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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeaHero oOiero oOpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE IMOJOKEHHM M TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBarenpHON mporpaMmmsbl, npeacraBieHHbx B @I'OC COO, a
Takke ¢ ydérom denepaibHON pabodeil mporpaMMbl BocnuTaHusi U Kouuenuu
npenojaBanus yueOnoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ @enepanuu,  peaqu3ylOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTPaMMBI.

[Iporpamma no ¢usmke onpenenser 00s3aTeNbHOE MPEIMETHOE COJEPKaHUE,
YCTaHaBIMBAET PEKOMEHYEMYIO MOCIIE0BATEIbHOCTh U3YUEHUS] TEM U Pa3JieioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOTro MpolEecca, BO3PACTHBIX OCOOECHHOCTEH  OO0ydYaroIIMXCH.
[Iporpamma 1o ¢u3uke Aa€T OpeACTaBICHUE O LEAX, COACpPNKAHUM, OOIen
cTpaTteruu OOy4YeHHUs, BOCHHUTAHMS M PA3BUTUS OOYYAIOIIMUXCS CpeICTBaMU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kxypca ¢usuku yriayOoNEHHOTO YPOBHSI TO3BOJISIET PEaM30BaTh
3a/1a4u MPOPECCUOHAIBHON OpUEHTAI[MU, HAIIPaBJI€HO Ha CO3JaHUE YCIOBUW s
NPOSIBICHUSI CBOMX HWHTEIUICKTYalTbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaronumcsi, KOTOpble HEOOXOMUMBI JUIsi TPOAOKEHUS 00pa3oBaHHs B
opraHuzanusx Mnpo(ecCHOHaTBLHOTO O00pa30BaHUS IO Pa3IUYHBIM  (PU3KKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIMATbHOCTSIM.

B mporpamme mno ¢Qusmke omnpenensroTcs IUIAHUPYEMBIE PE3YNbTaThI
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus: JTUYHOCTHBIE,
MeTanpeAMeTHbIe, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METOJ/IOJIOTUYECKON OCHOBOW il  pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METANpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM o00ydYaromnuXcsi, OCBOMBIINX
oporpaMmy 1o (QU3MKE Ha YpOBHE CpEAHEro oO0mero oo0pa3oBaHus Ha
yriayOnEHHOM YPOBHE, SIBIISIETCS] CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[Iporpamma no gpu3uke BKIFOYALT:

IUTAHUPYEMBIE pe3ylbTaThl OCBOCHHUS Kypca (U3MKK Ha yriayOonéHHOM
YPOBHE, B TOM UYHKCJI€ MPEAMETHBIE PE3YJIbTATHI IO roj1aM 00yYeHUS;

conmepxkanue yueoHoro npeamera «dDu3ukay mo rogam o0ydeHus.

[Iporpamma 1o ¢u3nke HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTEISIMU (DU3UKHU ISl COCTABIICHUSI CBOMX pabOYUX MPOrPAMM.

[IporpamMma 1o ¢u3KMKe HE CKOBBIBAET TBOPYECKYIO MHUIIMATHBY YUUTEICH U
NPEIOCTABISAECT BO3MOXXHOCTHA IS peaju3allidl Pa3IUYHbIX METOTUYECKIX
NOJIXOJ0B K MpenojaBaHui0 (U3UKK Ha YriyOJE€HHOM YpOBHE MpPH YCIOBUU
COXpaHEHHUs1 00s3aTeNbHOM YacTH CO/Iep KaHUs Kypca.



Odusnka Kak Hayka o HauOoisiee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOTo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xaroniemM Mupe. LIIKoapHbII Kypc GU3HKK — cUCTEMOOOpa3yOIUi
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpEeNeNuyio XapakTep U OypHOe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCa, NOJIy4eHHs] HOBBIX MAaTe€pUajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOM BKJIag B (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOUN
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAYYHbBIN
METO/] TO3HAHUS TIPU BHITIOJIHEHUU UMU YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca pu3KKN Ha ypOBHE CpeIHEro 001Iero oOpa3oBaHus MOJI0KEH
pAI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOCHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEM KypcC SIBISETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEMl MaTepuan Kypca (HU3HKU
o0beuHEH BOKpYr ¢u3MUeCKMX Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noue.

Hoea zymanumapuzayuu. EE peanusauys npeAnosaracT HCMOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
bu3ukn ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.

Hoea npuknaonoui nanpaenennocmu. Kypc puzuku yriry0i1EHHOTO ypOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MIPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3akOoHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBIC TEXHUYECKHME YCTPOMCTBA, W
TE€XHOJIOTUH.

Hoea 3Ixonocuzayuu peanusyercss TIOCPEACTBOM BBEIACHUS JIIEMEHTOB
colepKaHUs, TIOCBSIIEHHBIX SKOJOTMYECKHM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JieM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoeHMe coJiepKaHUs MPOTPaMMBbI 10 GU3UKE JTOJDKHO OBITh MOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxona. s pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCIOJIb30BAHUH CAMOCTOATEIBHOIO 3KCIEPUMEHTA KAK
MIOCTOSIHHO JIeHCTBYIOIEro ¢akropa ydeOHoro mporecca. s yrmyOrnéHHOTO
YPOBH — D3TO CHCTEMa CAaMOCTOSITEIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOUIETO (DpPOHTAJIbHBbIE YYEHMUECKHUE OIBITHI [P H3YYEHUH HOBOIO
MaTepuaia, 1abopaTopHbie paboThl U pabOThl MpakTUukyma. [Ipu 3TOM BO3MOXKHBI
7IBa crmocoba peanu3anuy  (QU3MYECKOro TpakTHKyma. B mepBoMm ciydae
INPaKTHKYM MpoBoauTcs aubo B koHue 10 u 11 kmacco, nubo mocie mepBoro u
BTOPOTO TIONYTOAWH B KaXJIOM M3 O3TUX KiaccoB. BTopoit cmocod — 310
UHTErpanus padoT NpPaKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboT, KOTOpbIE
MPOBOJATCS B Mpoliecce u3yudeHus paszzaena (temsl). [lpu sTom monx paboTamu
NPaKTHKyMa TTOHUMAETCSl CaMOCTOSATEIbHOE MCCIET0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOLIAroBO HHCTPYKIIHH.

B nporpamme 1o (¢usMke cucTeMa YYEHHYECKOrOo H3KCIEpUMEHTa,
7ab0paTOpHBIX pabOT W MpaKTUKyMa MpeACTaBlieHa €IMHbIM mnepeyHeM. Bnidop
TEMATHKU JI1 STUX BHUJOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIIACTCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOypPOYHOTO
IUTAaHUPOBAaHUST W OCHaleHus kaOuHera ¢usuku. [Ipu sTom obecnedymBaeTcs
OBJIaJICHHUE OOYYalOUIMMHCS YMEHUSMU [POBOJAUTH MPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, UCCIEAOBAHUS 3aBHUCUMOCTEH (PU3MYECKUX BEIUYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHHWE YyAENseTCS PEIICHUIO PAacuETHBIX U KadyeCTBEHHBIX
3apad. [Ipu 3TOM Ans pacd€THBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 33Ja4H C SIBHO
3aJIaHHOM M HESIBHO 33JlaHHON (PM3MUYECKOW MOJIEINbI0, TTO3BOJISIFOIINE MMPUMEHSTh
W3yYCHHBbIC 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjelia Kypca, Tak U
UHTETPHUPYS IPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3fenoB. [[1s kauecTBEHHBIX 3a7ad
OPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBACHEHHUE/TpelcKa3aHhue MPOTEKaHUs
dbu3nUecKux SBJICHUN U MPOIECCOB B OKPYXKAIOUIEH KU3HH, TpeOyrolue BhIOOpa
bu3HUecKoi MOJIENH VISl CUTYallUK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4eOHOro Tmporecca Kypc QUMK yriryOJaE€HHOTo
YPOBHS Ha YPOBHE CpPeIHEro 001ero oopa3oBaHus JOKEH U3y4aThCsl B YCIOBHIX
npeaMeTHoro kaOuHera. B kaOuHere GU3MKK JODKHO OBITH HEOOXOJIUMOE
nabopaTopHoe OOOpyJOBaHUE JUIsl BBIMOJHEHUS YKAa3aHHBIX B MpPOrpaMme IO
($u3MKe YYEHUYECKUX ONBITOB, JIA0OPATOPHBIX pabOT W pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpalMoHHOEe  000pyZoBaHHe (OpMHpPYETCs B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMmMe 1Mo (M3HKE KIIOUYEBBIX JEMOHCTpAIMi AJis
UCCIICJIOBAHMSI ~ M3yYaeMbIX SIBICHUA H  TPOIECCOB, OMIUPHUECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére



OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThuyecKue KOMIUIEKThI
7ab0paTOpHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(MPOBBIX NPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPHUTENBHBIX CHCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU TIEJISIMHU HU3y4eHUs PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

dbopMHupoBaHHE UWHTEpeca M CTpEeMJICHUS OOydYaroumxcsi K HaydHOMY
U3YYEHUIO TPUPOABI, PA3BUTHE UX HMHTEIUIEKTyalIbHBIX U  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJI€ MO3HaHUS U (HOPMHUPOBAHUE
UCCIIEIOBATEIBLCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa U3y4yeHHs] OCHOB
CTpOEHHUA MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmMupoBaHrue YMEHUN OOBSACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHUW U HayYHBIX JI0KA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUA O poNM (PU3MKU I PA3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax Oynyien
npo(ecCHOHaNbHON ACSATENBHOCTH, CBS3aHHBIX C (U3UKOW, TOATOTOBKA K
JanbHEIeMy 00y4eHHUIO B 5TOM HAIPABJICHUH.

JlocTikeHue 3TUX 1elield oOecreunBaeTcsl pelieHueM CISAYIOIMMUX 3a/ad B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETo 00IIero oopa3oBaHus:

IpUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYas  MEXaHUKY,  MOJEKYISIpHYI0  (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPUUKHY;

dbopMHUpOBaHHE YMEHHUM MIPUMEHSATh TEOPETUUECKUE 3HAHUS I OOBICHEHHUS
bu3UYECKUX SIBJCHUM B MPUPOAC M JUIS MPUHATHS MPAKTUYECKUX PEHICHUM B
TMOBCETHEBHOM KM3HH;

OCBOEHHE CIIOCOOOB pEIICHHs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil Mozenblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHuE
dbu3nueckoil MOJENH, aJeKBaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3ajiay
UHKEHEPHOI'O XapaKTepa;

noHUMaHue (U3UYECKHUX OCHOB M TMPUHIIMIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLLYIO CPELY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U TPOBEACHUS
Gu3MUeCKMX HSKCIEPUMEHTOB, aHalIM3a W HMHTEpHpeTanuu UH(opmanuu,
onpeeneHus JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTta;

CO3/IaHUE YCJOBHM JUISI PAa3BUTHS YMEHHUM NPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BUTHE MHTEpeca K chepaM npodheccCuoHATBHOM ACSTENbHOCTH, CBI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yriyOnéHHBIA YpPOBEHB
u3ydeHus: ydeOHoro mnpenmera «®Pus3mka» Ha YPOBHE CpPEAHETO OOIIETO
oOpa3zoBaHusi BBIOMpaeTCs OOYYAIOIMMUCS, IUIAHUPYIOMIMMH  TIPOJOJKEHUE
00pa3oBaHUsI MO CHENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHb) Ha YPOBHE CPEAHETO OOIIEero
obpazoBanust orBoauTcst 340 vacos: B 10 kmacce — 170 yacoB (5 4yacoB B HENENIO),
B 11 xiacce — 170 yacoB (5 4acoB B HEACIIO).

[Ipenymaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTabopaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJIaeT BbIOOP
pPOBEICHUS JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHIAWBHUAYaIbHBIX
0COOEHHOCTEH 00yYarOINXCS.



COJEPXAHUE OBYUYEHUA
10 KJTACC

Pasznes 1. Hay4nblii MeTOA O3HAHUS NPUPOABI.

®dwusuka — pyHIaMeHTalbHas HayKa o mpupoje. HayuHslii MeTo MO3HaHUS U
METO/IbI UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUM.

DKCIEpUMEHT U TEOpHsl B Ipoliecce MO3HaHusA npuponbl. Habmonenue u
AKCIIEPUMEHT B (PU3HKe.

Cnoco0Obl u3MepeHuss (U3MYECKUX BEIMYHMH (AHAJIOTOBbIE W LHU(]POBBIE
U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocTrt  w3MepeHuit  Qu3nyeckux BenuuuH  (abOCOMOTHAs U
OTHOCHTEJIbHAS).

MopenupoBanue (pU3MYECKUX SBJICHUA M MPOLECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEpPJIOE TENO, HUJealibHAsl KUJKOCTb, WJCATbHBIA Ta3, TOYECUHBIN
3apsin). ['unoresa. ®u3nyeckuil 3aKOH, TPAHULIBI €T0 TPUMEHUMOCTH. Pu3nueckas
TEOPH.

Pons u mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmuKym.

N3mepeHne cwibl TOKAa W HalpsDKEHUS B ILENM HOCTOSHHOIO TOKAa IpHU
IIOMOIIIM aHAJIOTOBbIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBOi naboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(pU3HYECKUX BEJIMYMH IIPU MOMOIIN KOMIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmkeHUE. OTHOCHTEIIBHOCTh MEXaHUYECKOTO JBUKCHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOYKHM, €ro NIPOEKIMH Ha OCH CHCTEMBI
KoopauHart. Tpaekropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLUUH HAa OCH CUCTEMBbl KOOpPJIHHAT.
CrnoxxeHue nepeMeIeHni U CI0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MIPSIMOJIMHEWHOE JBUKEHUE. 3aBUCHMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEpPHUAIILHON TOYKHA OT BPEMEHHU U MX
rpaduku.

CBobOonHOE majeHue. YCKOopeHue cBOOOIHOrO majeHusd. J[BuxeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIWHAT, CKOPOCTH U
YCKOpPEHUSI MaTepualbHON TOYKU OT BPEMEHH U UX TPaPUKH.



KpuBonuuennHoe  aBukeHue. JIBMKEHME  MaTrepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas ckopocTh. Ilepuon u yactora oOpalleHus.
LentpocTpeMurenbHoe (HOpMaJbHOE), KacaTeabHOE (TaHT€HIMAIBHOE) U MOJTHOE
YCKOPEHUE MATEPUATIBHON TOUKHU.

TexHu4yeckre yCTpOICTBA W TEXHOJOTMYECKHE MPOUECCHl: CHUIOMETD,
JNBIKCHUE CHApsAIOB, LIEMHBIE, MIECTEpEHYATbIE U PpEMEHHBIE NEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenbs cucteMbl OTCYETA, WILTIOCTPAIUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CriocoObl uccie10BaHusl IBHXKCHHM.

Nnntoctpanus npeaeiabHoro nepexoia i M3MEpeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NIBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HaGnronenue nBuxkeHus Ttena, OpPOIIEHHOrO MOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu mpu ABUKEHUU 11O OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeW, TPACKTOPUM, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO XK€
TE€Ja B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeul, npaKmuKym.

N3ydeHune HEpaBHOMEPHOTO JBMXKECHHS C IIE€JIbIO OMPE/IeNICHUs] MTHOBEHHOM
CKOPOCTH.

N3Mepenue yckopeHus Nnpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHU IMPU PaBHOYCKOPECHHOM
JBU>KCHUU.

HN3mepenue YCKOPEHHUS CBOOOJTHOTO MaJACHUS (peKOMEHJ0BAHO
UCIIOJIb30BaHUE IIU(GPOBOIL TabOpaTOpUN).

WN3yuenune paBwKeHUs Tena, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUTIOTE3bl O TMPSMOW MPONOPLUHUOHATILHOM 3aBUCUMOCTH MEXIY JaIbHOCTHIO
MOJIETAa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydenune JBHXKEHUS Tela MO OKPYXHOCTH C IOCTOSSHHOM MO MOAYJIO
CKOPOCTBIO.

