBYETCS AMOIMOHAIBHBIN
MHTEIUIEKT, PEANoNaraoumii copMUpOBaHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMAaTh CBOE SMOI[MOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJICHUSI Pa3BUTHS COOCTBEHHOM AMOLIMOHAIBHOM cepbl, ObITh
YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKJIIOYAOILIETO CaMOKOHTPOJIb, YMEHHUE IIPUHUMATH
OTBETCTBEHHOCTbH 3a CBOE IIOBCACHHUC, CIIOCOOHOCTH aJ[alITUPOBATHCA K SMOIIUOHAJIbHBIM
HU3MCHCHUSAM U MPOSABJIIATH FI/I6KOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLlMM, BKIIIOUAIOIIEH CTPEMIIEHHE K JOCTUKEHHUIO LEIU U YCIIEXYy,
OIITUMHU3M, MHUIIUATUBHOCTh, YMCHHEC I[eﬁCTBOBaTL, HCXOOsd U3 CBOUX BOSMO)KHOCTeﬁ;
OMIIaTHu, BKJ'IIO‘-IaIOH_[eﬁ CIIOCOOHOCTh NTOHMMATH SMOIIMOHAJIBHOEC COCTOSHHUC NPYTHUX,
YUYUTBIBATH €ro IMIpu OCYHICCTBJIICHUU O6HICHI/I$I, CIIOCOOHOCTL K COYYBCTBUIO H
CONEPEKUBAHHIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIUX CIIOCOOHOCTh BBICTpAaMBaTh OTHOLICHUS C
JPYTUMU JIOABMHU, 3800TUTHCS, IPOSIBIISITS UHTEPEC U pa3peliaTh KOHPIIMKTHI.

IMPEAMETHBIE PE3VJIbTATDI

K koHiy oOyuenus B 10 Knacce npeMETHbIC PE3yIbTaThl HA YIIIYOJEHHOM YPOBHE JOJDKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTh y OO0 yUAFOIIUXCS YMEHUH:

[OHUMAaTh poJib (UMK B HSKOHOMUYECKOW, TEXHOJIOTMYECKOH, 3KOJIOrMYecKoi,
COLIMAJIbHOM M 3THYECKOH cepax NesTeIbHOCTU YelIOBEKa, pojib U MeCTO (U3UKHU B
COBPEMEHHOW HAy4YHOH KapTHHE MHUpA, 3HAYECHHE ONM CATEIbHON, CHCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOW W TMPOTHOCTUYECKOW (PYHKIMH (QU3NUECKOW TEOpuu — MEXaHUKH,
MOJIEKYJIApPHON (PU3UKU U TEPMOAMHAMUKH, POJIb GU3NUIECKON TeOpUU B (POPMHUPOBAHUU
MpeACTaBIeHUN 0 PrU3HUECKOil KapTuHE MUPA;

pas3nuyaTh yCIOBHS MPUMEHUMOCTH MOJIeNIel (U3MYECKUX TNl U MPOIIECCOB (SBICHUN):
MHeplLuaibHas CcHCTeMa OTcuéra, aOCOIIOTHO TBEPAOE TeNO, MaTepuajbHas TOYKa,
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PaBHOYCKOPEHHOE JABM)XEHUE, CBOOOIHOE MageHue, abCOMI0THO ynpyras aedopmarius,
abCOJIIOTHO yNpyroe 1 abCOMIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENHN rasa, KUAKOCTU
1 TBEPOTO (KPUCTAIIIMYECKOTO) Tela, UIeabHBIM ra3, TOUCYHBIN 3apsil, OJHOPOIHOE
AEKTPHUY ECKOE TT0JIE;

pa3nuyaTh YCJIOBUs (TpaHUIlBl, OOJIACTH) NPUMEHHUMOCTH (PU3UYECKHX 3aKOHOB,
MOHUMAaTh BCEOOMMU XapakTep (yHIaMEHTANTbHBIX 3aKOHOB M OTPaHUYEHHOCTH
HCIIOJIb30BaHUSI YACTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBSICHATh MEXaHUYECKHE TIPOIECCHl W SBIICHUS, WCIOIb3Ys
OCHOBHBIC TIOJIOKEHUS W 3aKOHbl MEXaHWKH (OTHOCHUTEIHHOCTh MEXaHHUYECKOTO
JBIDKEHUS, (POpPMYJIBI KMHEMATHKH PaBHOYCKOPEHHOT'O JBIDKCHHS, MPeoOpa3oBaHUs
lManunes a5t CKOPOCTH U TTepeMenieHus, 3aKOHbl HbI0TOHA, MPUHIIUI OTHOCUTEIIbHOCTH
lanunes, 3aKOH BCEMUPHOrO TATOTEHMS, 3aKOHBI COXPAaHEHUS HUMIyJIbca U
MEXaHUYECKOU SHEPruH, CBA3b PabOTHI CHIIBI C U3MEHEHHEM MEXaHHYeCKOW SHEepruH,
YCIIOBUSI paBHOBECHsI TBEPIOrO Tejia), MPH STOM HCIOIb30BaTh MaTEeMaTHUECKOe
BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TMPUMEHHUMOCTH (PU3MUYECKUX 3aKOHOB:
npeoOpa3oBanuii [anmiies, BTOpOro u TpeThero 3akoHOB HbIOTOHA, 3aKOHOB
COXpPaHEHUS UMITYJIbCAa U MEXaHUYECKOW YHEPIruH, 3aKOHA BCEMUPHOT'O TATOTEHUS
aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHI U SBJICHUS, MCIOIb3Yys OCHOBHBIC
nonoxxeHust MKT 1 3aK0HBI MOJIEKYISIpHON (PU3HKU U TEPMOAMHAMHUKH (CBSI3b TaBICHUS
HUJICAUTBHOTO Ta3a CO CpeAHEHd KUHETHYECKOW SHEPruedl TemjaoBOr0 ABUXKEHHUS U
KOHIIEHTpAI[MEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO CPEHEN KUHETUY ECKOM
SHEpruel TEIJIOBOro ABMKEHHUS €ro 4acTull, CBS3b JaBJIEHUS HJICAJILHOI'O rasza C
KOHIICHTpALIM el MOJIEKYJI M €ro TEMIIEPATYpOil, ypaBHeHHE MeHneneeBa—Kamnelpona,
NEpBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUsI YHEPrUU B TEIUIOBBIX Ipolleccax),
MPU 3TOM HCIOJIb30BaTh MATEMATUYECKOE BBIPaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
IIPUMEHUMOCTH ypaBHEeHMsI MeHeneeBa—Knaneiipona;

aHAIM3UPOBATh W OOBICHITH DJICKTPUUYECKUE SBJICHHS, WCIOIB3Yys OCHOBHBIC
MTOJIOKEHUST M 3aKOHBI JJICKTPOAMHAMUKH (3aKOH COXPaHEHHS JICKTPUUYECKOro 3apsa,
3akoH KyioHa, MOTEHIHAIBHOCTD 3JIEKTPOCTATHYECKOIO TOJIS, IPUHITUII CYIIEPIIO3ULIUN
ANEKTPUYECKUX TOJIEH, IPU 3TOM yKa3blBas yCJIOBUS NPUMEHUMOCTH 3aKkoHa KyioHa, a
TaK)K€ MPAKTUYECKU BAXKHBIE COOTHOMICHHUs: 3aKOHBI OMa il y4acTKa LENu U IS
3aMKHYTOH 3JIEKTpUUYECKOH Lemnu, 3akoH Jxoynsa—Jlenua, npasmwia Kupxroda, 3axoHsl
Ddapanes 4151 SIEKTPOIIN3A);

OMHUCHIBATh (PU3MUYECKUE MPOIECCHl U SIBICHUS, UCIIONb3Yys BEIUYUHBL: MepeMeleHue,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€Jla U CUCTEMBbI TEJl, CUJla, MOMEHT CHUJIbl, JaBJICHUE,
NOTEHIMANbHAA DHEPrusi, KMHETUYecKas JHEpPrus, MeXaHWdyeckas SHeprus, paborta
CHJIBL, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUJIa TAXKECTH, CUJIa YIPYTOCTH, CHJIa TPEHUS,
MOILIHOCTh, SHEPrUs B3aUMOAECHCTBUA Tena ¢ 3eMI€l BOIU3U €€ MOBEPXHOCTH, SHEPIUs
ynpyroi nedopmainuu Mpy>KWHBI, KOJMYECTBO TEIJIOTHI, a0COJIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHS S SHEPTUs UI€aIbHOT0 OAHOAT OMHOTO T'a3a,
paboTa uaeanbHOrO Ta3a, OTHOCHUTENbHAs BIAXHOCTh Bo3ayxa, KIIJ umeampHOrO
TENJIOBOr0 JIBUTATENs; MEKTPUUECKOE I0JI€, HANPSKEHHOCTh 3JIEKTPUUECKOro IMOJs,
HanpsoKEHHOCTh TOJS TOYEYHOIO 3apsa WM 3apsKEeHHOro Iapa B BaKyyMe W B
JIUANIEKTPUKE, MOTEHIMANI 3JEKTPOCTATUYECKOr0 TOJIsI, Pa3sHOCTb MOTEHIIMAJIOB,
ANEKTPOABMKYLIAsl CUJla, CHJIA TOKA, HAINPSHKEHHE, MOIIHOCTH TOKA, AJIEKTpUYECKas
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€MKOCTh IJIOCKOI'0 KOHJIEHCATOPA, COMIPOTUBIIEHUE YYACTKA LIENH C TIOCJIEeI0BATEIbHbIM
U Tapajule]bHbIM COEAMHEHMEM DPE3UCTOPOB, DSHEPrUs JJIEKTPUUYECKOro  IOJIS
KOHJIEHCAaTOopa;

OO0BSICHATH OCOOEHHOCTH MPOTEKAHUS PU3NIECKUX SBICHUI: MEXaHUYECKOE JIBIKEHUE,
TETJIOBOE JIBM)KEHUE YaCTHUI] BEIIECTBA, TEMIOBOE paBHOBECHE, OPOYHOBCKOE JIBIKEHUE,
mubdy3us, ucrnapeHue, KUIEHWE W KOHJEHCAIUs, IJIABJICHHE W KPHCTAIUTA3AIIHS,
HaIlpaBJICHHOCTh  TEIJIONEpeNay, JJEKTpU3aluus  Tel, SKBUIOTEHUHUAIBLHOCTD
MOBEPXHOCTH 3apsKEHHOT O MTPOBOJHUKA;

MPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OJHOHM (pU3MUECKON BENWYUHBI OT JAPYToil C
UCTOJb30BAaHUEM TMPSAMBIX M3MEPEHUH, MPH OSTOM KOHCTPYHUPOBATh YCTAHOBKY,
¢buKCHpOBaTh Pe3yIbTAaThl MOJIYYEHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIUYUH B BUIE
rpa¢uKkoB ¢ y4€roM aOCONIOTHBIX IMOTPEHIHOCTEH H3MEpeHUM, AeNaTh BBIBOIBI I10
pe3ybTaTaM UCCIIEJOBAHUS;

IIPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIMYMH, INPU OSTOM BBIOMpPATH
ONTUMAJIbHBIA METOJ H3MEPEHUs, OLICHUBaTh aOCOJIOTHBIE U OTHOCHUTEJIbHbBIE
MOTPELIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOJUTH OIBITHI 10 IPOBEPKE MPENJIOKEHHOW THIOTE3bI: INIAHUPOBAThH SKCIIEPUMEHT,
coOMpPaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJTM3UPOBAThH MOJyYEHHBIE PE3YIbTATHI U
JlenaTh BBIBOJI O CTATyCe MPENI0KEHHONU TMIIOTE3bI;

co0oaTh mpaBuia 0€30MacHOro TpyAa MpU IPOBEJEHUH HMCCIEIOBAHUNA B paMKax
y4eOHOro SKCIIEPUMEHTa, MPAaKTUKyMa M y4eOHO-MCCIIEe0BAaTEeIbCKOM M MPOEKTHOMN
JESITEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB M J1a00paTOpHOro
000pyI0BaHUS;

peraTh pacuéTHBIC 3aa4H C SIBHO 33JaHHOI U HESBHO 33JIaHHON (PU3NYECKON MOEIBIO:
Ha OCHOBAaHWM AaHAJIM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (HU3MUECKON MOAENH,
OTBevarolleil TpeOoBaHUAM 3a7aul, IPUMEHATH (POPMYJIbI, 32KOHBI, 3aKOHOMEPHOCTH U
NOCTyJaThl (PU3MUECKUX TEOpUH IpPU HCHOJb30BAHMM MATEMAaTHYECKMX METOJIOB
pelieHust 3ajaay, NPOBOAUTH pPAcy€Thl HAa OCHOBAaHWU MMEIOIIUXCS JaHHBIX,
aHAJIN3UPOBATh PE3YyJbTaThl M KOPPEKTHUPOBATh METOAbl PEIIEHUS C Y4ETOM
MIOJIYYEHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 3a/1auu, TpeOyolue NPUMEHEHHs 3HaHUN U3 Pa3HbIX pa3eJioB
Kypca (U3MKH, a Takke HHTErpaldd 3HAHUW U3 JAPYTUX IMPEIMETOB E€CTECTBEHHO-
HAay4YHOI'0 LMKJA: BBICTPAUBATH JIOTMUECKYIO LIEMOYKY pacCyKIE€HUH C Omopod Ha
M3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHUS OCHOBHBIX MPUHIIMIIOB PaOOTHI
M3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOIMUECKUX ITPOLIECCOB;
IPUBOAUTD IPUMEPHI BKJIa/1a POCCUICKUX U 3apyOexHbIX YUEHBIX -(DU3UKOB B pa3BUTHE
HAayKH, B OOBSCHEHHE IPOLIECCOB OKPYXAIOMIEr0 MHpa, B Pa3BUTHE TEXHUKU H
TEXHOJOTHIA;

aHAJIM3UPOBATh W  OL[EHUBATh IMOCJIEACTBUS OBITOBOW U  IMPOU3BOJCTBEHHOU
JEeSITEeIbHOCTH YeJIOBEKa, CBA3aHHOM C (U3NYECKUMHU MPOLECCaMM, C MO3UIUIl
9KOJIOTMYECKOU 0€30I1acHOCTH, MpEACTaBICHUI 0 palMOHaIbHOM
IIPUPOAOIIONB30BAHUN, & TAKXKE PA3yMHOM HCIOJb30BAHUMU JIOCTHKEHUN HAyKu M
TEXHOJIOTHH [T JanbHEeUIIero pa3BUTHsI YEI0BEYECKOro 00I1IeCTBa;
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MPUMEHSThH Pa3InYHbIE CIIOCOOBI paboThl ¢ HH(OpMaIuen PU3NIECKOro COAEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HH(POPMAIMOHHBIX  TEXHOJIOTHH, TpPU  ITOM
MCII0JIb30BaTh COBPEMEHHBIEC HH(OPMAIIMOHHBIE TEXHOJIOTUH JIJISl TIOUCKA, TTep epabOTKH
U MPEIbABICHUST Y4eOHOW W HAYYHO-TIOMYJSIPHON MH(OpMALIUU, CTPYKTYPUPOBAHUS U
WHTEepIpeTalud HHPOPMAINH, TOIYICHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTYYaeMyl HH(OpPMALMI0O W OLEHUBATH €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK U Ha OCHOBE aHAJIN3a MCTOYHUKA HH(OPMALINH;
MPOSIBJIATh OPTaHHW3allMOHHBIE W TIO3HABATEILHBIE YMEHUS CaMOCTOSTEIBHOTO
MPUOOPETEHUST HOBBIX 3HAHMM B TPOIECCE BBHIMOJHEHUSI TMPOEKTHBIX M Y4eOHO-
HCCIIEZIOBATEIbCKUX paboT;

paboTaTh B TpyIIe ¢ UCHOJHEHHEM PAa3IMYHBIX COIUATBHBIX pPOJEH, MIaHHPOBATH
paboTy TpyMIbl, panydoOHAIBLHO pacCHpeneysiTh JCATEIPHOCTh B HECTaHAAPTHBIX
CUTYaIHsIX, aJIeKBATHO OLEHUBATh BKJIAJ KaXKJOr0 U3 yYaCTHUKOB T'PYIIIBI B pEIICHUE
paccmaTpuBaeMoil mpodIeMbl;

OpOSBISITh  MOTHBALMIO K Oyaymedl mnpodeccHoHalbHOW — AEATENbHOCTH IO
CHEeNHUAIBLHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K koHiy o6yuenus B 11 Knacce npeaMeTHbIE pe3yabTaThl HA YIIIyOJEHHOM YpPOBHE JOJKHBI
OTpa)kaTh C()OPMUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHUMN:

MOHUMAaTh POJIb (U3UKM B DSKOHOMHUYECKOH, TEXHOJOTHMYECKOH, COIMAILHOM |
TUYECKON cdepax AeSITeTbHOCTH YEI0BEKa, poJib U MECTO (PU3MKU B COBPEMEHHOU
Hay4yHOU KapTUHE MHUPA, POJb ACTPOHOMHH B IPAKTHUECKOH AESITEIbHOCTU YeJIOBEKa U
JaJbHEMIIEM  HAayYHO-TEXHUYECKOM pa3BUTHH, 3HAaUEHHE OIKCaTeIbHOM,
CHCTEeMAaTU3UPYIOTIeH, OOBSICHUTEIPHOW M MPOTHOCTUYECKOW (GyHKIUH Qu3ndeckoi
TEOpUU — DIIEKTPOJUHAMHUKH, CIIELUATBHON TEOPHUH OTHOCUTEIBHOCTH, KBaHTOBOU
¢us3uKy, posb pusnyeckoll Teopur B (HOPMHUPOBAHMU TNPEICTABICHUH O (pu3nUecKoit
KapTUHE MHpa, MECTO (PM3NYECKOH KapTUHBI MHpa B OOLIEM pSAAY COBPEMEHHBIX
€CTECTBEHHO-HAY4HBIX IIPEJICTaBICHUH O IPUPOJIE;

pas3IuyaTh yCIOBHS MPUMEHUMOCTH MOJIENIel (pU3MYECKUX TNl U MPOIECCOB (SBICHUN):
OIHOPOJHOE 3JIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE II0JIsI, TapMOHHYECKHE
Koie0aHMs, MaTeMaTH4YeCKMi MasSTHHUK, WJEalbHbIM TNPYXUHHBIH  MasTHUK,
rapMOHHUYECKUE BOJIHBI, UACAIBHBIN KOIeOaTeNbHbIl KOHTYpP, TOHKAs JIMH3a, MOJEeH
aToma, aTOMHOI'O 5i/Ipa U KBAaHTOBOW MOJIEJIU CBETA;

pa3nuyaTh YCJOBUs (TpaHUIlbl, OOJIACTH) HPUMEHHUMOCTH (PHU3MYECKUX 3aKOHOB,
[IOHMMaTh BceoOIMH XapakTep (yHAAMEHTAJIbHBIX 3aKOHOB M OIrPaHUYEHHOCTb
MCIO0JIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLIECCHl U SBIEHUS, HCIOJIB3YS
OCHOBHBIE€ TIIOJIOXKEHUS M 3aKOHbl JJEKTPOJAMHAMHKMA M CIIEHUATBHOU TEOPHH
OTHOCUTEIBHOCTU (3aKOH COXpaHEHUs 3JEKTPUYECKOro 3apsjaa, cuiaa Amiepa, cuia
Jlopennia, 3akOH 3JIGKTPOMAarHMTHOM WHAYKIUHU, mpaBuio Jlenma, cBa3p IJC
CaAaMOMHAYKIIMH B 3JIEMEHTE JEKTPUUECKON IEMH CO CKOPOCTHIO M3MEHEHUS CUJIBI TOKa,
MOCTYJIAThI CIIEIUAILHON TEOPUU OTHOCUTEILHOCTH DUHINTEIHA);

aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCIIOIb3YS MOJI0KEHHUS
KBaHTOBOW ¢u3uku (ypaBHeHHe JiHIUTEHHa 17 (orodddexra, mepBblii U BTOPOH
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noctyiatel bopa, mpuHIKUI COOTHOILIEHUs HeonpenenéHHocTel I'eiizendepra, 3aKOHBI
COXpaHEHMS 3apsAJ0BOI0O U MACCOBOI'O YHCEN U SHEPIUU B SAJIEPHBIX PEAKIUSIX, 3aKOH
pPaOaKTUBHOTO Pacraja);

OIMHUCHIBAThH (PU3UYECKUE MPOLIECCHI U SIBICHUS, UCIOJIB3YS BEIMYHHBI: HAMPSHKEHHOCTD
AJIEKTPUY ECKOT 0 MOJIsL, MOTEHLIMAJI JIEKTPOCTATUYECKOTO MOJIs, pA3HOCTh OTEHIIMAJIOB,
ANEKTPOABMKYIIASl CUJIa, WHIAYKUHS MAarHUTHOTO TOJsl, MarHUTHBIA TOTOK, cUJia
Amriepa, HHAYKTMBHOCTb, 3JEKTPOJBIDKYIIAs CHJIA CAaMOMHIYKUHH, HHEPrus
MAarHUTHOTO TOJIs MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMMYJIbC, IOJHAS SHEPrus,
SHEPrusl MOKOsI CBOOOTHON YaCTHIIBI, SHEPTUs U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U
3apsiy sApa, SHEPTUs CBSI3U sApa;

OOBSACHATH OCOOEHHOCTH MPOTEKAHUS (U3UUYECKUX SBICHUM: SIEKTPOMArHUTHas
WHIYKIUS, CAMOMHIYKIIHS, Pe30HAHC, HHTEpPEPEHITUs BOIH, AUGPAKIIUS, TUCTIEPCHS,
MOJIHOE BHYTPEHHEEe oTpaxkeHue, porodnektpuueckuit 3pdext (pororddekr), anpda- u
Oera-pacnajbl saep, raMMma-u3iaydeHue sjaep, Gu3ndeckre MPUHLHUIBI CIEKTPaIbHOTO
aHaju3a u paboThI J1a3epa;

ONpEeNeNsATh HANpaBJICHUE MHAYKIIMM MATHUTHOIO IOJIS MPOBOJAHHMKA C TOKOM, CHJIBI
Awmnepa u cuibl Jlopenna;

CTPOUTh H300pa)KEHUE, CO3[JaBaeMO€ IIJIOCKMM 3EpKaJioM, TOHKOM JMH30H, H
paccUUTHIBATH €0 XapaKTEPUCTHKY;

MPUMEHSATh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE IMOHATHSA, TEOPUU U 3aKOHBI JAJIS
aHaM3a U OOBSICHEHUS (PU3UYECKUX MPOIIECCOB, MTPOUCXOAAIINX B 3BE3aX, B 3BE3IHBIX
CHCTEMaX, B MEKTaJaKTUUECKOU CpeJie; MBIKCHHSI HEOSCHBIX TeJ, HBOJIOIUHU 3BE3M U
Bcenennoii;

MPOBOJIUTH HUCCIICAOBAHUE 3aBUCHMOCTEH (PU3MYECKUX BEIHYHUH C HCIIOIH30BAHHEM
MPSIMBIX U3MEPEHUH, ITPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI
MONMyYCHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIMYWH B BHIE TpaQuKOB ¢ Y4ETOM
aOCONIIOTHBIX ~ TOTPEIIHOCTEH W3MEpeHHiH, JelaTh BBIBOABI 10 pe3yJbTaTaM
UCCIIEIOBAaHMUS;

MPOBOJIUTh KOCBEHHBIE HW3MEpPEHUs (PU3NYECKHX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMAbHBIA METOJ HW3MEpPEHUs, OLCHUBATh aOCONIOTHBIE M OTHOCUTEJbHBIE
MOTPEIIHOCTH PSAMBIX U KOCBEHHBIX U3MEPEHU;

MIPOBOJIUTH OIBITHI IO TPOBEPKE MPEIJIOKEHHONU THIOTE3bI: TNIAHUPOBATH SKCIIEPHUMEHT,
coOupaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3U POBATh MOTYYEHHBIE PE3YIbTaThI U
JIeNaTh BBIBOJI O CTATyCE NPEII0KEHHOM TUIOTESBI;

ONKCHIBATh METObI IOJIYyYEHHUsI HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;

co0JroaTh TpaBWia 0€30MacHOrO TPpyJa MPH MPOBENCHUHM HCCIEIOBAHUM B pamMKax
y4eOHOro IKCIEPHUMEHTa, MPAKTHKyMa W Y4eOHO-HMCCIEeNOBATENbCKOH M MPOEKTHOMN
JIEeSITEIPHOCTH C HCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOHCTB M J1a00OpaTOpHOTO
000pyI0BaHUS;

pemaTh pacuéTHBIC 33/1a4U C SIBHO 33/IaHHOM M HESIBHO 3aJaHHOW (PM3UYECKOI MOIEIBIO:
Ha OCHOBAaHMHM aHajiM3a YCIOBUs BBIOMpaTh (U3MUECKHUE MOJESIH, OTBEUAIOIINE
TpeOOBaHUSAM 3a7a4d, TPUMEHAITH (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJIATHI
(GU3NYECKNX TEOpUi MPH HCIOIb30BAHIH MATEeMaTHYECKHX METOJIOB PEIIeHUs 3ajad,
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MIPOBOJUTH Pacy€Thl HA OCHOBAHUU UMEIOLIUXCS JAHHBIX, AHAIM3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATh METO/IbI PEIIEHUS C YUETOM MOJyYEHHBIX PE3YJIbTaTOB;

pelaTh KaueCTBEHHbIE 3a7aul, TPeOYyIoIe MPUMEHEHNs 3HaHUM U3 pa3HbIX pa3/elioB
Kypca (U3MKHM, a TaKKe HHTErpallid 3HAHUN U3 JAPYTruX IMPEeIMETOB E€CTECTBEHHO-
HAay4YHOI'0 LMKJA: BBICTPAUBATh JIOTUUECKYIO LIEMIOYKY pacCyKJE€HUH C Omopod Ha
W3yYEHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

HCIOJIb30BaTh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHHUS OCHOBHBIX PUHIIMIIOB pabOThI
MU3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
MPUBOAMTH MIPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSCHEHHE IPOLIECCOB OKPYXAIOLIEro MHpa, B pa3BUTHE TEXHUKU H
TEXHOJOT U,

aHAJIM3UPOBATh W  OIEHUBATh TMOCJEICTBHS OBITOBOM W  IPOU3BOACTBEHHOU
JeSITEIbHOCTH YEJIOBEKA, CBA3aHHOM C (U3MYECKUMHU NPOLECCaMM, C MO3ULUI
9KOJIOTMYECKOU 0€e3011acHOCTH, IPEACTABICHUI 0 palHOHAIbHOM
MPUPOAOIIOIB30BAHUM, A TAKXKE€ Pa3yMHOM HCIOJIb30BAHUHU JIOCTH)KEHUN HAyKU M
TEXHOJIOTHIA JUIs JJabHENIIero pa3BUTHS YEJI0OBEYECKOro 00IIECTBa;

MPUMEHSTh Pa3InIHbIE CIIOCOOBI paboThl ¢ nH(OpMaIen PU3NIECKOTo COAEPHKAHUS C
UCMOJb30BAHUEM  COBPEMEHHBIX HH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIOJIb30BaTh COBPEMEHHbIE HH(OpPMaLlMOHHBIE TEXHOIOTUH JIJIS TOMCKA, TepepaboTKU
U MPEIbSIBICHUST Y4eOHOW W HAYYHO-TIOMYJSIPHON MH(OpMALUU, CTPYKTYPUPOBAHUS U
WHTEpIpeTanuu WH(OpMAIK, MOIYYEHHOW U3 Pa3IMYHBIX WUCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH IMOIY4aeMyl HH(OpPMAaLMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCS 3HAaHUH, TaK U HAa OCHOBE aHaJIM3a UCTOYHNKA HHPOPMAIUH;
NPOSIBJIATh OPraHU3allMOHHBIE W TO3HABATENbHBIE YMEHHUS CaMOCTOSITEIBHOIO
NpUOOpPETEHNs] HOBBIX 3HAHUH B TIPOIECCe BHIMOMHEHHUS MPOCKTHBIX M Y4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpyMmme ¢ UCHOJHEHHEM pa3IMYHBIX COLHUAIBHBIX POJIEH, MIaHUPOBATh
paboTy TpYIIbl, pPalUOHAIBHO paCIpEeNeNsiTh AeATeIbHOCTh B HECTaHJAPTHBIX
CUTYaIUsX, aIeKBaTHO OI[€HUBATh BKJAJl KaXJIOT0 U3 YYaCTHUKOB T'PYIIBI B pellIeHUe
paccMaTpuBaeMoin IpoOJIeMBI;

NpOSBJIATH MOTHBALMIO K Oyaymed npodecCHOHANbHOM — JIeSTENbHOCTH 10
CHEIHUATBLHOCTIM (PU3UKO-TEXHUUECKOTO MPodus.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3aeaoB H TeM NPOrpaMMbl (ngposrie)
wn pasa porp Beero Kourpoabubie | IIpakTnyeckue 06pazoBaTeaLHbIE
padoThI padoThI pecypenl
Pazaen 1. HAYUHBIM METO/J ITO3HAHU S ITPUPO/JIbI
11 Hay4nsrif MeToz mo3HaHus IPUPOBI 6 bubmiorexa LIOK
) v A PHpoA https://m.edsoo.ru/f16b68d7
HUroro no pazneny 6
Paznen 2. MEXAHUKA
bubmnuoreka [IOK
21 Kunemarmka 10 ! https://m.edsoo.ru/f16b68d7
Bbubmuoreka [IOK
2.2 Aunavuia 10 https://m.edsoo.ru/f16b68d7
.. Bubmmorexa [IOK
2:3 Craruka TBEpIIOTO TENA 5 1 https://m.edsoo.ru/f16b68d7
Bbubnuoreka [IOK
24 3aKOHBI COXPAHEHUSI B MEXaHUKE 10 1 https://m.eds00.ru/f16b68d7
Hroro no pazgery 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMHUKA
. Bbubmmorexa [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM TEOPUH 15 1 https://m.edso0.ru/f16b68d7
Bbubmnoreka [IOK
3.2 Tepmoannamuka. TerioBbie MalIuHbL 20 1 https://m.eds00.ru/f16b68d7
3.3 ArperaTHble cOCTOSIHUSA BemiecTBa. Da30BbIe 14 1 Bubmmorexa [IOK
' MepPEeXO0Ibl https://m.edso0.ru/f16b68d7
Uroro 1o pasueny 49

Pazgen 4. JIEKTPOJAMHAMUKA
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bubnuoreka [IOK

4.1 DIICKTpHYECKOE e 24 https://m.edsoo.ru/f16b68d7
N N bubnuoreka [IOK
4.2 [TocTOSIHHBIHN MEKTPUICCKUI TOK 24 https://m.eds00.ru/f16b6847
bubmnoreka [IOK
4.3 | Toxu B pasmmiHbIX cpeax 6 https://m.eds00.ru/f16b6847
HWroro no pazneny 54
Paznen 5. PUSMYECKHAN IIPAKTUKYM
. bubaunoreka [IOK
5.1 duznyecKuil MpakTHKyM 16 16 https://m.eds00.ru/f16b68d7
Hroro no pazneny 16
PesepBHOE Bpems 10 bubmorexa LIOK
P P https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KUIACC

KoJinuecTBo yacos DJIeKTPOHHbBIE
Ne HaumMeHoBaHMe pa3iesioB U TeM (uudposbie)
n/n NMpPOrpaMMbI Bcero Koutposbubie Hpaxriyeckue o0pa3oBaTebHbIE
padoThI padoThI pecypeb
Pazpen 1. JJIEKTPOAMHAMHUKA
bubnunorexa [JOK
11 Marruthoe nosie 14 https://m.edsoo.ru/39859ef1
Bbubnnoreka [IOK
1.2 DNEKTPOMArHUTHASA UHIYKLIHS 13 1 https://m.eds00.ru/39859f1
Uroro 1o pazueny 27
Paznen 2. KOJIEGAHU S U BOJIHbBI
Bbubmnoreka [IOK
2.1 MexaHnueckre KojaeOaHus 10 https://m.eds00.ru/39859efL
Bbubmuoreka [IOK
2.2 ONeKTpOMarHuTHBIE KoJieOaHus 15 https://m.eds00.ru/39859efL
bubmnoreka [IOK
2.3 MexaHU4eCKHUEe U AIEKTPOMArHUTHBIC BOJIHBI 10 1 https://m.eds00.ru/39859€f1
bubmunoreka [IOK
2.4 Onmixa 25 1 https://m.edso0.ru/39859¢f1
HWroro no pazneny 60
Paszen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUMU OTHOCHUTEJIbHOCTH
Bbubnnoreka [IOK
31 Ocuosrr CTO 5 1 https://m.edsoo.ru/39859ef1
HUroro no pazgery 5
Pasznen 4. KBAHTOBAS ®U3UKA
N bubnuoreka [IOK
4.1 KopmyckymnsapHO-BOTHOBO# Tyann3M 15 https.//m.eds00.ru/39859ef1
bubnuoreka [IOK
4.2 Pusnia aToMa 5 https://m.edsoo.ru/39859¢ef1
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43 Ou3MKa aTOMHOTO /Ipa M SJIEMEHTaPHBIX 5 Bbubmmotexa [IOK
) YaCTHIL https://m.edsoo.ru/39859¢ef1
Hroro mo pasneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3SUKHU
bubmuoreka [IOK
51 OneMeHTHl aCTPOHOMUH 1 acTpO(YU3NKH 12 https://m.eds00.ru/39859ef1
Uroro o pa3neny 12
Pa3nen 6. PU3MYECKUN IPAKTUKYM
. bubaunoreka [IOK
6.1 dusnyeckuil MpakTHKyM 16 16 https://m.edso0.ru/39859f1
HUroro no pazneny 16
Pasnen 7. OBOBIIAIOUNIEE TIOBTOPEHUE
Cucremarnsanus 1 0000menne
71 MIPEIMETHOTO COJECPIKAHUS U OIBITA 15 bubmuoreka [IOK
' JeATENLHOCTH, TIPHOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
n3ydenun kypca Gusuku 10 — 11 kmaccoB
Hroro mo pasneny 15
P BHOE BheMs 10 bubmnoreka [IOK
C3CPBHOC Bpe https://m.edso0.ru/39859¢f1
OBILEE KOJIMYECTBO YACOB I1O IIPOT'PAMME 170 16
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KoanuecTBo yacos Jara DJIeKTPOHHBIE (POBbIE
11/_11 Tema ypoxa Beero Kourpoabubie | IIpakTnyeckue e — oOpa3oBaTe/ibHbIE
padoThI paboThI pecypcenbl
1 Owusnka — pyHIaMEHTATbHAS HAyKa O IPUPOE 1 bubmorexa LIOK
YHA YK PHPOZ https://m.edsoo.ru/1beef346
2 Hay4Hbli MeTO TO3HAHUS U METOJIbI 1 bubmuoreka [IOK
uccienoBanus pU3NIECKUX SIBICHUH https://m.edsoo.ru/3a7fde29
o | S e o | B LK
PHPOIHL. A p https://m.edso0.ru/34c49931
(uzuke
bubnmoreka [IOK
4 CriocoObl u3MepeHus PU3NUECKUX BENUYUH 1 hitps://m.edsoo.ru/ca2def03
5 AOGCOMIOTHAS 1 OTHOCHUTEINIbHAS TIOTPEITHOCTH 1 Bubmmoteka [IOK
H3MepeHnil PU3NIECKUX BETHIHH https://m.edsoo.ru/7f18fda3
MopenupoBanue B (pusuke. Ponb u Mecto
6 (m3uku B HOpMUPOBAHUN COBPEMEHHOMH 1 Bbubmmotexa [IOK
HayJIHOW KapTHHBI MHUpPA, B TIPAKTUUECKOH https://m.edsoo.ru/eabbded1
IEeATEIILHOCTH JI0IEH
7| Omiocumemaoon mexammazexoro amren ) Bubmiorexa LIOK
A ’ https://m.edso0.ru/e9a52f02
[Mpsimast 1 oOpaTHas 3aJa4M MEXaHUKH
Panuyc-BekTop MarepualbHOM TOUYKHU, €TI0
8 MIPOEKIINU Ha OCH KOOPAMHAT. TpaeKTopHs. 1 bubmuotexa [LIOK
IMepemeriierne. Ckopocts. X IPOEKIMK Ha OCH https://m.edsoo.ru/30a108a5
KOOpJIMHAT
o | Daomeonos pmcmmence e 1 Buorss LOK
P 9 P p https://m.edso0.ru/89ba7190
HPSMOJIMHEIHOTO JBIIKEHUS
10 CrnoxeHre nepeMenIeHnd U CKOPOCTEH. 1 Bubmmoteka [IOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
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HepaBHomepHoe nBuxkeHNEe. MrHOBEHHAas

bubnmoreka [IOK

11 ckopocTb. Yckopenue. [Ipsamonnneitnoe https://m.eds00.ru/a99549a7
JIBIDKEHHUE C ITOCTOSTHHBIM YCKOPEHUEM
12 I'padrueckoe onvcanne MPSIMOIHHEHHOTO Bubmmorexa [IOK
JIBHYKEHHUS C TIOCTOSIHHBIM YCKOPEHHEM https://m.edsoo.ru/b7560bbf
Ly | Cootomes e vesopene ot B 10K
5 ‘ P > CKOP ’ https://m.edsoo.ru/f738109c
YCKOpPEHHS OT BpEeMEHH U UX rpaduku
14 JIBmxeHue Tena, OpOIIEHHOTO IO/ YIIIOM K bubnmnotexa [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nprmkenne. J[BuxeHue mno
15 OKPYXHOCTH. YTJIOBas U JUHEHHAsS CKOPOCTb. Bubmmorexa [IOK
[epuon u wacrora. LleHTpocTpeMuTensHOE U https://m.edsoo.ru/33196fbe
MIOJTHOE YCKOPEHUE
" " bubnmoreka [IOK
16 Konrponbhast padora no reme "Kunemarnka 1 hitps://m.edso0.ru/1242f32¢
IlepBbIit SaKOH"HLIOTOHa. HuepunanbHbie Bubmorexa [IOK
17 cuctemMsbl oTcuéra. [IpUHINT OTHOCUTEIEHOCTH .
) https://m.edsoo.ru/5a%e4a64
l"anunes. HennepuuaibHble CUCTEMBI OTCUETA
18 Cuna. PaBHOeiicTBYIOMIast crna. BTopoit 3akoH bubnunoreka [IOK
Herorona. Macca https://m.edsoo0.ru/141d3837
N N bubnmoreka [IOK
19 BzaunmopeiictBue Ten. Tperuii 3axkoH HeroToHa https://m.edso0.ru/57dba505
20 Ipuanun cynepnosunuy cui. Pemenue 3agau bubnmnorexa [IOK
Ha IprMeHeHHe 3aKkoHOB HbhroToHA https://m.edsoo.ru/bdf997fb
2| Deammaseimioes mamaomoi BuGmorera LIOK
N P . https://m.edso0.ru/9aba2b0a
WHEPTHON Macchl
29 Cuia TSHKECTH M yCKOPEHUE CBOOOHOTO Bbubmuotexa [LIOK
MafcHAs https://m.edso0.ru/22757f26
py | e s e sy Buerss LOK
‘ ’ https://m.edsoo.ru/11abfala
3axonsl Kemepa
24 Cua ynpyrocrtu. 3akoH ['yka. Bec Tena bubmmorexa LIOK

https://m.edsoo.ru/0Oae2cd84
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Cuna tpenus. [Ipupona u BUIBI CHIT TPEHUS.

bubnmoreka [IOK

25 JIBrKeHME B KUIKOCTH U Ta3e C YUETOM CHITBI https://m.edsoo.ru/1fa86499
COTIPOTHBIICHHS CPEIBI https://m.edso0.ru/2cb29676
26 Hasnenne. ['mapocrarndeckoe naBienue. Cuna bubnunoreka [IOK
Apxumena https://m.edsoo.ru/a28aa7ad
AbcomoTHO TBepoe Teno. [locTynaTenbHoe U buGmorexa LHOK
27 BpaliareabHOe I:f/me}me :[Be Oylf:) Tena bubmmorexa LIOK
paill A PA https://m.edsoo.ru/2b95d57e
8 MOMEHT CHIIBI OTHOCUTEIBHO OCU BPAILICHUS. bubnmnotexa [IOK
[Tneyo cubl https://m.edso0.ru/653d3459
CI105XeHue CUJI, TPUIIOKEHHBIX K TBEPAOMY Bubmorexa LOK
29 teny. Llentp Tsbxectu Tena. Y cioBus https://m.edso.ru/9aa79a7d
paBHOBECHS TBEPJIOTO Tea. Busl paBHOBeCHs T ]
bubamoreka [IOK
30 Pemenne sanad https://m.edsoo.ru/dclcaacO
31 KontposnbHas paboTta o teme "/Iunamuka. 1 Bbubmuotexa [LIOK
Craruka TBeporo tema" https://m.edsoo.ru/9f5a574c
Nmnynbsc MaTepruanbHOW TOUYKHU, CUCTEMBI
32 MaTepHaIbHBIX ToueK. LIeHTp Macc cucTeMbl Bubmmorexa LIOK
MaTepHabHBIX ToYeK. TeopeMa O JIBHKEHHH https://m.edsoo.ru/4bb8294b
IICHTpa Macc
HNmnynbc cuiibl 1 U3MEHEHUE UMITYNIbCA TENA. Bubmorexa [IOK
33 3aKoH coXpaHeHHs UMITyJbca. PeakTnBHOE https://m.eds00.ru/13f0a221
NIBIDKEHNE S *
MoMeHT UMITyJIbca MaTepHATEHON TOUKH. Butmmorexa LIOK
34 [pencraneHne o COXpaHEHHH MOMEHTa https://m.edso0.ru/d6532eh9
HUMITYJbCa B LIEHTPAIBHBIX NOJISIX — ]
35 Pemenne 3anau bubmmorexa LIOK
A https://m.eds00.ru/f7706d63
PaboTa cuiel Ha MaJIOM M Ha KOHEYHOM Bumorexa [IOK
36 nepemMeleHnd. [ paguyeckoe npencraBieHne https://m.eds0o.ru/913974c7
paboTh!l criibl. MOIITHOCTh CHJIBI — ]
Kunernueckas sHeprusi. "l:eopeMa 00 Bubmorexa [IOK
37 M3MEHEHUH KHUHETUYECKOH SHEPTUH

MaTepHUaIbHON TOUKHU

https://m.edsoo.ru/9a5e2e74
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HOTGHHI/IHJIBHBIC 1 HCTIOTCHIIMAJIBHBIC CUJIBI.

bubmamoreka [IOK

38 [MoTennumansHast sHeprus. Bropas kocMuueckas https://m.eds0o.ru/554bafcc
CKOPOCTb
Tperbs kocMudeckasi ckopocTb. CBsi3b pabOThI
39 HEMOTEHIINAIBHBIX CHJI C H3MEHEHHUEM bubnmoreka [IOK
MEXaHMYECKON SHEPTHH CHCTEMBI Tell. 3aK0H https://m.edsoo.ru/f57b4e01
COXpaHEHHs] MEXaHHYECKOH SHEpPTUH
PABHCHHE HEPHYILIH AT wie © https://m.edso0.ru/f30f43b6
JKHJIKOCTH
a1 KonrposnbHast paboTa o reme "3aKOHBI 1 Bbubnmnorexa [IOK
COXpaHEHHs B MeXaHHKe" https://m.edsoo.ru/474e7cda
PasBuTHe npeacraBieHnii 0 MpUpOAE TEIUIOTHI.
Bbubaunorexa [IOK
42 Ocnosubie onoxenns MKT. Tuddy3us. hitps://m.edso0.ru/b0add4sf
BpoyHOBCKOE IBIKEHHE
43| ren Xaparep smernn  amoretormn BuGmorera LIOK
- AapaKTep I A https://m.edsoo.ru/c44d02e2
YaCTHUI] BEIIECTBa
44 Macca u pasmMepsl MOJIEKYJ (ATOMOB). Bbubmmoteka [IOK
Komuectso Bemtectsa. [TocTostHHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temmepatypa. TemoBoe paBaoBecue. [llkara Bbubmmotexa [LIOK
Lenbcus https://m.edso0.ru/0070d493
bubaunoreka [IOK
46 Pemenue sanad https://m.edsoo.ru/1531abab
. bubnuoreka [IOK
47 Wneanpnablii ra3. ['a30BbIe 3aKOHEI https://m.edso0.ru/1deb2367
48 VYpasuenune Menaeneepa-Knanelipona. bubmuotexa [LIOK
Pewenue 3amau https://m.edso0.ru/8d12c328
bubamoreka [IOK
49 AbcomoTHas TemmepaTypa. 3akoH JanpTona https.//m.eds00.ru/14e02d1f
50 W3omporiecch! B naeaIbHOM Ta3e ¢ MOCTOSHHBIM bubnmoreka [IOK
KOJINYECTBOM BEILIECTBA https://m.eds00.ru/68878d51
51 I'padmueckoe npecTaBlieHUE U30TPOLIECCOB: Bubmmoteka [IOK
M30TepMa, U30X0pa, n306apa https://m.edso0.ru/1344327b
52 OcuoBHoe ypaBHenne MKT bubmorexa [IOK

https://m.edsoo.ru/c8094721

41



https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721

bubmmoreka [IOK

53 Pemenme sanad https://m.eds00.ru/10265a05
Cas13p a0COTIOTHOM TeMIepaTypsl

54 TEPMOIMHAMMHECKOH CHCTEMBI €O CPCIHCH https://m.edsoo.ru/c38af875
KMHETHYECKON 3HEPTHel MOCTYaTeIbHOTO
TEIJIOBOTO JIBM)KEHHMS €€ YacCTHUI]

55 O0001IIeHNE U cHCTeMaTH3alus 3HAaHUH 110 Bubmmoteka [IOK
teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8

" " Bubmmoteka [IOK

56 Konrponbshnas pabora o reme "OcHoBel MKT 1 https://m.edsoo.ru/13adad59
TepmoauHamMuuecKas cucreMa. 3ajaHue
BHeIHUX ycaoBuil 1 T/ cucremsl. BHemnue

57 U BHyTpeHHHe napaMmeTpsl. [lapamerpsr TJ] Bbubnmnorexa [IOK
CHCTEMBI KaK CPEIHUE 3HAYCHHUS BEIUYHUH, https://m.edsoo.ru/5f8d38a3
OTIMCHIBAIONINX €€ Ha MUKPOCKOITHUECKOM
yYpOBHE
HyneBoe Hayano TepMOIMHAMUKH. BuGmmorexa [IOK

58 CamMomnpown3BoibHas penakcarus TJ] cucTeMsl K https://m.eds00.ru/8ec512f0
TEMJIOBOMY PaBHOBECUIO " -

59 Mopens uaeanpHOTO ra3a B TEPMOJHHAMUKE. bubnmoreka [IOK
Y CIoBHS IPUMEHUMOCTH 3TON MOJIENH https://m.edso0.ru/29355001

60 Ypasuenue MenneneeBa-Kianeiipona Bbubmmotexa [LIOK
BBIp&)KCHHUE IS BHYTPEHHEH SHEPTUH https://m.edsoo.ru/bal178d0
Bripaxkenne U1 BHyTpeHHEH 3HEpTuu Butmorexa LIOK

61 0JIHOATOMHOT'0 HJICATLHOTO ra3a. https://m.edsoo.ru/ac5cacls
KBazucrarnieckue 1 HeCTaTHIECKHE MPOIIECCHI T ]
OnemeHTapHas paboTa B TepMOANHAMHUKE.

62 Brruncnenne paboTs! o rpaduky npouecca Ha Eggg%ﬁiﬁig‘gor};ﬂ 4145738
pV-muarpamme — ]
Tennonepe)v:xaqa KaK CIoco0® M3MEHEeHHUs Buborexa [JOK

63 BHyTpeHHel sneprun TJ{ cucrems! 6e3 https://m.edso0.ru/3d734561
COBEpIIEHUsI padOTHI " ]

64 KonBeknus, TeMI0NpOBOIHOCTD, H3IyIECHHE bubmorexa LIOK

T, TPOBOL » M3y https://m.edso0.ru/157b54cd

65 KomudectBo TermnoThl. Termmo€MKoCTh Tena. bubmmoreka [IOK

Y nenbHast 1 MOJIIpHAas TEMIIOEMKOCTH

https://m.edsoo.ru/7ba67355
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BEIIECTBa. Y IeNbHAs TEIIOTa CTOPAHUS
TOILIMBA

66 Pacuér xonuuecTBa TETIOTHI MIPH Bubmmoteka [IOK
TerIonepeaye https://m.edsoo.ru/1db5ad4e
67 [onsTre 06 amnabaTtaoM npotecce. [lepBrit bubmmoreka [IOK
3aKOH TEPMOJTUHAMUKHI https://m.edsoo.ru/d8098824
68 KonmdecTBo TernoTs! n paboTa Kak MepbI bubnmnorexa [IOK
u3MeHeHus BHyTpeHHed sHeprun T/I cucreMsl https://m.edsoo.ru/b047alcd
69 B;;:;’;;i‘;?;; iII;MZél::;eiii?x?ﬂo €CcCoB bubmorexa OK
P p pou ’ https://m.edsoo.ru/c6f4f464
HeoOpaTtuMocTh NpHUPOAHBIX IPOLECCOB
. bu6mmoreka [IOK
70 [punanumne! neiictBus TerioBbix MamuH. K111 https.//m.eds00.ru/26945513
bubamoreka [IOK
71 MaxkcumansHoe 3Hauenune KIIJI. ukn Kaprao https.//m.eds00.ru/fe3857h9
72 Perenue 3amau bubmorexa [IOK
A https://m.edsoo.ru/b3efal8b
75| remmommis ammraren. Tentonoe surprinere BuGmorera LIOK
ABT ' P https://m.edso00.ru/9867aaa7
OKpYXarouiei cpessl
bubaunorexa [JOK
74 Pewterne 3anad https://m.edsoo.ru/c8c70432
75 O00011eHrE ¥ cUCTEMATU3ALHAS 3HAHUH 110 bubanoreka [JOK
teme "TepmoauHaMuka. TermnoBbie MauHb!" https://m.edsoo.ru/28d62b3f
76 KonrpounbHast paboTa 1o teme 1 bubnuorexa [IOK
"TepmonHamuka. TermoBsie MaNTHHBL" https://m.edsoo.ru/1b6e26c¢5
| M e, Ve B LK
A https://m.eds00.ru/6f8e6777
nmapooOpa3oBaHus
HacplieHHble U HEeHACHIIIEHHBIE MTaphl.
KauecTBeHHas 3aBHCHMOCTD INIOTHOCTH H
78 JIaBJIEHMSI HACBIILIEHHOTO Napa OT TEMIIEPATYpHL, Bubmmoteka [IOK

UX HE3aBUCHMOCTH OT 00bEMA HACHIIIIEHHOTO
napa. 3aBUCHMOCTb TEMIEPATyphl KUIEHHS OT
JIABJICHUS B KHUIKOCTH

https://m.edsoo.ru/f5c17d02
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79 BraxuocTh Bo3ayxa. AGCOMOTHAS 1 butmuoreka [IOK
OTHOCHTEIIbHAS BIIaYKHOCTh https://m.edso0.ru/30ebbb79

butmuoreka [IOK

80 Pemenne sanas https://m.edsoo.ru/18e95ff3

81 Teépnoe teno. Kpucramnmudeckne u amoppHbIe Bbubmmorexa [LIOK
Tena. AHM30TPOTINS CBOMCTB KPHCTAIIOB https://m.edsoo.ru/20a88a03

82 IInaBnenne u Kpuctamusanus. Y genbHas Bubmorexa LIOK
teriora rasneHus. Cyonumarius https://m.edsoo.ru/6ee91e9f
Hedopmanuu TBépaoro tena. PacTspkeHue u BuGniorexa [IOK

83 cxkarue. Casur. Moayns FOwra. TIpenen https://m.edsoo.ru/dalaabl0
yIpyrux aepopmaruii — )

TennoBoe paclIUpeHUe KUAKOCTEN U TBEPIABIX

84 TeN. AHTAPMOHHU3M TEIIOBBIX KOJIeOaHUH E{tlgg'?/ﬁzléa}siorﬁﬂb%e 42
YaCTHI] BEI[ECTBA E— *

85 [peoOpazoBanue SHeprun B (Ha3oBbIX bubmuotexa [LIOK
nepexoaax https://m.eds00.ru/97a0672f

butmuoreka [IOK

86 YpaBHeHue TeruIoBoro GaiaHca hitps://m.edsoo.ru/ab1521fb

87 Perenue 3amau bubmorexa LOK

A https://m.edsoo.ru/8ab7f40d
[MoBepxHOCTHOE HaTshKeHHe. KanmmuispHele
> bubmuotexa [IOK

88 sBieHus. JlaBneHne o/ UICKpUBIICHHON )

MOBEPXHOCTHIO xkuakocTu. Popmyna Jlamnaca https://m.edsoo.ru/b42f197
0606:_'HGHI/IG U CUCTEMAaTHU3allis 3HAHUH 10 Butmorexa LIOK

89 Teme "ArperaTHble COCTOSHHS BELeCTBa. https://m.eds0o.ru/0b52575¢
®Da3oBbIe Mepexoapl” " -

% KontponbHast paboTa o teme "ArperaTHbie 1 bubmuotexa [LIOK
cocrosiHus BeriectBa. Pa3oBbie mepexoipl" https://m.edsoo.ru/7dc2a739
OnexTpH3alys Tell U e€ MPOSIBICHHA.