WccnegoBanue 3aBUCMMOCTH Tepuoja oOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[Ieppii 3akoH Hbrorona. MHepumanbHble cuctembl oTcyéra. [IpuHnmn
otHocuTenbHOCTH ["anmunes. HeuHnepuuanbHbie cucTEMBbI OTCuéra (OmpeneneHue,
IpPUMEPHI).

Macca Tena. Cwia. [IpuHuun cynepro3uiuu Cuil.

Bropoii 3akoH HeroToHa 1151 MatepuaibHONU TOYKH.

Tpernii 3ak0oH HproTOHA 1J1s1 MaTepranbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHUS. OJKBUBAJICHTHOCTh TPaBUTALMOHHOW U
WHEPTHON MacCCBI.

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHHsSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduueckoil IMUPOTHL. JIBHMKeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Ttenma, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHsSI CKOJBKEHHS U CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TPU JBWKEHUU Tejla B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHS.

Jasnenune. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE MNPOLECCHI: INOAIMITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBukeHUs TeJl B MHEPUUAIBHBIX U HEMHEPIUATbHBIX CHCTEMAaX
OTCYETA.

[IpyuHLIMIT OTHOCUTETBLHOCTH.

Kauenne nByx UOWIMHAPOB WM WIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOJCHCTBYIOLIEM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BENCHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B NHEPLUHUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIIKUX B PE3YIbTATE B3aUMOICUCTBUS TEIL.

H3mepenune macc no B3auMO/IEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3mepenne paBHOJEHUCTBYIONIEH CUJT MPU ABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcCHl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U
pE3MHOBOM 00pasiie, OT X AehopMariH.

N3yuyeHne NBU>KEHUSI CUCTEMBI TEJ, CBS3AHHBIX HUTHIO, IEPEKUHYTON Yepes
NErKuit OJIOK.

N3mepenne koddduiimeHta TpeHHs MO BEIWYUHE YTIIIOBOrOo Kod(duimenta
3aBucuMoctu Fp(N).

Uccnenosanue aBukeHusi Opycka Mo HAKJIIOHHOM TIJIOCKOCTH C MEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUSI.

N3yuenne nBukeHuUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHo TBEpHoe Teno. IlocTymarenbHOoe W BpallaTeIbHOE JIBUKEHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaiueHus. I[limedo cuibl.
CnoxeHue cuil, MPUWIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxkecTu Tena.

Y ciioBust paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMYNBOE, O€3pa3ITMIHOE PABHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE TMPOLECCH: KPOHILUTEWH,
CTPOUTEIIBHBIN KpaH, pelIETYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomeul, npaKmuKym.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAILICHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OMOPBHI.

Tema 4. 3axonvl coxpanenus 6 MexaHuke.

Nmnynbec maTepuaabHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. L{eHTp Macc
CHCTEMBI MAaTEpPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa MaccC.

NmMnynbe cuiibl 1 U3MEHEHHE UMITYJIbCA TeJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umIlynbca MarepualbHOW TOuYkHW. IlpencraBieHne o0 COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbIX MOJIAX.

PaGota cunpl HA MalloM M Ha KOHEYHOM TIepemeleHuu. [ 'paduueckoe
npeACcTaBIeHUE PabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunetndeckass sHeprus MarepuaibHOW TOYKW. Teopema 00 H3MEHEHUU
KUHETUYECKOW SJHEPTUM MATEPUATIBHOU TOUKHU.



[loreHnManbHBlE W HENOTECHUMAIbHbIE CWIBL. lloTeHUManbHas sHeprus.
[ToTennmanbHas 3Heprusi ynpyro ne@opMupoBaHHOU mpyskuHbl. [loTeHnnanbHas
JHEpPrus Tena B OJHOPOJHOM TpaBUTALMOHHOM moJje. lloTeHumaneHass sHeprus
TeJa B TPABUTALIMOHHOM I10JI€ OJTHOPOJHOTrO IIapa (BHYTpH U BHeE mapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

Csizb pabOThl HEMOTEHIUAIBHBIX CHJI C HM3MEHEHHEM MEXaHU4YEeCKON
SHEPIUU CUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyIUH [ WICAUIBHOM KUJIKOCTH KaK CIIEJICTBHE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIM MHUCTONET, THPOCKON, (PUIypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBMXEHNE.

HN3mepenne MOIHOCTH CHJIBL.

W3MeHeHue 3Hepruu Tena Mpu COBEPILIEHUH PadOThI.

B3auMHbIe mnpeBpanieHHs KMHETUYECKOW W ITOTCHIMAJIbHOW SHEPTHM MHpPU
JNEUCTBUU HA TEJO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepIruu Mpu CBOOOTHOM MaJCHHH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeul, npaKkmuKym.

N3mepenne nmnyiibca Tenna no TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU DJIEKTPOMOOMIIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coXpaHEeHHs UMITYJIbCA ITPU yIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHMsI TOTEHIIMAIbHOW YHEPTUH MPY>KUHBI C pabOTOM CHIIbI
TPEHUS.

Omnpenenenue padbOThl CUIIBI TPEHUS MpPHU ABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MoJsiekyasipHas pU3MKa U TEPMOJANHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu.

OcCHOBHBIE TOJOXKEHUA MOJIEKYJIsIpHO-KuHeTnyeckorn Teopun (MKT), ux
onbiTHOE oOocHOoBaHue. Jluddys3us. bpoyHoBckoe naBMKeHHE. XapakTep
JIBIWKCHUS W B3aMMOJCHCTBUS YAaCTHUI] BellecTBA. Monenn CTpOEHHs TIa3oB,
KHUAKOCTEH U TBEPIBIX T U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



mozenel. Macca u pasmepbl Mosekyd (atomoB). KonuyecTBO BeliecTBa.
[TocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkama
temneparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJEKYJSIPHO-KHHETUYECKOM TEOPUU: YaCTHULbI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJIEUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. AOcomt0oTHAs
temrneparypa (mkaita temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BemecTBa. | paduueckoe
IIPEICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBICHHUEM UM  CpPEOHEH  KUHETUYECKOW  JHEeprueu
MOCTYMNAaTEILHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HACAIHHOrO rasa (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOpUH UICATIBHOTO Ta3a).

CBs13b a0COIOTHOM TeMIepaTypbl TEPMOJIMHAMUYECKONU CHUCTEMBI CO CpeTHEN
KUHETHUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHu4Yeckre yCTPONCTBA W TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapoMeTp, MoTyuYeHHe HaHOMAaTEPUAJIOB.

Jlemoncmpayuu.

Mojenu 1BUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anMchbio peaibHOTO OPOYHOBCKOTO JBHKCHHUS.

Juddy3us :KUIKOCTEN.

Mogaens onbita IITepHa.

[IputsxeHne MOIEKYIJI.

Mopenu KpucTauInuyeCKuX pemeETOK.

HabGnronenue u rcciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeul, npaKmuKym.

HccnegoBanne mnporecca yCTAHOBJIEHUsS TEIUIOBOTO PABHOBECHS MPU
TEMII000MEHE MEXKTY TOPSYEH U XOJIOAHOU BOJIOM.

N3yuenne wuzorepMuyueckoro mpouecca (PEeKOMEHIO0BAHO HCIIOJIb30BAHUE
urdpoBoii 1abopatopun).

N3yuyenne n30XopHOTO Mporuecca.

N3ydenune nzobapHOTO MpoIiecca.

[IpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUMIHUX YCIOBUN JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpsl. [lapamerpel
TEPMOJIMHAMHUYECKOW CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIMYMUH, OINUCBIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHaMuku. (CaMONpOM3BOJIbHAS — PEAKCALIMS
TEPMOANHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wuaeampHOro ra3a B TEPMOJWHAMUKE — CHCTEMa YpPaBHEHMI:
ypaBHeHHe MenaeneeBa—KiianeipoHa M BbIpaXEHUE UIsI BHYTPEHHEH JHEPTHH.
VYcIil0BUSL TPUMEHUMOCTH 3TOW MOJICJIM: HU3Kasi KOHUEHTPALMs YACTHIL], BBICOKHE
TEeMIIEpaTypbl. BeipaxkeHue 1uisi BHYTPEHHEW dHEPTrUU OJHOATOMHOTO MIEAIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKe. Beranciaenue padoThl o rpaduky
npouecca Ha pV-auarpaMmme.

Ternonepenaua  kak  cnoco0 — WM3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KonBekuws,
TEIIONPOBOHOCTD, U3IyUYCHHE.

KomnuectBo Ttemmorel. TemnoéMkocTs Tena. YAenpHas © MOJSpPHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruiuBa. Pacu€r konmMuecTBa TEIUIOTHI Mpu Temionepenade. Illonarue 06
aauabaTHOM IpoIiecce.

IlepBblii 3aKOH TEpMOAMHAMMKH. BHyTpeHHsAs odHeprus. KommdecTtso
TEIJIOTBI W paboTra Kak Mepbl HW3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

Bropoli 3akOH TEpMOJMHAMUKH JUISI PABHOBECHBIX IIPOLIECCOB: Yepe3
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
eIMHCTBEHHAas anuadara. AOCOIIOTHAs TeMIleparTypa.

Bropoil 3akOH TEpMOAMHAMHMKM JUIsI HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYHO TIEpe/IaTh TEIIOTY OT 00Jiee XOJIO0JHOTO Teja K O6ojee HarpeTomy 6e3
komneHcanuu (Knaysuyc). HeobpatumocTs IpUpOHBIX MPOIIECCOB.

[Tpunnune! neictus TertoBbix MamuH. KII/I.

Maxkcumansnoe 3Hauenue KII. [uxn Kapno.

DKOJIOTUYECKHUE ACTIEKThl UCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneid. TermnoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHu4yeckre yCTpOWCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJOAUIbHUK,
KOHJIUIIMOHEP, AW3CIbHBIA W KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuWHA,
MOJIYYEHUE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHUYECKOTO TOTIMBA JIJIst
BBIPAOOTKHU «TETUIOBOM» U 3JIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenune Temneparypsl pu aanadbaTtudecKoM pacIlIupeHUN.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl U3BMEHEHHS] BHYTPEHHEH SHEPTHH.

HccnenoBanue annadbaTHOTO IIpolLiecca.

KomrnbrotepHbie MOAEIN TEIUIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmuKym.

N3mepenue yaenpHOM TENI0EMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue annabaTHOTO IpoLiecca.

N3yuyeHne B3aMMOCBSI3M SHEPTUHM MEXKMOJIEKYJSIPHOTO B3aUMOJCHUCTBUS U
TEMIIEPATYPhI KUTICHUS KUJKOCTEH.

Tema 3. Acpecammniie cocmoanus eéeuyecmea. Pazosvie nepexoowvl.

[TapooGpa3oBanue u KoHAeHcalus. Vcnapenne u KumneHue. Y enbHas
TeIJI0Ta mapooOpa3oBaHUsI.

Hacpimiennsle u  HeHachllieHHble mnapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATyphl, NX HE3aBUCUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JaBJICHUS
B KUJKOCTH.

Brnaxnocth Bo3yxa. AOGCOMIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOINUS CBOWCTB
KpuctayioB. [lnaBiieHWe M KpuUcTaM3alus. YJeldbHas TEIUIOTa IUIABJICHUS.
CyOGaumarus.

Hedopmanuu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nehopmanuii.

TennoBoe paclIUpeHUE KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEITHOE
pacmpenre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paCUIUPEeHHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue s3HEprun B (pa30BbIX NMEPEX0OAX.

YpaBHeHuUE TEMI0BOro OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KOd(p(GUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanmuiapasie sBnenus. J[aBieHue noa UCKPUBIEHHONW MMOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamaca.

TexHuueckne yCTpOWCTBA UM TEXHOJOTUYECKHE TMPOUECCHL:  KUAKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TemnnoBoe pacunpeHue.

CBOJiCTBa HACBIIICHHBIX TTAPOB.

Kunenue. Kurnienue npu noHMk KE€HHOM JaBJICHUU.

N3mepenune criibl MOBEPXHOCTHOTO HATSXKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.



KanunnspHsie siBaeHus.

Mopnenu HEHbPFOTOHOBCKOM JKHUIKOCTH.

CnocoObl U3MEpEeHUSs BIaKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAUINYECKOTO BEILIECTBA.

Bunsr nedopmariuii.

Habmronenue mansix nedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeul, npaKmuKym.

N3ydenune 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepenne yaenpHON TENIOTHI IIJIABJICHHUS JIbAA.

N3yyeHne CBOKCTB HACBILIEHHBIX IAPOB.

N3mepenne aOCOMOTHOM BIAXKHOCTH BO3AyXa M OIICHKAa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue ko3¢ duiimeHTa moBepXHOCTHOTO HATSHKEHUSI.

Nsmepenue monyns FOnra.

UccnenoBanue 3aBUCMMOCTH  Jepopmaniuu  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOM K HEMY CHUJIBI.

Pa3znen 4. JaekTpoguHaMuKa.

Tema 1. Inekmpuueckoe noJe.

DneKkTpu3anus Ten U €€ MPOsIBICHMs. JJEKTpuueckui 3apsa. JIBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHUKHM, MAMAJIEKTPUKH U MHOJYINPOBOIHUKH.
DJIEeMEHTapHBIM JJIEKTPUYECKUNA 3apsifl. 3aKOH COXPAHEHHUs DIJIEKTPUYECKOIO
3apsaa.

B3aumopaeiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KyoHa.

Onextpuyeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsokéanocts  anmekTpudeckoro  mons.  [IpoGubiit  3apsa. JIunuwm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. OJHOPOIHOE IIEKTPUYECKOE MOJIE.

[ToTeHIMaNBHOCTh BJIEKTPOCTATUYECKOIO MOJA. Pa3sHOCT NMOTEHIMATIOB M
HanpspkeHue. lloTeHnmanpHas sHeprust 3apsiaa B DIEKTPOCTATHYECKOM  IIOJIE.
[Torenuman snexkrpocraruyeckoro noiist. CBsi3b HANPSHKEHHOCTH MOJIA U PA3HOCTH
NOTEHIIMAJIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMI Cynepno3uLnN dIEKTPUIECKUX TOJIEH.

[Tone toueunoro 3apsiga. [lome paBHOMepHO 3apspkeHHON cdepol. Tlome
PaBHOMEPHO 3apsyKeHHOro 1mo 00béMy miapa. Ilome paBHOMEpPHO 3apsiKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTH HSTHX TOJEeH U
SKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEN.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPSIOB.

JnamexTpuku B AIEKTPOCTATUUECKOM IoJIE. Jwusnexrpuueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konpencarop. DIeKTpOEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenrHEHNE KOHIEHCATOPOB. [locmenoBaTenbHOE COEMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHIEHCATopa.

JIBM>KEHME 3apSyKEHHOM YaCTULIBI B OJJTHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOIMYECKHE MPOLIECCHI: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3alllMTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJIeHCaTOpHkI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUUECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogaenb anekTpoctatudeckoro reaeparopa (Baun ge I'paada).

IIpOBOJHUKH B JIIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

Y CTpONCTBO U AEUCTBUE KOHJAEHCATOPA TOCTOSIHHOM ¥ IEPEMEHHOU EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSTHUSA MEXAY HUMH U IUDJIEKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3JIEeKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiaKa U pa3psKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeul, npaKkmuKym.

OueHka ci1 B3aUMOJIEUCTBUS 3apSKEHHBIX TEN.

Habnoienue npeBpaliieHust SHepruu 3apsKeHHOI0 KOHAEHCATOpa B SHEPT U0
U3JIyYEHUSI CBETOAMO/IA.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEN KOHIEHCATOP.

Pacnipenenenue pa3HoOCTH MTOTEHIMAJIOB (HampsKEHUs ) npu
IIOCJIEIOBATENIBHOM COEAMHEHNH KOHIEHCATOPOB.

Hccnenosanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmMpuyecKuil mox.

Cuna Toxka. [TocTosSIHHBIN TOK.

VYcnoBus CynieCTBOBAHUS NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. MCcTOYHMKHM
toka. Hanpsixenue U u DJIC €.

3akon OMa 14 y4acTKa LEeTu.