01 OnexTpudeckuit 3apsn. JBa Buma bubnmoreka [IOK
DIIEKTPUIECKUX 3apsioB. [IpOBOIHUKH, https://m.edsoo.ru/1aff445f
JHJICKTPUKH | ITOJTYTIPOBOAHUKH

9 DneMeHTapHBIN NEKTPUUIECKHUNA 3apsia. 3aKoH Bbubmmorexa LIOK
COXpaHEHHs JEKTPUUECKOTO 3apsi/ia https://m.edsoo.ru/f49afd24

93 BzaumopeiictBue 3apsinoB. Touednbie 3apsiabl. butmoreka [IOK

3axon Kynona

https://m.edsoo.ru/445b7746
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butmuoreka [IOK

94 Penrenue 3aa4 https://m.edso0.ru/6b87ec5a

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

5 OnexTpuaeckoe moine. Ero neiictue Ha Bbutmoreka [IOK
DIIEKTPUIECKHE 3aPSIbI https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIA.

% IpoGusIii 3apsn. JInauy HaNPsHKEHHOCTH Bubmorexa LIOK
3MeKTpU4ecKkoro moisti. OAHOPOHOE https://m.edso0.ru/3dac6957
3JIEKTPUIECKOE 1oJIe

97 [NoTeHuMaNnbHOCTh 3JIEKTPOCTATUIECKOTO OIS, Butmuoreka [IOK
Pa3HOCTh MOTEHIINAIIOB M HANPSKEHUE https://m.edso0.ru/80021447

| M O Bumerss LOK

P : H https://m.edsoo.ru/af5fa389
3JIEKTPOCTAaTHIECKOTO OIS

99 CBs13p HANPsHKEHHOCTH OIS U PA3HOCTH bubmuotexa LIOK
MOTEHIIHAIOB TS AJIEKTPOCTATHYECKOTO OISt https://m.edsoo.ru/df7a6838

100 TIpUHIKIT CYyTIEPIIO3UIHH SIEKTPHUECKUX MMOJICH bubmorexa [IOK

PHHIL ynep 1 p https://m.edsoo.ru/Ocfedabc
butmoreka [IOK

101 Pemenme sanas https://m.edso0.ru/5a582263

102 [None Toueunoro 3apsina. [lone paBHOMEPHO Bbubmmorexa LIOK
3apsHKEHHON Cephl https://m.edsoo.ru/b297b5c3

1og | Honeammonepio s o ity Bumeress LOK

pa. P P P https://m.edsoo.ru/f7a665ee
0ECKOHEYHOH MIIOCKOCTH

104 IIpoBOAHMKH B 3IEKTPOCTATUIECKOM IIOJIE. bubmuotexa [LIOK
VcroBre paBHOBECHS 3apsIIOB https://m.edsoo.ru/32405eab

105 JIMdIeKTpUKY U TIOTYTIPOBOAHUKH B bubmuotexa [LIOK
HIIEKTPOCTATHYECKOM T0JIE https://m.edsoo.ru/060ebab5

106 Konpencarop. DneKkTpoéMKOCTs KOHIEHCATOPA. Bbubmuotexa [LIOK
DeKTPOEMKOCTH TUIOCKOTO KOHAEHCATOPa https://m.edso0.ru/845b4f73

107 [NapannensHOE COeMHEHNE KOHIEHCATOPOB bubmorexa LOK

P A . P https://m.edsoo.ru/d11e8ce?

108 [TocnenoBarenprHOE COCTMHEHUE Bbubaunorexa [JOK

KOHIEHCATOPOB

https://m.edso00.ru/1€992920
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butmuoreka [IOK

109 DHeprust 3apsHKEHHOTO KOHIeHCATopa hitps://m.eds00.ru/73a34f18
butmuoreka [IOK
110 Pemienne 3anaq https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBmkeHme 3apsKeHHOM YacTHITH B Bbutmoreka [IOK
OJTHOPOJTHOM 3JICKTPUYECKOM T10JIe https://m.edsoo.ru/8341d6ac
112 Permenue 3anau
113 O00011eHrE ¥ cUCTEMATU3ALHAS 3HAHUH 110 bubaunoreka [JOK
Teme "DrekTpuyeckoe mojue" https://m.edsoo.ru/5752603f
KontposbHast paboTa 1o teme "DneKTpruueckoe bubmuotexa [LIOK
114 " 1 ]
oJie https://m.edsoo.ru/cefe90e9
115 CCHHZCTF(::)E]:aII;II?If{Tg::;jﬁ;(?; ;IC;(OBPII/IHHGCKOFO bubsmorexa LIOK
Tﬁ; ™ https://m.eds00.ru/233311b5
butmuoreka [IOK
116 Uctounnku Toka. Hanpsoxerne u 9/1C https.//m.eds00.ru/0839a115
117 3axon Oma i y9acTKa Hermu. DIeKTPUIECKOoe butmuoreka [IOK
COIIPOTHBIICHHE https://m.edsoo.ru/f14f251e
g | oo sonpemren snoposor Bumorera 10K
https://m.edsoo.ru/95fcdf51
MOMEPEYHOT0 CCUCHUS
119 VY ienpHOE conpoTUBIEHUE BellecTBa. Pelienue bubnuotexa [IOK
3aa4 https://m.edso0.ru/437f8300
120 [TocnenoBarensHOE, NapaIebHOE, CMEIIAHHOE bubnuotexa [IOK
COCJTMHCHUE TIPOBOJIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX SJTEKTPUIECKUX LICTICH. bubmuotexa [LIOK
IMpasuna Kupxroda https://m.edsoo.ru/1794cf37
bubnmoreka [IOK
122 Pemenne sanad https://m.edso0.ru/3881b469
123 PaboTa snexkrpuyeckoro Toka. 3akoH JKoyIis Bbubnmorexa [IOK
—Jlenna https://m.edsoo.ru/a3605c5¢c
124 Pemenne 3agau Eubmorexa LOK

https://m.edso00.ru/6761bf0f
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125 MOomHOCTE 3MEKTPUIECKOTO TOKa. TeruoBas bubmmoreka [IOK
MOIITHOCTD, BBIJICIISIEMast Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubmamoreka [IOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHYTpEeHHEE COTPOTUBICHNE HCTOYHUKA Bbubmmotexa [LIOK
TOKa https://m.edsoo.ru/72d453af
128 3akoH Oma It TOJTHOH (3aMKHYTOM) Bubmmoteka [IOK
IEKTPHIECKOH LerH https://m.edso0.ru/221f40fb
bubaunoreka [JOK
129 Pemenne sanay https://m.edso0.ru/3580b679
bu6mmoreka [IOK
130 MOIHOCTh HCTOYHHKA TOKA hitps://m.edso0.ru/a0ae51d8
bubnmoreka [IOK
131 Koporkoe sampikanne https://m.eds00.ru/546f5632
132 Konnencarop B 1leNy MOCTOSIHHOTO TOKa bubmmorexa LIOK
https://m.edso0.ru/35368f3e
Bubaunorexa [IOK
133 Pemenne sanad https://m.edso0.ru/4410cef0
134 Pemrenue 3anau mo teme "lIlocrossHHBIN bubaunorexa [IOK
DIIEKTPUYECKHIA TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3anau mo teme "IlocrossHHBIN bubaunorexa [JOK
DIIEKTPUYECKHA TOK" https://m.edso0.ru/744261b8
136 Pemenne 3agau mo teme "[locTossHHBIN bubaunoreka [JOK
DIIEKTPUYECKHH TOK" https://m.edsoo.ru/eb5d4687
137 O00011eHrE U cUCTEMATU3ALUS 3HAHUH 110 bubanoreka [JOK
teme "TIOCTOSIHHBIN dIeKTpHIecKuil TOK" https://m.edsoo.ru/bfd7a050
138 Konrposphnast pabota o teme "IlocTossHHBIH 1 Bbubnmnorexa [IOK
JJIEKTPUIECKUH TOK" https://m.edsoo0.ru/1885ddf1
DIEeKTpUIecKast IPOBOIMMOCTD PA3IMIHBIX
139 BEIICCTB. DICKTPUICCKUN TOK B METAJIIaX. EH6H_HOTeKa HOK
CBepXTIPOBOMOCTS https://m.edsoo.ru/da794295
DJEKTPUIECKUN TOK B PAaCTBOPAxX M pacIliaBax
140 AIEKTPOIUTOB. 3akoHbl Dapajest s bubmmorexa [IOK

QJICKTPOJIM3a

https://m.edsoo.ru/4b423491
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bubmmoreka [IOK

141 OnexkTprUdecKuil Tok B razax. [Inasma
P https://m.eds00.ru/92d92{76
142 DJeKTpUIECKUH TOK B Bakyyme. BakyymHbie bubnmnotexa [IOK
PUOOPEI https://m.edso0.ru/2E+160
bubmmoreka [IOK
143 DJNEeKTPUIECKUH TOK B ITOJTyITPOBOAHUKAX
P YHPOBOX https://m.edso0.ru/ab61c660
bubaunoreka [IOK
144 Ion BOJIHUKOBBIEC TIPUOOPHI
OIYMPOBOAHHKOBbIE MpHGOP https://m.eds00.ru/83622200
dusudeckuit MpakTUKyM 1o TeMe "M3mepenue
CHJIBI TOKA U HAIIPSXKECHUSI B IIETIN IOCTOSIHHOTO
TOKa IIPY TOMOIIIH aHAJOTOBBIX U IU(POBBIX BuGmiorexa [IOK
145 N3MEPUTENBHBIX MTPUOOPOB" MK "3HaKOMCTBO
. N https://m.eds00.ru/5643ea56
¢ undpoBoii 1abopaTopueii o Gu3nKe. .
[MpumMepb! n3Meperns: GU3NIECKUX BEININH
IPY TIOMOIIY KOMITBIOTEPHBIX IaTYHKOB"
Ou3ndecKkuit MpakTUKYM 110 TeMe "M3ydenne
bubmmoreka [IOK
146 HEPaBHOMEPHOTO JIBIYKEHUS C IENBI0
N https://m. Tu/f6292f5f
ONpeJIeNIeHUsI MTHOBEHHOM CKOpOCTH" ttps://m.eds00.1u/f6292f5
dusnyeckuii MpakTUKyM 1o TeMe "M3mepenne
YCKOPEHHS TIPH MTPSIMOITUHEHHOM
147 PaBHOYCKOPEHHOM ABIKEHHUHU TI0 HAKIIOHHON Bbubmmotexa [LIOK
rockocTy" wiu "MccnenoBaHne 3aBUCUMOCTH https://m.edso00.ru/6960b6ef
MYTH OT BPEMEHH NIPU PaBHOYCKOPEHHOM
JIBIOKEHUH"
Ouznyecknii MpakTUKyM 1o TeMe "M3mepenne
148 YCKOPEHHUS CBOOOHOTO MafeHUs " WTH Bubmmoteka [IOK
"V3y4yenue aBrKeHHs Teia, OpOIIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJIBHO"
®u3nuecKkuil NpakTUKyM 110 TeMe "M3ydeHne
JIBIDKEHUS TEJIa 110 OKPYXHOCTH C TIOCTOSTHHOM 5
HOIUOTEK K
149 10 MOJTYJII0 CKOpocThio" min "MccnenoBanue httSS' / /Omz di(ﬂ)oru Ibcf53514
3aBUCHMOCTH TIEpHo/1a 0OpaIieHus — ’
KOHMYECKOT0 MasgTHHUKA OT €ro napamMeTpoB”
®usndeckuil npakTukyM 1o TeMe "M3mepenue
150 PaBHOAEHCTBYIOLIEH CHIIBI IPU JBIKEHUH bubnmorexa [IOK

OpycKa 110 HaKJIOHHOH TUTOCKOCTH" WIIH
"[IpoBepka rumOTE3bl O HE3ABUCUMOCTH

https://m.edsoo.ru/0b34db84
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BpPEMEHH JIBUKEHHsI OpycKa 10 HAKJIOHHOMN
IUIOCKOCTH Ha 33[]AHHOE PACCTOSIHUE OT €r0
Macchl"

151

Du3nyecKuil NPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCHIMOCTH CHJI YIIPYTOCTH,
BO3HHKAIONINX B MPY>KUHE 1 PE3NHOBOM
o0Opasrte, ot ux aepopmarun” wn "N3ydenne
JIBIDKEHUS] CUCTEMBI TeJll, CBI3aHHBIX HUTHIO,
TIepEeKUHYTON yepe3 NErkuii 6710K"

bubmnoreka [TOK
https://m.edsoo.ru/b55b81al

152

Ouznyecknii MpakTUKyM 1o TeMe "M3mepenne
koa(ddurrieHTa TPEHU 10 BEINYNHE YIIIOBOTO
ko3¢ dunuenta 3apucumoctr FTp(N)" mim
"HUccnenoBanue ABMKCHUS OpycKa o
HaKJIOHHOW TJIOCKOCTH C TIepEeMEHHbBIM

ko dunmentom tpenus" nim "M3ydenue
JIBIDKEHUS Tpy3a Ha Bally ¢ TpeHHeM"

bubaunorexa [IOK
https://m.edsoo.ru/b83b1607

153

®uU3NUECKUi NPaKTUKYM 110 TeMe
"UccnenoBanue ycioBUid paBHOBECHUS TBEPIOTO
Tesa, UMEIOILEro OCh BpalleHus " uin
"KoHCcTpyupoBaHue KPOHILITEHHOB U PacuéT
cun ynpyroctu" win "M3yueHue ycToNuuBOCTH
TBEPJIOTO TeJa, UMEIOIEro MJIONAa/lb ONophl"

Bbubaunorexa [JOK
https://m.edsoo.ru/4a04f4f7

154

dusndeckuil NpakTUKyM 1o Teme "M3mepenue
HUMITyJIbCa Tejla 0 TOPMO3HOMY ITyTH" UITH
"N3mepeHne cuitbl TATH, CKOPOCTH MOJEITH
3JIEKTPOMOOMIISI X MOIITHOCTH CHJIBI TSTH" HITH
"CpaBHeHUE H3MEHEHHSI HMITYJIbCa TeJa C
ummyinbcoM cuibl” win "HccnenoBanue
COXpPaHEHHS UMITYJIbCa IIPU YIPYTOM
B3aumogeiicteun" win "M3mepenue
KHUHETHYECKOW YHEPTUU TeNNa 10 TOPMO3HOMY

HyTI/I"

bubnroreka IIOK
https://m.edsoo.ru/856fb28e

155

Ou3ndecKkuit MpakTUKYM 110 TeMe "M3ydenne
M30TEPMHUYECKOTO Mpoiiecca (PEKOMEHI0BaHO
UCIoIb30BaHue 1 (ppoBoii 1adoparopun)" nim
"N3ydyeHune u30XopHOTO mpoliecca’ uiu
"N3yuenue n300apHOTO Mporiecca Win
"[lpoBepka ypaBHEeHHs COCTOAHUA"

Bubaunorexa [JOK
https://m.edsoo.ru/e0fe7e07
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156

Ou3ndecKkuil mpakTUKyM 1o TeMe "V3mepenne
ynenbHO# TermoémkocTr” wim "MccnenoBanne
MpoIiecca OCTHIBAaHUS BelIecTBa " MITH
"UccnenoBanne annabarHoro mporecca' miu
"N3yaeHne B3aWMOCBS3H SHEPTUN
MEXMOJIEKYJISIPHOTO B3aUMOJICUCTBUS U
TeMIepaTypbl KUIIEHUs KUAKOCTeH"

bubmamoreka [IOK
https://m.edsoo.ru/2f2faa61

157

dusndeckuii mpakTHKyM 1o Teme "M3ydenue
3aKOHOMEPHOCTEH MCIIApeHHS )KUAKOCTEH'" MITH
"V3mMepeHue yaenbHOM TeIOTHI IIaBICHUS
apja" unu "M3yueHue cBOWCTB HACBIILIEHHBIX
napoB" win "M3MepeHne abCcomoTHOM
BJIaXKHOCTH BO3/lyXa U OLIEHKa Macchl IapoB B
nometenun". amepenue koaddurpenta
MTOBEPXHOCTHOT'O HATSKEHHSI

bubnaunoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DU3NUECKUH NPAKTUKYM 110 TEME
"Habioienre npeBpanieHns S3Hepruu
3apsHKEHHOTO KOH/ICHCATOpa B SHEPTHIO
u3MydeHus ceeroquona" wiu "M3yuenne
MIPOTEKaHMs TOKa B LIETH, COAEPIKaIeH
koHzaeHcarop" i "Pacnpenenenne pazHOCTH
MTOTEHITNAJIOB (HATIPSDKEHUS ) TIPH
MIOCJIEI0BATEIHHOM COESANHEHNH
KOHJEHCATOpOB"

bubmmoreka [IOK
https://m.edsoo.ru/ec424377

159

DU3NUECKUI PAKTUKYM I10 TEME
"HlccenoBanne CMEIIaHHOTO COSMHEHNUS
pesuctopos" min "V3mMepeHune ynensHoro
CONPOTHBIICHHS IPOBOHUKOB" HIIH
"HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA OT
HaIpsDKeHUs JUISl JIaMITbl HaKaJIuBaHHs"

bubaunoreka [IOK
https://m.edsoo.ru/2b179d98

160

DU3NUECKUH NPAKTUKYM 110 TEME
"Habmonenue snexrponuza” win "M3mepenne
3apsijia OJHOBAJIEHTHOTO HOHA" WITN
"UccnenoBanue 3aBUCMIMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" UIH
"CHsATHE BOJIBT-AMIIEPHOM XapaKTepUCTUKU
Juona"

bubaunorexa [IOK
https://m.edso00.ru/64b6e901
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PeseprubIii ypok. O600meHne u

161 CHCTEMATH3ALM 3HAHUH 110 TEME 1 Bubmiorexa LIOK
" u" https://m.edsoo.ru/ed017d93
Kunemarnka
162 PeseprubIii ypok. O600mIeHNE 1 1 Bbubmmotexa [LIOK
cHCTeEMaTH3alys 3HAaHKH 110 TeMe "J[uHaMuka" https://m.eds00.ru/3149956b
163 PE{‘;P;E?E/I :p 3511( . 236}?1?1;1]1 re[HIiel\I//II "CraTuka 1 Bubmiorexa LIOK
euere Jall " 3 0 Teme https://m.edsoo.ru/0f9752ac
TBEPJIOTO TeJa
164 Eﬁiiﬁﬁﬁﬁzp 3}11( .3(1336}(1)1/?1‘? relgliz;//{le "3aKOHBI 1 Bubmuorexa LIOK
! " https://m.edsoo.ru/6¢c0df9cc
COXPaHCHHS B MEXaHUKE
165 Sljz?e)l\ilzﬁzp 3}1: .3(11)36}(1)1/?1‘2'111 relgliz;//lle "OCHOBBI 1 Bubmrorexa LIOK
! 9 ; https://m.eds00.ru/de148976
MOJICKYIIIPHOKUHETHYCCKON TEOPUHU
PesepBHbIii ypok. O6061.Ll€HI/I€ u BuGmiorexa LOK
166 CHCTEMATHU3ALMS 3HAHUH 110 TEME 1 .
" " https://m.edsoo.ru/Obcc77¢cl
TepmoauHamuka. TenaoBble MaIIMHbI
167 fgiigﬁﬁﬁzp ;: .322?}?51? 1?21121\1446 "ArperaTHbie 1 bubamorexa LIOK
! " https://m.edsoo.ru/59ca5c91
cocTostHUS BemecTBa. Da3oBbIe IepeXOIbI
168 | cnevmmamtsannn anani n6 teme ] BuGmorea LIOK
" ! " https://m.edsoo.ru/f2381c0c
DnekTpudecKoe moie
169 | cnermmamtsann anani n6 ten ] Bumorexa LIOK
" » N " https://m.edsoo.ru/3cae6dal
[loCTOSIHHBIH PIEKTPUIECKUH TOK
170 | onermmatnn annt s seme "Torc ] BuGmorexa LIOK
! " https://m.edsoo.ru/cc7681d4
Pa3IMYHBIX Cperax
OBIIEE KOJIMYECTBO HACOB I1IO ITPOI'PAMME 170 8 16
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11 KJIACC

KoanuecTBo 4acoB

JJIeKTpOHHbIe IH(POBBIE

Ne Tema ypoka Aata oOpa3oBaTe/IbHbIE
i yp Beero Kontpoabnbie | IIpakTnyeckne W3ydenus p
padoTsl padoThI pecypenl
POBOJIHHEKOB € TOKOM. o¢ froJie. https://m.eds00.ru/487a8593
l'unore3za Ammnepa
, | e st | Bamorea 10
AL oJet. https://m.edsoo.ru/4clabcch
MAarHMTHON MHAYKIIMU
3 MarsuTHOe 1oJIe MPOBOAHUKA C TOKOM. OmBIT 1 bubnuoreka [IOK
Opcrena https://m.edsoo.ru/d35d5262
" bubmunoreka [IOK
4 Cuna Amnepa, e€ HanpaBiIeHHE U MOAYIb 1 https.//m.edso0.ru/26d9c5ba
5 Pemenue 3agau 1 bubmmorexa LIOK
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenune 3akoHa Amriepa. 1 bubnunoreka [JOK
DIIEKTPON3MEPHUTENBHBIE TIPHOOPHI https://m.edsoo.ru/ad7718d7
;| o Torena £ puene o | B 10K
P 1 https://m.edsoo.ru/c97afaal
OJTHOPOJIHOM MAarHUTHOM TIOJIe
bubanorexa [JOK
8 Pemenne sazias 1 https://m.edsoo.ru/504e98c7
bubanorexa [JOK
9 PaGora cunsi Jlopenua 1 https://m.edsoo.ru/d518be4b
bubmnuoreka [IOK
10 Pemenne sanad 1 https://m.eds00.ru/93617bd9
11 MarguTHOE oJIE B BELIECTBE. 1 Bbubmnunoreka [IOK
DeppoMarHeTHKH, rmapa- U THaMarHeTHKH https://m.edsoo.ru/30ff9608
12 OCHOBHBIE CBOICTBa (heppOMAarHeTHKOB. 1 bubnuoreka [IOK
Ipumenenne peppoMarHeTHKOB https://m.edso00.ru/0b58190a
13 Pemrenue 3aga4d o teme "MarnutHoe nose" 1 bubmorexa LIOK

https://m.edsoo.ru/5b55¢307
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Bubmorexa IIOK

14 Pemenue 3ama4 mo Teme "MarauTHoOe ToJIe https://m.edsoo.ru/41c4ae8a
15 SIBreHuE 3NEKTPOMArHUTHON UHAYKLIUH. Bubmmorexa IIOK
IToToK BEKTOpa MarHUTHOM WHIYKIIHH https://m.edsoo.ru/b3efalcl
bubmuoreka [IOK
16 OAC nuayxunn https://m.edsoo0.ru/48150bd8
17 3aKO0H AIIEKTPOMarHUTHOM HH nn Dapanest bubmorexa OK
OH JIEKTPO 0 JLyKIL pane https://m.edsoo.ru/a6dec188
bubanoreka [JOK
18 Buxpesoe anextpudeckoe nose. Toku Pyko https://m.edsoo.ru/15abe140
bubmnuoreka [IOK
19 O/1C MHIYKIHUY B ABWKYIIHUXCS TPOBOIHUKAX https://m.eds00.ru/0235cc02
20 Peurenue 3amau bubmiorexa LOK
https://m.edsoo.ru/4dfda618
bubmunoreka [IOK
21 Tpasuo Jlenna https://m.edsoo.ru/bbc22726
29 WunyxtuBHOCTH. KaTylika HHAYKTUBHOCTH B Bubmmorexa [IOK
LEHU IIOCTOSIHHOTO TOKA https://m.edsoo.ru/621eae9d
23 SABnenue camonnaykiuu. IJ1C bubnmmorexa [IOK
CaMOWHIYKIIUH https://m.edsoo.ru/7ee60ca8
o4 DHeprust MarHUTHOTO MOJISI KaTyHIKH C TOKOM. bubnmmorexa LIOK
DJIeKTPOMAarHUTHOE TI0JIE https://m.edsoo.ru/b3cOad11l
bubanorexa [JOK
25 Pewenye 3ana« https://m.edso0.ru/88f69d2b
26 O600I11IeHE U CHCTEMATU3AIINS 3HAHUH 10 bubanorexa [JOK
TeMe "DIeKTpoMHAMHUKA" https://m.edso00.ru/76484025
27 Konrposbnast paboTa o teme 1 Bubmmorexa LIOK
"DnexTpoauHaAMuKA" https://m.edso00.ru/8ae09b98
28 KonebarenpHas cuctema. CBOOOIHEBIE Bbubmunoreka [IOK
konebanus. ['apMoHmYecKue KonebaHust https://m.edsoo.ru/7¢c1db385
29 Kunemarnueckoe v TMHaAMHYECKOE OITUCAHHUE Bbubmunoreka [IOK
KOJIeOATEbHBIX JBIKCHUI https://m.eds00.ru/87ce9498
30 DHepreTudeckoe onucanue. Beison Bubmmorexa [IOK

JUHAMHUYCCKOI'0 OIMMUCaHUA TapMOHNYCCKUX

https://m.edso0.ru/e3c99692
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KoJIeOaHUH U3 UX SHEPreTHIECKOTO U
KMHEMATHYECKOTO OTIMCAHU

Bubmmorexa IIOK

31 Awmmuntyna u ¢asza koiaeOaHui https://m.edsoo.ru/7a0c439%a
[epnon u wacrora xonebanmii. [lepron
2| arewammecccoro v, Hepio Bu6miorexa LIOK
. - CPHOL https://m.edsoo.ru/e0399319
CBOOO/IHBIX KOJIEOAHUH TIPYKHUHHOTO
MasITHUKA
33 3aryxaromrue koneOanvisi. BeIHYXICHHBIC Bubmmorexa [IOK
kosiebanms. PesoHanc https://m.edsoo.ru/72e93d09
Bbubmuoreka [IOK
34 ABToKONIC0aHNA https://m.edso0.ru/6add2644
bubmunoreka [IOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
36 Ypok-koHpepeHius "MexaHnueckue bubnunoreka [JOK
KOJIeOaHMsI B My3bIKAIbHBIX HHCTPyMeHTaX " https://m.edsoo.ru/8ef587be
37 O00011IEHNE M CHUCTEMATH3ALMs 3HAHUN 110 Bubmorexa IIOK
Teme "Mexanudeckue Konebanus" https://m.edsoo.ru/eb84182f
38 DIEeKTPOMAarHUTHBIC KOIeOaHMs. Bbubmmorexa [IOK
KonebarenbHbIit KOHTYD https://m.edsoo.ru/d4adabde
o | Py Tousm Cat sy o Buorss LOK
onpiericaTopa © YROMC © https://m.edso0.ru/093f9afl
KosiebaTenbHOM KOHTYpE
40 3aKOH COXpaHEHHUs PHEPTUH B UICATHHOM bubnmoreka [IOK
KoJIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
g | e ey ot Buerss LOK
PHA p https://m.edsoo.ru/5e668619
KoJeOaHust
42 Ilepemennsiii Tok. Pesucrop u koHaeHCaTOp B bubnmoreka [IOK
TETH TIEPEMEHHOTO TOKa https://m.eds00.ru/84836152
43 Karymka M"HIyKTUBHOCTH B LIENU Bubmorexa IIOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3axon Oma IS NIEKTPUIECKOH e Bubmmorexa IIOK

TICPEMEHHOI'O TOKA

https://m.edsoo.ru/8bae38e6
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MOIHOCTE IEPEMEHHOTO TOKA. AMIITUTYAHOE

Bubmmorexa IIOK

45 U ICHCTBYIOIIEE 3HAUEHHE CHITBI TOKA U https://m.edsoo.ru/1caccic
HATIPSDKCHUS — )
46 Pe3oHaHC B 31€KTPUYECKO 1IeTTH bubsmorexa LIOK
https://m.eds00.ru/087506df
47 Pemenue 3agau bubamorexa LIOK
A https://m.edsoo.ru/al16836a4
Wneansublif Tpanchopmarop. [IpoussoacTso, BuGmorexa [IOK
48 nepeniada M MoTpedIeHne IEeKTPUIEeCKON https://m.edsoo.ru/f97418ae
SHEPrUH . .
DKOJIOTHYECKHE PUCKH TIPU ITPOU3BOJICTBE Bubmorexa LOK
49 aseKTposHeprun. KynbTypa ucnonp3oBanus https://m.edsoo.ru/a6f74d93
9JIEKTPOIHEPTHH B MIOBCEAHEBHOM KU3HU — :
50 Pemrenue 3ama4 bubmmorexa LIOK
https://m.edsoo.ru/ee6677ed
51 Pemrenue 3agau bubmorexa LIOK
A https://m.edso0.ru/7cab59f8
52 O00011IEHrE Y CHUCTEMATH3ALMS 3HAHUN 110 Bbubmorexa IIOK
TeMe "DIeKTpOMarHuTHEIE KostebaHws" https://m.edsoo0.ru/401024a9
53 MexaHmuecKie BOIHBL. XapaKTePUCTUKH Bubmmorexa [IOK
MEXaHMYECKHX BOJH https://m.edsoo.ru/a58e109f
54 CRolicTBa MEXaHHYECKUX BOJIH bubmmorexa LOK
https://m.edso0.ru/d9ae1000
bubanorexa [JOK
55 3BYK. XapakTepuCTHKH 3ByKa https://m.edso0.ru/138bh6f09
56 WndpasByk u ynprpaszsyk. LllymoBoe bubnmoreka [IOK
3arpsi3HEHHE OKPYIKAIOIIECH CpeIbl https://m.edso0.ru/7380038f
57 Pemenue 3anau bubmmorexa LOK
A https://m.edsoo.ru/cfd918bf
58 DNeKTpOMarHUTHBIEC BOJHEL. V3mydueHnue bubnmoreka [IOK
DIIEKTPOMATHUTHBIX BOJH https://m.edsoo.ru/714e5dbl
59 DHeprus d1eKTPOMarHuTHLIX BOJIH. CBOMCTBA Bubmmnorexa [IOK

QJICKTPOMAriMTHBIX BOJIH

https://m.edso0.ru/d01b818¢c
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[IIxana 31€KTPOMarHUTHBIX BOJIH.

Bubmmorexa IIOK

60 [prMeHeHHe IIEKTPOMATHUTHBIX BOJIH B https://m.edsoo.ru/49bel9e
TEXHUKE U OBITY
o | Do pamce s e B 0K
’ N https://m.edso0.ru/9f96f1f8
3arpsi3HEHHE OKPYXKAIOIIEH Cpepl
62 KonrponbsHast pabota no reme "Konebanus u 1 Bbubmmotexa [IOK
BOJHEI" https://m.edsoo.ru/4f7985a0
63 Cger. 3aK0H MPSIMOHHEIHOTO Bubmmotexa [LIOK
pacupocTpaHeHHs CBETa https://m.edso0.ru/f9566406
64 Pemenne 3aa4 Ha MpUMEHEHHE 3aKOHA bubnuoreka [IOK
IPSMOJIMHEIHOTO PacIpOCTpaHEeHHs! CBETa https://m.edsoo.ru/ea32d455
65 Otpakenue cBeta. [lnockoe 3epkaio. bubnunoreka [IOK
Cceprueckoe 3epKano https://m.edsoo.ru/a005d2bb
[penomiienue cBera. AGCONIOTHBII U
o | e ousmen, merousen. B 0K
VP P : https://m.edsoo.ru/bc2e55cd
[IpexenbHBII yroi MOJIHOTO BHYTPEHHETO
OTpaKeHHS
67 Pemmenne 3amad Ha MprMEHEHNE 3aKOHOB bubmuoreka [IOK
OTPaKEHUsI U TIPEIOMIICHHUS CBETA https://m.edso0.ru/49d830a9
68 Xon myuaeit B mpu3me. Jucnepcus ceTa. Bbubmmotexa [IOK
Cnoxublii cocTaB Oeoro ceera. Lper https://m.edsoo.ru/d8elc3be
69 JIunsel. @oKycHOE pacCTOSTHUE U ONTHYECKAst Bbubmmotexa [IOK
CHJIA JIMH3BI https://m.edsoo.ru/60441359
70 [ocTpoenue n300pakeHuit B TMH3aX U UX bubnmoreka [IOK
crcTeMax. Y BeIMUEHHE JTHH3BI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3aa4 Ha mocTpoeHUE N300pAKEHUH, bubnmoreka [IOK
MOJTyYaeMBIX C TOMOIIIBIO JIMH3 https://m.edsoo.ru/5a868f09
72 I'ma3 Kak omTHYECKas CHCTEMA bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pewenue 3anay. [Ipenens: npuMeHMMOCTH Bbubmorexa IIOK
TeOMETPUIECKOM OIITHKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METO/IbI €€ H3MEPEHUS bubmorexa LIOK

https://m.edsoo.ru/f32aab06
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Bubmorexa IIOK

S Hucnepeus csera https://m.edsoo.ru/lel6ccbe
Bubmmorexa IIOK
76 Murepdepenis ceera https://m.edsoo.ru/5fc0c638
77 KorepeHTHBIEC HCTOYHHUKH. Y CIIOBHUS Bbubmmotexa [IOK
HaOJI0ICHUSI MAKCHMYMOB 1 MEHIMYMOB https://m.edsoo.ru/c6416d48
78 PeleHme 3ama Bubmmorexa [IOK
CITICHHS 38 https://m.edsoo.ru/3061de2b
bubanoreka [JOK
” Tpumenenne naTepdepeniu https://m.edso0.ru/668edbc8
bubmnuoreka [IOK
80 Hudppaxims csera https://m.edsoo.ru/12ed04b5
81 Judpaxumonnas pemérka. Y cioBue bubnmoreka [IOK
HaOJIFOICHUsI TJIABHBIX MAKCHMYMOB https://m.edso00.ru/f998d964
82 Pemenue 3amau Bubmmorexa LIOK
https://m.edsoo.ru/d58c411a
83 IlonepeuynocTs cBeTOBBIX BOIH. ITonsipuzarus Bubmmorexa [IOK
cBeTa https://m.edso0.ru/e9890fe9
Bbubmuoreka [IOK
84 Pemerye sajia https://m.edso0.ru/c56¢c8158
85 CBeTOBBIC SIBIICHUSI B TPUPOJIC bubmorexa LIOK
PHPOZL https://m.eds00.ru/0b36363d
86 00001IIeHIE U CUCTEMAaTH3aIHs 3HAHUH 110 bubmmoreka [IOK
teme "OnTuka" https://m.edsoo.ru/8al14748b
bubanorexa [JOK
87 KonrponbHast padoTa no reme «Ontuka» 1 https://m.eds00.ru/82315dd4
I'paHUIIBI TPUMEHUMOCTH KJIACCHYCCKOH
88 MEXaHUKHU. 3aKOHBI YJICKTPOTUHAMUKY H BH6H_HOTeKa HOK
https://m.edsoo.ru/c9bd77ch
MIPUHIIAIT OTHOCUTEIBHOCTH
89 IocTynatel cienuanbHON TEOpUN Bubmorexa LIOK
OTHOCHTEJILHOCTH https://m.edso0.ru/c56f05ch
[pocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
90 [peobpazosanust Jlopenna. Ycnosue buGmmorexa LOK

MMPUYINHHOCTH. OTHOCHUTEIBLHOCTh

https://m.edsoo.ru/d83742bb
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OTHOBPEMEHHOCTH. 3aMe JICHIEe BPEMEHH H
COKpAIICHHE UTHHBI

01 DHeprust ¥ UMITYIIbC PEISITUBUCTCKON bubnunoreka [JOK
YACTHIIBI https://m.edso0.ru/853a64fc
92 CBs13b MacCHI € SHEPTHEH U HMITYIIECOM Bbubmmotexa [IOK
PETSATHBUCTCKOMN YaCTHUIIBI. DHEPTHSI TOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TEIUIOBOE H3ITyUECHU bubsmorexa LIOK
OBECHOC TCILIOBOC M3y CHUC https://m.edsoo.ru/f54035a5
bubanoreka [JOK
94 3akon cmemenns Buna https://m.edsoo.ru/1c5ff752
bubmnuoreka [IOK
95 I'nnore3a M. IInanka o kBanTtax. @OTOHBL https://m.edsoo.ru/a5ffa218
Bbubmnunoreka [IOK
96 OHeprui i MMIYIIbe poTona https://m.edsoo.ru/7fb307ec
97 dotoaddext. Onbrtet A. I'. Cronerosa. bubnmoreka [IOK
3akoHBI poTOdD(EKTA https://m.edso0.ru/8c68e5b9
08 YpaBHeHue DiiHmTeitHa 115 horodddekra. Bubmmnorexa [IOK
"KpacHas rpanuia" potoadpexra https://m.edsoo.ru/01ef4556
Bbubmuoreka [IOK
99 Jasnenwne ceeta. OnbiTel I1. H. Jle6enena https://m.eds00.ru/64bAf966
. bubnmmorexa LIOK
100 BosHOBBIEC CBOMCTBA YaCTHIT https://m.edso0.ru/f59cfcec
Bomnsr ne bpoiins. Jlnvuna BonHbl e bpoiins u
" bubanoreka [JOK
101 pa3Mepbl 001aCTH JIOKATM3aUH JBHKYIIEHCS https://m.eds00.ru/5df8bafl
YaCTULIbI
102 KopnyckysipHO-BOJTHOBOH JTyalnu3m bubmmorexa LOK
PIHYCKY AP Ay https://m.edso0.ru/8ccab62a
Bbubmuoreka [IOK
103 Judpakuus >7eKTPOHOB Ha KPUCTAIIIAX https://m.edso0.ru/30dbal8c
100 | Coommouents neonpercstnnoere BaSmaorera LIOK
. pext https://m.edso0.ru/65783dec
IetizenOepra
105 Pemenne rpaduuecknx 3anaq bubmmorexa LIOK

https://m.edsoo.ru/e70195bd

58



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd

Bubmorexa IIOK

106 Peurenne pacuérHpIX 3a/1a4 https://m.edsoo.ru/ee9b3182
107 KonTponpHas pabota mo Temam: "OCHOBBI 1 bubnunoreka [JOK
CTO", "KopIyck yasipHO-BOTHOBOM JTyamu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI IO UCCIICIOBAHUIO CTPOCHUS aTOMA. bubmuoreka [IOK
ITranetapras Mojenb aroma Pesepdopma https://m.edsoo.ru/312b750a
Bbubmuoreka [IOK
109 Tocrynatst bopa https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CnekTp ypoBHEH sHEprun bubnunorexa [IOK
aromMa BOJIOpo/a https://m.edsoo.ru/cf74blla
111 CHoHTaHHOE U BBIHYKJICHHOE U3Ty4eHUE bubnmoreka [IOK
cBeTa https://m.eds00.ru/f945d85c
Bbubmnunoreka [IOK
112 Jazep https://m.edso0.ru/2288a0c4
Hyxnonnas mozens anpa I'eitsen6epra-
bubmunoreka [IOK
113 VBaneHko. 3apsa1 1 MaccoBOE UUCIIO SIIPA. https://m.edsoo.ru/34adasde
W3oTomnsl. PannoakTHBHOCTD
3aKkoH pagroakTUBHOTO pacmana. CBoiicTBa
114 MOHU3UPYIOLLEro u3inyueHus. Bivsnaue bubnunoreka [IOK
PaIrOaKTHBHOCTH Ha JKUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Ho3umerpust
DHeprust CBA3M HYKJIOHOB B sipe. SnepHbie
cuibl. [ledext maccw sapa. neprarie
115 peaktmn. S nepHbie peakTopsl. [Ipobmemsr Bubmmorexa [IOK
YIPABISIEMOTO TEPMOSJICPHOTO CHHTE3A. https://m.edsoo.ru/ff1758d0
DKOJOTHYCCKHE aCTIEKThI Pa3BUTHSA SAACPHON
SHEPTeTHKH
Metoabl perucTpaluy 1 UCCIeI0BAHUS
AJIEMEHTAPHBIX YacTuil. OyHIaMeHTAIEHBIC
116 B3auMo/ieicTBUsI. baproHbl, ME30HBI U BH6H_HOTeKa HOK
. https://m.edsoo.ru/1ac08a5h
nentoHsl. [Ipencrasnenue o CtangapTHON
Mmojienn. KBapK-Tir0oHHast MOJIEb aAPOHOB
®usuka 3a npenenamu CTaHAAPTHON MOJEIH. BuGorexa LOK
117 Témuas matepus U TEMHAsI SHEPTHSA.

EnuncTBO r3nyeckoil KapTHHBI MUpa

https://m.edsoo.ru/c026fd37
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Oranbl pa3BUTHS aCTPOHOMUH. 3HAUCHUE

Bubmorexa IIOK

118 ACTPOHOMHH https://m.edsoo.ru/ad73e145
[MpruMeHUMOCTh 3aKOHOB (DU3UKU IS
119 0O0BSICHEHUS TIPUPOJIBI KOCMHYECKITX Bbubmmorexa [IOK
00BEKTOB. MeTOIbI ACTPOHOMHYECKUX https://m.edso00.ru/39c44028
HUCCIIETOBAaHUN
o | oo omecis e, Buorss LOK
PAIOTEIICCKOTIBL, BHEATMOCRHEP https://m.edsoo.ru/4877aale
ACTPOHOMHS
Bun 38é31H0T0 HeOa. Co3Be3us, IPKUC Bbubmunoreka [IOK
121 . .
3BE3/1bI, IUTAHETHI, UX BUIUMOE ABUKCHUC https://m.edsoo.ru/aac588eb
122 | ammnoore. Meroman nepeie Conmmtnn Bubmuorexa LIOK
N ‘ P H https://m.edso0.ru/22748eb4
3BE3N
o | e e g B 0K
P " o https://m.edso0.ru/42169944
CBETHMOCTh
124 3Be3bI INIABHOM MOCISAOBATEILHOCTH Enbmiorexa LIOK
A A https://m.edsoo.ru/b3ch766¢
Buytpennee crpoenne 38E31. CoBpeMEHHBIC
125 MIPECTABICHUS O IPONCXOXKICHUH U bubmuoreka [IOK
sBomoni CoNHIA U 3BE31. DTambl )KU3HA https://m.edsoo.ru/d09da494
3BE3 N
126 Mneunsiii [Tyte — Hamia Nanaktrka. Tunst Bbubmmotexa [IOK
ranakTHK. YpHble ABIPBI B siIpax rajJakTHK https://m.edsoo.ru/7cd10a0a
1y | B Pepee e, Saon B 10K
- S0P pHiBa. https://m.edsoo.ru/3dbdf0d2
PenmkToBOC M3NMyUYeHHE
128 MacmtabHast cTpykTypa BeenenHoit. Bubmmorexa LIOK
MerarajakThka https://m.edsoo.ru/ce234633
.. bubmunoreka [IOK
129 Hepeuiéuubie npo0ieMbl acTpOHOMHHU https://m.edsoo.ru/d37d9ffe
Du3nyeCKUil TPAKTUKYM I10 TEME
130 "HUccneqoBanre MarHUTHOTO TTOJIS Bubmorexa IIOK

MOCTOSHHBIX MarHuToB" mim "VccinenoBanne
CBOWCTB (peppOMarHeTHKOB" WIH

https://m.edsoo.ru/67361aef
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"UccnenoBanne OEWCTBHS ITOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM"

®u3ndeckuii mpakTUKyM 1o TeMe "V3mepenne
cmtel Ammepa' i "M3ydeHne 3aBUCUMOCTH

bubmuoreka [IOK

131 CHIIBI AMTIepa OT CHITBI TOKa'" HITH https://m.eds00.ru/fcae9d1e9
"OnpeneneHre MATHUTHOW HHAYKITUN Ha E— :

OCHOBE M3MepeHHs criTbl AMmepa"
DU3NUECKUI NPAKTUKYM 110 TEME
"HlccnenoBanne sBICHUS 3IEKTPOMAarHUTHON

132 a " " P https://m.edsoo.ru/c36658da
nHayknun'" wim "Onpenenenne NHIYKIIH
BHUXPEBOT0 MarHUTHOTO moJist"

DU3NUECKUil NPaKTUKYM 110 TEME

133 "UccnenoBanue siBIEHUS CAMOMHAYKIUU" WIH Bbubmuoreka [IOK
"COopKa MOJIEITH 3IIEKTPOMAarHUTHOTO https://m.edso0.ru/b8fb6391
re”Hepartopa"
®usndeckuil npakTukyMm 1o teMe "Msmepenue Bu6mmorexa LIOK

134 Meproia CBOOOTHBIX KOJICOAHUI HUTSHOTO U

https://m.edso0.ru/5d159d35
HPYKUHHOTO MasiTHUKOB" D
Du3nvecKuil NpakTUKYM 110 TeMe
Bbubmuoreka [IOK
135 "[IpeoOpa3oBaHye SHEPTUU B IPYKUHHOM
https://m.edso0.ru/a28026bd
MasiTHUKe" D
Du3nyecKuil NPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3

136 MOCIeI0BaTEIbHO COCTMHEHHBIC bubanoreka [JOK
KOHJICHCATOP, KATYIIKY U Pe3ucTop” Wi https://m.edsoo.ru/89dc2d90
"HccnenoBanne pabOThl HCTOYHHUKOB CBETA B
L[EeNH [TIepEeMEHHOro ToKa"

137 ®u3nuecknil NpakTUKyM 1o TeMe "H3ydenne Bubmmorexa LIOK
apamMeTpoB 3BYKOBOM BOJHBI" https://m.edsoo.ru/b100661a
®usndeckuil npakTukyM 1o teMe "M3mepenue

138 MOKa3aTessl MPEeTOMIIEHHS CTekIa" Win Bubmorexa [IOK
"Tony4eHne U300paKEHHS B CHCTEME H3 https://m.edsoo.ru/42569eal
IIJIOCKOTO 3epKaJia ¥ JIUH3bI"

Du3n4ecKuil NPakTUKYM 110 TeMe
Bbubmmorexa [IOK
139 "HccnenoBanue 3aBUCUMOCTH (POKYCHOTO .

paccTosiHUs OT BellecTBa (Ha mpuMmepe

https://m.edso0.ru/b879fb3f
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Kuakux uH3)" win "M3Mmepenne GoKycHOTO
pPacCTOSIHUS PACCEUBAIONINX JTHH3"

140

Du3HyeCKU TPAKTUKYM I10 TEME
"Habmronenune mudpaknnu, nHTEphEpeHINH 1
moJsipu3anyu ceera'

bubmuoreka [IOK
https://m.edsoo.ru/8b7ac737

141

Du3nyecKuil NPAKTUKYM I10 TEME
"Orpeienienne NMITYJIbCa U SHEPTUH
PENATUBUCTCKUX YacTH (1o (ororpadusm
TPEKOB 3apPsDKEHHBIX YaCTUIl B MATHUTHOM
noze)"

bubmuoreka [IOK
https://m.edso0.ru/63756¢47

142

®usndeckuil npakTukyM 1o teMe "HM3mepenue
nocTossHHOM [laHka Ha OCHOBE UCCIEIOBaHUS
doroaddekra" wu "UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA Uepe3 CBETOAUO] OT
HanpskeHus"

Bubmmotexa [IOK
https://m.edsoo.ru/eh916f82

143

DU3NUeCKUi NPaKTUKYM 110 TeEMe
"UccnenoBanue criekTpa pa3pesxeHHOro
aTOMapHOTO BOJIOPO/a U U3MEPEHNE
MOCTOSTHHO# Punmoepra"

Bubmuoreka [IOK
https://m.edsoo.ru/ec651eb8

144

Du3nvecKuil NpakTUKYM 110 TeMe
"UccnenoBanue paaroakTHBHOTO (hOHA C
HCToNIb30BaHueM fo3umeTpa’ wim "M3ydenue
MOTJIONICHUS OeTa-9acTHIl ATFOMUHUEM"

Bbubmuoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

Dusznyeckuil MPakTUKyM 10 TEME
"HalGroneHus 38E34H0r0 HeOa
HeBOOpy)KéHHI)IM TJ1a30M C UCIIOJIb30BAHUEM
KOMITHIOTEPHBIX MIPUI0KEHUH A1
OTIpe/iesIeHUs MOJI0KEHHS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO IaTy: OCHOBHBIE CO3BE3AUS
CeBepHOro nosrymapus 1 spkue 3BE37p1" WiIn
"Habmronenus B Teneckon JIyHbl, mIaHeT,
TyMaHHOCTE! M 3BE3AHBIX CKOTUICHUN"

bubmnuoreka [IOK
https://m.edso0.ru/1072021e

146

O0001eHrE ¥ cUCTEMATH3aLMs 3HaHui. Poib
(U3UKHU U aCTPOHOMUH B 3KOHOMHYECKOIH,
TEXHOJIOTHYECKOH, COIMATbHON 1 STHIECKOMN
cdepax JesTeIbHOCTH YeJI0BeKa

Bbubmorexa IIOK
https://m.edsoo.ru/ad6ddeed
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O0001IEeHNE ¥ cUCTEMATH3aLMs 3HaHui. Poib

Bubmmorexa IIOK

147 11 MECTO (bmfnm 11 ACTPOHOMIIH B https://m.edsoo.ru/18f19f7¢c
COBPEMEHHOW HAay4YHOW KapTHHE MHpa
O060011eHE U cucTeEMaTH3anus 3Haunii. Poib
¢uzngeckoit Teopun B HOpMUPOBAHUT
148 MIPEICTaBICHUH 0 PU3NIECKON KapTHHE MHpa, Bbubmmotexa [IOK
MecTo GU3MYECKON KapTHHBI MUpPA B 00LIEM https://m.edsoo.ru/e7d400f4
PsTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPE/ICTABICHHI O IPUPOJIE
149 O06001IeHIe U CHCTeMAaTH3aIus 3HAHUH 110 Bubmmotexa [IOK
teme "Knnemarnka' https://m.edsoo.ru/b032fc4b
150 O06001IeHIE U CHCTEMAaTH3aIHs 3HAHUH 110 Bubmmorexa [IOK
teme "Knnemarnka" https://m.edsoo.ru/4e31b507
151 O0001IeHIE U CHCTEMAaTH3aIHs 3HAHUH 110 Bubmmorexa [IOK
teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
152 O00011EHrE ¥ CHUCTEMATH3aLMAs 3HAHUH 110 bubmunoreka [IOK
teme "Crarnka TBepIoro Tena'" https://m.edsoo.ru/3cca482e
153 O00011IEHNE M CUCTEMATH3ALMs 3HAHUN 110 Bubmorexa IIOK
TeMe "3aKOHBI COXPaHEHHs B MEXaHHKe" https://m.edsoo.ru/32a4d1a0
B 101
. yiip https://m.edsoo.ru/ed440ca8
TEOpHUHU
155 O06001IeHIe U CHCTeMAaTH3aIHs 3HAHUH 110 Bubmmotexa [IOK
teme "TepmonrHamuka. TeruioBble MalIuHbL" https://m.edsoo.ru/c63f7¢10
s | Qoo ncwrosmin i o B 10K
» m ' https://m.edsoo.ru/1d36b5b1
dazoBbie MEPEX0/Ibl
157 O00011EHrE ¥ cUCTEMATU3aLMs 3HAHUH 110 bubnuoreka [IOK
Teme "DnekTpudeckoe moe" https://m.edsoo.ru/3bf0def9
158 O00011IEHNE ¥ CUCTEMATHU3aLMs 3HAHUH 110 bubmunoreka [IOK
teme "TIOCTOSIHHBIN dIeKTpHIecKuii TOK" https://m.edsoo.ru/71453ee6
159 O00011EHrE ¥ CHUCTEMATH3aLMAs 3HAHUH 110 bubmunoreka [IOK
Teme "TOKH B pa3IMIHBIX cpenax” https://m.edsoo.ru/3d40077a
160 O00011IEHNE M CHUCTEMATH3ALMs 3HAHUN 110 Bbubmorexa IIOK