DNeKTpUYeCcKoe CONIPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOAHOrO MPOBOJHMKA OT €r0 JUIMHBI M IUIOLIAAU IIONEPEYHOIO CEYECHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenpHOE, MapajlieIbHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBi€HHbIX 3nekTpudeckux 1enei. [Ipasmia Kupxroda.



PaGota snexrpuyeckoro Toka. 3akon [xoyns—JIenna.

MOIIHOCTh 3JEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIIENseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBJICHHWE HUCTOYHMKA TOKa. 3akoH Oma mid
MOJTHON (3aMKHYTOM) 92JICKTPUYECKOM I1enud. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3aMbikanue.

Konnencarop B 1ienu mocTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: aMIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTHUU.

Hemoncmpayuu.

N3MepeHune cuiibl TOKa U HAPSHKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HAMNpsDKEHUS IS PE3UCTOPa,
JIaMITbl HAaKaJIMBAHUS U CBETOAUO/IA.

3aBUCHUMOCTh COINPOTHUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONPOTHUBIIEHUS MPU NOCTOSTHHOM
HaIPSHKEHUH.

[Tpsamoe uzmepenue IJIC. KopoTkoe 3aMbIKaHHE TalbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0bI coenMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

UccnenoBanne pa3HOCTU MOTEHIIMATIOB MEXKY IMOJIOCAMH MCTOYHMKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKyM.

Uccnenoanne cMEMaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHne yaenpHOro COnpoTUBIIEHUS IPOBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsDKEHHUS JUIS  JIaMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMTPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctu D/]C rampBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHUH.

Uccnenoanne pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIOCAMH MCTOYHMKA TOKa
OT CWJIbI TOKA B LIEH.

Hccnenoanne 3aBUCUMOCTHY MOJIE3HOM MOIIIHOCTH MCTOYHHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 paziuuHbix cpeoax.

DNeKTpUYecKass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
IPOBOJAMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTH COINPOTUBIICHUS METAJUIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUYECKUM TOK B BakyyMme. CBOWMCTBA ANEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKH. CobcTBeHHas " IpUMeCHast IIPOBOAUMOCTh
noJrynpoBoAHUKOB. CBoMCTBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DJEKTPUYECKUM TOK B AJIEKTPOIUTAX. DJIEKTPOJIUTHUECKAS JTUCCOLMALIMS.
DnekTponus. 3akonsl Dapajes s AIEKTPOIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIH M HECAMOCTOATEIIbHBIN
paspsia. Paznuunbie TUIIBI caMOCTOSTEILHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30paspsaHbIe
JaMIIbI, DJIEKTPOHHO-TTydeBas TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: THO,
TpaH3ucTOp, (OTOAUOM, CBETONMOM, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA JTIOMUHUS, SJIEKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCThH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsblI asekTposin3a Papajes.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

CpaBHeHHE POBOJUMOCTH METAIIJIOB U MOJTYTIPOBOIHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

HabGnronenue snekrponusa.

N3mepenue 3apsga 0JHOBAJICHTHOTO MOHA.

UccnenoBanne  3aBUCMMOCTU  CONPOTHUBJIEHUS ~ TEPMOPE3UCTOpAa  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEePUCTUKU TUOJA.

DU3NYeCKU NPAKTUKYM.

CnocoObl u3MepeHus: GU3NUeCKuX BEJIUYUH C HCIOJIB30BAaHUEM AHAJIOTOBBIX
U IIUPPOBBIX UZMEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPECHUNM (DU3NYECKUX BEITHUMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHHUM, MCCIEAOBAHUM  3aBUCUMOCTEUN
(¢u3MUecKMX BEIMYMH, NPOBEpPKA MPEAJIOKEHHBIX TMIoTe3 (BBIOOp U3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasieiax «YUYEHUYECKUM  SKCIEPUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM).

MexnpeaMeTHble CBS3H.

N3yuenne kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCSA C YYETOM COJCPKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTE€MaTHUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Mescnpeomemmuvie noHaAmMuUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4YHBIA (akT, rumoresa, pusmyeckas BEIUYMHA, 3aKOH,



Teopusi, HaOIIOJCHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHUH, U3MEpHUTEIbHBIE IPHOOPHL, IU(poBast 1abopaTopHsl.

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUM. JIuHelHas QyHKIMS,
napabona, runepOosna, ux rpaQuKu U cBoCTBA. TpUroHOMeTpuyecKkne QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKECTBO.
BekTophl ¥ MX IPOEKIMH HA OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB.

Buonozusa: mexaHndeckoe NBIKEHUE B KHUBOW Mpupoae, Auddy3us, ocMoc,
TETUIOOOMEH JKMBBIX OPraHM3MOB, TEIIOBOE 3arpsS3HEHHE OKPYXKAIOMIeH CpPEeIbl,
yTUIu3alus OMOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBON» U
3JIEKTPOIHEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumun: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE AaTOMOB U MOJIEKYIL,
MOJb BEIECTBAa, MOJISIpHAs Macca, IOJIydeHHE HaHOMAaTepUasoB, TEIIOBbIE
CBOMCTBa TBEPABIX TEJ, KUIAKOCTEH U T'a30B, KUAKUE KPUCTAJIIbI, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTUYECKAs TUCCOLIMALNS, FAJIbBAHUKA, SJIEKTPOHHAs
MHUKPOCKOTIHSL.

TI'eozpaghusa: BnaxxHOCTh BO3AyXa, BETPhI, 6apOMETp, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUXEHUH C HUCIOJIb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHUE KOHCTPYKLUU
(KpOHIITEHH, pemeéTyaTble KOHCTPYKIIMK), MCIIONb30BaHUE 3aKOHOB COXpaHEHHUs
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET W JAPYTHE), ABUTATENTh BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOU XOJOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
NOJyYeHUs COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsaHbIe JIaMIIbl, TOJIyPOBOAHUKOBBIE TPUOOPHI, TaTbBaHUKA.

11 KJIACC

Pa3nen 4. diaexkTpoauHaMuKA.

Tema 4. Maznummnoe none.

B3auMozeiicTBuE ITOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnosne. Bexkrop MarHuTHOM HHAYKUMM. [IpuHmMn cyneprnosuuuu
MAarHUWTHBIX NOJIEW. JINHMY MarHUTHON MHIYKIIHH.

MarsnuTHoe 1oJie TPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHMKA, KaTYLIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amriiepa, €€ HarpaBJIEeHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBICHUE U MOYJIb. J[BUKEHHUE 3apsAKECHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenia.

MaruuTtHOe nosne B BemecTse. PeppoOMarHeTUKH, Mapa- U JUaMarHETHKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCCHI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AIEKTpOABUTATENb SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna nuHMA  WMHOYKOWMM  MArHUTHOTO  MOJS  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTtuna nuHuit MarHuTHOM MHAYKITUH TIOJIS JUTMHHOTO TIPSIMOTO MPOBOTHUKA
Y 3aMKHYTOT'O KOJbLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUyKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHuMn NEUCTBUS BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOIEKTPUUIECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanne MarHuTHOTO MOJISL TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue nercTBYSI HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl AMmnepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenne MarHuTHOM MHAYKIIMK Ha OCHOBE MU3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBiieHMEe 2NEKTPOMArHUTHOW WHAYKUOWMH. [lOTOK BEKTOpa MAarHUTHOM
uaaykiuu. OJIC uHAyKIMU. 3aKOoH 3JEKTPOMArHUTHOM HHAyKuuu Dapajes.
Buxpeoe anexrpuueckoe nolie. Toku Oyko.

OJIC uHAYKUMM B NPOBOJHUKE, NBUKYLIEMCS B OJHOPOAHOM MAarHUTHOM
noJie.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika HWHAYKTUBHOCTH B IIENM IOCTOSHHOTO TOKA.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIHUU.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
N€Yb, COJICHOU], 3alIUTa OT 3JEKTPU3ALNH TEJ MPU ABUKEHUH B MATHUTHOM I10JIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBieHMs 3JIEKTPOMAarHUTHON UHYKIIUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOT'O MOTOKA.



[Ipasuno Jlenua.

[Tanennre MmarauTa B aJllOMUHHUEBOM (MEIHOMN) TpyOe.

SBneHue caMOMHAYKITUH.

Hccnenosanue 3aBucumocty J/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHHMS
CUJIBI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

UccnenoBanue sSBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Onpenenenre UHIYKIIMU BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIEHUS] CAMOUHTYKIIHH.

COopka Moienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gea 5. Kosed0anus v BOJIHEI.

Tema 1. Mexanuueckue xonebdanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJIEOAHUS.

IMapmonnyeckue konebanus. KnHemaTndeckoe ¥ JUHAMHYECKOE OIMCaHUE.
DHEpPreTUUecKoe OMHUCAHUE (3aKOH COXPAHEHHUS MEXaHWYEeCKOW sHepruu). BriBon
JUHAMUYECKOTO ONMUCAHUsI TAPMOHUYECKUX KOJeOaHU U3 UX DHEPreTUYECKOro U
KMHEMATUYECKOTO OMTUCAHUS.

Ammnryaa u ¢aza xonebanuil. CBsI3p aMIUTUTYbI KOJI€OAHUN HMCXOIHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u uvactora kojebanuid. Ilepmom ManbIX CBOOOJHBIX KoJI€OAaHHI
MaTeMaTU4eCKoro wasiTHUKa. I[lepuos CBOOOMHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux KojeOaHusx. BeiHykneHHbIe Konebanus. Pe3oHaHc.
Pe3onancHas kpuBasd. BriusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMS.

TexHu4yeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3blKalbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0y1e0aTeIHbHOTO IBHKCHHUSL.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MabIX KOJIEOAaHUN Tpy3a HA HUTH OT
AMILTATYIBI.

WccnenoBanue 3aTyXammuX KOJICOAHUN 1 3aBUCUMOCTH TIEPHO]Ia CBOOOTHBIX
KOJI€OaHMI OT COMPOTUBIICHUSI.

UccnenoBanue kosneOaHui TIpy3a HAa MAacCUBHOM TPYXHUHE C IEJbIO
dbopMupoBaHUs MPEICTaBICHUN 00 UICATbHOM MOJIENH TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU P KOJIeOaHUAX Ipy3a Ha IPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3mepenue mneprona CBOOOJHBIX KOJIE€OAHUI HUTSHOTO W IPYXUHHOTO
MasTHUKOB.

N3yueHune 3aKk0HOB IBUJKEHHUS TeJla B X0JI€ KOJeOaHWi Ha yIpyroM MmojBece.

N3ydenune ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue 3HEPTUM B IPYKUHHOM MasiTHHUKE.

UccnenoBanue yObIBaHUSI aMILTUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKIECHHBIX KOJIEOAHUM.

Tema 2. dnekmpomacnumnuple KoneOAHUA.

Konebarenbublii koHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJEOaHUS B
uaeasbHOM KosiebarenbHOM KoHType. ®Popmyna Tomcona. CBsi3b aMIUIUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHUs SPHEPTUU B UACATBHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaroume AIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJICOaHUSI.

IlepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JNEUCTBYIOEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHS TMpU PA3IUYHOM (dopme
3aBUCUMOCTH MEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHycouaaJIbHBI MEpPEMEHHbIA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa
MHAYKTUBHOCTH B LI€NM CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. Pe30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WneansHbiii  Tpancpopmarop. IlpomsBoactBo, mepenaya u  moTpediieHue
AIEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKHE PHUCKM TMpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VCII0JIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMYECKHUE MPOLECCHI: JIIEKTPUUYECKHI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpONepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTH 4aCTOThI CBOOOHBIX KOJICOAHUI OT HHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop HE3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHU.

Mopeinp 31eKTpPOMarHuTHOTO TeHEPaTopa.

BriHyX/1I€HHBIE CHHYCOUIATbHBIE KOJIEOaHUsI.

Pe3uctop, kaTymika MHAYKTUBHOCTH W KOHJAEHCATOP B IIENU IMEPEMEHHOTO
TOKa.

Pe3onanc mnpu MOCHENOBATENBHOM COEIMHEHHHM PE3UCTOpa, KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpoicTBO 1 MIPUHIIKMN ASUCTBUS TpaHcpopmaTopa.



Mogenb TMHUY EKTPONEPEAAUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3ydenue tpanchopmaropa.

Uccnenoanne nepeMeHHOTO TOKa 4epe3 IMOCIEAO0BATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HaGnronenue 35eKTpoMarHuTHOTO pe30HaHca.

Uccnenosanue paboThl HICTOYHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHDbL.

MexaHnueckue BOJIHBI, YCIOBUS WX pacrpocTpaHeHus. llomepeunsie u
IpOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpa)X€HUE, MperoMiieHue, HUHTepdepeHuus u
nupakius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTannsi BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaX€HHWE,  IPEJIOMIICHHE,
noJisspu3anys, nHTepdepeHns u qudpaKiims.

[IIxkana 3M€KTPOMArHUTHBIX BOJIH. [I[puMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyuHLMIIBI paIMOCBA3H U TENEBUACHUA. Pamnookarus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKalIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl TMarHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpOCTPaHEHUE MOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

3aBUCUMOCTH JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUM.

HaGnronenue orpakeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 Audpakiiniu MEXaHUYeCKUX BOJIH.

AKYCTUYECKHM PE30OHAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KoJeOaHuM.

UccnenoBanue CBOWCTB  DJJICKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
IpeIOMJICHHE, TTOIpHU3aIys, U paKius, THTephepeHITHSI.

Oo6nHapyxeHue nHHPaAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITyYCHHM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonHEiHOE pacIpOCTpPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4YeYHbIN UCTOYHHK CBETA.

OTtpakenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3zobpaxkeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTeb npesoMieHus. [1ocToOSHCTBO 4acTOThI
CBETAa U COOTHOIIEHWE JUIMH BOJIH MPHU IEPEX0Je MOHOXPOMATHYECKOTO CBETA
4yepe3 IpaHully pas3zena IByX ONTUYECKUX CPEl.

Xox nydeit B mpusme. [ucnepcusi cBera. CiloxHBIM cocTaB 0enoro cBera.
[Ber.

[TomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO0 BHYTPEHHETO
OTpaXCHUSI.

CobOuparoniie W pacceuBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiTHUE MW ONTHYECKas Ccujaa TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosHUSI TOHKON c(epudeckoil JTUH3BI OT €€ TeOMETPHH M OTHOCHUTEIHHOTO
IIOKa3aTes MPeIOMIICHUS.

dopMysa TOHKOM JIMH3BL. Y BEIIMUYCHUE, JaBAEMOE JINH30M.

Xon Jyya, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOMN
ontuueckoil ocu. IloctpoeHne wu300pakeHUH TOUKM M OTpe3Ka MPsSMOM B
coOMparoIMX U PACCENBAOIINX JUH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspematomas crnocoOHOCTh. ['1a3 kak omTuueckas
cucTeMa.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTUKHU.

BonnoBas ontuka. Wurtepdepenuuss cera. KorepeHTHblE HCTOYHUKH.
VYcaoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccuueckux
UHTEPPEPEHIITMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB TIpH NAJCHHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHnueckrue YCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIIa,
nepuckomn, (oroannapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, MpOCBETIECHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMieHUs CBETA.

Ha6nronenue noiHOro BHyTPEHHET0 OTpakeHusi. Mojienb CBETOBOIA.

UccnenoBanne xoda CBETOBBIX IIYYKOB dYepe3 IUIOCKOMApaUIeNbHYIO
IJIACTUHY U IPU3MY.

WccnenoBanune cBOMCTB N300payKeHU B TUH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

Habmronenune nuntepdepeHiyu crera.

HaOntonenue 11BeTOB TOHKUX TUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenune nudpakiinoHHON pEmETKH.

HaGnronenue audpakiimoHHOTo CeKTpa.

Habnronenue aucnepcuu cBera.

Habnronenue nonsipuzanuu cBeTa.

[TpumeneHre MONSIPOUAOB VIS N3YUCHHS MEXAaHHUECKUX HAIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmokazatens NpeToOMICHHS CTEKIIA.

Uccnenoanne 3aBUCUMOCTH (POKYCHOT'O pPAacCTOSIHUSI OT BemlecTBa (Ha
OpPUMEPE KUIKUX JIUH3).

N3mepenne PoKyCHOTO pacCCTOSIHUS paCcCEUBAIONTUX JIMH3.

[Tonyyenue n300pa’keHus B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3bI.

[Tonydenue nzo0paxeHus B CUCTEME U3 ABYX JIMH3.

KoncTpyupoBaHue TeJI€CKOMUYECKUX CUCTEM.

HaGnronenue nudpaximm, HTEPPEPEHINN U TTOISPU3AIIN CBETA.

N3ydenue nossipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune nunTepdepeHInm JIa3epHOro N3JIyYeHHs Ha IBYX IIEJsX.

Habnronenue aucnepcum.

Habnronenue u uccnegoBanue TuPpakiiMOHHOTO CIEKTPA.

H3mepenune IIMHBI CBETOBOM BOJIHBI.

[Tomyyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU TU(PPaKIIMOHHON

PELIETKHU.
Pa3znes 6. OcHOBBI cIeAJIBLHON TEOPUU OTHOCUTEJIbHOCTH.
['paHnnbl  NPUMEHHMMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynarel

CIIEIMaJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpaszoBanusi  JlopeHma.
YcinoBue npudrMHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJJICHUE
BPEMEHU U COKPAILICHUE JJTUHBI.

DHeprus U UMINYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MIOKOSI.



TexHuyeckre yCTpOHCTBA M TEXHOJOTHYECKHE MPOUECCHI: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTETH 3aPSKEHHBIX YACTHLL.

YueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHve UMIYJbca U DHEPrUU  PEJSITUBUCTCKUX  YacTull (1o
dboTorpadgusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaaphno-601n060ii Oyaausm.

PaBHOBecHOE TemIOBOE M3IyueHUE (U3TyuyeHHE aOCOMIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. 'unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotoaddext. OnbiThl A. I'. CrosneroBa. 3akonbl pororddekra. YpaBHEHHE
OiHmreitHa s potodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenne cBera (B YAaCTHOCTH, [IaBJICHHME CBEeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBeie cBoiicTBa yactull. Bosiasl e bpound. [InvnHa BomHbI ae bpoins u
pasmepsl o0JacTU JIOKaJIM3allMM JBWXKylIeHcs dacTuiel. KopryckymspHo-
BOJIHOBOM qyanu3M. J(udpakuus 31eKTpOHOB Ha KpUCTAJLIaX.

Crnemnduka namepeHuit B Mukpomupe. COOTHOIIEHUS HEOMpeaeTIEHHOCTEN
I'eiizenbepra.

TexHUuecKkrue YCTPOMCTBA U TEXHOJIOTUYECKHUE IIPOLIECCHI: CIIEKTPOMETD,
(doTosnemMeHT, (OTONATUMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oT03(]deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHEIIHETo (poToaddekra.

Uccnenoanne 3aBUCUMOCTH  CONPOTUBIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

Cseronuon.

Conneunas Oarapesi.

Yuenuueckuit skcnepumenm, nabopamopnuie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe nccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbIThl MO HCCIENOBAHUIO CTpoeHus aroMa. [lmanerapHas mojenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHrue GOTOHOB MpU MEPEXOe aToma
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMa BOJAOPO/A.

CHoHTaHHOE M BBIHYKJICHHOE U3Ty4YeHHUe cBeTa. Jlasep.

TexHUuecKkre yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBINA KOMIIBIOTED.

Hemoncmpayuu.

Mogens onbita Pezepdopna.

Habmronenue nuHeHYaThIX CIIEKTPOB.

Y CTpONCTBO 1 AEUCTBUE CUETUMKA HOHU3UPYIOIIMX YACTULL.

Onpenenenue JIMHBI BOJHbBI JA3€PHOTO U3TyUYECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuot, nPaKmMuKym.

Habmnronenue nuHeyaToro crekTpa.

HccnenoBanne crekTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
noctosiHHoM Pundepra.

Tema 3. Qu3uka amomHo20 A0Pa u IN1EMEHMAPHBIX UACHUY,

Hyxnonnas mozgens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tomnsl.

PanuoaktuBHOCTh. Anbda-pacnan. ONEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnaj. ['amma-nu3nydeHue.

3aKOH pPaJMOAKTUBHOTO pacmaja. PagmoakTHBHBIE HW30TONBI B MPHUPOJE.
CBoiiCTBAa MOHM3UPYIOLIETO0 U3Ty4YeHUs. BiMsHuE paguoakTUBHOCTU HaA YKUBbBIC
opranusmbl. EcrecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepubie cuibl. JledexT macchl sapa.

Anepusie peakuuu. Jlenenue u cuHTes saep. Aaepueie peaktopsl. [Ipobiembl
yOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKUE AaCHEKThl Pa3BUTHUSA
AJIEPHON SHEPIETUKH.

MeToapbl perucTpay U UCCIAEAOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE B3aUMOJCHCTBUA. bapuoOHBI, ME30HBI W JIENTOHBI.
[Ipencrasnenune o CtangaptHoi Moaenu. KBapk-TitooHHas MOJENb apPOHOB.

®uzuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas matepusi U TEMHaA
SHEPIusl.

EnvHCcTBO U3nyeckoi KapTUHBI MUPA.

TexHu4yeckue yCTpoMCTBAa U TEXHOJOTHYECKUE IIPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, siaepHBI  peakTop, TEPMOSACPHBIM peakTop, aromMHas Oomba,
MarHUTHO-pE30HAHCHAsl TOMOTrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yuenune normomieHus 0eTa-4acTull aTlOMUHHEM.

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PUIUKH.



Otanbl pa3BUTHS acTpoHoMuUU. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UMKH [JIsi OOBSICHEHUS MTPUPOABI
KOCMHYECKUX OOBEKTOB.

Metonbl aCTpOHOMHYECKHX HCchaeoBaHUNA. (COBpPEMEHHBIE ONTHUYECKHE
TEJIECKOTIBI, PAJMOTEIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3IbI, IUIAHETHI, UX BHJIUMOE
JBIDKCHHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk sHepruu CoJiHIla U 3BE3 .

3BE3/1bl, X OCHOBHbBIEC XapaKTEPUCTUKH. J(MarpaMma «CEKTpalbHbINA KIacc —
CBETHUMOCTb». 3BE3/bl TJIaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3] TJIABHOM IOCIIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3BE31. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXO0XKACHUU U 3Bodtonuu ColHIa u
3BE3/1. DTaIbl )KU3HU 3BE3].

Muieunsiii I[Tyte — Hama T'amaktuka. Ilonmoxkenue u aBwxkeHue CoyHIA B
lNamaktuke. Tunsl ramakTuk. PagunoranakTuku v KBa3apbl. YEpHBIE OBIPHI B AIpaAX
raJaKkTHK.

Bcenennas. Pacmpennie Beenennoit. 3akon Xa06sa. Paz0eranue rajiakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyUYEHHE.

Macmrabnas ctpykTypa Beenennoit. MerarainakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HaGnronenus 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN I ONPeNeNICHUs MOJI0KEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aMsi (CEeBEpPHOro MoJiymiapusi U spKue
3BE3/IBL.

HaGmtonenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEHM M 3BE3IHBIX
CKOIUIEHUH.

Du3HYecKUuil NPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BETMYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U UGPPOBBIX U3MEPUTENIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE NOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIIMYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUH, HCCICIOBAaHUN  3aBUCHUMOCTEH
(¢u3MUecKuX BEIMYMH, NPOBEpPKA MPEAJIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paszaenax «YUYECHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe padOTHI, MPAKTHKYM).

O06o0maroiiee NOBTOPEHNE.



O06001eHre U cucTeMaTu3alus CoAep aHus pa3fesioB Kypca «MexaHuKay,
«MonekynspHas ¢pu3MKa U TEPMOJMHAMUKAY, «DNEKTpoauHamMuKay, «Konebanus
U BOJHBD», «OCHOBBI CHEUHUATBHON TEOpUU OTHOCHUTENIbHOCTHY, «KBaHTOBas
duznka», «IIEMEHTHI aCTPOHOMUHU U aCTPOPUIUKI.

Ponp Qusukn © acTpoHOMHM B OIKOHOMHYECKOM, TEXHOJOTHYECKOM,
COILIMAJIBHON M 3TUYECKOH cepax eaTebHOCTH YeJI0BEeKa, pOJib U MECTO (U3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYCHUE ONKCATEIIbHOM,
CUCTEMATU3HPYIOLIEH,  OOBSICHUTENbHOM W  MPOTHOCTUYECKOM  (PyHKUHMUI
duznyeckoit Teopuu, posib GU3NYECKON Teopuu B GOPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUeCKOl KapTHHE MUPA, MECTO (PU3NUYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJIE.

MexknpeaMeTHbIe CBA3H.

WN3yuenne kypca ¢usuku yrayoméHHoro ypoBHa B 11 kjacce
OCYLIECTBJISIETCS C YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Freorpapuu U TEXHOJIOTHH.

Mesxcnpeomemmnvie nonamus, céA3aHHvle C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4YHbIA (PaKT, rumoresa, (pusmyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOBast 1a00paTopusi.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUN. TpuUroHOMeTpuyecKue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpowsBoaHbIe 3yeMeHTApHBIX GyHKIMA. [Ipu3Haku MOAOOUS TPEYyTrOJIHLHUKOB,
ompe/ieieHre MIONIAIN IIIOCKUX PUTyp U 00bEMa Tell.

Buonozusa: »>nexkrpuyeckue SIBICHUS B JKMBOW MpuUpojne, KoyieOaTelabHbIC
JIBUKEHUS B OJKMBOM MPUPOJE, SKOJOTUYECKHE PHUCKU TpH MPOU3BOJICTBE
ANEKTPOSHEPTHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYy)KaroUlell  cpensl,
yJIBTPa3BYKOBasi JIMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKHE SBJIEHUS B JKHUBOU
IpUPOJE.

Xumusn: CTpoeHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaJIbHbIN
aHaJIN3.

I'eocpaghusa: wmarHuTHblE TMOJIOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX Py,
dboTochEMKa 3eMHOI OBEPXHOCTH, cericMorpad.

Texnonocusn: TnpUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUraTeNb SIKOOH, TeHepaTop MEPEMEHHOr0 TOKAa, WHIYKUHWOHHAs IMeyb,
JVMHUM 3JIEKTpONepeiay, 3IEKTPOIBUraTelb, pajap, paIuonpuEMHUK, TEIEBU30D,
aHTeHHa, tenepoH, CBYU-meub, ynpTpa3ByKkoBas JUMarHOCTHKa B TEXHUKE,



HpOGKHHOHHbIﬁ arIiapar, BOJIOKOHHAaA OIITUKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBEIC
HpI/IéMHI/IKI/I, AACPHAA S9HCPICTUKA U SKOJIOT'MYCCKHUEC aCIICKThBI eé Pa3BUTHA.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHDLIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS yueOHoro mnpeamera «Duznkan
JIOJIKHBI OTpaXaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTallUid, TMO3UTUBHBIX BHYTPEHHHX  YOE€XJECHHI, COOTBETCTBYIOIIMX
TPaJIUIUOHHBIM IEHHOCTSAM POCCHUHUCKOrO OOIIECTBAa, PAaCHIMPEHUE KUIHEHHOTO
ONBITA U ONBITA ACATEIBHOCTH B MPOLECCE pealu3alid OCHOBHBIX HAIPABICHUN
BOCIIUTATEJIBHOW JIESITENBHOCTH, B TOM YHCIIE B YACTH:

IPasKIAHCKOI0 BOCIIUTAHMSA:

e CQOPMHUPOBAHHOCTb TPAXKMAAHCKOW TO3UIMH  OOydYaromierocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUIICKOTO OOIECTBa;

e TPUHATHE TPAAUIHUOHHBIX OOIICUYETOBEYECKUX T'YMAHUCTHUUECKUX H
JEMOKPATHYECKUX LIEHHOCTEW;

* TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CaMOYMpaBICHHH B  00pa3oBaTeIbHOU
OpraHu3alNy;

e YMEHHE B3aUMOJECHCTBOBaTh C  COLUMAJbHBIMH  HWHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYEHUEM;

* TOTOBHOCTb K TyMAaHUTAapHOMN U BOJOHTEPCKOM JAEATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMSA:

e c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WUJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOLICHHE K TOCYJApPCTBEHHBIM CHUMBOJIAM, AOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e chOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

* CHOCOOHOCTH OLICHMBATh CUTYAIUIO0 U MPUHHUMATh OCO3HAHHbBIE PEIICHMS,
OPHUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO Oy AyIIETO.

ICTETHYECKOr0 BOCIIMTAHUA:

e DOCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOI'O

TBOPYECTBA, IPUCYIIETO (PU3NYECKON HAYKE.
TPYAOBOI'O BOCIIUTAHMSA:



WHTEpeC K pa3aIndHbIM chepaM MpodhecCHOHAIBHON JESTEILHOCTH, B TOM
YyuCcj€ CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBepIIaTh
OCO3HaHHBIN BBIOOp Oyayiiei nmpodeccuu U pean30BbIBATH COOCTBEHHBIC
’KH3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO B
ob6sacTi GU3MKU HA MPOTSHKEHUH BCEH KU3HHU.

IKOJIOI'H4Y€CKOI0o BOCIIMTAHUA

c(hOPMUPOBAHHOCTh AKOJOTHUECKON KYJIBTYPbI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa 3KOJIOTMYEeCKUX MpooiieM;

IUIAHUPOBAHUE M OCYILIECTBJIICHHUE JICMCTBUI B OKPYXXAaKIIECH cpele Ha
OCHOBE 3HAHUA 1I€JIEH YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpEeHUEe ONbITA AEATEIbHOCTH HKOJOTMYECKON HAMpaBJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUHM N0 (PU3HKKE.

HECHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HaHUE ILEHHOCTHM HAyYHOM JeATEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4eHUS (PU3UKH OCYIIECTBIATh MPOEKTHYI0 U HCCIIEI0BATEIbCKYIO
NEATEIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:

CaMOCTOATENIbHO  (pOopMyIHMpOBaTE ©  aKTyaJIU3UpOBaTh Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENN ACSATEIbHOCTH, 33/1aBaTh IAapaMETpbl U KPUTEPUU HX
JOCTHXKECHUS,

BBISBISAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMUS B PaACCMATPUBAEMBIX
bU3HYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESTEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pEe3yJbTATOB LENSIM, OLICHUBATh PUCKU MOCIECICTBUN AEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATHE PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUSA:

BJIaJICTh HAyYHOH TCPMUHOJIOTHEH, KITFOUYCBBIMH TIOHSATHSAMU U METOJIaMHU
bu3nUecKoil HayKu;



BJIAJCTh HaBBIKAMU  y4eOHO-HCCIIeIOBATEIIbCKOM u MPOCKTHOM
NEeSATEeNbHOCTH B OOJAcTH (PU3UKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHUs 3adad  (PU3HYECKOro
COJIEpKaHUs, TPUMEHEHUIO PA3JIMYHBIX METO/I0B MO3HAHMUS;

BIIQJICTh BHUJAMHU JAESTEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETalUU, MPEeoOPa30BAHUIO U PUMEHEHHIO B PA3IMYHBIX YUECOHBIX
CUTyallUsX, B TOM YHCJIEe MPU CO3JaHUM YUEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ pelIeHUs, HaXOIWTh apryMEHThl s
JI0KA3aTeNbCTBA CBOMX YTBEP)KJICHMM, 3a7aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAJU3UPOBATH TOJYYECHHbICE B XOJI€ pEIICHUS 3a/aud pe3yJibTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOMN
JESATeIbHOCTH, B TOM YHUCIIE MIPU U3YUYCHUH (PU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;
yMETh TIEPEHOCUTh 3HAaHWS 1O QU3NKE B TPAKTUYECKYIO 00JIaCTh
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTAaTh HOBBIC UJICH, MIPE/JIaraTh OPUTMHAIIbHBIC MOJX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4, JOMYCKAOIIUE aTbTEPHATUBHBIEC PEILICHHUS.