Teme "MarautHoe moJje"

https://m.edsoo.ru/3b4c06ae
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Pesepeurrit ypok. O6o0meHue u

161 CHCTEMATH3ALM 3HAHUH 110 TEME 1 Bubmrorexa LIOK
" 8 " https://m.edsoo0.ru/053e2248
DNeKTPOMArHUTHAS MHIYKIIUS
162 | cnenemtamsann i no teve . BuGmorera IOK
N i \ https://m.eds00.ru/d6310bfd
MexaHn4eCKHe KOJIeOaHus
oy | Dot o Ot : Busorera LOK
S cre St 3 oTe e,. https://m.edsoo.ru/5e2bb83d
DJIeKTPOMAarHUTHBIC KOJICOaHUS
Pesepeaerit ypok. O600menHue u
164 cUcTeMaTu3alys 3HaHUH 1o Teme 1 Bubmmotexa [IOK
"MexaHUYEeCcKHe U JICKTPOMarHUTHbIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 Pe3zepBHblit ypok. O000mIeHne 1 1 Bubmorexa LIOK
cucreMaru3anys 3Hanui no reme "Onruka" https://m.edso0.ru/52ad1603
166 Ezzigﬁiiﬁzp ;: .351)216:21? IEIT)I Iiz;/{de "OCHOBBI 1 Bubmrorexa LIOK
CTO" a https://m.edsoo.ru/5bec1c65
167 | cnoromammann o no teve . BuGmorera IOK
" . N " https://m.edsoo.ru/f7¢59d38
KopryckyssipHO-BOJIHOBO# Tyain3m
168 Ezzigﬁgiﬁ:p I:;: .3236131?1;111 rig P’if:l\lx/lle "Pusuka 1 Bubmzorexa LIOK
" 8 https://m.edsoo.ru/1f511654
aroMa
169 | cocromammionmn amomnl w0 toste "G . BuGmorexa LIOK
! " https://m.edso0.ru/905c5ce0
ATOMHOTO S7[pa W DJIEMCHTAPHBIX YaCTHI]
170 S;zigigiﬁzp Ifl);( .3(1336131/?1‘/1'111 r?g P’if:l\l:[le "IIEeMEHTBI 1 Bubmzorexa LIOK
If. https://m.edsoo.ru/2bffb94c
acTpoH3UKH
OBIIEE KOJMYECTBO YACOB IIO ITPOTPAMME 170 4 16
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kopg

ITpoBepsieMble NpeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI
cpeaHero o611ero 06pa3oBaHust

10.1

JleMOHCTpHpOBaTh, Ha MPHUMEPax POib W MeCTO (PM3WKU B (POPMHUPOBAHMH COBPEMEHHOW HAaydHOU
KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKU W TEXHOJOTHH, B MPAKTHYCCKON IEATEITEHOCTH
JIIoJIei

10.2

y‘-II/ITI)IBaTI) FpaHI/ILIbI HpI/IMeHCHI/IH I/ISY‘ICHHBIX d)HSI/I‘ICCKI/IX MO}IGJ’[CI‘/‘I: MaTepI/IaJ'IbHaﬂ TOYKa,
HHepIHabHasl cucTeMa 0Tcuéra, abCoMOTHO TBEPAOE TEINIO, HACATbHBIN Ta3; MOJICIH CTPOCHUS Ta30B,
KUJIKOCTEH ¥ TBEPBIX TEN, TOYCUHBIN SICKTPUICCKUAN 3aps]] — IPU PEIICHUH (PU3HUICCKUX 3a1a4

10.3

PacniosnaBaTh ¢u3uueckue siBICHHA (IPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHUECKOW TEOPHU CTPOCHMS BELIECTBA M DIEKTPOJMHAMUKH: PaBHOMEpPHOE M
PaBHOYCKOpPEHHOE NPSIMOJIMHEHHOE ABM)KEHHUE, CBOOOIHOE MaJeHHue Tell, JBHKEHUE IO OKPYKHOCTH,
HHepLys, B3auMoeicTBre Ter; Tuddy3ust, OpOyHOBCKOE ABIKEHHE, CTPOCHHE KUAKOCTEN U TBEPIBIX
TeJl, U3MEHeHne 00bhEMa TeN NPH HarpeBaHUM (OXJaKICHHUHU), TEIUIOBOE PABHOBECHE, HCIapeHHe,
KOHJICHCAIIWsl, TUIaBJIEHHE, KPUCTAIUIM3AIMS, KUIIEHUE, BIAKHOCTh BO3/yXa, ITOBBIIICHHE JABIICHUS
raa Ipu €ro HarpeBaHWH B 3aKPBHITOM COCYJIE, CBSI3b MEXKAY IapaMeTpaMd COCTOSHUS Ta3a B
U30IpoLeccax; IEKTPU3aLus Tell, B3aUMOASHCTBUE 3apsI0B

10.4

OmnuceiBaTh MEXaHMYECKOE MABWKEHHE, HCIONb3yd (DU3UUECKUe BEJIUYMHBL KOOpAWHATA, IIYTh,
NepeMeIIeHNe, CKOpOCTh, YCKOPEHUE, Macca Tela, CHila, MUMITYyJIbC Tela, KHHETHYECKas SHEpTHs,
MOTEHLMATIbHAS DHEPTHS, MEXaHUIecKas paboTa, MEXaHNIECKast MOIITHOCTb; ITPH ONIMCAHUH ITPABUIIBHO
TPaKTOBaTh (PM3MUYECKUH CMBICI HCIOJIb3YeMbIX BEJIMYHMH, UX 0003HAYEHUS W €IMHUIIBI, HAXOIUTh
(hopMyITBl, CBSA3BIBAIONINE TAHHYIO (PH3HUYECKYIO BETUUUHY C IPYTUMH BEINYNHAMUA

10.5

OnuceiBaTh W3y4YCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEMJIOBBIC SIBICHHSA, WCIONB3Yys (PH3MUECKHE
BEJIMYMHBI: JaBJICHHUE Ta3a, TEMIEPaTypa, CPEOHAS KHHETHYECKast SHEPTUS] XaOTHIECKOTO JBM)KCHHS
MOJICKYJI, CPETHEKBaJpaTUdHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIIOTHI, BHYTPEHHSS DHEPIHS,
pabora raza, kKo3pQUIHEHT I0JIE3HOTO AEHCTBHS TEIMJIOBOTO JBUTaTels; MPU OMUCAaHUH HPaBHIBHO
TPaKTOBaTh (PM3MUECKUH CMBICI HCIOJIb3YeMbIX BEIWYHMH, UX O0003HAYEHUS W EIUHUIIbI, HAXOIUTh
(hopMyITBl, CBSA3BIBAIONINE JIAHHYIO (PM3HYECKYIO BEJTMUUHY C NPYTUMH BETMUNHAM

10.6

OmnuceIBaTh U3ydeHHBIE 3JIEKTPUUYECKHE CBOMCTBA BEIIECTBA M AIICKTPHUECKHE SBICHUS (IIPOLIECCHI),
WCTIONB3Ys (PU3WYECKHE BEIMYMHBI: AIEKTPUUCCKUI 3apsf, 3JIEKTPUYECKOe IoJie, HANpsKEHHOCTH
T10J151, TOTEHIN AN, Pa3HOCTh IIOTEHIIMAJIOB; TIPH ONTMCAHNH ITPABUIIBHO TPAKTOBATH (PU3NIECKUN CMBICI
HCIIONB3yeMbIX BEIMYMH, NX 0003HAUCHUS M eUHHILIBI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
($M3HYECKYIO BEIHUYHHY C APYTHMH BEIMYMHAMU

10.7

aHATM3UPOBATh (HYU3UUCCKHUE TPOIECCH W SIBIICHUS, WUCIONB3Yys (PU3NICCKUE 3aKOHBI M MPHHIIUIIBL:
3akoH BcemupHoro TsroteHus, |, 11 u 11l 3akonst HeroToHA, 3aK0H COXpaHEHUs MEXaHIMUECKOH YHEPTUH,
3aKOH COXPaHEHUS UMITYIhCa, MPUHIIAI CYIICPIIO3UIIUN CHJI, TIPUHITUIT PABHOIIPABHS WHEPIIHATBHBIX
CHCTEM OTCYETA; MOJICKYIIIPHO-KHHETHICCKYIO TEOPHIO CTPOCHHUS BEIECTBA, FA30BBIC 3aKOHBI, CBS3b
CpeAHell KHHETHYECKOW SHEprMH TEIUIOBOTO IBIDKEHHSI MOJIEKYNI C abCOJIIOTHOW TeMIIepaTypoi,
MIEPBBIN 3aKOH TEPMOJINHAMUKH; 3aKOH COXPaHEHHsI SJIEKTPHUYECKOT0 3apsiyia, 3akoH Kyrona; mpu sTom
pa3nuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTEMaTH4ECKOE BRIPAKECHUE U YCIOBUSI (TPAHUIIBI,
001acTH) IPUMEHUMOCTHU

10.8

OOBICHATH OCHOBHEIE MPUHOUAIIBI HeﬁCTBHH MalIuH, HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB; pasjinvyarb
YCJIOBUA UX 0€30MacHOr0 MCIOIb30BaHUs B HOBCGZ[HGBHOﬁ JKU3HU

10.9

BBINONHATE 3KCHIEPUMEHTBI 10 HCCIIEIOBaHUIO (PU3UUECKHUX SBJICHUH 1 MTPOILIECCOB C HCIOIL30BaHIEM
TOPSIMBIX U KOCBCHHBIX H3MEPEHU; mpHU 3TOM (OPMYITHPOBaThH MpoOieMy (3amady) U THIIOTE3Y
y4e0HOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000PY/I0BaHUsI, IIPOBOIUTH OMBIT
1 (OPMYJIUPOBATH BBHIBOJIBI
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10.10

OcymiecTBIATh NpSAMBIE M KOCBEHHBIE HM3MEpEHHs (H3MYECKUX BEIWYMH; TPH 3TOM BBIOHpATh
ONTHMAIBHBIA CIIOCOO0 M3MEPEHHs] M HCIOJIb30BATh W3BECTHBIE METOJIBI OIEHKH IIOTPEIIHOCTEH
U3MEPEHUN

10.11

HccnenoBate 3aBUCHMOCTH MEXIy (M3MYECKHMMH BEIMYMHAMU C HCIHOJNB30BAaHUEM IPSIMBIX
W3MEpeHHH; TP 3TOM KOHCTPYHPOBaTb YCTaHOBKY, (HKCHPOBATh pPe3yAbTaThl MOIyIEHHOMH
3aBHCHUMOCTH (PU3MYECKUX BEIUYMH B BHIE TaOJNUI WM rpaduKoB, AenaTh BHIBOIBI IO pe3yiabTaTam
HCCIIEOBaHUS

10.12

Cobmonate mpaBuiia 0€30IacHOTO TpyAa NpPW TMPOBEACHWH HCCIENOBAaHMA B paMKaxX ydeOHOTO
9KCIIEPUMEHTa, Y4eOHO-HCCIEOBATENLCKOM M IPOSKTHOH JEATEIBHOCTH C HCIOJIB30BAaHUEM
M3MEPHUTEIBHBIX YCTPOWCTB B Ja00paTOpHOTO 000PYIOBAHHUS

10.13

Pemare paC‘IéTHBIC 3a1a4u C ABHO Ba,ﬂaHHOﬁ (1)PI3PI‘I€CKOI>'I MOJCIbIO, UCTIOJIB3YA (1)I/I3I/I‘I€CKI/I€ 3aKOHBbI
W TNPUHIUIIBI; HAa OCHOBE aHaJIM3a YCJIOBUA 3adavu BI)I6I/IpaTI> (1)I/I3I/I‘16CI(yIO MOZACIIb, BBIACIATH
(I)I/I3I/I‘I€CKI/IC BCIIMYHWHBI U (bOpMyJ'IBI, H606XO,HI/IMLIG JJIs €€ peuieHus, MpoOBOANUTH paC‘léTH " OLICHUBATh
PCATBbHOCTH NOJYYCHHOI'O 3HAYCHUSA (1)I/I3I/I‘IGCKOI7I BCJIMYMHBI

10.14

Pemats kauecTBeHHBIC 3a/lavu: BbICTPAMBATh JIOTUYCCKHU HCIPOTHBOPCYMBYIO LICIOYKY paCCY)KﬂeHI/Iﬁ
C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (I)I/I?)I/ILIGCKI/IQ SIBJICHUA

10.15

HVcnons30BaTh mpH pemieHNH Y4eOHBIX 3afad COBPEMEHHbIE MH(GOPMALHMOHHBIE TEXHOJIOTHUHM AT
MIONCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETANUH U TPEICTABICHUS Y4eOHOW W HaydHO-TIOMYJISIPHOU
WHPOPMAIHHY, MTOJYYEHHON M3 pa3IMYHBIX MCTOYHHMKOB, KPUTHYECKH aHAJIM3MPOBATH IOMY4acMYIO
MHPOPMAIHIO

10.16

[lpuBoauTh MpUMEpPHl BKJIaJA POCCHHUCKHX W 3apyOeXKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HaYKH,
00bsICHEHHE IPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH

10.17

Hcnonp3oBate TeopeTHYECKHE 3HAHUS 1O (HU3MKE B ITOBCEIHEBHOW JKU3HHM ISl 0OecrieueHUs
0€30mMacHOCTH IIpH OOpameHUH ¢ MPHOOpPaMH M TEXHHUYECKHMH YCTPOHCTBAMH, AL COXPAHCHUS
3JI0POBBSI M COOJIIOICHNSI HOPM SKOJIOTHYECKOTO TOBEJCHHS B OKpYXKaloIIel cpese

10.18

Paborarb B TpymIe ¢ BHIIOJHEHHEM Pa3IHMYHBIX COLMATBHBIX POJICH, IIIAaHUPOBATh paboOTy IPYIIIHL,
palOHAIFHO paclpenesTh OOS3aHHOCTH M IUIAHHPOBAaTh JEATENFHOCTh B HECTAHIAPTHBIX
CHTyallUsX, aJeKBaTHO OICHMBAaTh BKJAJ KaXIOr0 M3 YYaCTHHKOB TIPYIIBl B pEIICHHE
paccMaTpuBaeMOil MPOOIEMBI

11 KVIACC

Kopn

IIpoBepsieMble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
cpeaHero 001ero o0pa3oBaHus

111

JleMOHCTpHpOBaTh Ha MpUMeEpax posib U MecTo (U3MKH B (POPMHUPOBAHUKM COBPEMEHHON HAyYHOMH
KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHHUKH U TEXHOJIOIMH, B MPAaKTHUECKOM AESTENBHOCTH
JIFOJIEH, 1IeJIOCTHOCTD U €AMHCTBO (PU3NUECKON KapTUHBI MHUPa

11.2

Y4uuThIBaTH TPaHUIBI MPUMEHEHHs] MU3YYEHHBIX (PU3MYECKUX MOJEINeH: TOUCUHBIH JIIEKTPUYECKHIA
3apsf, saepHas MOAENb aTOMa, HYKJIOHHAs MOJIeIb aTOMHOTO si/ipa IPH pelieHnd QU3HYECKHX 3a1ad

11.3

PacrioznaBate (u3mueckue sBIeHHS (IIpOIEeCChl) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
JNIEKTPOJUHAMUKA M KBAaHTOBOW (DHM3MKH: SIICKTPHYECKas IMTPOBOIMMOCTb, TEIJIOBOE, CBETOBOE,
XHMHYECKOE, MATHUTHOE JISUCTBHS TOKA, B3aMMOJICHCTBUE MarHUTOB, 3JICKTPOMAarHUTHAsI WHIYKIIHS,
JeficTBHe MarHUTHOTO IIOJI Ha NMPOBOJHHMK C TOKOM M ABMDKYLIMHCS 3apsil, 3JIeKTPOMAarHWTHBIC
KosieGaHUsT W BOJIHBI, INPSMOJMHEHHOE paclpoCTpaHeHHWE CBETa, OTPaKEHHe, MpPEeIOMIICHHE,
unTepdepeHnns, TudpaKiys 1 NoIIpU3alus CBeTa, AUCIepCus cBeTa, GpoTodnekTpuyeckuil 3hhekT
(potoadexT), cBeTOBOE naBieHWE, BO3HHMKHOBEHHE JIMHEHYATOTO CIIEKTpa aTroMa BOJOPOJA,
€CTeCTBEHHAs M HCKYCCTBEHHAsl PaAHOAKTHBHOCTb

114

OnuceiBaTh  W3y4YEHHBIE CBOWCTBAa BellecTBA  (dJEKTPUYECKHME, MarHUTHBIE, ONTHYECKHE,
NMEKTPUIECKYI0 MPOBOANMOCTD PA3NUYHBIX Cpel) M 3JICKTPOMAarHWTHbBIE SIBICHUS (TIPOIIECCHI),
WCTIONB3Ys (PM3UYECKHUE BETMUYMHBL: JIEKTPUUECKUN 3apsi, CHIa TOKa, HJIEKTPUUECKOE HANPSKEHHE,
JNEKTPUIECKOE COMPOTUBIIEHHE, PA3HOCTh NMoTeHInanoB, J/C, pabota Toka, HHIYKIHS MarHUTHOTO
momsi, cwia Ammnepa, cuia JlopeHma, WHIYKTHBHOCTh KaTyIIKH, JHEPTHS JIIEKTPHYECKOTO U
MarHUTHOTO TOJIeH, MEePHOA M 4acToTa KojieOaHni B KojaeOaTelbHOM KOHTYpE, 3apsii U CHila TOKa B
IIpOIIecce TapMOHMYECKHX JIEKTPOMArHUTHBIX KOJIeOaH!i, OKYCHOE pacCTOSTHUE W ONTHYECKAs CHIIA
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JMH3BI; TIPU OINMCAaHUM TNPABHJIBHO TPAKTOBAaTh (DM3MYECKHH CMBICI HCIIONIb3YEMBIX BEIHYUH, UX
0003HAa4YeHNSI U EJUHHIBI; YKa3bIBaTh (JOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DH3UYECKYI0 BEIHUYHMHY C
JPYTUMH BENWYHHAMH

115

OmnuceiBaTh M3Yy4EHHBIC KBAaHTOBBIC SIBICHHS M IIPOLECCHI, HCIOJB3YS (U3MUECKUE BETMYHHBL:
CKOPOCTh DJICKTPOMArHWTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrHs M MMIYJIbC (OTOHA,
MepHoJ ITOJIypaclajga, SHEpTusl CBA3M AaTOMHBIX sjep; NPH ONMCAHWH INPaBHIBHO TPAKTOBAThH
(bU3HYeCKUH CMBICT HCIONB3YeMBIX BEJIMYMH, MX O0O3HAYEHHs M CIWHHIIBI, yKa3bIBaTh (HOPMYIIBL,
CBS3BIBAIOINUE JaHHYIO (PU3MYECKYI0 BEMYMHY C APYTMMH BEIUYMHAMH, BBIYUCISATH 3HAYCHHE
(hm3IYeCcKO BETMUNHBI

11.6

AHanM3UpOBaTh (PU3MYECKHE MPOLECCHl U SBICHUS, HCIONB3Ys (DU3NYECKHE 3aKOHBI M IIPUHIIUITEL:
3akoH OMa, 3aKOHBI ITOCTIEIOBATEIFHOTO U MAPALIETLHOTO COEMHEHHS IPOBOHUKOB, 3aKOH J[XKOyIIs
— Jlenma, 3aKOH 3JEKTPOMArHUTHOW WHAYKIIWH, 3aKOH MPSIMOIMHEHHOTO PacIpOCTPAHEHUS CBETA,
3aKOHBI OTPaKEHUS CBETA, 3aKOHBI NPEJIOMJICHHSI CBETa, ypaBHeHHe DHHIITEeHHa s poTodddekra,
3aKOH COXPaHEHHUsS] PHEPIWH, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsia, 3aKOH COXPAaHEHUs] MacCOBOTO YHCHa, MOCTyIaThl bopa, 3aK0H paJinoakTHBHOTO pachajia; Ipu
9TOM pa3inyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS
(rpanuIsl, 006J1aCTH) TPUMEHUMOCTH

11.7

OrnpenensiTh HalpaBI€HUE BEKTOPA MHAYKIIMM MAarHUTHOTO TI0JIs1 TPOBOJHUKA C TOKOM, CHUJIbI AMIiepa
u cuibl JlopeHua

11.8

CTpOI/ITI) U OIIMChIBATh I/I306pa)KeHI/Ie, C03/1aBacMOC IIJIOCKHUM 3CPKaAJIOM, TOHKOH JTUH30U

11.9

BBINONHATE 3KCIEPUMEHTEI 10 HCCIIEIOBAaHUIO (PU3UUECKUX SBJICHUH M MTPOIIECCOB C HCIOIB30BaHIEM
MPSIMBIX M KOCBEHHBIX H3MEPEHHi; mpHu 3ToM (opMmynupoBars mHpoOiieMy (3amady) M TUIOTE3Y
y4e0HOTO 3KCIIEpUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PY/I0BaHUsI, IIPOBOIUTEH OMBIT
1 GOPMYJIHPOBATH BHIBOJIBI

11.10

OcymiecTBIATh NpsIMBIE M KOCBEHHBIE W3MEpPEHWS (HU3WYECKMX BEJIMYMH; TPU ITOM BHIOMpaTh
ONTHUMAIBHBIA CIIOCOO0 W3MEpEHHs M HUCIIOJIb30BAaTh W3BECTHBIE METOJBI OIEHKH ITOTPEIIHOCTEH
HU3MepeHui

11.11

I/ICCJ'IC,I[OBaTB 3aBUCUMOCTH (I)I/I3I/I‘IeCKI/IX BEJINYMH C UCIIOJIB30BAHUEM ITPAMBIX I/I3MCpCHI/II‘/JI; IIpu 3TOM
KOHCTPYUPOBATHL YCTaHOBKY, (l)I/IKCI/IpOBaTI) PE3YIbTAThI HOHy‘IeHHOﬁ 3aBUCUMOCTH (1)I/IBI/I‘JGCKI/IX
BCJIMYHMH B BUJC TaGJ’II/ILI n l"pa(l)I/IKOB, JCJ1aTh BbIBOJbI IO PE3YJIbTaTaM UCCICI0OBAHUA

11.12

Cobmonate mpaBmiia 0€30MacHOTO TPyda NpW IPOBEACHWH HCCIENOBAaHMI B paMKax ydeOHOTO
9KCIIEPUMEHTa, Y4eOHO-HCCIEOBATENLCKOM M IPOSKTHOH JEATEIBHOCTH C HCIOJIB30BAaHUEM
M3MEPUTENBHBIX YCTPOHCTB M 1a00paTOpHOTO 000pYyAOBAHHUS

11.13

Pemare paC‘IéTHBIC 3a1a4u C IBHO BaHaHHOﬁ (1)I/IBI/I‘IGCKOI\/'I MOJCIIBIO, UCTIOJIB3YA (1)I/I3I/IIIGCKI/IG 3aKOHBbI
W TNPUHIUIIBI; HAa OCHOBE aHaJIM3a YCJIOBUA 3adavu BI)I6I/IpaTI> (1)I/I3I/I‘16CI(yIO MOZACIIb, BBIACIATH
(1)I/I3I/I‘I€CKI/IC BCIIMYHWHBI U (1)OpMyJ'IBI, H606X0,HI/IMLIG JJIs €€ peuieHus, MpoOBOANUTH paC‘léTBI " OLICHUBAThb
PCAIbHOCTH NOJYYCHHOI'O 3HAYCHUSA (1)I/I3PI‘I€CKOI>'I BCIIMYHMHBI

11.14

Pemats kauecTBeHHBIC 3a/lavu: BbICTPAMBATh JIOTHYCCKHU HCHIPOTHBOPCYMBYIO LICIOYKY paCCY)K,HeHI/Iﬁ
C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (I)I/I?)I/ILIGCKI/IQ SIBJICHUA

11.15

Hcnonp3oBaTh npu pemieHnH ydeOHBIX 33/1a4 COBPEMEHHBbIC HWH(OPMAIMOHHBIE TEXHOJIOTHH JUIS
MIONCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETANH U TPEICTABICHUS Y4eOHOW W Hay4HO-TIOMYJISIPHOH
WHPOPMAIWH, MTOJYYEHHON W3 pa3IMYHBIX WCTOYHHWKOB, KPUTHYECKH aHAJIM3HPOBATH IOMYy4acMYIO
MHPOPMAIHIO

11.16

OOBICHATE MPUHIOUAIIBI HeﬁCTBHH MallIuH, HpI/I60pOB U TCXHUYCCKHUX yc’I‘pOfICTB; pa3jnvaTrh yCJIOBHA UX
0€30MMacHOT0 MCIIOIH30BAHUS B HOBCGHHGBHOﬁ JKHU3HU

11.17

[IpuBoanTh mpHUMeEpHl BKJIaJa POCCHMCKUX M 3apyOEKHBIX YUEHBIX-(QHU3WKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH

11.18

Hcnonp3oBate TeopeTHYECKHEe 3HAHWS 1O (H3MKE B ITOBCEJHEBHOW KW3HH Ui OOCCIIeueHUs
0e30macHOCTH IpH OOpameHnH ¢ MpHOOpaMH M TEXHHYECKHMH YCTPOHCTBAMH, UL COXPaHEHUS
3/I0POBBSI M COOJIOICHNSI HOPM SKOJIOTHYECKOTO TMOBEJCHHS B OKpYKaloIeH cpene