Pabora c nundopmanueii:

BJa/IE€Th HAaBbIKAMHU MOJyuyeHUs MH(poOpManuu (pU3NUECKOrO COAEpIKAHUA
U3 HUCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISITH MOUCK,
aHaJIM3, CHUCTEMATHU3alMI0 M WHTEPHPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHHUS;

OLIEHMBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJb30BaTh CPEACTBa HH(OPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTUA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 33Ja4 € COOJI0JeHUEM TpeOOBAaHUN 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MPaBOBBIX H
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MaCHOCTH;

co371aBaTh TEKCThl (PU3MUYECKOTO COJIEPKaHUS B PA3IMYHBIX (opMarax C
y4€TOM Ha3zHayeHuss HMHGOpMalMM M UENEBOM ayAUTOpPUH, BBIOMpas
ONTUMAJIBHYIO (POPMY IIPECTABICHUS U BU3YyaTH3AIIH.

KoMMyHMKATHBHbIE YHMBeEpPCAJIbHbIE YUeOHbIe TeiCTBUA:



OCYIIECTBISATH OOIIEHHE Ha Yypokax (U3MKKM W BO BHEYPOUHOU
NESATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMST4aTh
KOH(JIHKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOUYKY 3PEHMS C UCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCHOJb30BaTh  MpEUMyIIecTBA  KOMaHIHOM U
WUHAMBUIYAJILHON paOOThI;

BbIOHMpaTh TEMATHKy U METOJbl COBMECTHBIX ACHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KaKJIOT0 YJIEHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTaBIATh ILJIaH
NEUCTBUM, pacIIpeessATh POJIM C YYETOM MHEHUN YYAaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa M KAXKJIOIO y4aCTHUKAa KOMaH/bI B
oO1IMii pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OIEHUBATh HUAEH C MO3ULIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3IUYHBIX
CUTyalusiX, MpOSABIATH  TBOPYECTBO U  BOOOpakeHUEe,  OBITH
MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBJISITh  ITO3HABATENBHYIO  JI€ATEIBHOCTh B
oOnactTu (U3MKKM M AaCTPOHOMHHM, BBISABISATH NPOOJIEMBI, CTaBUTh H
dbopmyMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTABJIATH IUIAH PEIIEHUs PACYETHBIX U KaU€CTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHHS MPAKTUYECKOW pabOThI ¢ y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETTOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IPEANIOYTECHNM;

JieNnaTh OCO3HAHHBIM BBIOOp, ApPTYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSABICHHUIO 3PYIULUUU B OOJACTH
($U3MKH, TOCTOSHHO TOBBINIATH CBOM 0OOpa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, AMOIHUOHAJIbHbIN HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B ICATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIQJIETh HAaBBIKAMM [IO3HABATEJIIbHOW pediiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JICMCTBUU U MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUII;

UCIIOIB30BaTh MPUEMBI pediIeKCHHu JJii OLECHKHW CHUTYallMH, BbIOOpa
BEPHOT'O PELICHHUS;

YMETh OILICHUBAaTh PUCKA U CBOEBPEMEHHO MPUHUMATH PEUICHUSA IO HX
CHIDKEHUIO;

MPUHUMAaTh MOTHBBI M apryMEHTHI JPYTHX NPU aAHAINU3€ PE3YJIbTAaTOB
JIeSITEILHOCTH;

NPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M APryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA OITUOKH.

B mpouecce AOCTHKEHHS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAaMMBI IO
bu3uke Ui YpOBHSA CpedHero ooOmero o0pa3oBaHus Yy O0O0yYaroluxcs

COBEpPIIICHCTBYETCS IMOIIMOHATLHBIH UHTEIUICKT, IIPEITOJIar A0
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHMs,  BKJIFOYAIONIETO  CIOCOOHOCTh  IMOHMMATh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUAETh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
SMOIMOHAJILHOM c(ephl, ObITh YBEPEHHBIM B Ce0¢;

CaMOPETYJIMPOBAaHMs, BKIIOYAOIIETO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEACHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
AMOLIMOHAJIBHBIM M3MEHEHUSIM U IPOSBIATH F'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEIN
U yCIIEXy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHE E€HCTBOBATH, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHMX, YYMTBIBaThb €ro IMpH OCYILIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBAThH
OTHOIIEHUSI C JAPYTUMHU JIFOJbMH, 3a00TUTbCS, MPOSIBISTH HHTEPEC U
paspemniath KOHMIUKTHI.

INPEIMETHBIE PE3VJIbTATBI



K xonmy oOyuenuss B 10 knacce mpenMeTHbIE pe3yibTaThl HA YTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUTUXCSl YMEHUIA:

NOHUMATh POJb  (PU3MKA B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
DKOJIOTMYECKOM, COIMAJIbHOW M 3TUYECKOM cdepax eqaTeIbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHON HAay4YHOU KapTUHE MHPA,
3HAUYEHHUE OIMCATEIbHON, CHUCTEMAaTU3UPYIOIIeH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUHA  (PU3MYECKOW TEOpUM —  MEXaHHKH,
MOJIEKYJISIPHON (DMBUKH U TEPMOJUHAMUKH, POJb (U3UYECKOU TEOPUHU B
(dbopMupOBaHUYU NIPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH MOJeNe (Qu3nyeckux Ten u
IPOLIECCOB (SIBJICHUM): WHEpIMalbHAs cUCTeMa OTCcuYéTa, abCOIIOTHO
TBEPAOE TEJIO, MaTepualibHasg TOYKA, PABHOYCKOPEHHOE JABUKCHUE,
cBOOOAHOE majzeHue, alCoNTHO yrpyras aedopmaius, abCOTOTHO
yIpyroe u abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIN Ta3a, KUIKOCTH
U TBEPAOro (KPUCTAJUIMYECKOI0) TEJA, UACAIbHBIN ra3, TOYCUHBIN 3aps,
OJTHOPOJHOE JIEKTPUUECKOE TOJIE;

pazinyath yClOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHITH MEXAaHUYECKUE IIPOILIECChl U SBJICHHS,
WCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIXKEHUS, (DOPMysIbl KHUHEMATHUKU PABHOYCKOPEHHOI'O
NBYDKEHUS, TpeoOpa3oBanus [ammmies 1jiss CKOPOCTH W TEepEeMEIeHUs,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKOHbI COXPAHEHHUs UMITYJIbCA U MEXAHUYECKOU
SHEPIruH, CBSI3b PAOOTHI CHJIBI C MU3MEHEHHUEM MEXaHWYECKOW HIHEPTHH,
YCJIOBUSL paBHOBeCHUs] TBEPJAOro Tejia), NpPU HSTOM HCHOJIb30BAThH
MAaTeMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anuies, BTOporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIyJibca U
MEXaHUYECKON IHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATHh M OOBSICHATH TEIIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monoxkeHuss MKT wu 3akoHbl MoyeKynsapHOW GU3UKH U
TEPMOAUHAMHUKN (CBA3b JABJICHUA WICAJbHOIO Ta3a CO CpeIHEeu
KUHETUYECKOW DHEPrUed TEIJIOBOIO [BWKEHUS W KOHILIEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
DHEPryeu TEIIOBOIO JBUKECHUS €r0 YaCTHIl, CBA3b JIABJIEHUS UIECATBHOTO
raza C KOHLEHTpAIME MOJIEKYJ M €ro TEeMIEepaTypou, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMepBbIi 3aKOH TEPMOAWHAMHKH, 3aKOH



COXPAHEHUsI SHEPIHHM B TEIUIOBBIX MPOLECCAX), IPU 3TOM HMCIOJb30BaTh
MaTeMaTH4ECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHUMOCTH yYpaBHeHUsI MenaeneeBa—KianepoHa;

aHAIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKHUE SIBICHHS, MCIOJb3YS
OCHOBHBIE IOJIOKEHUS U 3aKOHBI 3JEKTPOJAMHAMHUKU (3aKOH COXPAHEHMS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kymona, MOTEHIHAIBHOCTD
AJIEKTPOCTATUYECKOrO TIOJISI, MPUHLMI CYNEPIO3UIUN DIEKTPUYECKUX
IOJIEM, TP DTOM YyKas3blBas YCIOBHsS NPUMEHHMOCTH 3akoHa KyioHa, a
TaK)K€ NMPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa Uil ydacTka
e W Ui 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsl dapasnes i 371€KTpoin3a);

ONMUCHIBATh (PU3NYECKHUE MPOLIECChl U SIBJICHUS, HCIOJb3YysS BEJIWYUHBI:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbI, JaBJICHUE, NOTCHUMAJIbHAsI DJHEPrUs, KUHETHYECKas
JHEprusi, MEXaHUYecKasl SHeprusi, paboTa CUIbl, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJia YIPYTrOCTH, CHJIa TPEHHUS, MOIIHOCT,
SHEprus B3aUMOJEUCTBHS Tena ¢ 3eMiIEd BOMM3M €€ MOBEPXHOCTH,
HEeprus ynpyroi nedopmanuyd TPYKUHBI, KOJHMYECTBO TEIUIOTHI,
aOcoyIoTHasE TeMIleparypa Teia, paboTa B TEpMOJAWHAMUKE, BHYTPEHHSS
DHEPrUs HJCATBHOTO OJHOATOMHOIO rasa, paboTa UACAJbHOIO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEIIOBOrO
JBUTATEIISA; MIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOrO OIS,
HaIpsDKEHHOCTh TOJISI TOYEYHOI'O 3apsja WM 3apspKEHHOTO Inapa B
BAKyyME M B JUIJICKTPUKE, IIOTEHIHUAI 3JIEKTPOCTATUYECKOro MOJI,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOJABMXKYIIAs CHJla, CWia  TOKa,
HalpsDKEHWE, MOUIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COINPOTUBIICHHE YYacTKa LENH C IMOCJIEIOBATEIbHBIM U
[IapajuIeIbHbIM COEUHEHUEM PE3UCTOPOB, SJHEPTHUS AIEKTPUUYECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATHL  OCOOEHHOCTH  MPOTEKaHUSd  (PUIUYECKUX  SBJICHHM:
MEXaHUYECKOE JIBUKEHUE, TEIUIOBOE JBWIKEHHE 4YaCTHIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JABIKEHUE, AU(PQy3usi, UCIapeHue,
KUIICHUE U KOHJEHCAlM, IIJIaBJICHUE U KPUCTAIUIN3ALMs, HAIIPaBICHHOCTD
TeIIoNepeaauu, 3IEKTpU3alrs TeJ, SKBUMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA,

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMUUHBI OT
IpyrOl €  HCHOJIb30BAaHUEM  NPSAMBIX  H3MEPEHUH, MIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3yJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TpaduKOB C Y4ETOM



aOCOJIOTHBIX MOTPENIHOCTEN U3MEPEHUI, JIeJaTh BEIBOBI 110 PE3yJIbTaTaM
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPU STOM
BEIOWPATh ONTHMAIBHBIA METOJl M3MEPEHUS, OICHUBATh aOCOJFOTHBIC U
OTHOCHUTEJIbHBIE OTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKECHHON TUMOTE3bl: MIaHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIE PEe3YyJbTaThl U JIeNlaThb BBIBOJ O CTaTyce NPEAJIOKEHHOU
TUTIOTE3bL;

coOmro1aTh MpaBuia 6€30MacHOro Tpyaa MpU MPOBEICHUH UCCIEI0BaHUIN
B paMKax y4yeOHOTrO OJKCIEpPUMEHTa, TMpakTUKymMa H  y4eOHO-
MCCJIE0BATEIIbCKOM W TPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

pemaTrbh pacy€THhIE 3aJadd C SBHO 3aJaHHOM W HESBHO 3aJIaHHOU
¢bu3nuecKoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHUS OOOCHOBHIBATH
BBIOOp (u3Mueckod MojenM, OTBedaroled TpeOOBaHUSIM  3aJlauu,
OpUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJIAThl
bu3HYeCKNX TEOpUH TPHU WCIOJB30BAaHUM MATEMATHYECKUX METOJ/I0B
pelIeHus 3a/1a4, MPOBOJUTh Pacu€Thl HA OCHOBAHUU UMEIOIINXCS JAHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3yJIbTaTOB;

peuiaTh Ka4yeCTBEHHBIC 3ajJaud, TpeOyIolue NPUMEHEHHUS 3HAHUW U3
pPa3HBIX pa3aeiaoB Kypca PU3HNKHU, a TAKKE UHTErPAIlUU 3HAHUI U3 APYTUX
NpPEAMETOB €CTECTBEHHO-HAYYHOrO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LETIOYKY PACCyX JICHHI C ONTOPOI HAa U3YUYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBJICHUS;

UCIIOB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTENHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJIUThL TMPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOILIETO
MUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIEHUBATH MOCIEACTBHUS OBITOBOM M MTPOU3BOJICTBEHHOM
NEATeIbHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ (U3MYECKUMH IIPOIECCaMU, C
MO3UIINI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONOJIH30BAHUH, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKH M TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
o0111eCcTBa;



NPUMEHSTh pa3IudHble CrocoObl paboThl ¢ MHbOpMaIHel (hU3NIecKoro
CONIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTHHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIS
TEXHOJIOTUH IS TIOMCKA, TEpepadOTKu W TPEAbSIBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON WH(MOPMAIUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN
UHPOpMAITUU, TOJYYEHHOW W3 PA3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIy4aeMyr  WH(MOpMaIMio W OICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMECIONIUXCS 3HAHWW, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA HHPOPMAIINH;

MPOSBJISATH OpraHu3aluOHHBIC " MO03HABATENbHBIC yMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETCHUsT HOBBIX 3HAHMA B TIpoOIecce
BBITIOJTHCHHUS IIPOCKTHBIX U y4eOHO-HCCIICIOBATEIBLCKUX padoT;

paboTaTth B TPYIIE C WCIOJHEHWEM pa3IMYHBIX COIUATBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACIATh NEATeIbHOCTh
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OIICHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIHI B PEIICHHE PaCCMAaTPUBAEMON MTPOOIIEMBI;

MIPOSIBJISITH MOTUBAIMIO K Oyaymied mpodheccCHoHaTIbHOW AeATEIbHOCTH 110
CHEIUATBHOCTIM (U3HKO-TEXHUYECKOTO TTPOQIIIS.