11.19

Pabotate B rpymme ¢ BBIIOTHEHHEM Pa3IMYHBIX COLMAIBHBIX POJEH, IUIAHUPOBATh paboTy TPYIIIHL,
palMOHAIBHO pacHpenensaTh O0S3aHHOCTH W IUIAHWPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTyalWsiX, aJeKBaTHO OIEHWBATh BKJIAJ KaKIOTO M3 YYAaCTHHKOB TPYyNIBl B pEIICHHE
paccMaTpuBaeMon IpoOIeMbl
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IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kopn
pasnena

Ko nposepsiemoro
3JIeMEHTa

“pOBepﬂeMbIe AIEMEHTBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O TTO3HAHUA

11

®dusnka — Hayka o mnpupoje. HaydHble MeTOJbl MO3HAHUS
OKpyXaromiero mupa. Poip 3KcHepuMeHTa W TEOpHH B
TIpoIIecce MO3HAHUS MPUPOABL. DKCIEPUMEHT B (pr3nke

1.2

MopenupoBanue Gpu3n4ecKuX siBICHUH U TporieccoB. Hay4Hbie
runore3pl. Du3nueckue 3aKkOHbl W TEOpUU. [ 'paHULBI
MPUMEHUMOCTH (uznueckux 3aKOHOB. [puamn
cootBercTBUsl. Poib u mecto ¢u3uku B (popMHpPOBAHUU
COBPEMEHHOM HAay4yHOW KapTHMHbl MHpa, B IPAKTUYECKOH
JESITENbHOCTH JIFOIEH

MEXAHHKA

KMHEMATUKA

211

Mexanudeckoe aBmxeHre. OTHOCUTENBHOCTh MEXaHHUECKOTO
nBkeHnst. Cucrema otcuéra. TpaekTopust

2.1.2

[lepemerienne, ckopocTh (CpemHssi CKOPOCTh, MIHOBEHHAs
CKOPOCTB) ¥ yCKOPEHUE MATEPHATBHON TOUKH, UX IIPOEKIMH Ha
ocH cucTeMbl KkoopauHar. CloXeHWe MepeMeIleHuH |
CIIOKEHHE CKOPOCTEM

2.13

PaBHOMEpHOE M paBHOYCKOpEHHOE  MNpPSAMOJIMHENHHOE
JBIDKEHUE. [papuky 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHS, ITyTH M TEPEMEIICHNs MaTepuabHONH TOYKH OT
BpPEMEHH

214

CsobonHoe najieHne. Y ckopeHre cBOOOTHOTO MMaIeHHUs

2.1

2.15

KpuBonuueliHoe  nBikeHHe. PaBHOMepHOE — JBIDKEHHE
MaTepHAIbHON TOYKU IO OKPYXHOCTU. YTJIOBas CKOPOCTb,
TUHeWHas CKOPOCTb. [Mepuon U 4acToTa.
LIeHTpOCTpEMUTEIBLHOE YCKOPEHUE

2.1.6

TexHuueckue ycTpoHCTBa: CHHIOMETp, ABHKEHHE CHApSJIOB,
IIETHbIE U PEMEHHBIC Mepeaadn

217

[paxkTryeckue padoThl. V3mMepeHue MTHOBEHHOH CKOPOCTH.
HccnenoBanue COOTHOMICHUST MEXIY ITyTSMH, NPOHAEHHBIMU
TEJIOM 3a IOCJIeI0BAaTEIbHbIE PAaBHbIE NPOMEXYTKH BPEMEHU
IIPU PaBHOYCKOPEHHOM [BIKEHUH C Ha4albHOW CKOPOCTBIO,
paBHON Hymto. M3ydeHue [BHKEHMS LIapUKa B BS3KOU
KHUAKOCTH. 3ydeHue  [ABIDKEHUS  Tena, OpOLIEHHOTO
TOPU30HTAJIBHO

JIMHAMHUKA

221

IIpunuun  otHocutensHOcTH ['anmunes.  IlepBelid  3aKkoH
Hrrotona. MHepimanbHple cucTEMBI OTCUETA

2.2.2

Macca tena. Cuna. I[IpuHImn cyneprno3unuy cul

2.2

2.2.3

Bropoit 3akon HeloToHa 18 MaTepuaibHOM TOYKH B
uHeprmanpHol cucreme otcuéra (MCO). Tperuit 3akoH
HreroToHa 17151 MaTepuaNbHBIX TOYEK

224

3akoH BCCMHUPHOTO TATOTCHUA. Cuma TSKECTH. HepBasI
KOCMHYCCKast CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka
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Cuna tpenus. Cyxoe Tperne. Cuiia TpeHHUs CKOJIBKEHUS U CIIIa
2.2.6 Tpenust nmokost. Koaddurment tpenus. Cuna conpoTUBICHHS
IIPU JBIYKEGHUH TeJa B )KUAKOCTH MJIH Ta3e

INocrynatensHOE M BpalIaTeNnbHOE IBIKEHHE aOCONOTHO

2.3

2.2.7 .
TBEPIOTO Tena
208 MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl.
o Ycnosus paBHoBecus TBEporo tena B UCO
229 Texunueckue YCTpOMCTBa: MIOIIINITHUKH, IBUKEHUE
o HCKYCCTBEHHBIX CITYTHHKOB
Ipaktuueckue paboTel. M3ydeHue nBWKeHHs Opycka IO
HaKJ’lOHHOﬁ IINIOCKOCTU I10[ HCﬁCTBHeM HECKOJIbKUX CHIJI.
2210 HccnenoBanne 3aBUCHMOCTH CHII YIIPYTOCTH, BOSHUKAIOIINX B
- nepopMupyeMOli TpPY)KHHE W PE3HMHOBOM oOpasme, OoT
BeMMYUHBl WX jgedopmammu. VccnemoBaHWEe — YCIOBHA
paBHOBECHsI TBEPIOTO TEJa, UMEIOMIETO 0Ch BPAICHUS
3AKOHbBI COXPAHEHIS B MEXAHUKE
231 Mmnynec MaTepuaJbHOM TOYKH, CUCTEMBI MaTEpUAJIbHBIX
o ToueK. VIMITynbC CHITBI M M3MEHEHHE UMITYJIbCa Tena
2.3.2 3akoH coxpanenus umnyibca B UCO. PeakTuBHOE JIBIKEHUE
2.3.3 Pabota cuibl
2.34 MOIIHOCTH CHIIBI
235 Kunerndeckas 3Heprus MarepHalbHOW TOUYKH. Teopemao

KHHETHYECKOI OHCprun

[oTtennmanbhast sHeprusi. [loTeHumanbHas SHEPTUS YIPYTO
2.3.6 neopMUpOBaHHOW TIPYKUHEI. [loTeHIIMaNbHAsT SHEPTHs Tena
BOJIM3U ITOBEPXHOCTH 3eMJIH

HOTGHHI/I&]’ILHHG N HCIIOTCHIHAJIIbHBIC CHUJIBI. CBs3b pa6OTBI
2.3.7 HCTIOTCHUHWAJIbHBIX CUJI C ©KBMCHCHHUCM MeXaHU4YeCKOI OHEPruu
CHUCTEMBI TeJI. 3aKOH COXpaHCHHUA MEXaHUYECKOM OHEPIrun

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS

Texunaeckue YCTpOfICTBaZ JABUIKCHUC PAKCT, BO,Z[OMéT, KOI1ICep,

239 .
MPY>KUHHBIIA THCTOJET

[pakTnyeckue pabotTel. M3ydeHne cBA3M CKOpOCTEH Ten MpH
2.3.10 HeynpyroMm yxaape. MccienoBanue CBSI3M pabOTBI CHIIBI C
M3MEHEHHEM MEXaHMUEeCKOH SHEpruH Tena

MOJIEKYJIAPHAS OU3NUKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKYJISIPHO-KMHE TUMECKOW TEOPUM

OCHOBHBIC MOJIOKEHUSI MOJICKY/ISIPHO-KUHETHIECKON TEOPHUHL.
311 BpoynoBckoe nBkenue. Juddy3us. Xapakrep ABMKEHHS U
B3aMMOJICHCTBHUS YaCTHI] BELIECTBA

Mopenu CTpoeHMsI Ta3oB, >KMIKOCTEM M TBEPABIX Tl M

3.1.2 . o
00BSICHEHNE CBOWCTB BELIECTBA HAa OCHOBE 3THX MOJeNeH

Macca wmonekyn. KommuectBo BemectBa. IlocTosiHHAs

3.13 AboTatpo

TemnoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Hlkana

3.14
teMneparyp Llenbcus

Mogens HI€AIBHOTO rasa. OcHOBHOE  ypaBHEHHE

3.15 .
MOJICKYJIIPHO-KHMHETHYECKON TEOPHHU HJICATHHOTO Ta3a

AOCOIOTHAS TeMIiepaTtypa Kak Mepa CpelHed KHHETHYECKON
3.16 SHEPrMM TEIJIOBOrO JABMOKEHMs dactun rasa. Illkama
temreparyp KeipBuna

3.1.7 Ypasuenne Knanelipona — Menzaeneea. 3akoH JlagpToHa
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l'aszoBble 3akoHbl. M3ompomeccel B HUACAIBHOM TIa3e C

3.1.8 MOCTOSTHHBIM KOJIMYECTBOM BEI[ECTBA: H30TEPMa, H30X0pa,
n3obapa
3.1.9 TexHUYECKHE yCTPOWUCTBA: TEPMOMETP, OapoMeTp
[lpaktnueckue pabotel. M3MmepeHme Macchl BO3ayXa B
3.1.10 KJIacCHOM KomHaTe. lccrienoBaHue 3aBUCHMOCTH MEXITY
napaMeTpaMy COCTOSIHUS Pa3pekeHHOTo ra3a
OCHOBbBI TEPMOAMHAMUKHA
321 TepMomuHamuueckass — cucreMa. BHYTpeHHsii  DHeEprus
o TEpMOJAMHAMUYECKOW CHCTEMBI M CIIOCOOBI €€ N3MEeHEHHS
322 KomuuectBo TemnoTel u  pabota. BHyTpeHHss sHeprus
o OJIHOATOMHOTI'0 HIEaILHOrO ra3a
BI/IJILI TCIIoNCpEAavun: TEMJIOMPOBOAHOCTD, KOHBCKIIUA,
3.23 u3nydeHue. Temno€MKOCTh Tena. YJelbHas TerIoEMKOCTh
BeniecTBa. Pacy€r KonnuecTBa TEINIOTH! IPU TEIUIoNEpeaayde
IlepBblii 3aK0H TepMoauHaMUKHU. [ [pumeHeHune nepBoro 3aKkoHa
3.24 TEPMOJMHAMHKH K M30IIPOIIECCaM. I'paduueckas
3.2 UHTEpIpeTaIys padoThl ra3a
TemoBele MamuHbL. [IpuHIMIEL NEMCTBUS TEIUIOBBIX MAILKH.
325 [lpeoOpa3oBaHust ~ SHEpruM B TEIUIOBBIX  MalIWHAaX.
- Koaddunuent nonesnoro nevicrus (nanee — KI1/1) TeruioBoit
mamuHbl. Huxi Kapao u ero KIIJ
Bropoii 3akon TepmoanHamMuku. HeobpaTtuMocTs mpoIrieccoB B
3.2.6 npupose. TermnoBeie ABUraTend. JKOJOTHYECKUE MPOOIEMbI
TEIUIOIHEPTeTHKH
327 TexHnueckue ycTpoiicTBa: IBUTATENb BHYTPEHHETO CrOpaHus,
- OBITOBOM XOJIOMIILHUK, KOHJIAITUOHED
3.2.8 [pakTHyeckue padoThl. M3mepeHune ynenbHO#H TemI0EMKOCTH
AI'PET'ATHBIE COCTOSHUNS BEHIECBA. ®A30BBIE IMIEPEXO/IbI
[TapooOpa3oBanue W KoHjaeHcalus. VcrmapeHue W KHUIEHHe.
331 VYaenbHas ~ TemoTa  mapooOpa3oBaHUSA.  3aBUCHMOCTh
TeMIIEPATypPhbl KUIICHUS OT JABJICHUSA
332 AOCOMOTHasT ¥ OTHOCHTENIbHAs  BJI&XHOCTh  BO3IyXa.
- Hacpimennsiil nap
Teépmoe Tteno. Kpucramnmueckne u amopdHbIE —Tena.
3.33 AHU30TPONHSL CBOWCTB KpHUCTALIOB. JKUIKHE KPHCTAILIBL
3.3 CoBpeMeHHbIE MaTepUaJIbL
334 [InaBneHue U KpUCTAIUTU3ALUSL. Y IeNTbHAS TEIUIOTA IUIABICHUSL.
- CyOnmumarnus
3.35 YpaBHEHHE TEIUIOBOTO OanaHca
TexHudeckne yCTpOWCTBa: TUTPOMETP M IICHXPOMETP,
336 KATOPUMETP,  TEXHOJOTMH  TONYYEHHS  COBPEMEHHBIX
e MaTepualioB, B  TOM  4YHCI€  HAaHOMaTepHaIOB, U
HAHOTEXHOJIOTUH
3.3.7 [pakTryeckue paboThl. M3MepeHne BIaKHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpuzanmst Ten. OJEKTpUYeCKWd 3apsan. /[Iea Buma
o AIEKTPUYECKUX 3apsIIOB
4.1
4.1.2 [IpoBOJHUKY, TUBTIEKTPUKH U NTOJTYITPOBOIHUKU
413 3aKOH COXpaHEHUs AIEKTPUUYECKOTO 3apsia
414 B3aunmoneiictBue 3apsaaoB. 3akoH Kymnona
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OnexTpudeckoe moje. HanpskE€HHOCT 3JIEKTPHYECKOTO TOJIS.

415 [puaTmm CYIEPIIO3HIIHH. Jluarm HaTIPSHKEHHOCTH
NEKTPUIECKOTO MOJIs
416 Pab6ora cun snekrpocrarndeckoro nois. [lorernnan. Paznocts
- MOTEHIINAIOB
417 [IpoBOMHUKY M IUANEKTPUKH B MOCTOSTHHOM 3JIEKTPUYECKOM
o mone. JlymsnexTpuieckas IpOHUIIAEMOCTh
418 OnekrpoéMkocTb. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO
o KOHJICHCaTOpa. DHepTHs 3apsHKEHHOTO KOHAEHCaTopa
TexHudeckne ycTpoicTBa:  3JIEKTPOCKON, 3AJIEKTPOMETP,
419 SJIEKTPOCTATUYECKAs 3aINTa, 3a3eMJIEHHE AJIEKTPOIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIA IPHHTEP
4.1.10 [lpaktnueckne  paboThl.  M3MepeHHe  3IIEKTPOEMKOCTH

KOHJIeHCaTopa

4.2

[IOCTOSHHBIM SJEKTPUYECKHMI TOK. TOKHM B PA3JIMYHBIX CPEJIAX

YcnoBus CYIIECTBOBAHUSA IMOCTOSTHHOI'O DJICKTPUICCKOI'0 TOKaA.

421 N
Hcrounuku Toka. Cuna Toka. IlocTossHHbIHI TOK
4.2.2 Hanpsbxenue. 3akon Oma j1jist yqacTKa Henu
423 DJEeKTPUYECKOe CONPOTHUBIICHHE. YIEINbHOE CONpPOTHUBICHHE
o BEIIECTBA
424 [NocnenoBarenbHOE, MapauieNbHOE, CMEIIaHHOE COEANHEHHUE
o IIPOBOJHUKOB
425 Pabora snekrpudeckoro Toka. 3akoH Jxoymst — JleHma
4.2.6 MONIHOCTB AIEKTPUIECKOTO TOKA
anekTpomBiKymas cuna (manee — DJIC) um BHyTpeHHee
427 COIIPOTHBIIEHNE HMCTOYHWKA TOKa. 3akoH Owma s TONHOM
(3aMKHYTOI) MeKTpUIecKoil menu. KopoTkoe 3aMbIkaHue
DneKTpoHHas MPOBOJMMOCTh TBEPIBIX METaJLIOB.
4.2.8 3aBUCHMOCTh COMPOTUBIICHHUS METAUIOB OT TEMIEPaTyphl.
CBepXIIpoBOINMOCTh
429 OnexTpu4ecknii TOK B Bakyyme. CBOMCTBa 3IIEKTPOHHBIX
o IIy4KOB
[onynpoBoganku. CoOCTBEHHAs ¥ IPUMECHAsI IIPOBOIMMOCTh
4.2.10 MIOJTyITPOBOTHUKOB. CsoiicTBa pn nepexona.
[NonynpoBoTHUKOBBIE PHOOPHI
4211 ONEKTPUYECKHH TOK B JJIEKTPOJIHTAX. OJIEKTPOIMTHUIECKAs
o JIICCOTIHAITUS. DIICKTPOIIH3
OnexkTpuueckuii TOK B ra3ax. CaMOCTOSTENbHBIA U
4.2.12 HECaMOCTOSITENIbHBIT pazpsi. Paznuynbie THUTIBI
CaMOCTOSITENIBHOTO pa3psga. Monuus. [Inazma
TexHu4yeckne ycTpoilcTBa: ammepMeTp, BOJIbTMETP, PEOCTaT,
WUCTOYHUKH  TOKAa,  JIEKTpOHArpeBaTeNbHble  HPUOOPEL,
4.2.13 ANEKTPOOCBETUTENHHBIE pUOOPEI, TEPMOMETP
CONPOTHBIICHUS,  BaKyyMHBIH  JHOJA, TEPMHUCTOPHI |
(OTOPE3UCTOPHI, NOITYNPOBOJHUKOBBIN JTHOJ, TAJIbBAHUKA
[paktiueckue paboTel. V3ydeHHe CMEMaHHOTO COCTUHEHHS
€3HCTOPOB.
42.14 b P

Wamepenne OJIC UCTOYHWKA TOKA W €ro BHYTPEHHETO
conpoTuBieHus. Habmonenue anekTposnmsa
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11 KJIACC

Ko
pa3§:ena Koanposepsiemoro 3nemenTa IIpoBepsieMmbIe 2JIeMEHTHI COAEP KAHMS
4 SJIEKTPOAMHAMUKA
MAI'HUTHOE TIOJIE. 3JIEKTPOMAI'HUTHAS MHAYKIIWA
431 [MocrossHHBIE MarHuTHL. B3auMonelcTBHE TMOCTOSHHBIX
o MarHuTOB
MarnutHoe nosie. Bextop MaruuTHOM MHAYKIMU. [IpuHiun
43.2 cynepno3uuuy. JluHun MarHuTHOM uHAykuuu. Kapruna
JIMHUW MarHUTHOW MHJYKIMH TIOJISl IIOCTOSIHHBIX MarHUTOB
MarnuTtHoe rnose npoBoAHMKa ¢ TokoM. KapTuHa nmuHMi nosis
433 JUIMHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
o MPOBOJHUKA, Karymku ¢ TokoM. OmeiTr Dpcrexa.
B3aumopelicTBuE NPOBOJIHUKOB € TOKOM
4.3.4 Cuna Amnepa, e€ MOIYITb U HallpaBJICHUE
Cuna Jlopenmna, e€ MOIynb W HampaBieHue. J[BmkeHue
435 3apsDKEHHON YacTUIBl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cunel JlopeHna
4.3.6 SIBnieHMe IMeKTPOMAarHUTHON HHIYKIIMU
4.3.7 IToTok BekTOpa MArHUTHON MHAYKLIUU
4.3 43.8 OJC wuHaykuuu. 3aKOH SJIEKTPOMArHUTHOW WHIYKIIMH
o ®Dapanest
BuxpeBoe osnektpuueckoe mone. OJC wuHAYKIMH B
4.3.9 MIPOBOJIHUKE, JABMXYILEMCSI IOCTYNATENbHO B OJHOPOJHOM
MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenma
4311 NHIyKTHBHOCTB. SIBnenune CAMOWH/TyKITHH. SM1C
e CaMOWHAYKITUHI
4.3.12 OHeprusi MarHUTHOTO TOJISI KaTyHIKH C TOKOM
4.3.13 DJIeKTPOMarHUTHOE TOJIe
TexHuueckue  yCTpOHCTBAa:  IMOCTOSHHBIE  MArHWTHI,
43.14 JJIEKTPOMATHUTEI, JJIEKTPOJBUraTeNb, YCKOpUTEIH
9JIEMEHTAPHBIX YacTHIl, HHAYKIIMOHHAS I1eYb
[MpakTnyeckue paboTel. M3ydeHue MarHUTHOTO —TOJIS
4315 KaTyIIKH ¢ TOKOM. VccienmoBaHue AEHCTBUSL MOCTOSHHOTO
- MarHura Ha paMKy ¢ TOKOM. MccienoBanue SBICHHS
JIEKTPOMAarHUTHOW MHIYKITHH
5 KOJIEBAHMA 1 BOJIHBI
MEXAHWYECKHUE 1N 9JIEKTPOMAT'HUTHBIE KOJIEBAHUA
KonebarensHas cHUCTEMA. Cobonuble KoneOanusl.
511 I'apmonndeckue xonedanus. [lepron, yacrora, aMIIuTyna u
¢aza xonebanuit
5.1.2 [IpyxuHHBIA MasiTHUK. MaTeMaTHYECKUN MasiTHUK
5.1 513 VYpaBHeHHe rapMoHHYecKuX Kosiebanni. Kunemarmueckoen
o JIMHAMHYECKOE ONMCaHKNe KOJIeOaTeIbHOTO JIBHYKEHUS
[peBpaiieHre SHEprUM MpU TAPMOHUYECKHX KOJIEOAHMSIX.
514 CBs3b aMIUTUTYJbl KOJEOaHWUH HCXOJHON BENWYHMHBI C
aMIUTUTYaMH KoeO0aHHii €€ CKOPOCTH U YCKOPEHHsI
515 KoneGarenpHbiii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIC

KoJsieOaHusl B MJIea]IbHOM KOJIe0aTeIbHOM KOHTYpe. AHaJIOTUsl
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MEXKILY MeXaHUYECKUMH u 3NIEKTPOMarHUTHBIMH
konebanusmu. Dopmyma Tomcona

3aKOH COXpaHEHHs SHEPTHH B HICATFHOM KoJieOaTeIhHOM
KOHTYpe

516

BriHykIeHHbIle  MexaHW4YecKue KonebaHus. PesoHamnc.
51.7 PesonancHas kxpuBas. BBIHYXIEHHBIE 3JEKTPOMAarHUTHBIC
KoJIeOaHus.

5.1.8 Iepemennstii Tok. CHHycOMTANBHBIA IEPEMEHHBIH TOK.

MOIHHOCTI) NEPEMEHHOIO TOKa. AMHJ'II/ITyI[Hoe n

5.19 o
JICUCTBYIOIIEE 3HAUCHUE CHJIbI TOKA U HAIPSKECHUSI

Tpaucdopmarop. [IpousBonacTso, nepenaya u norpedieHue
JNEKTPUUECKOW DSHEpruM. OKOJOTHMYECKHE PHUCKH MpHU
MPOW3BOJICTBE  DIeKTpuueckoi  sHeprun.  Kymbrypa
HCITIOJIb30BAHMS 3JIEKTPOIHEPTUH B MOBCEJHEBHOM JKH3HU

5.1.10

TexHuueckue ycrTpoiicTBa: ceiicMorpad, dJIEKTPUYECKUI
3BOHOK, JINHUH 3JIEKTpOINepeaay

5.1.11

[Ipaktudeckue paboTel. MccrmemoBaHue — 3aBHCHMOCTH
Heproza MabIX KojeOaHuil rpy3a Ha HUTH OT JAJIMHBI HUTH U
5.1.12 Macchl rpy3a. McciaenoBanne mepeMeHHOTO TOKa B LIEMH W3
MIOCJIEI0BATENHHO COCIMHEHHBIX KOHAEHCATOPA, KATYIIKH U
pe3ucTopa

MEXAHWYECKUE 1N 9JIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnueckue BOJIHBI, YCIIOBUS pacnpoctpanenus. [lepuon.
521 CKOpOCTh pacpocTpaHeHNs U JIiHA BoJHEL. [lonepeunsie u
IIPOIOIIbHBIE BOJIHBI

522 WuTepdepennus u audpakiys MeXaHHIeCKUX BOJIH
523 3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. BricoTa TOHa.
o TemOp 3ByKa
DJIeKTPOMAarHUTHbIE  BOJIHBEI. VYcnoBust  M3IydeHUS
524 AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHasi opueHTalys BEKTOPOB
52 E, B 1 v B anekTpoMarHuTHOM BOJIHE B BaKyyMe
CaoiicTBa OJICKTPOMAriuTHBIX BOJIH: OTpaXCHUE,
525 NpeNoMIIeHne, NoJsipu3aiyst, Audpakius, nHTepdepeHus.
CKOpOCTb OJICKTPOMArHUTHBIX BOJIH
526 [Mkana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
o QJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
507 [MpyHIMIIBL paguiocBsI3W W TeneBHACHUS. Panuonokanus.
o DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY’KaroLeH cpesibl
TexHuueckue yCTPONCTBA: MY3BIKAIBHBIE WHCTPYMEHTHI,
5238 YABTPa3BYKOBas TMArHOCTHKA B TEXHUKE U METUIIMHE, pajap,
paaronpuEMHUK, TEJIEBU30D, aHTeHHa, TenedoH, CBU-neus
OIITUKA
53.1 IIpssMonnHeHOE pacpoCTpaHEHHE CBeTa B OJHOPOIHOU
o cpene. Jlyu cBera
532 OtpakeHue cBera. 3aKOHBI OTpakeHHs cBera. [locTpoeHne
- n300pakeHNH B INIOCKOM 3epKalie
53 533 Ilpenomnenne cBera. 3akOHBI TPEIOMIIEHHS  CBETa.
' o AOGCONIOTHBIN MTOKA3aTeNb MPEITOMIICHHS
534 [lonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbli yroi NoJHOTro
o BHYTPEHHETO OTPaKEHISI
5.35 Jucnepcus ceera. CiioxHbIi coctaB Oenoro csera. Llger
536 CoOupatomue W pacceMBaloUIve JUH3B. TOHKas JHH3a.