K xoniy obydenuss B 11 knacce mpenMeTHbIE PE3yibTaThl HA YTITyOIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

MOHUMATh POJb  (PU3MKA B HSKOHOMHMYECKOH, TEXHOJIOTHYECKOM,
COIIMAJILHOM U 3THUYECKOU cepax AesSTETbHOCTU YEIOBEKA, POJIb U MECTO
GU3NKKN B COBPEMEHHON HAYYHOW KapTHHE MHUpA, POJIb ACTPOHOMHUU B
IIPAKTUYECKOM  JIEATEIPHOCTH YEJIOBEKAa W JAJBHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYECHHUE OIMCATEIIbHOM, CUCTEMAaTU3HPYIOIIEH,
OOBSCHUTENLHON M MPOrHOCTUYECKOW (YHKUMA (PU3NYECKOW Teopuu —
ANEKTPOJAMHAMUKY, CHEHUATBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
busuku, ponas puudeckoil Teopurn B (GOPMHUPOBAHUHU TPEACTABICHHUIN O
bu3nyueckoil KapTUHE MHUpPa, MeCTO (U3UUECKON KapTHUHBI MHUpa B 00IIEM
psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJACTABICHUN O IPUPO/IE;
pazinyath YCIOBUSI MPUMEHUMOCTH Mojened (Quanueckux Ten Hu
MpOILIECCOB  (SIBJICHUI): OJHOPOJAHOE AJIEKTPUUECKOE U OJIHOPOJHOE
MarHuTHOE TOJI, TApMOHUYECKHE KOeOaHusi, MAaTEMAaTUIECKUI MasSTHUK,
UJCATbHBIA MPYXUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WJCaJbHbBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa 1
KBAaHTOBOM MOJICIIM CBETA;

paznuyaTh ycioBHs (TpaHHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBJICHHUS,
UCIIONb3Ys. OCHOBHBIE TIOJOKEHUS W 3aKOHBI DJIJIEKTPOJMHAMUKH U
CIICIMAIBHOM ~ TEOPUU  OTHOCHUTEJIBHOCTHM  (3aKOH  COXpPaHECHUS
AJNIEKTPUYECKOr0  3apsijaa, cwia Awmmnepa, cuia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAyKUuMHM, npaBwio Jlenma, cBa3p  DJIC
CAMOMHIYKIIMM B DJJIEMEHTE JJIEKTPUYECKOM WENH CO CKOPOCTHIO
W3MEHEHUs]  CHUJIbI  TOKa,  TOCTYyJIaThl  CHEIUaIbHONW  TEOpUU
OTHOCUTEJILHOCTH DUHINTEITHA);

aHAJIU3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
dotorddexra, mepBbli M BTOpOM mocTynarsl bopa, mnpuHIUN
COOTHOIIEHUsS] HeomnpeaenéHHocTel ['eiisenOepra, 3aKOHbI COXPAHEHUS
3apsiIOBOTO U MAacCOBOTO YKCEN M PHEPTUU B SIAECPHBIX PEAKIUSIX, 3aKOH
pPaauoaKTUBHOIO paclaja);

OMHCHIBATh (PU3UYECKHUE TMPOIECCHl U SIBJICHUS, HCIOIB3YS BEIUYUHBI:
HaIpPsKEHHOCTh JIEKTPUYECKOTO MOJIsA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MoJisl, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIKYINAS CUJIA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM MOTOK, cuia AmImepa, WHIYKTUBHOCTb,
AIEKTPOABUAKYIIAS CUjla CAMOMHAYKUIHWH, SHEPrUsi MAarHUTHOIO IOJs
IPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IIOJHAs DSHEPrus,
SHEPrusi TOKOS CBOOOJHOW YacCTHIIBI, SHEPrus W UMIyJIbC (OTOHA,
MacCOBO€ YMCIIO U 3aps]l Jipa, SHEPTUSI CBA3U S/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBUUECKUX  SBJICHHMA:
AJIEKTPOMArHUTHASI UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, HHTEPPEPECHITUS
BOJIH, Judpakuus, JTUCHEPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHeE,
dotoanektpuueckuii 3¢dext (dhororddekr), ampda- u Oera-pacmaabl
sep, raMMa-u3JIydyeHue sjaep, (PU3NYECKUe MNPUHIUIIBI CHEKTPATbHOTO
aHaynm3a ¥ paboThI Ja3epa;

ONpPENEIIATh HANPABICHUE HHAYKIWA MArHUTHOIO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa U cuiibl JIopeHna;

CTPOUTH U300paKEHHE, CO3/IaBAEMOE INIOCKUM 3€PKaJioM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJIA aHaidu3a M OOBSICHEHUS  (PU3UYECKHX IMPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3NHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeze; ABMXKEHUSI HEOECHBIX Tell, HBOJIONNY 3BE3/ U BeeneHHoil;
MPOBOJUTh HCCICIOBAHUE 3aBUCUMOCTEH (PU3WYECKHX BEIHYUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



busznueckux BeIMYMH B BHUAE TpadukoB ¢ Yy4ETOM aOCOTIOTHBIX
NOTPEIIHOCTE  W3MEpPEHWid, JejlaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIeI0BAaHNUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHUS (DU3UYCCKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OLICHUBATh aOCOJIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUI;
MIPOBOJIUTH OMBITHI IO TIPOBEPKE MPEUTOKEHHON THITOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBATh
MOJIyYCHHBIC PE3yIbTaThl U JI€JaTh BBIBOJ O CTaTyce MPEI0KEHHON
TUTIOTE3HI,

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobJiroaTh MpaBuiia 0€30MacHOTO TPyJia MPU MPOBEICHUM HCCIeA0BaHUN
B paMKax y4eOHOro DJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHo-
UCCJICIOBATENILCKOW W TMPOEKTHOW JIEATEIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBLHBIX YCTPOUCTB U J1abOPaTOPHOTO 000PYAOBAHMUS;

pemiath pacy€THbIE 3aJadyd C SBHO 3aJlaHHOM M HESIBHO 3a/JlaHHOMU
(¢u3nuecKoil MOJENbl0: HAa OCHOBAaHWM aHajlu3a YCJIOBHUS BBIOMPATH
¢usznyeckue MOJeNu, OTBEYAIOIIUe TPEOOBAHMAM 3aJauM, MHPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYNAThl (PU3UYECKUX TEOPHId
Opy  HUCIIOJIb30BAaHUM MaTeMaTMYEeCKUX METOJOB pEIIeHUS  3ajiad,
MIPOBOJIUTH PACUETHl HA OCHOBAHWH WMCIOIIUXCS JaHHBIX, aHAIM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YIETOM IMOTYYSHHBIX
pE3yIbTATOB;

pemath KadeCTBEHHBbIE 3a7aud, TpeOyromue MpUMEHEHUs 3HaHUM U3
Pa3HbBIX pa3lie]oB Kypca GU3MKH, a TAaKKe MHTETpalluy 3HAHUN U3 APYTHX
PEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY pacCy>kKJI€HUI ¢ OOPOI Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3UYECKUE SIBIICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIA OOBSICHEHUS OCHOBHBIX
OPUHIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTHh TPUMEPHI BKIATAa POCCHUUCKUX U 3apyOeKHBIX YUIEHBIX-
(GU3HKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOM
NESATENbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH NPOLECCaMU, C
MO3UIIUM IKOJOTHYECKOM 0€30MaCHOCTH, IPECTABICHUN O palliOHAILHOM
MPUPOIOIOIH30BAHUN, & TAK)KE€ PasyMHOM HCIIOJIb30BAHUM JIOCTUKCHUHN



HAyKl W TEXHOJOTMH Ui JaJbHEHUIEro PpAa3BUTHA YEIOBEYECKOIrO
00IIIeCTBA;

OPUMEHSATh pa3iuyHble CcrocoObl padoThl ¢ MHpoOpMalel GUu3nIecKoro
COZIepKaHUsl C UCIHOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJIOTHM, IIPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIC
TEXHOJIOTMM JJI TIOHUCKA, NepepabOTKM M NPEabsIBICHUS YyuyeOHOH WU
HAYYHO-TIOMYJISIPHOU MH(OPMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(popMaly, MOJTYYEHHON U3 pa3au4HbIX HMCTOYHUKOB, KPUTHYECKHU
aHAM3UPOBATh  MOJy4YaeMmMylro  HMH(QOpMAlMIO W  OLEHHWBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MH(pOpMaLUY;

IPOSBIISATH OpraHu3alMOHHbIE U M03HABATEIbHbIE yMEHUs
CaMOCTOATENIbHOIO ~ NPUOOpPETEeHUs] HOBBIX 3HAHMM B  MpoIEecce
BBITMOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3IMYHbIX COLHAJIbHBIX pOJIEeH,
IUTAaHUPOBATh PabOTy IPyMIbl, PAMOHAIBHO PACHpPEAeATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATh BKJIaJ] KaXXIOTr0 U3
YYAaCTHUKOB I'PYINIIbI B pELIEHUE PacCMAaTPUBAEMON MTPOOIIEMBI;

IPOSIBISATH MOTUBALMIO K Oyayiied mpodeccuoHanbHOM AesITENbHOCTH O
CHEIHMAIBHOCTSIM (PU3UKO-TEXHUYECKOTO MPOduIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KonnyectBo yacos
Ne HaunmMeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHBIe (LM(ppPOBbIE)
Kourpoasbnsie | IlpakTnyeckue
n/m | NpoOrpamMmsl Bcero o0pa3oBaTesbHbIE Pecypchl
padoTbl padoThI
Pasnea 1. HAYUHBIA METO/I IO3HAHWSA ITPUPO/IbI
1.1 HayuHblii MeTO1 TO3HAHUS TPHUPOIBI 6 https://m.edsoo.ru/PCIGBZIVT
Hroro no paszneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JlnHamuka 10 https://m.edsoo.rw/EMEIYTESH
2.3 CraTtuka TBEPIOTO TENa 5 1 https://m.edsoo.ru/LEOIUJWS58
2.4 3aKOHBI COXPAHEHUS B MEXAHHUKE 10 1 https://m.edsoo.rw/IPPU75ZCZ
Hroro no pasaeny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHOKMHETHYECKON

3.1 15 1 https://m.edsoo.ru/GFRCERILS
Teopuun
3.2 TepmoanHamuka. TerioBble MaluHbL 20 1 https://m.edsoo.ru/HD3D80OQ61
A .
33 FPSTATILIC COCTOIIA Bemectna 14 1 https://m.edsoo.ru/ITWB97NGVP
®da30BbIE MEPEXOIbI
Hroro no pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTPUYECKOE MOJIe 24 1 https:/m.edsoo.rt/LFUQRIRSA



https://m.edsoo.ru/PC1GBZ1VT
https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/LFUQR1RSA

4.2 ITocTOSIHHBIN IEKTPUUECKUN TOK 24 https://m.edsoo.ru/ WKWLISVW?2
4.3 TokH B pa3anyHbIX Cpenax 6 https://m.edsoo.ru/VLX14U83A
Hroro no pasneny 54
Pa3nen 5. PU3HUYECKUN TIPAKTUKYM
5.1 DuU3NYECKUN TPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazaeny 16
Pe3epBHOE BpeMmst 10 https://m.edsoo.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KITACC

KoandyecTBO 4acoB

Ne HaumenoBaHue pa3jie/ioB

DJIeKTpOHHbIe (HM(ppPOBbIE)

Konrpoiabusie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCypChI
padoTsbl padoThI
Paznen 1. JIEKTPOIUHAMUKA
1.1 MarsautHoe mone 14 https://m.edsoo.r/SPRHOWUIIT
9
1.2 JICKTpOMATHITHAA 13 1 https://m.eds00.ru/VQQ38UZXC
WHIYKIHS
Hroro no pazneny 27
Pasznen 2. KOJJEBAHUS U1 BOJIHbBI
2.1 Mexannueckue KojieOaHus 10 https://m.edsoo.ru/YOUA69FNZ
DJIEKTPOMAarHuTHbHIC
2.2 15 https://m.edsoo.ru/ALLBYV2CT
KoJIeOaHus
M
2.3 exarHecKie 1 10 1 https:/m.edsoo.ru/RYENOYICS
3JICKTPOMArHUTHBIC BOTHBI
2.4 Omnruka 25 1 https://m.edsoo.ru/0BLI6N69R
Hroro no pazaeny 60

Paznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcnoBel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pasneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 Kopryciynpro-BoHoBoit 15 https://m.eds00.ru/S400GCWUJ
TyaJu3M
4.2 ®dusuka aToma 5 https://m.edso00.ru/Z1.J435GQC



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC

4.3

®u3uKa aTOMHOTO fA1Ipa U
3JIEMEHTAPHBIX YACTHII

https://m.edsoo.ru/Q4WLMHS9T

Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1

DJIEeMEHTHI aCTPOHOMUU U
acTpou3uku

12

https://m.edsoo.ru/RPXWIWN4AN

Hroro no pazneny

12

Pazzea 6. PU3NUYECKHAN MPAKTUKYM

6.1 ®u3nUeCcKuil IPAKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Hroro no pazneny 16
Pazgen 7. OBOBLIAIOHEE IOBTOPEHHUE
CucremaTtuszanus u
0000111eHIe TPEAMETHOTO
COJICpKaHUS U OIbITa
7.1 JIeITEeILHOCTH, 15 https://m.edso0o0.ru/PSCGRX7IW
nproOpeTEHHOTO TPU
U3yYeHUH Kypca GU3NKU
10 — 11 xmaccoB
Hroro no pazaeny 15
PesepBHOE Bpems 10 https://m.edsoo.rt/E65RYIXLB
OBUIEE KOJIMYECTBO
- 170 16

YACOB I10 ITIPOTPAMME



https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

INHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo 4acos
Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka KonrpoJsbnsie | IIpakTnyeckue
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIC peCypcChl
padoThI padoThI
®uszuka — pyHIaMeHTanbHas
1 1 https://m.edsoo0.rw/4GD12L.71X
HayKa O IpUpoJie
HayuHblii MeTOI TO3HAHUS U
2 METO/bI UCCIIET0BAHUS 1 https://m.edsoo.ru/47JULOITY
(bu3nuecKux sIBICHUN
DKCHEpUMEHT U TeOpus B
rpoLecce MO3HAHUS IPUPOIBI.
3 pont PHpOX 1 https://m.edsoo.ru/RV2VFFZ1.6
Habmronenre n SKCcriepuMeHT B
(dbusuke
CrniocoOsbl nu3mepeHus: GpU3NIECKUX
4 1 https://m.edsoo.ru/BKMS7EYQOS
BEITUYNH
AOGCOIIOTHAS M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHU I 1 https://m.edsoo.rw/K3LQI3CFT
(hM3HUECKUX BEIIMYUH
MonenupoBanue B ¢pusuke. Poib u
MecTO (PU3UKU B POPMHUPOBAHUU
6 COBPEMEHHON HAy4YHOU KapTHUHbI 1 https://m.edsoo.ru/85PJSYR4H
MHpa, B IPAKTUYECKON
NeATeILHOCTH JIIOJIEH
MexaHn4eckoe JBUKEHUE.
7 Cucrema orcyera. 1 https://m.edsoo.r/QUQYCWDZP
OTHOCHUTENBHOCTh MEXAaHUYECKOTO



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

neuxenus. [Ipsimas u o6paTHas
3a1a4M MEXaHUKHU

Pannyc-BekTop MaTepuasbHON
TOYKH, €70 IIPOEKIUU Ha OCH
KoopauHat. TpaekTopus.
ITepememenue. Cxkopocts. Ux
MPOEKIMHU HAa OCH KOOPANHAT

https://m.edsoo.ru/PEU6JZ2QE

PaBHOMEpHOE IPAMOJIMHENHOE
nBuxenue. ['papuyeckoe
OINKCaHHE PABHOMEPHOIO
HPSMOJIMHEHHOTO IBUKEHUS

https://m.edsoo.ru/ZNKXPE8MEF

10

CrnosxeHue nepeMelieHuii u
ckopocrtei. Pemenue 3agau

11

HepaBHOMepHOE 1BUKEHHE.
MrHoOBEeHHas CKOPOCTb.
VYckopenue. [IpsamonuneitHoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanue
HpSIMOJII/IHef/'IHOFO JABUXKXCHHUS C
MMOCTOAHHBIM YCKOPCHHUEM

https://m.edsoo.ru/N321FH2IL.1

13

CBobosHoe najieHue. Y cKopeHue
CBOOOIHOTO MaCHUS.
3aBUCUMOCTbH KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHSI OT BPEMEHHU
U ux rpaduxu

https://m.edsoo.ru/UYVYXC8ID

14

JIBi>xeHue Tena, OpoIIeHHOro O
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/W6BSTSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

KpuBonuHneiiHOe IBUXEHUE.
JIBM>KEHUE M0 OKPYKHOCTH.
VYrnoBas v JIUHEITHAS CKOPOCTb.

15 https://m.edsoo.ru/SGZQQF5H?2
[lepuon u yacrora.
LlenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHUE
Koutponssas pabora 110 Teme
16 | p "p https://m.edsoo.ru/DP1XR9HII
Kunematuka
[MepBeiii 3axoH HptoToHA.
HNHepupnanpHble CUCTEMBI OTCYETA.
17 [TpuHIUTT OTHOCUTENBHOCTH https://m.edsoo.ru/8FO42H11.2
lNanunes. HeuneprumansHbie
CHUCTEMEI OTCUETA
Cwnia. PaBHOIelicTBYIOIIAsA CHIa.
18 . a yrom https://m.eds00.ru/2QC075VDL
Bropoii 3akon Herotona. Macca
B3anmoneiictBue Ten. Tperuit
19 s P https://m.edsoo.ru/NAD4VZADH
3ak0oH HerotoHa
[IpuHUuMn cynepno3uiuu Cuil.
20 Pemenue 3agau Ha npuMEHEHUE https://m.edsoo0.ru/MQI163A50
3axkoHOB HeroToHa
3aKOH BCEMUPHOTO TATOTCHHUSI.
OKBUBaJIEHTHOCTH
21 . . https://m.edsoo.ru/AE40LUZYB
rPaBUTALMOHHOM U UHEPTHOMN
MAaccChl
Cuna TsSDKeCTH U YCKOPEHHE
22 yerop https://m.edsoo.ru/36LBC4ZQJ
CcBOOOIHOTO ITaIEHUA
BIDKEHME HEOECHBIX TEJI M UX
23 A https://m.edsoo.ru/F756CAPFB

HNCKYCCTBCHHBIX CITYTHUKOB.