(DOKYCHOC PaCcCTOAHUEC U ONTHUYCCKAs CHUJIa TOHKOH JIMH3BI.
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[Moctpoenune n300pakeHni B COOMPAIOIINX U PACCEHBAIOIINX
JuH3ax. PopMmyna TOHKOW JIMH3bL. YBEJIWYEHHUE, JaBAEMOE
JIMH30U

5.3.7

[Ipenensl TPUMEHMMOCTH T€OMETPUIECKON ONITUKU

5.3.8

Unrepdepennus cBera. KorepeHTHbIE HCTOUYHUKH. Y CITOBUS
HaOIIOJeHUS MaKCHMYMOB " MUHIMYMOB B
HHTepPEPEHIIMOHHON  KapTHHE OT JBYX CHH(A3HBIX
KOTEPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakums cBera. [dudpakumonHas pemérka. Y CIOBHE
HaONIONEHUsI  TVIABHBIX ~ MAaKCHMYMOB  IIpH  IaJCHHH
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIHNOHHYIO PEHIETKY

5.3.10

Honﬂpmaum{ CBCTa

5.3.11

TexHuueckue ycTpoiicTBa: OYKHM, Jiyna, (oroanmnapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
onrtHuka, 1M(paKkUOHHAS PElETKA, MOJISIPOUL

5.3.12

[IpakTrueckue paboTHL. MN3mepenue [10Ka3aTerst
npenomiieHusi. VccnenoBaHue CBOWCTB W300pa)keHH B
nun3ax. Habmionenue nucnepcuu cBeTa

BJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJILHOCTU

I'panunel  NPUMEHMMOCTH — KJIACCUYECKOM  MEXAHUKH.
IloctynaTbl TEOpHUHM OTHOCHUTENBHOCTH: HHBAapUAHTHOCTb

6.1
MOIYJISi  CKOPOCTM CBeTa B  BaKyyMme, IIPHUHIMII
6 OTHOCHUTEJIBHOCTH DHHIITEHA
6.2 OTHOCHTETHPHOCTD OAHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU
' 1 COKpaImieHne JITHHBI
6.3 DOHeprusi ¥ UMITyJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsI3b MaccChl C YJHEPTHEl U UMITYJILCOM CBOOOIHON YaCTHIIBI.
' DHeprust MOKOsi CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
JIEMEHTBI KBAHTOBOM OIITUKH
711 ®otonsl. Popmyna [Inanka cBsi3u sueprum GoTroHa C €ro
o YacTOTOW. DHEPTHs U UMITYIBC POTOHA
71.2 Otkpeite u uccrnenoBanue ¢oroddpderra. Onbiter AT
o Cronerosa. 3akoHsl poTodaddexTa
7.1 713 VYpaBHenue DOiHmTelHa I (doroddpdekra. «KpacHas
o rpaauna» ¢porordpderra
7.1.4 Hasmenne ceera. Ombrtel I1.H. JIebenera
7.1.5 XHAMHUYECKOE IEHCTBUE CBETA
716 TexHnuueckue ycrtpoiicTBa: (oTO37IEMEHT, (OTOAATUHK,
- COJIHeuHast barapesi, CBeTOHO]T
CTPOEHHME ATOMA
Mognenb atoma Tomcona. OmnbiTel Pesepdopaa no
721 HCCIICIOBAHUIO CTpoeHus aroma. [lnanerapaas monens
aToMa
Ioctynater Bopa. M3nydenue u morsiomieare GOTOHOB IpU
79 7.2.2 Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPIHU Ha APyroil. Bubt
' cnekTpoB. CIIeKTp ypOBHEH SHEPrHH aTOMa BOJOPOAa
BonnoBeie  cBoiictBa wactun. Bomael  ge  Bpoitns.
7.2.3 KopnyckynsapHo-BoIHOBOM JTyaJIi3M. Hudpakuns
9JIEKTPOHOB Ha KpHCTaJlIaX
704 CrioHTaHHOE W BBIHY)KJECHHOE H3IJIy4eHHe. YCTpOIHCTBO W

HPUHIUT paboThl Jlazepa
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7.2.5

TexHuueckue YCTPOHCTBA: CHEKTPaJIbHBIN aHaIIn3
(cTiekTpocKoM), 1a3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[MpakTrdeckue padoTel. HabmoaeHne TMHEHYAaTOro crekTpa

7.3

ATOMHOE A PO

73.1

MeTOZ[I)I Ha6J'IIO]IeHI/ISI 1 pErucTpainu 3JICMCHTAPHBIX YaCTUI]

7.3.2

OtkpeiTHe  paguoakTuBHOCTH. OmbiTel  Pesepdopraa 1o
OMpEeNEeHUI0  COCTaBa  PaAMOAKTUBHOIO  M3JIyYEHHS.
CeoiictBa anb(a-, Oera-, raMma-u3iaydeHus. BiusHue
PaOaKTHBHOCTH Ha )KUBBIE OPTaHH3MbI

7.3.3

OTKpBITHE NPOTOHA W HeWTpoHa. HykioHHas mozens saapa
[eitzenbOepra — MBanenko. 3apsn siapa. MaccoBoe YHCIIO
anpa. 3oTomnsl

734

Anbda-pacnian. DeKTPOHHBIN 1 MO3UTPOHHBIN OeTa-pacmnaj.
["amMma-u3nydeHue. 3aKoH pafiioaKTUBHOTO pacnana

7.3.5

DHeprusi CBsi3M HYKJIOHOB B siape. Slnepubie cuibl. Jledekr
Macchl siapa

7.3.6

ﬂ[[eprIe pcaknuu. Z[eJ'IeHI/Ie W CUHTC3 A4CP

7.3.7

Snepusiii peakrop. TepmosimepHblii cuHTe3. [IpoGiiembr u
MEpCHEKTUBBl  SACPHOM  DHEPreTUKH.  ODKOJOTMYECKHe
ACIEKTHI sIEPHON YHEPTEeTUKHU

7.3.8

9J'I€M€HTapHI)Ie YaCTHIIEI. OTKpI)ITI/Ie MMO3UTpPOHA.
(DyH,HaMCHTaJ'II)HLIC B3aPIMOﬂ€I>'ICTBPI$I

7.3.9

TexHuueckue ycTpoiicTBa: HO3UMETp, Kamepa Bunbcona,
SIIEPHBIA peakTop, aToMHast bomba

7.3.10

INpakTyeckue pabotel. VccnenoBanue TpekoB 4acThll (IO
TOTOBBIM (oTOTpadusiM)

SJIEMEHTBI ACTPOOU3UKU

8.1

Bun 38é3nH0T0 HEOGa. Co3Be3aus, ApKue 3BE3/BI, IUTAHETHI, UX
BHIMMOE JIBHOKEHNE

8.2

Comnneynas cuctema. [lmaneTsl 3eMHO# Tpymmel. [ItaneTsi-
TUTaHTBI U UX CIIyTHUKH, KapIMKOBBIE IUIAHETHI. Manble Tena
CostHeuHOH cHCTEeMBI

8.3

Comnnne, potocdepa u atmochepa. CoaHeUHass aKTUBHOCTh

8.4

Hcrounuk sHepruu CoJHIIA U 3BE3]

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca, CBETUMOCTb,
pamuyc, TemIepaTypa, MX B3aUMOCBA3b. Jluarpamma
«CHEKTPaNbHBI KJIacC — CBETUMOCTBY». 3BE3IBI TIJIABHOM
MOCJIEI0BATENHHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTb)
U1 3BE3]1 TIIaBHOM I1OCJIEI0BATEILHOCTH

8.6

Buytpennee crpoenue 38é31. CoBpeMeHHBIE MIPEICTaBICHIU
0 TMPOUCXOXAEeHUH U 3Bomonnu CoiHIA W 3BE3N. DTarbl
JKU3HU 3BE3]T

8.7

Mneunsrtii [lyte — Hama anaktuka. CoupanbHas CTpyKTypa
lNanaktuky, pacnpeneneHue 3831, raza u nbli. [lonoxxenue
u nemwxenne Conana B [amaktuke. [lmockas u chepruaeckas
noxacucteMsl amakTHku

8.8

Tunsl ranakTuk. Paguoranaktuku u kBa3apbl. YEPHBIE TbIPbI
B SIIpaxX TATAKTHK

8.9

Bcenennas. Pacmupenne Bcenennoil. 3akon Xa06ma.
Paz6eranmne ranmaktuk. Bo3pact u paguyc Beenennoit, Teopust
Bonpmioro B3pbiBa. Mogens  «ropsuel  BceeneHHOM».
PenukToBoe n3nmydeHue
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8.10

MacmtabHast  cTpykTypa BceneHHOI.
Hepeménusie mpobiaeMbl aCTpOHOMUH

MeraranakTuka.
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IMPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIIBbTATAM
OCBOEHHMA OCHOBHOM OBPA30BATEJBHOM TPOTPAMMBI CPEJHETO
OBHIEI'O OBPA30OBAHUA

Kopn

IIpoBepsieMmble TpeOOBAHNUS K MPEIMETHBIM Pe3yJIbTATAM 0CBOECHHSI OCHOBHOIT
00pa3oBaTeILHOI MPOrpaMMbl CpeHero oduero 0opa3zoBaHus

ChopMHpOBAaHHOCTh YMEHHIA pacio3HaBaTh (BU3UUCCKUE SBJICHUS (TIPOIECCHI) U OOBSCHATH UX Ha
OCHOBE U3YUEHHBIX 3aKOHOB

BHa}IeHI/Ie OCHOBOITOJIararomnuMun d)I/I3I/I‘IeCKHMI/I HNOHATUAMHU W BCIIMYUHaAMU, xapaKTepmy}oumMI/I
(bu3nYEeCKHe MPOIECCHI

CdopMuUpoBaHHOCTh YMEHUI MPUMEHSThH 3aKOHBI KJIACCHYECKOH MEXaHHKH, MOJIEKYIIPHOH QU3HKH
U TEPMOAMHAMUKH, JJIEKTPOAWHAMUKH, KBAaHTOBON (M3MKH /sl aHANHM3a M OOBSICHEHHS SIBICHUI
MHKPOMHUpa, MakpoMHUpa ¥ Meramupa, pasjindaTb YCJOBUs (TpaHMIbI, O0NACTH) MPUMEHUMOCTH
(¢U3MUECKUX 3aKOHOB, TIOHMMAaTh BCEOOLIMI XapakTep (YHIaMEHTAIbHBIX 3aKOHOB U
OTPaHMYCHHOCTh HCIIOJIb30BAHUSI YACTHBIX 33aKOHOB; AHAIM3UPOBATh (U3MUYECKUE IPOLECCHI,
HCII0JIb3Ysl OCHOBHBIE IOJI0KEHMS], 3aKOHBI U 3aKOHOMEPHOCTH

CdopMupoBaHHOCT, YMEHUSI pa3inyaTh YCJIOBUS HPUMEHHMOCTH Mojiesied (u3nvecKkux Ten u
MIPOIECCOB (SIBJICHUH)

CdopMuUpoBaHHOCTh YMEHHUSI pellaTh pacy€THBIE 33/1aud C SBHO 33a[JaHHONW W HESBHO 3aJaHHOMN
(GU3MUECKOil MOJENbI0: HAa OCHOBAaHUM aHaJIM3a YCIOBHS BBIOMpAaTh (H3MYECKHUE MOJIEIH,
OTBeYaroIue TpeOOBaHMAM 3a/laull, IPUMEHSTH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI
(U3MYECKHX TEOPUH MPU UCIONB30BaHHN MaTEeMaTHYECKUX METOIOB PELICHHs 3ajad, IPOBOJHUTh
pacuy€Tel Ha OCHOBAHMM MMEIOIIMXCS JAHHBIX, aHAIN3UPOBATH PE3yNbTaThl M KOPPEKTHPOBATh
METO/Ibl PEIIEHHS C YUETOM HOIYYEHHBIX PE3yIbTATOB

Pemate kauecTBeHHBIE 33129, TPEOYOIINE IPIMEHEHHUS 3HAHUN U3 Pa3HbIX Pa3ZeioB MIKOIBHOTO
Kypca (H3HMKH, a TaK)Ke HHTETPAliy 3HAHUHM W3 APYTHX MPEIMETOB €CTECTBEHHOHAYYHOTO LUKIA:
BBICTPaWBaTh JIOTMUECKYIO IETIOYKY PpAcCyXICHHH C OmOpod Ha W3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKHE SIBICHUS

BrnaneHne OCHOBHBIMH METOJaMM HAyYHOTO IO3HAHMS, MCIOIB3YyEMBIMH B (PH3MKE: NMPOBOAUTH
TIPSAMBIE ¥ KOCBEHHbIE H3MEPEHHS (PU3MIECKUX BENNIHH, BBIONPAst ONTHMAIBHBIHN CIIOCO0 N3MEpPEHNUS
U UCTOJb3ysl U3BECTHBIE METOJbI OLEHKH MOrPEIIHOCTEH M3MEPEHUH, MPOBOAUTH HCCIEIOBAHUE
3aBUCHMOCTEH (M3MUECKUX BEIMYMH C KCHOJB30BAHWEM TPSMBIX WM3MEPEHHH, OOBICHATH
TIOJyYeHHBIE PE3yNbTaThl, UCIOIb3Ys (PU3NIECKHE TEOPHH, 3aKOHBI U TOHATHSA, U JENaTh BBIBOJIBI;
coOmoaTh MpaBuia 0E30IacHOTO TpyJa NMPH MPOBEICHHHM HCCIECAOBAHHUM B paMKax yd4eOHOTO
SKCMEPUMEHTAa W Yy4eOHO-MCCIEOBATENbCKOM JEATETBbHOCTH C HCIIOJNB30BAHMEM ITU(PPOBBIX
N3MEPHUTENBHBIX YCTPONCTB U J1a00paTOpHOTro 000pyA0BaHUS

C(I)OpMI/IpOBaHHOCTL yMCHHi/’I AHAJIU3UPOBATL W OLHCHUBATH  HOCJICACTBUSL OBITOBONI M
HpOH3BO,HCTBeHHOI71 JACATCIIbHOCTHU 4Y€JIOBCKA, CBSI3aHHOU C (1)I/I3I/Iq€CKI/IMI/I mnmponoeccamu, € HOBI/IHI/Iﬁ
9KOJIOTHYECKOM 6€3OHaCHOCTI/I; Hpe,HCTaBJ'ICHI/Iﬁ O pallMOHAJIBHOM IMPUPOAOIIOJIb30BAHNUH, 4 TAKIKC
Ppa3dyMHOM HCHOJIb30BAHUU HOCTI/I)KCHI/Iﬁ HAayKu H TEXHOJIOTHI JJIA I[aJ'IBHefIHIeFO pa3sBUTHA
YCJIOBCYCCKOI0O 06HI€CTBa

OnnaieHne pa3NUuHBIMU croco0amMu paboThl ¢ WHGpOpManued (U3NUECKOro COjAepKaHHUS C
UCIIOJIb30BAHMEM COBPEMEHHBIX WH(POPMAMOHHBIX TEXHOJIOTHH; pPa3BUTHE YMEHHH KPUTHYECKOTO
aHaIM3a ¥ OLIEHKH JJOCTOBEPHOCTH ITOJIyd9aeMoi HH(popMannuu

10

ChopMIpOBaHHOCTh YMECHHUH MPUMEHSATH OCHOBOIIOJIATAIOIIAE ACTPOHOMHYCCKUE MTOHATHS, TCOPUU
U 3aKOHBI JUIA aHaIHW3a M OOBSICHCHUSA (PU3UUCCKUX IPOIIECCOB, MPOUCXOMANINX HA 3BE3NAX, B
3BE3MHBIX CHUCTEMaX, B MEKTATAKTHUSCKOW Cpejie; JBIKCHUS HEOCCHBIX Tell, SBOJIIONUHU 3BE3N U
Bcenennoit
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INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID
11O ®U3UKE

Koz
pasjgena/ Kox asremeHnTa IIpoBepsieMBbIi 3JIeMeHT CO/lep>KaHusI
TeMBI
1 MEXAHHUKA
1.1 KHHEMATHKA
1.11 MexaHHUYecKoe JBHZKeHHe. O}‘Hocu'renbuom‘b
MeXaHHUeCcKoro JABHyKeHHs. CHcTeMa oTcUéTa

MaTtepuaJibHas TOUKa.

Eé€ pa:uryc-BeKrop:
Flr)=(x(z) yr)=(z)),
TPAeKTOpIA,

nepeMenieHne:
112 e L i P
Ar=r(t,)-r()=rn—-n= :
= (Ax,Av,AD),

oyTh.

CroXkeHIe MepeMeIneHii:

o =00+

CKOpPOCTH MaTepPHaAJILHON TOUKH:

e =i'=(y,.v,.0.).

v =—L =X, aHAJOIrMYHO v, =y,, U.=Z/.
r—0

1.1.3
CrnoxeHue CKopocTeil: o, =, + 0, -

BbIUHCIIeHHE ITepeMelleHHUs U IIYTH MaTepHaIbHOH TOUKH
IPHU IPIMOJTHHEHHOM JABH/KeHHH BA0Jb OCH X 110 rpaduKy
3aBHCHMOCTH U (1)

. _AD =X
VeKOpeHIle MaTepHaIbHOI TOYKIL: d = = =0, =(a,.a,.a.).
I =0

1.1.4 o
a =—=

e =(v,),’. aHaNOIrM4HO a, = (v, )r" a.=(v.)
Ar—eO

PaBHOMepHOe IIPIMOJIHHEHHOe IBU/KeHHe:
1135 X(0) = Xg + Voxt

Vx(t) = vox = const

PaBHOyCKOpeHHOe IIPAMOJIMHeHHOoe [IBHKeHHe:

a!
x(@) =2y + Uyt +—2—

v(t)=uvu, +at

1.1.6 a, = const

- -
UZ-: B l)l‘t o Zax ( ".2 - ‘.l)

=.r

TIpi1 JBIDKEHINI B OJHOM HANPABJIEHIIH IyTh S = -1 :"’ 2

-
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CpobogHoe najeHHe. YCKopeHHe CBOOOJHOIO ajeHUsI.

R

1.1.7 i e.r 2
]\y(r) = Vo + Ut + ’_, =1, +Yysina- t—-g;—
v (f)=uv, =v,cosa
v.()=v,, +gI=v,sina—gr
&=
g, =—8= const
KpuposmmHelHoe jiBHKeHHe. /IBUKeHHe MaTepHajibHON
TOYKH 10 OKPYAKHOCTH.
VijloBasi 1 IMHeHHasi CKOpoCcTh TOYKH: vV = wR .
1.1.8 [Ipu_paBHOMEPHOM BH/KEHHH TOYKH II0 OKPY/KHOCTH
W= = 27rv . IleHTpoCTpeMHTEIbHOE YCKOPEHHEe TOUKH:
v:’. ~
e = 5 = @?*R . TlosIHOE YCKOpeHHe MaTepHaIbHOH TOUKH
1.1.9 Teépgoe Teno. MocrynaTe/jibHoe ¥ BpalaresibHoe
o JIBHZKeHHe TBEpPI0TO Tesia
1.2 JUHAMHKA
1.21 HHepumaibHble CHCTeMbl oTcuéra. IlepBeiii  3aKoH
- HpioroHa. TIpHHIHIT OTHOCHTe IbHOCTH Tajmses
1.2.2 Macca Tena. ITUIOTHOCTE BeljecTsa: p = 'V"
Cuuia. TIpHHIIHUII CYIIepIIO3HIHH CHUL:
1.2.3 r il a
pasnogeticts ~ £1 ¥ £z .
Bropoii 3akoH HeroTOHA: U151 MaTepUazibHOH ToukHu B UCO
1.2.4
I\ = ma;; Ap = FAt ipu F' = const
Fs Fy
1.25
TpetHii 3akoH HpoOTOHA 19 MaTepHaJ bHBIX TOUEK:
Fiz = “Fzy
3aKOH BCEMHPHOTO TAIOTEHHA: CHJILI INPHTAKEHHUA MeH 1y
TOUeUHbIMH MaccaMHi paBHbI F = G ;;z x
1.2.6 Cra TskecTH. IIeHTp THKecTH Tejla. 3aBHCHUMOCThL CHJIb]
TSKECTH OT BbICOTBI h HaJ{ IIOBEpPXHOCTBI IUIAHETHI
paguycoMm R,: mg = el
' (Ry + h)*
1.2.7 Cuna ynpyrocti. 3akoH I'yka: F, = —kx
Cnna TpeHHA. CyXoe TpeHHe.
1.2.8 Ciia TpeHHA cxo.quc?ﬂnﬂ: Fp=uN.
Cria TpeHH MMOKOosL: Fiy < ulN .
KoasbduieHT TpeHHs
1.2.9 /laBneHue: p = ;
1.3 CTATHUKA
]
i
F
1.3.1
MoMeHT CHJIBI OTHOCHTEeJIBHO OCH BpallleHud:
|M| = FL rae 1 — tuteuo cuiel F OTHOCHTEILHO OCH,
IIPOXO/AIeH yepes TouKy O 1eprieHMKYJISIPHO PUCYHKY
IleHTp Macc Teja. LleHTp Macc CHCTeMbl MaTepHaIbHBIX
TOYeK:
N+ Ners + ..
1.3.2 P g et TS b RS oo

my +m; + ..
B O/ITHOPOIHOM I10J1e THAKeCTH (g = const) LieHTp Macc Tejia
COBIIAJaeT C ero IeHTPOM THAKeCTH
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1.3.3

YeioBus paBHOBeCHS TBEpAoro Tesia B MCO:
{M1 +M, +...=0

ﬁ‘l+ﬁz+...=0

1.3.4

3axoH [Tackanasa

1.3.5

JlaBjleHUe B KHKOCTH, Iokosiercs B ICO: p = p, + pgh

1.3.6

3aKoH ApxXuMea: FApx = =Pyyrecn »
€CJIH TeJIO M JKHJKOCTE IMOKoATCSA B UCO, TO Fapx = P& Vinrecn
VesoBHe TUIaBaHUs Teul

1.4

3AKOHEI COXPAHEHHWA B MEXAHHUKE

1.4.1

HMITy/IbC MaTepHaJIbHOH TOUKH: P = mv

1.4.2

HMITYyJILC CHCTEMBI TeJL: [ = P + P5 + ...

1.4.3

3aKoH H3MeHeHHd U COXpaHeHHsda UMITYJbCca:
BHUCO Ap = A(p; +p2 +..) = FlmteumAt + anneumAt + oy
B HCO , ecsth AP = A(py +p; +...) = 0, ecatH

Fisuenm + Fosnesn + 0 =0

PeakKTHBHOe JIBH/KeHHe

144

Ar ¥

PaboTa cHJIBI Ha MaJIOM ITepeMellleHHH:
A =lﬁ'| |a7|-cos e = F, - Ax

145

-q//;-

v

MOHJ;HOCTB CHJIBI:
eCJIH 3a BpeMs At pa60Ta CHJTBI U3MeHdeTCd Ha , TO
MOIITHOCTE CHJIBI
A4
pP=22
Ar

=F-v-cosa
Ar—D

1.4.6

KuHeTHYecKasl 3Heprust MaTepHa/IbHON TOUKH:
Eo - mvZ _ p?
Kuu 2 2"1 .
3aKoH M3MeHeHHs KHHeTHUYeCKOH aHepIuy CHCTeMbI
MaTepHaJbHbIX Touek: BMCOAE  =A +A, + ..

14.7

I[loTeHHa/ILHAA JHeprus:

JUTA IOTeHITHaJILHBIX CHJT

Az = Emoremx 2 Ezuorem(‘ = AEuorexux .

[ToTeHHA/IBHANA 3HePIrUs MaTepHa/JbHON TOUKH B

OJTHOPOAHOM I10JIe TSIKeCTH: Eygrenny = mgh B

Horeuunanbua; SHepIHs yIpyro JiehOPMHPOBAHHOIO
X

Tena: Eyopreny = )

1.4.8

3aKOH U3MeHeHHUd U COXpaHeHHd MeXaHHUeCcKoH JHepPIruu:
Esex = Exum + Enoresn,

B HCO AE,ex = Ascex menoremn. cuns

B IICO AE,ex = 0, €CIII Agcex enorern cun = 0

[e1V)




1.5

MEXAHHYECKHE KOJIEBAHHA H BOJHBI

1.5.1

Tl'apMoHuuyecKHe  KoslebfaHHUA  MaTepHaj IbHOI  TOUKH.
AMIUmMTyZa # ¢asa kKosebaHMi. KuHHeMaTHyeckoe
onMcaHHe:

x(f) = Asin(@f +0,).

v.(HD=x/,

a(D=(v,),=—w’x(f) =a, +&>'x=0.

e X - CMellleHHe U3 paBHOBEeCHS.
JAuHaMHUecKoe OIHCcaHHe: md, = -kx, e Kk =mw?*. 310
3HA4YUT, uTo Fy = —KkXx.
JHepreTUYecKoe OInmHCcaHue (3aKoH coXpaHeHHs
MeXaHHUYeCKOH 3Heprum):

- -

CBsA3b aMILTHTYZABl KoJIeOaHHII CMellleHHs MaTepHaIbHOIH
TOUKH € aMIUIMTYaMH KoJeOaHHI e& CKOpocTH |
YCKOpEeHMS:

B =0, A =0 A

1252

TTeproj 1 yacToTa KojieGaHM:
r=2r_1
® Vv
Ileproa MasIplX CBOOOAHBIX KoJeDaHHIT MaTeMaTH4YeCKOro
MagTHHKA:

T—ZRJZ
£

Ileproja cBOOOAHBIX KOJleOaHHH ITPYKHHHOTIO MasiTHHUKA:!

T =2xn i
dk

1.5.3

BeiHyleHHbIe  KoJjiebaHMsi. PesoHaHc. PesoHaHcHas
KpHBasg

154

llomepeuHple M OPOXOJILHEIE BOJTHEL CKOpPOCTBH
pacIpocTpaHeHHsa U IUTHHA BOJIHEL A = v = =

HurepdepeHiius U AudpaKiiusa BOJH

1.5.5

3BYK. CKOpPOCTL 3BYKa

MOJIEKVIAPHAA ®PHU3HUKA. TEPMOJMHAMHPKA

2.1

MOJIEKY/IAPHASA ®H3HUKA

2.1.1

Mojlesin  CTpOeHHsI rasoB, KHJAKOCTeH H TBEPJBIX TeJl.