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[IepBast kocmMu4eckas CKOpOCTb.
3akonbl Kemnepa

Cuna ynpyroctu. 3akoH ['yka. Bec

24 https://m.edsoo.ru/RV3SSWO081
Tena
Cuna tpenus. [Ipupona v BuabI
cul TpeHud. /|BrkeHue B

25 p A . https://m.edsoo0.r/UP3KXCTQU
KUJIKOCTH U Ta3€ C YUYETOM CHIIbI
COTIPOTHUBIICHUS CPEIbI

aBlIeHHe. | mapocraTuueckoe

26 A AP https://m.edsoo.rt/SWDUEVCQO2
nasnenue. Cuna Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.

27 [ToctynarensHO€E M BpalaTeibHOE https://m.edsoo. s w/UVIUYVE7Y
JBUKEHUE TBEPJOrO Tella
MoMeHT cHITBI OTHOCHTENHEHO OCH

28 https://m.edsoo.ru/AY2DMXMKR
Bpaienus. [1neqo cuibl
CrnosxxeHue cuil, IpUI0KEHHBIX K
TBepaomy teay. LlenTp Tsoxectn

29 pAoMYy y- Hentp https://m.edsoo.ru/VFOEBA&78
Tena. Y CIIOBUs pABHOBECHS
TBEpAOro Tena. Buapl paBHOBeCHs

30 Pemenne 3amau https://m.edsoo.ru/Q3QEPZXMR
KonTponbHas pabota mo teme

31 "lunamuka. CTaTuka TBEpOTO https://m.edsoo.ru/4IHS90LZD
Tena"
HNmnynbc MaTepuanibHOW TOUYKH,
CHUCTEMBbI MaTEPHUAIIbHBIX TOYEK.

32 LlenTp Macc cuctemsl https://m.edsoo.ru/3PBMZ3HII

MaTepHaJIbHBIX TOUEK. Teopema o
ABWIKCHUU LICHTPA MAaCC



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

I/IMHy.]'II)C CHJIBI U U3MECHCHUC

33 MMITyJIbCa TeJla. 3aKOH COXPaHECHUS https://m.edsoo.ru/INJW8O116
umnyibsca. PeakTuBHOE NBUKEHME
MoMeHT uMItyibca MaTepHaIbHON

34 rouici. Hpeacrasetiie o https://m.edsoo.ru/CHS9DBR4I
COXpaHEHWU MOMEHTa UMITyJIbCa B
HEHTPAJIbHBIX MOJSIX

35 Pemenue 3amau https:/m.eds00.1u/224025Z6M
PaGora cubl Ha ManoM U Ha

36 WOHEHHON HEPEMETHEHIIH. https://m.edsoo.ru/B7N1YBPIN
I'paduueckoe nmpeacraBneHue
paboThl cuibl. MOIIHOCTD CHJTBI
Kunernueckas sueprus. Teopema

37 00 U3MEHEHUU KUHETUIECKON https://m.edso0.ru/N5QCCI1EIM
SHEPIUM MATEPUATIbHON TOYKH
[ToTenuuanbHbIC U
HEMOTEHI[MAIbHBIE CUJIBI.

38 https://m.edsoo.ru/BHTOIW4CQ
ITorenunaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh
TpeTbs KocMUYECKasi CKOPOCTb.
CBs13b pabOTHI HEMOTEHITUATBHBIX

39 CH ¢ H3MCHEHHEM MEXAHITeCK Ol https://m.eds00.ru/66P2WGWS4
SHEPrUU CUCTEMBI TEJl. 3aKOH
COXPAHEHUS MEXAHUYECKOUN
SHEPTUH
VYupyrue u Heynpyrue

40 CTOJIKHOBEHUSA. Y paBHEHHUE https://m.edsoo.ru/OIC610GSF

bepnyunu ns uaeanbHOM



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

JKUJIKOCTH

KonrtponsHast pabora o Teme

41 | " https://m.edsoo.ru/SO90PC322
3aKOHBI COXPAHEHHS B MEXaHHUKE
PazButue npeacrasneHuii o
.0
42 HPHPOIC TEITIOTRL, ICHOBHRIE https://m.eds00.r/0ZTXY71SW
nonoxxeauss MKT. Tuddyzwust.
bpoyHoBCcKkoe aBuxkeHUE
Ctpoenue ra3000pa3HbIX, KUIKUX
. X
43 1 TBEPIABIX T apaKTvep https://m.edsoo.ru/UX8FMV2CU
JIBM)KCHUS U B3aMMOJICHCTBUS
YaCTHUI] BENIECTBA
Macca u pa3mepbl MOJIEKY T
44 (atomoB). KonnvecTBo BeliecTa. https://m.edsoo.ru/5FCL7ZUUO
[TocTostnnas ABoraapo
Temnepartypa. TemioBoe
45 MIEpaTyp Hoe https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [IIkana [lenbcust
46 Pemenue 3amau https://m.edsoo.ru/EGRVS58D9F
47 WneanbHblil ra3. ['a30BbIe 3aKOHBI https://m.eds00.ru/01MOXOV4B
YpaBHenue Menpeneena-
48 PABHEHHE A eHicees hitps://m.eds0o.ru/TRAZS0OM4
Knaneiipona. Pemenue 3amau
AOcouoTHas TeMIiepaTypa. 3aKo
49 FHOTHAA TEMHCPATYD Ko https://m.edsoo.ru/27RGL3V1G
JanproHa
M3omnporneccel B uaeanbHOM ras3e ¢
50 MOCTOSHHBIM KOJTUYE€CTBOM https://m.eds00.ru/UQISUVODW
BEIIleCTBA
I'paduueckoe npencrapneHue
51 HU30IPOLIECCOB: U30TEPMA, https://m.edsoo.rw/W1HC88PJ4

u30xo0pa, n3obapa



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4

52 OcHoBHoe ypaBHeHre MKT https://m.edsoo0.rw/E65TLSWXG
53 Pemenue 3agau https://m.edsoo.ru/8U427HIY]
CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpeaHel KHHETUYECKOM dHEepruen https://m.edsoo.ru/N6ETZ0LDZ
MOCTYMATEIBbHOTO TEMIOBOrO
JIBUKEHUS €€ YaCTHI]
55 0606H56HH6 11 CHCTEMATHIAIUA https://m.edsoo.rt/EDMSZTZCY
3HaHui no teme "OcHoBbl MKT"
56 Korrpostenas padota no reme https://m.edsoo.r/LTSZA1JQ7
"OcnoBbl MKT"
TepmoanHaMHuuecKas CUCTEMA.
3aanre BHEIIHUX YCIOBHM JIJIS
T/l cucremsl. BHenHue u
57 | DHYTPCHINC HNApAMEIpEL https://m.edso0.rw4L636LXVZ
ITapameTpsrl T/] cucteMsl kak
Cpe/HME 3HAUEHUS BEJTMYMH,
OIUCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOIUHAMUKH.
58 CamoNpoNsBOIILHAL perakcallis https://m.edsoo.rw/LYMWVLIRP
TJ1 cucremsl K TEMIOBOMY
PaBHOBECHIO
Mojenb uaeanbHOro ra3a B
59 TEPMOJMHAMUKE. Y CIOBUS https://m.eds00.ru/FOQVOQKQ8
MPUMEHUMOCTH 3TON MOJAEIIU
60 ¥pasuenie Merzencena- https://m.edsoo0.rw/TZIUGWSMZ

Knanelipona u BbIpaxeHue aJs



https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

BHYTPEHHEHN YHEPTUn

Beipaxenue 11 BHyTpeHHEN
SHEPIUH OJHOATOMHOIO

61 HIeaJILHOT'O Ta3a. https://m.edsoo.ru/L1XUZISC7
KBasucrarnueckue u
HECTATUYECKHUE TTPOLIECCHI
OnemenTapHas paboTa B
TeEpMOIMHAMUKE. Brruncienue

62 PMOA https://m.edsoo.ru/YHE1589A 1
paboTsl o rpaduKy mporecca Ha
pV-nuarpamme
Temonepenada kak crmocod
W3MEHEHN BHYTPEHHEN DHEPTUU

63 yIp p https://m.edsoo.ru/BDN5GEKP7
TJI cuctembl 6€3 coBEpIICHUS
paboTsl
KonBekius, TemionpoBOIHOCTb,

64 H POBOA https://m.edsoo.ru/QM4TIETSS
U3ITy4CHUE
KonunuectBo TEmnoThI.
TennoéMkocTh Tena. Y aenbHasa U

65 MOJISIpHAs TEIUIOEMKOCTH https://m.edsoo.ru/RQASBF9QS5
BelleCTBA. Y IeIbHas TEIUIOTa
CropaHus TOTUTHBA
PacuéTt xonmmuecTBa TEIUIOTHI IIPU

66 p https://m.edsoo.ru/B4NQ2B026
TerJIonepeaye
[Tonsarue 00 aguabaTHOM

67 npouecce. [IepBelii 3aKoH https://m.edsoo.ru/SQXBMXFYN
TEPMOJIUHAMUKHU
KomnyecTBo TemoTs u paboTa Kak

68 https://m.edsoo0.ru/59W3F1X49

Mepbl U3MEHEHUS BHYTPEHHEH



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

sHepruu T/] cucrembl

BTopoii 3aKOH TepMOAMHAMUKU
JUIsl PABHOBECHBIX U

69 HEPABHOBECHBIX MPOLECCOB. https://m.edsoo.ru/3BEBSKQ8G
HeobpaTumocTts npupoIHbIX
MPOIIECCOB

70 HpHHIHITS ASHCTBIS TEMTOBLIX https://m.edsoo.ru/Z25PJPKKU
mammH. KIT/]

71 Maxcumanbroe snauenne KT https://m.edsoo0.r/QATFSEOKO
Huxn Kapno

72 Pemenue 3agau https://m.eds00.ru/0QIVD6XJT
DKOJIOTUYECKHE aCTICKTHI

73 HCHOHBSOB? HILLTEIIOBBIX https://m.edsoo.ru/ZIFEWQ2SV
nsurareiaei. TemioBoe
3arps3HEHUE OKPYIKAIOIICH CpeIbl

74 Pemenue 3amau https://m.edsoo.ru/UYVVIT878
O06o0011IeHre U CUCTEMaTU3 A

75 3HaHUM 110 TeMe "TepMoauHaMUKa. https://m.edsoo.ru/AGUQLWI1EB
TennoBrie MaIUHEBL"
KontponbHas paboTa mo Teme

76 "Tepmonunamuka. TernoBbie https://m.edsoo.ru/X4AG7PIV]
MaIlIUHBI"
[TapooOpa3zoBanue 1 KOHICHCAIIHSL.

77 Hcnapenue u kumnenue. Y aenbHas https://m.edsoo.ru/W4505S1GQ
TEIUI0Ta MapooOpa30BaHUS
Hacwpimennsie 1 HeHACHIIIEHHBIC

78 napel. KauecTBeHHAst 3aBUCUMOCTh https://m.edsoo.ru/8I0XNZKD1

IINIOTHOCTH U JAaBJICHHA



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
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https://m.edsoo.ru/8I0XNZKD1

HaCBILLIEHHOTO Mapa OT
TEMIEPATYPbI, UX HE3AaBUCUMOCTh
0T 00bEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPhI
KUIIEHUS OT JaBJICHUS B KUIKOCTH

BraxxaocTts Bo3myxa. AGCOMOTHAS

79 https://m.edsoo.rt/QRONGWOZS
¥ OTHOCUTEJIbHAS BIIAYKHOCTh
80 Pemenue 3amau https:/m.edsoo.1u/PKAPBXZGT
TBépnoe teno. Kpucramnueckue u
81 amop(HbIe Tera. AHU30TPOIUS https://m.edsoo0.ru/YCMZ29JGZ
CBOMCTB KPHUCTAJIIOB
[InaBneHne U KpUCTaUIU3AIH.
82 Y enpHas TEIIOTAa IUIABICHUS. https://m.edsoo.ru/WYHIC81KN
Cyb6numarus
Hedbopmaruu TBEpAOTO TENA.
83 i;;;jj:?g;:;ﬁ;iiiﬁiii?;ﬂx https://m.edsoo.ru/96IUIDFRU
nedopmaruit
TemnnmoBoe pacuimpeHue KUIKOCTEN
84 H TBEPIBIX TET AHravp MOHIEM https://m.edsoo.ru/1RI740Q0N
TEIUIOBBIX KOJeOaHU 4acTuIl
BeIIleCTBa
85 gs:s:ii:ﬁ:;:fjﬂjfprnﬂ B https://m.edsoo0.ru/UUJQYTXYF
86 YpaBHEHHE TEIUIOBOTO OamaHca https://m.eds00.ru/SCVIKKTMW
87 Pemenue 3amau https://m.edsoo.ru/2L7THENBQ2
88 HosepxiiocTHoe HATAKEHE. https://m.edso0.ru/Z9FYINI4U

Kanunnsipuele siBnenus. JlaBnenue



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

101, HCKpI/IBHeHHOﬁ IMOBEPXHOCTBIO
s)kunkoctu. @opmyia Jlammaca

O06o001IeHne U cUCTeMaTH3aIUs
3HaHUU 10 TeMe "ArperaTHbie

89 https://m.eds00.ru/V3TS29GT9
cocTosiHuUS BemiecTBa. Pa3oBbie
nepexoanr"
KonrtponsHast pabora o Teme

90 "ArperatHble€ COCTOSIHHS https://m.edsoo.ru/BTE5S7DDIP
BemecTBa. MazoBbie Mepexon”
DnexTpusanus Tea u eé
IPOSIBICHUS. DJIEKTPUUECKUI

91 3apsia. JIBa BUIA DIEKTPUUECKUX https://m.edsoo.rt/ESVIQRBVX
3apsaoB. [IpoBogHUKH,
JTURJIEKTPUKU U TOJTYTIPOBOJHUKU
DneMEHTApHBINA ANEKTPUIECKUI

92 3apsii. 3aKOH COXpaHEHUs https://m.edsoo.ru/QITV6HK7Q
JEKTPUYECKOT0 3apsia

93 D3aHMOACHCTBHE 3APA/IOE. https:/m.edsoo.ru/HM8AKQY47
Toueunsle 3apsabl. 3akoH Kynona

94 Pemenue 3agau https://m.edsoo.ru/XCFAV8SHK
Dnektpuueckoe mose. Ero

95 JIEUCTBUE HA DJIEKTPUUECKHUE https://m.edsoo.rt/EF3CUR72W
3apsbl
Hanpssk€HHOCTB IIEKTPUYECKOTO
nosst. [TpoOusiii 3apsia. JInaum

96 HANPSKEHHOCTH JIEKTPUYECKOTO https://m.edsoo.ru/9KBCOFP9X

noJist. OTHOPOHOE DIIEKTPUIECKOE
roje



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X

IToTennuanrHOCTE
3JIEKTPOCTATUYECKOTO TOJISL.

97 https://m.edsoo.ru/QJ4HEF4TR
PasHocTh moTeHIINAIOB U
HaNpsOKEHUE
[ToTennmanpHas SHEPTUS 3apsiia B
3JICKTPOCTATHYECKOM IIOJIE.