IIycrh TepMojHHaAMHYecKasd cHeTreMa (Tes1o) cocTouT U3 N

O/IMHAKOBBIX MoJIeKy 1. Torga KoJIM4YecTBC BellecTBa
N _m

Nl;
rae Ny — UHCOIo ABOrajpo, m — Macca cHcTeMsl (Teja), 4 —
MOJISIpHAasi Macca Belllecrea

2.1.2

TelUtoBoe ABHUyKeHHe aTOMOB H MOJIeKYJI BelllecTBa

2.1.3

BzaumMogeiicTBHe YAaCcTHIL BelllecTBa

2.1.4

Auddysusa. BpoyHOBCKOe JBUHKeHHe

2.1.5

Mogeanb uaeajJdbHoOro rasa 8 MKT

2.1.6

CeBsizb MeX(ly JlaBjleHHeM MW CcpejlHeH KHHeTHYecKoH
3HeprHell  IOCTYIIaTeJbHOIO  TeIIOBOIO  JABH/KeHHsI
MOJIEKYJI HAea IbHOTO rasa (ocHoBHoe ypasHeHHe MKT):

=dmngi=Z ."‘o”:]_é :
g '3"[ 2 ) 3

£noc

e m, — Macca O{LH’Oﬁ MOJIeKYJIbI, 1 = v - KOHIleHTpaliHs
MOJIeKYJI

ol




2.1.7

A6c0m'0'masl TeMmriepatypa: T =t +273K

2.1.8

CBsI3L TeMITepaTyphl rasa Cco CcpegHedl KUHeTHYeCKOH
JHeprHeil IOCTYIATeJbHOTO TeIUIOBOTO [BH/KEHHS ero
MOJIEKYJL:

2.1.9

VpaBHeHHe p = nkT

2.1.10

Mogesb HaeaILHOrO Ta3a B TePMOJUHAMUKE:
{ Vpasrenne Merze1eesa — Kianeiipora

| BelpaukeHHe U1 BHYTPeHHeH JHeprHH
VpaBHeHnle MeHueneesa — KianelipoHa (mprMeHnMsle (HopMbl
3aIIICIH):

pV =" RT = vRT = NkT, p=ﬂ_
n n

BripakeHne JUId BHyTpeHHeil JHepriil OJHOAaTOMHOTIO ILIeaJIbHOIo
rasa (IpHIMeHIMBIe GOPMBI 3AIMICH):

Lf:g\vm' =£‘Vkr=iﬂ
2 2 21

RT=WUT=%])V

2.1.11

3akoH /JlaJibToHa IS8 JAaBJIeHHUS CMeCcH paspexeHHBIX
rasos:

P=D1+PD2+..

2.1.12

H3sonponeccrl B paspesKeHHOM rase ¢ II0CTOSHHBIM UHCIOM
MoJ1eKyJI N (¢ IIOCTOSHHBIM KOJIHYEeCTBOM BelllecTBa V):
usorepMa (T = const): pV = const,
usoxopa (V = const): ;. = const ,
usobapa (p = const): T = const.
I'paduueckoe npecTaBjieHUe U3oIporeccos Ha pV-, pT-u
VT- nuarpamMmax.

%4
O0BbegUHeHHEBIH ra30BbIH 3aK0H: P T
JUIS IOCTOSAHHOTO KOJIMYecTBa BellecTsa V.

= const

2.1.13

HacepllleHHBIe W HeHAacBII[eHHBIe IIaphl. KauecTBeHHas
3aBHCHMOCTE IUTOTHOCTH M JaBJIeHHsS HACBIIEHHOTO IIapa
OT TeMmepaTypel, HX He3aBHCHMOCTH OT O0OBEéMa
HaCBIIEHHOT0 1apa

2.1.14

BiraxHOCTE Bo3jyxa.

OTHOCUTeJIbHAasA BJIa’KHOCTE.
= puapa(T) = Punpa(T)”
lecmnuwpn(T) lecl-llmmpa(T)

2.1.15

H3MeHeHHe arperaTHBIX COCTOSTHHIT BelllecTBa: HCIlapeHue
¥ KOHJIeHCAIusl, KUITeHUe JKHIKOCTH

2.1.16

HUsmeHeHUe arperaTHbIX COCTOSIHUH BelllecTBa: IJIaBJIeHUe
H KpHCTa/L'TH3alHsl

2.1.17

[IpeobpasoBaHHe 9HEPTHH B (Aa30BBIX ITepexofax

2.2

TEPMO/IMHAMHWKA

2.2.1

TeruloBoe paBHOBeCHe M TeMIlepaTypa

2.2.2

BHYTpeHHssI 9HepTrus

2.2.3

Teruronepefada Xak crocod H3MeHeHHs BHYTpeHHeH
3Hepruu

Oe3 coBepleHHUsa paboThl. KOHBeKIIHS, TeIUIONPOBOHOCTE,
H3/IydeHHe
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Ldad™t

VienbHasi TEIUVIOEMKOCTE BelllecTBa C: Q = cmAT

2.25

VnesbHast TersioTa rnmapootpasosanug L: Q = L.
VinenbHast TeIioTa IUIaBJIeHHS A: Q = Ant.
VienbHast TEIUIOTa CrOpaHUAS TOIUIHEBA (: Q = qm

2.2.6

JneMeHTapHasi padoTa B TEpMOJHHaMHKe: A = pAV,
BerumcyieHde pabGoThl Io rpadHKy Iporecca Ha pVv-
jaHarpaMme

2.2.7

[TepBhIi 3aKOH TepMOJMHaMHUKH:
Q2 =AUz + A2 = (U - Uy) + Az
MHaﬁaTa: Q]z =0 — Az =U,-U3) =AU,

2.2.8

BTopo# 3aKkoH TepMoguHaMHKH. HeoGpaTHuMble IIpo1eccsl

229

ITpUHIMIIEL AeHCTBUA TeruloBeIX MamuH, KITI:

Ay o — Oy —lgwl =l_|me|
Quarp Oy Ouarp

n"_—

2.210

MaxkcumaasHoe sHauenne KIIJ. [Tuxa KapHo:

M:]—TA

T, 7

warp warp

Max N = Ny =

2.2.11

VYpaBHeHHe TeIUIOBOro fasaHca: Q; + Qy + Q3 ~... =0

JIEKTPO/IMHAMMKA

3.1

JIEKTPHUYECKOE I10JIE

3.1.1

JaexTpH3anudgd TeJl M eé IIpoABJIeHHA. IJeKTPHUYeCKHit
sapsL.

JiBa BHUjla sapsdja. JleMeHTapHBIN aJIeKTPHYeCKHUH 3apsajl.
3aKOH COXpaHeHUs ATeKTPHUUYeCcKoro sapsijia

3.1.2

BsanmMogercTBHe 3apsioB. ToueuHble s3apsiibl. 3aKOH
Kystona:

B OJIHOPOIHOM BellleCTBe ¢ JH3IeKTPHYeCcKOH
NPOHUIIAeMOCTBIO ¢

F=k|q1|'k1:|___ 1 _Iqxl'lqzl
e 4nee, 1~

3.1.3

3JIEKFPH‘IGCKOE noye. Ero .‘IEﬁCTBHe Ha 3JIeKTpH4YeCcKHe
3apsijbl

314

F

HanpspKéHHOCTD 3/IeKTPHYecKoro mos: £ = ;
Gupotniai

o =%
IToste ToueuHoro sapsja: E, = k}.2 i
opHOpoAHOe 1os1e: E = const.
KapTHHEBI JJHHHI HalPsSyKEHHOCTH 3THX IToaei

3.15

IMoTeHIHAJILHOCTD 3JIEKTPOCTATHUECKOT'O 1015

PasHoOCTh IIOTeHIIHAJI0B u HalpsyKeHHe!
Az = q(@, - @) = -qA¢ = qU.

IMMoTeHnMaIbHagd 3HEPrusi s3apsjia B 3JIeKTPOCTATHYeCKOM
nose: W = qo,

A=-AW

[ToTeHIHAI 3JIEKTPOCTATHYECKOTO MOJIs: ¢ = o

CBE#A3b HATIPSyKEHHOCTH OIS " PasHOCTH
MOTEHIMAIOB JUIS OAHOPOJIHOTO 3JIEKTPOCTATHUECKOTo
nossi: U = Ed

3.1.6

ﬂpHHan CYIepIriosmiiuu FeKTPHYEeCKHX rojemn:
E=El *‘Ez*..-.¢=¢| +¢2"...

31.7

[IPOBOJHUKH B 3JIEKTPOCTATHUECKOM I10JI€.
VeiioBHe paBHOBECHS 3apsifloB: BHYTPH NPOBOAHUKA E*X = 0
, BHYTPHU M Ha [TOBEPXHOCTH MPOBOJIHUKA () = CONSt

3.1.8

JIM3JIeKTPHUKH B 3NMEeKTPOCTATHUECKOM roJje.
JluajieKTpHUUecKasi IPOHUIIAeMOCTh BelllecTBa €

3.1.9

L 4
U’
= eCy

KoHgeHcaTOp. 3JIeKTPOEMKOCTH KOHleHcaTopa: C =
EELS

AMeKTPOEMKOCTE ILIOCKOT0 KOHAeHcaTopa: C = 7

3.1.10

l'lapaJ’L'leJl:bHoe CoeJHHeHHEe KOHIeHCaTOpPOB:

q=q1 ¥4z * .., U, =U0,=.., Cll-:pu.'l.'l -Cy+Cz+ ...

Hocjle;xoBaTeanoe coeJHHeHHe KOHJAeHCaToOpoRB!:
= 1 1 1

U=U; +Usz, @y =q2 =

+

ety — + .-
Cuocn Cl CZ
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3.1.11

B}lepmﬂ apmxeuuoro KoHJaeHcaTopa:
.U _cuvt_ ¢
W 2 By R s

3.2

3AKOHBI ITOCTOSIHHOTI'O TOKA

3.21

Cura Toka:

IlocTOSTHHEIN TOK: I = const
JUst MOCTOAHHOrO ToKa g = It

3.2.2

VCI0BHA CYIIECTBEOBAHHSA 3/ IeKTPHUIECKOro TOKa.
Harnpsizkenue U n 3/ICE

3.:2:3

3akoH OMa /1 yJacTKa Henu: [ = z

3.24

JMeKTpUuUYecKoe COIIPpOTHBJIEHHE, 3aBHCHMOCTE
COIIPOTHRJAEHMWA OJHOPOIHOTO ITPOBOJHHUKA OT ero JJIHHBI

H ceuyeHHUd. VeILHOe COMPOTHURIIeHHe BelllecTBa. R = p§

3.2.5

ACTOPO""HXCH.‘I

Hcerounuky ToKa. 3/[C McTOuHHUKa ToKa: E = q

BH)’TPQHHEG COIIPOTHBJIEHHe HCTOYHHKA TOKAa

3.2.6

3akoH OmMa QI IIOJTHOM (3aMKHYTOH) 3/IeKTpHYecKoH
mermu: E =IR + Ir, oTkyga I =

E.r

Rr

R

3:2-7

IlapaniensHOE coeJHHEeHHE HpOBO,[?—[HKOB

I=I,+L,+.,U; =U,=.. Xorn
Rnap:m.l Rl R’ :

TTocinegoBaTeabHOE coeJHMHEeHHE ITPOBOHHKOB:
Us=U, +U,+ui ]y == ooy Ripea =Ry + Ra +

3.2.8

PaGora astekTpuyeckoro Toxka: A = [Ut.
3akoH /Koyaa — JleHa: Q = I°Rt .

2
Ha pesuctope R: Q=A=[*Rt=IUt= y

R r

3.2.9

MOIIHOCTE JIeKTPHUYEeCKOTo ToKa:
Ad )
=== =mw
Ar Ar—0
TeruioBasi MOIIJHOCTD, BhljlejisieMasi Ha pe3ucrope:
-
- L- >
P=I"R=—=IU
R

MoITHOCTE HCTOUYHHKA TOKA:

B m D
Ar

=EJ

Ar—0

3.2.10

CBoDOJHEIE  HOCHTEJH  3JIEKTPHUYEeCKHX  3apsjioB B
IIPOBOJHHUKAX. MexaHH3Mbl NPOBOJAHMMOCTH  TBEPABIX
MeTaJIOB, PACTBOPOB H PACILIABOB 3JIEKTPOJIHTOB, Tas0B.
TlosynipoBOAHUKH. [TOIYIIPOBOAHHUKOBBIH JHO

3.3

MATHHUTHOE ITOJIE

3.3.1

MexaHHUecKOe B3aHMoJeHcTBHe MarHuTOB. MarHurtHoe
1oJie. BexkTop MAarHuTHOM MHAYKIHH. [puHIHUIT
CYIIepPIIO3UIMH MAaTHUTHBIX Tiosteii: B = B, + B, +

JIMHHUM HHAYKIHHA MarddTHOro II0JIS. Kap‘ruua JTHHHH
HHAYKIIHH MarHUTHOrO 110715 IOJIOCOBOTO H
IIOAKOBOOGPA3HOIO IIOCTOSHHBIX MarHUTOB

3.32

OneIT 3pcreda. MarHUTHOe I10JIe ITPOBOJIHHKA C TOKOM.
KapTHHa JHHHHA MHIVKIIMH MardMTHOrO I10J JUIMHHOIO
IIPsIMOTO  IIPOBOJHHUKA H  3aMKHYTOI0  KOJIBIIEBOIO
IIPOBOJHHKA, KATYIIKH

€ TOKOM

o4




3.3.3

Ciiia AMIrepa, eé€ HalpaBjieHHe U BeJIMuHHa: F, = IBlsina ,
IJle o — YroJI MesK/1y HallpaBJieHUueM IPoBOJHHKA
M BeKTOpoMm B

3.34

Cuna JlopeHila, e& HanpapJdeHMe ¢ BeJUYHHa:
Fjop = IqivBsina

Ijle a — YroJ MesKjay BeKropaMu V. u B . /IBusKeHHe
3apsKeHHOH YacTHIbl B OJ{HOPO/IHOM MarHUTHOM I10J1e

3.4

ANMEKTPOMATHHUTHAA MH/VKIIHMA

3.4.1

I[ToTOK BeKTOpa MarHHTHOW UHAVKITHH: @ = B, S = BScosa
] B
5

3.4.2

ABJieHHE 3JIeKTPOMAarHUTHON UHAYKIMH. I/IC HHAVKIIHH

3.43

3aKOH 3/IeKTPOMAardHTHOM HHAYVKIIHNH Papanes:
Al
S v g
A —0

3.4.4

3/1C HHAYKIMH B IIPAMOM ITPOBOIHHKE JUTMHOM 1,
ABMIKYIIEMCSI CO CKOPOcThio V (¥ L [) B 0OIHOPOZHOM
MarHMTHOM 110J1e B: |[Ejl = Blvcosa

, Te o — YIroJI MeJKAy BeKTOpoM B 1 HopMaabio 7l K
ILUIOCKOCTH, B KOTOPOI IeyKaT BeKTopsl [uv ;ecou [ LB, u
v 1O |E}l = Blv

3.4.5

ITpaBHJIO JIeHIja

3.4.6

HEAYKTHUBHOCTE: L = (]p , @ = LI
CaMoMHAYKIMA. 3/[C caMOHHTYKITHH:

—0

3.4.7

LI=

JHEepPrysi MarHUTHOTO 110151 KaTYIIIKH ¢ TOKoM: W; = 5

3.5

SJIEKTPOMAT'HHUTHBIE KOJIEBAHMSI 1 BOJIHBL

3.5.1

u§L

KosebaTe TLHEBIR KOHTYP. CBOGO;(HI:IG AJeKTpoMariuTHLBIEe
KoJlebaHMs B UealIbHOM KoaebDaTeITbHOM KOHTYpe:

q( 1) =g . sIn( o + @)

2(1) =6, = 0 08+ ) = 080+ )

2 1

dopmyita TomcoHa: T = 2mvLC |, oT AW = — = — 2
PMY. v KYZ T VLC
CBSA3b aMIUIMTYABI 3apsila KOHJeHcaTopa C aMILIHTYI0H
CHJIBI TOKa IpH CBODOJIHBIX 3JIEKTPOMAardHuTHBIX

KojeDaHMSIX B HIeaIbHOM KojlebaTe IEHOM KOHTYpe:
I

Do = ———

(O]

3.5.2

3aKOH COXPaHEeHMs IJHEPTHH B H/IeaJIbHOM K0/Ie0aTeIbHOM
KOHTYype:

3.5.3

BblHy)K,IlE.'H.HbIe 3JIEKTPOMArHHUTHbBIE KoJsiebaHust. PesoHaHC
— 5o —




3.5.4

IlepeMeHHBIN TOK. IIpousBoacTBO, Ilepegayda H
1orpedsieHUe 3JIEKTPHUECKOH s Hepruy

cu? . LI? _ CUzm _ uzm
2 2 2 2

= const.

3:5.5

CBoicTBa 3JIeKTPOMArHUTHBIX BOJIH. BsauMHas
opuenrau,un BEKTOPOB B :-mex'rpomar HUTHOH BOJIHE B
Bakyyme:E LB LT

3.5.6

IlIkasa 3JIEKTPOMArHHTHBIX BOJIH. Hpmene}me
AJMEKTPOMAarHHMTHBIX BOJTH B TeEXHHKe 1 61:!Ty

3.6

OIITHKA

3.6.1

[IpsiMoIHHeiHOe paclpocTpaHeHHe CcBeTa B OJHOPOIHOM
cpene. ToueyHbBI UCTOYHHK. JIyY cBeTa

3.6.2

3aKOHBI OTPa’KeHUsI CBeTa. a = f

vy

3.6.3

IlocTpoeHue H3oOpasKeHUI B IUTOCKOM 3epKaJjie

3.6.4

3aKOHBI IIpeJIOMJIEHHA CBeTa.

IIpesioMmJIeHHe cBeTa: 1, Sina = n,sinf. .
ADCOJIOTHBIF ITOKa3aTe ] b NMPeJOMICHH: Nyse = —

n
OTHOCHTeJIbHBIHN I10Ka3aTelb IIPeJIOMIEHHS: Ny = n- =
1

Xoz ryuell B IpU3Me.
Vx = V2 . nl;.l = "2;‘.2
CooTHOlLIIeHHe YacTOoT H COOTHOILIeHUe AJIHH BOJIH IIPpH

rnepexoJle MOHOXPOMAaTHUECKOTO CBeTa uepes TIpaHHILY
pasiesia AByX OITHUYECKHX CPej:

3.6.5

ny<m ",

IloyiHOe BHYTpeHHee 0TpaskeHuUe,
Ilpefe/IbHBIA  YTOJl IIOJHOTO BHYTPEHHero OTpaykKeHHs:

: n.
S[naup = = 2
Moy My

3.6.6

CobuparliMe W pacceuBarolHe JHH3bl. TOHKas JIMH3a.
PokycHOe paccTogHHE U OTITHYecKas CUJia TOHKOH JIMH3BI:

D=F

3.6.7

* S
d: 2 F
VBeaHUyeHHe, JaBaeMoe JHH30H: ' =

d ™

dopMysia TOHKOHM JTMHS3HI: +

o) =
I
S

4

H F

FN\ h
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3.6.8

B cayuae paccerBaloiei JHH3LL:

D<0 — F= 1 >0,
R op D
= = <
r =3 1
Xop ayua, MpOIIe/IIero JMH3Y MO/ MPOU3BOIBHBIM YIJIOM
K eé IVJIaBHOMH ONTHYeCcKoH ocH. IlocTpoeHHe H300paKeHHUH
TOYKH M OTpe3Kka NpsAMOH B  COOHpAwIMX U

pacceMBAKIHUX JIHH3aX U HX CHCTeMax

3.6.9

doToanmapaT KakK ONTHYeCKHH 1mipubop. I[71as xak
OoInTHYecKas cHcTeMa

3.6.

HHTepdepeHius  cBeta. KorepeHTHBIE  HCTOYHHKH.
VernoBus HaO/MWIeHUs MaKCHMyMOB U MHHHMYMOEB B
HHTep)EepeHIIMOHHOM KapTUHe OT /[ABYX CHH}a3HBIX
KOrepeHTHBIX HCTOUHHUKOB!

a

y
MAaKCIIMYMBI — A=2m?, M=0,E\ ;23 ...

-

S
MITHIIMYMBI — A=(2m+l):, m=0,+1,+2 +3 .

3.6.11

Judpaxmus ceera. JAudpaknmoHHasg peléTrka. YejIoBHe
HabI0jeHUs IVIaBHBIX MAaKCHMYMOB IIpH HOPMaJIbHOM
MajleHMM MOHOXPOMATHYeCKOro CBeTa C JUIHHOM BOJIHBI A
Ha pelnéTKy ¢ IIeproaoMm d:

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

3.6.12

Jlucriepcusi cBeTa

KBAHTOBAS ®H3HKA

4.1

KOPIIYCKVJIAPHO-BOJTHOBOH AVAJIN3M

4.1.1

I'mnoresa M. ILiaHKa 0 KBaHTax. PopmyJia [linanka: E = hv

4.1.2

doToHBI. IHeprus ¢poToHa: E = hv = ’—;(—: =pc.

E_hv_h

Hmrtyiibe doToHA: p = Sy

4.1.3

doToadpdexT. OnbITH! AL CTo1eTOoBa. 3aKOHBI doToadpdeKTa

VpasHeHHe JHHIITeHHA 19 poToaddexTa:
Egorona = ABBIX0JA + Eanumax, h
c

{iof
1€ , Eporona = hv = —, Apuxoma = hvxp e v
A Axp

&,
MV~ max
Exvymax = 9 = eUsan

4.1.5

JlaBJjleHHe CBeTa.

JaBiienue cBeTa Ha IIOJTHOCTEBIO OTPasKaloIIyIo
IIOBEPXHOCTH H Ha TIOJHOCTHIO TIOIJIOIIAIOIIY IO
II0OBepPXHOCThE

4.2

PU3HKA ATOMA

4.2.1

HJ’IBHETapHaS{ MOJieJIb dTOMAa

4.2.2

TocTynaTel Bopa. U3ayueHue W MomioieHHe GOTOHOB IIpHU
TIepexoje aToMa ¢ OTHOTO YPOBHS dHePTHH Ha JAPyTOo:

hvmn = }hc = IEn —Eml

4.2.3

JInHeHyaThIe CIIeKTPEL
CrieKTp ypOBHeH aHepruy aToMa BO0po/ia:
_—13,63B

E,= 5

2 n=1,2.3, ..
n*

[ %)




4.3

®U3NKA ATOMHOTO S/[PA

4.3.1

HykioHHas Mozens saapa [eiisen6epra — IBaHeHKo. 3apsiy
saapa. MaccoBoe UHCI0 sapa. M30TOIIbI

4.3.2

Pafii0aKTUBHOCTb.
Anbda-pacnar;

‘%X—)AZ_“;Y + gHe
bera-pacmap.
J/IeKTPOHHBIN B-pacraz;

A A 0., ~
7 X—=>7,Y+ je+v,

[To3sUTPOHHBIN B-pacna:

%X—)ZJ:Y + 0§+ Ve

+1

raMMa-I/IBJIY‘IEHHe

4.3.3

3aKO0H paZitoaKTUBHOTIO pactaja: N(t) = Ny % ¥ .
[IlyctTh m - Macca paJHoaKTHUBHOIO BelllecTBa. Torma
m(t) = mo % 27

4.3.4

SlmepHble peakiuu. /lejleHHUe U CUHTES s/iep
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YHEHUKA

* dusnka, 10 knace/ Msxuies .5, byxosues b.b..Corckuii H.H noa penakumeii
ITapdentrenoii H.A., AkunonepHoe obuiectso «M3aarenscTso

«IIpocBemenne»,2024.

METOANYECKHE MATEPHUAJIBI JUISA YYUTEJIA

. ®enepanbHblii rocy1apcTBeHHbII 00pa3oBaTe/IbHBIH CTaAHAAPT CPEIHEro

(noanoro) obmero obpasosanus. Crapuas mkona. 10-11 knaccel. - YrBepxkieH

npukazom Ne 413 MunoGpnaykn Poccun.

Msikuwes I'.5. u ap. ®usuka. 10 kiace. Yuebuuk. - M.: Tlpocsenienne, 2024.

3. Peaamsauus o0pa3zoBareabHbIX NPOrPAMM eCTECTBEHHOHAYYHOMH 1
TEXHOJI0TrHYeCKOil nanpasjaennocreii no Guinke ¢ HCNOJAbL30BAHHEM
obopynosanus uentpa « TOUKA POCTA»7-11 kaacest/Munucreperso
npocsewmenus Poceniickoii ®exepaunn/,2025r.

4. Tlapdentnesa H.A. Coopuuk 3ana4 no ¢pusuke. 10-11 knaccer. — M.:
[Mpoceenienne, — 2024.

5. llunos B.®. Ioypounoe mianuposanue no ¢usuke. 10-11 knaccsl. [Nocobue s
yuureneii obueobpasosar. opranusauuii. - M.: [Ipocsemenne, 2023.

6. Mapon A.E., Mapon E.A. ®u3uka 10 k1. Jlnaakrnueckne marepuansl.- M.: JIpoda,
2023

7. Mapon E.A. ®u3uka. 10 k1. OnopHele KOHCIIEKTHI H pa3HOYPOBHEBbIC 3a/1aHHS .-
CII6.: OO0 «Bukropus mmoc», 2025.

8. Crannaprel Broporo mnokosenus. [Ipumepnbie nporpamMmbl 1no  ydeGHbIM
npeameram. ®usuka 10 — 11 knacesl. — M.: «IIpocsemenner, 2023.

9. Cranpaprtel Broporo mnokosieHus. [lpumepnas  ocHosHas oOpaszoBartenbHas
nporpamma oGpasosaresibHOro yupekaenus. Ocnosnas mkona.— M.: [Tpocsemenue, 2023.

10. PoimkeBny ALTT. COopuuk 3aaau no ¢pusunke. 10 — 11 knace. — M.: Jlpoda, 2024.

!‘\)

HOU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

HH®POBBIE OBPA30BATEJIbBHBIE PECYPCBHI H PECYPCbI CETH
HUHTEPHET

1. www.uchportal.ru -yuurensckuii noprai

2. http://markx.narod.ru/pic/ - pusnka B mkoe.

3. http:/festival. | september.ru/articles/ - ¢pecTuBanb negarorHyeckux HiacH
«OTKpPBITBIH YPOK».

4. http://www.fizika.ru/ - caiit juis yuureneii (pU3MKH H HX YYCHHKOB.

5. http :// school - collection . edu . ru/ - eaunas komnekuus L{OPos.

6. http://www.physics.ru/ - MaTepuassi 1o Qpusnke.
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