98 https://m.edso0.ru/YODNXEN9Z
[ToTeHmnanm 31eKTPOCTaTUIECKOTO
[IOJIST
CBs13b HAMPSHKEHHOCTH TIOJIS U

99 Pa3HOCTH MOTEHIINAIOB JJIsI https://m.edsoo.ru/3WNQFLP9Y
3JIEKTPOCTATHYECKOTO TIOJIS
Ilpunnun cynepro3sunuu

100 pHHIL yuep iI https:/m.edsoo.ru/WS1GYR413
AJICKTPUIECCKUX TOJIEH

101 Pemenue 3agau https://m.eds00.1ru/2630Y5063
[Tone Toueunoro 3apsiaa. [lone

102 . https://m.edsoo0.ru/BGX3JCTAQ
PaBHOMEPHO 3apsKEHHOU cepbl
[Tone paBHOMEPHO 3apSAKEHHOTO
o o0nEMy 1iapa. I[loie

103 y map . https://m.edsoo.ru/L4L5W448T
PaBHOMEPHO 3apsiKEHHOM
0eCKOHEUHOH MIOCKOCTH
[IpoBonHMKY B

104 3IIEKTPOCTATUYECKOM MOJIE. https://m.eds0o0.ru/6 GVP71B38
VYcioBue paBHOBECHS 3apsii0B

WRJIEKTPUKH U MTOJTYIIPOBOIHUKHU

105 A P YHPOBOA https://m.eds00.ru/3G6DWKG21
B DJICKTPOCTATUYECKOM I10JI€
Kongnencarop. OneKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD https://m.edsoo.ru/GHLGD83X7

IJIOCKOT'O KOHJACHCATOpa



https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7

[TapannensHOE coequHEHNE

107 https://m.edsoo0.ru/60WN2ZDHS8
KOHJIEHCATOPOB
IlocienoBaTeabHOE COEIUHEHUE

108 a a https:/m.edso00.1u/OZ9EPI4LY
KOHJIEHCATOPOB
DHeprus 3apsoKeHHOT0

109 p P https://m.edsoo.ru/SW376XS21
KOHJIEHCaTopa

110 Pemenue 3agau https://m.edsoo.ru/NLHAFISYY

BIDKEHUE 3apsHKEHHON YacTUIGI B

111 A p H https://m.eds00.ru/9PGVSYIWG
OJTHOPOJTHOM DJICKTPHUECKOM T10JIe

112 Pemenue 3agau https://m.edsoo0.rw/UXTTUSMXW
O00011eHre U CUCTEMAaTU3 AL

113 3HaHUU 1O TeMe "DIEeKTpUuYECcKoe https://m.eds00.ru/QCIRPYCGA
noxue"
Kourpomnsnaas pabora 110 Teme

114 " P P " https://m.edsoo.rt/WRQGZBREF7

DJIEKTPUYECKOE T0JIE

Cwnia Toka. ITocTOSIHHBIN TOK.
VY ci1oBUSA CYIIECTBOBAHUS

115 ym https://m.edsoo.ru/LILE4KUVS
MTOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa
HNctounuku Toka. Hanpsoxkenue n

116 p https://m.edsoo.ru/RUFC4YTDO
2J1C
3axod OmMa i1 ydacTKa LENH.

117 Ly H https://m.eds00.1u/64VZXZ72GP
DIIEKTPUUYECKOE CONTPOTUBIICHNE
3aBUCHMOCTD COTIPOTHUBIICHUS
OJTHOPOJHOTr0 IPOBOJHUKA OT €ETO

118 AIHOPOA POBO https://m.edsoo.ru/KE2FEN35X

JJIMHBIL U TIOIAaAU MOIICPEUHOTO
CCUCHUA



https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X

VY nenpHOE CONPOTHUBIICHHE

119 T S——— https://m.edsoo.ru/Y4ZTZRZAI
ITocnenoBsarennHOE,
120 MapajyieIbHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHECHHE MMPOBOHUKOB
Pacuér pa3zBeTBIEHHBIX
121 3NeKTpuYecKux uenei. [Ipasuia https://m.edsoo.ru/OQH1PIPRF
Kupxroda
122 Pemienue 3agau https://m.edsoo.ru/LXRB618PO
123 Paota o1eKTpHHECKOro TOKa. https://m.edsoo.ru/PLTTBZGPC
3akoH [[xoyns —Jlenna
124 Pemienue 3anau https://m.edsoo.ru/R6JHOGRY 6
MOoMHOCT 3EKTPUUYECKOTO TOKA.
125 Temnopas MOIIHOCTb, BhIACIICMAs https://m.edsoo.ru/CONEPSITH
Ha pEe3UCTOpe
126 Pemenue 3agau https://m.eds00.ru/90KODG7HY
127 caiioijzzsgzzf;iiqunKa oK https://m.edsoo.ru/MGCEWIVUL
128 ?:;;;;Sﬁ;’;lzi;gﬁ;zwoﬁ - https://m.edsoo.ru/XQP3R9IDK4
129 Pemienne 3agau https://m.edsoo.ru/XDAVLS3JL
130 MomHocTh HCTOYHHUKA TOKA https://m.edsoo.ru/OWH2Q5JOS
131 KopoTtkoe 3ambikanmne https://m.edsoo.ru/9IWFHKYNVF
132 Konpaencarop B 1ienu moCTOSIHHOTO
TOKa
133 Pemenue 3agau https://m.edso0o.ru/52KZZJPDT
134 Pemenue 3agau no reme https://m.edsoo.ru/5175121DC



https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC

"TToCTOSIHHBIN ANEKTPUUYECKUI

TOK

Pemenue 3agay mo reme

135 "TToCTOSTHHBIN EKTPUUECKUMA https://m.edsoo.ru/DX6SFSQSI
TOK"
Pemenue 3agau no reme

136 "TToCTOSTHHBIN TEKTPUUECKUIA https://m.edsoo.ru/K835ESINT
TOK"
O0600611eHre U crucTeMaTu3aus

137 3HaHu# 1o Teme "[locTosIHHBIN https://m.edsoo.rt/WXUIIRUCS5
3JIEKTPUYECKUN TOK"
KonTponbHas pabota no teme

138 "IToCTOSHHBIN NEKTPUUIECKUI https://m.edsoo.ru/7S4PGOQHP
TOK"
DneKTpuyeckas MpoBOAUMOCTh

A3JTUYHBIX BEIECTB.

139 p Hvl https://m.edsoo0.ru/DV219CC72
DNEeKTpUUECKU TOK B METaJlIax.
CBepXIpoBOIUMOCTh
DIIEKTPUYECKUI TOK B pacTBOpax U

140 paciuiaBax 3JIEKTPOJUTOB. 3aKOHBI https://m.edsoo.ru/36L9OKOEE
®dapanes a5 MEKTPOIU3a
DIIEKTPUYECKHUI TOK B ra3ax.

141 P https://m.edsoo.ru/MEDWMLCJ6
[Tnazma
DIIEKTPUYECKHUM TOK B BAKyyMe.

142 P 44 https://m.edsoo.ru/HNIAJSB73
BaxyyMmHbie mprOopbl
DNEeKTPUUECKU TOK B

143 P https://m.edsoo.ru/S6KAVIECB
MOJTyIPOBOTHAKAX

144 [TonynpoBoAHUKOBEIE TPHOOPHI https://m.edsoo.rt/EKLRQTDAX



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX

145

DuU3HUECKUN IPAKTUKYM I10 TEME
"M3MepeHune cuibl TOKa U
HaNpsHKEHUs B LIETIH OCTOSHHOTO
TOKa MPH MOMOIIM aHAJOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX
npubopoB" win "3HAKOMCTBO ¢
¢ poBoi 1aboparopueii mo
¢usuke. [Ipumepsr u3MepeHus
(U3NYECKUX BETUYNH TIPU
HOMOIIY KOMIIBIOTEPHBIX
NAaTYUKOB"

https://m.edsoo.ru/Y15A50SQV

146

DU3HYECKUN IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKCHMS C LIEJIBIO ONIPENCICHUS
MTHOBEHHOU cKopocTH"

https://m.edsoo.ru/CN3FHCY &3

147

Du3HYECKUN IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHus Ipu
IPSIMOJIMHEMHOM
PaBHOYCKOPEHHOM JIBH>)KEHUU T10
HAKJIOHHOM IJTOCKOCTH" HITH
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBH>KCHHUH"

https://m.eds00.1u/70Y40Y 610

148

DuU3NYECKUH MTPAKTUKYM 110 TEME
"M3MepeHue yCKOpEeHHUs
CBOOOHOTO MaJieHHs" UIu
"N3y4yeHne qBUKEHMS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/87JADYSZ2

149

dusznyeckuit MMPAKTUKYM II0 TEMC

https://m.edsoo.ru/DY 1D4C16J



https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

"N3y4yenue qBUKEHUS Teja 1o
OKPYHOCTH C MOCTOSIHHOM MO
MOJTYJIFO CKOPOCTBIO" WJIH
"HccnenqoBaHue 3aBUCUMOCTH
nepuoaa ooparieHuss KOHHYeCKOTo
MasiTHUKA OT €ro napaMmeTpos"”

150

DuU3NYECKUN MTPAKTUKYM 110 TEME
"N3mepeHne paBHOIEHCTBYIOIIEH
CHWJIBI TIPY ABMXKEHUU OpyCKa 1o
HaKJIOHHOM TUIOCKOCTH" M
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHHU
JBUKEHMSI OpyCKa [0 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTositHue OT €ro Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151

Du3HYECKUN IPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIINX B
MPY>KUHE U PE3UHOBOM 00pasIie, OT
ux nedopmanun win "Mzydyenue
JBUKCHHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU
yepe3 JErkuit 6ok"

https://m.edso0.ru/UL391C4QD

152

DuU3NYECKUH MTPAKTUKYM 110 TEME
"N3mepenue kordpduirenta
TPEHUS 10 BEIMYUHE YTIIOBOTO
KOd(pPUIIMEHTA 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBYKEHUS OpycKa 110 HAKIIOHHOM

https://m.edsoo.ru/78PEFNYOAZ



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

IJIOCKOCTH C IEPEMEHHBIM
Kod(purmeHToM TpeHus" uin
"N3y4yeHue NBHKEHUS Irpy3a Ha
BaJly ¢ TpeHueM"

153

®u3HUECKUI IPAKTUKYM I10 TEME
"UccnenoBanue yciaoBui
paBHOBECHS TBEPAOTO TENA,
HMMEIOIIET0 OCh BpalleHus" uiu
"KoHCTpynpoBaHuE KPOHIITEHHOB
U pacuéT cui ynpyroctu'" uiu
"N3y4yeHue yCTOHYMBOCTU
TBEPAOIO TeJa, UMEIOIIETO
IO OTIOPHI"

https://m.edsoo.ru/MIOQT27R6

154

DuU3HUECKUN IIPAKTUKYM 110 TEME
"M3MepeHune UMITysibca Tena Mo
TOPMO3HOMY ITyTH" WK
"N3MepeHue CUiIbl TATH, CKOPOCTH
MOJICIIN IEKTPOMOOHIIS U
MOIITHOCTHY CHIBI TIATU" WIN
"CpaBHEeHUE U3MEHEHUS UMITYJIbCA
TEJa ¢ UMITYJIbCOM CHIIBI" WU
"UccnenoBanue coxpaHeHuUs
MMITYJIbCA TIPU yIIPYTOM
B3aMMOJeHCTBUM" Win
"N3MepeHne KHHETUYECKOM
SHEPTUH Tejia M0 TOPMO3HOMY
nytu"

https://m.edsoo.rw/FZOCNRGTA

155

DuU3HYECKUN IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUIECKOT0

https://m.edsoo.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

nporecca (peKOMEH/10BaHO
UCITIOJIb30BaHue U(PpoBoi
nabopartopun)" win "N3ydenune
M30XOPHOTO Ipolecca" niu
"N3y4enue nzobapHoro mpoiecca"
i "[IpoBepka ypaBHEHUS
cocTostHUS"

156

Ou3nyecKuil MPakTUKyM IO TEME
"N3mMepeHue yaenbpHOR
TEIIOEMKOCTH" WIIN
"UccnenoBanue nporecca
OCTBIBaHHMS BelecTBa" WU
"HccnemoBanue agnadaTHOTO
nponecca’ wim "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXXMOJIEKYISIPHOTO
B3aMMOJICHCTBHSI U TEMIIEPATYPhI
KUIIEHUS KUIKOCTENH"

https://m.edsoo.ru/PPBTS0U4D

157

DuU3NYECKUN MTPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
UCIIApEHUs KUAKOCTEN" Un
"M3MepeHune yAeIbHOM TEIIO0ThI
riaBiaeHus abaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX TApOB" WU
"N3mepeHue abCOMIOTHOM
BJIQXKHOCTH BO3/lyXa U OLIEHKA
MacChl MAPOB B TOMEUIECHUH".
N3mepenue koaddunmerTa
MOBEPXHOCTHOTO HATSHKEHUS

https://m.edsoo.ru/0ZASPMDO7



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07

158

DuU3HUECKUN IPAKTUKYM I10 TEME
"HaGmronenne mpeBpalieHus
SHEPTUH 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
U3JIy4EeHHs CBETOAMOAA" WU
"N3y4yeHne NpoTeKaHus TOKa B
LeMH, coJiepKaliei konaencarop"
wnu "Pacnpenenenue pasHOCTH
MNOTEHUHUAJIOB (HaNpsHKEHUs ) IPU
MOCIIe0BATEILHOM COEIMHEHUN
KOHJICHCATOPOB"

https://m.edsoo.ru/SBPTN1YZU

159

DU3HYECKUN IPAKTUKYM 110 TEME
"HccnemoBanue CMEIIaHHOIO
COCIMHEHHUS PE3UCTOPOB" MiIn
"U3Mepenue yieabHOro
CONPOTHUBJICHUS TPOBOIHUKOB"
nnn "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HANPSHKEHUS 1151
JIaMIIbl HaKaJIuBaHUs"

https://m.edsoo.rui/UAIS3VVKE

160

®u3HUECKU IPAKTUKYM I10 TEME
"Habmtoienue snexktponuza’ uiu
"N3mepenue 3apsa
OJIHOBAJIEHTHOI'O MOHA'" MK
"UccnenoBaHue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA
ot temneparypsl” win "CHatue
BOJIbT-aMIIEPHON XapaKTEPUCTHKU
nuona"

https://m.edsoo0.ru/72JJ3YC6L

161

PesepBHeIil ypok. O000mIICHHE 1

https://m.eds00.ru/LQO93MS5SQ



https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ

CUCTCMaTHu3aIAa 3HaHI/II>'I 10 TEMEC
"Kunemaruka"

162

PesepBHeIit ypok. O000IcHHE U
cHUCTEeMaTH3allKs 3HAHHUH 110 TeMe
"lunamuka"

https://m.edsoo.ru/S7TCS1UFMI

163

PesepBHeiit ypok. O6001IeHHE U
cucreMatTusanua 3HAHUH 110 TEME
"Cratuka TBEpI0TO Tena"

https://m.edsoo.rt/ XVUMKRX6N

164

PesepBHelit ypok. O6o01IeHuEe U
cucreMatTu3anuia 3HAHUH 110 TEME

"3aKOHbBI COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/C37WXULT2

165

PesepBuslit ypok. O600meHue 1
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"OCHOBBI
MOJIEKYJIIPHOKMHETUYECKOM
teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHelit ypok. O6001IeHHE U
cHCTeMaTH3allys 3HAHUH 110 TeME
"Tepmonunamuka. TerioBbie
MalIuHb"

https://m.edsoo.rw/IZZC67VF1

167

PesepBHelit ypok. O6o01eHuEe U
cucTeMaTH3alys 3HaHUH 10 Teme
"ArperatHble€ COCTOSIHUSI
BenlecTBa. Pa3zoBble epexoabl”

https://m.edsoo.ru/1YSH3LOLN

168

PesepBHrlit ypok. O6o01IeHue 1
CHCTeMaTH3alus 3HaAHUH 10 TeMe
"OnexTpuueckoe nosue"

https://m.edsoo.rt/URWBSCULE

169

PesepBuslit ypok. O6o0meHue u

https://m.edsoo0.ru/4ANCOULLOV



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

cucreMarmus3anus 3HAHUH I10 TEME
"IToCTOSIHHBIN JIEKTPUUECKUI

TOK

PesepBHeIil ypok. O000ICHHE 1
170 CHUCTEeMaTH3als 3HaHUI TI0 TEME
"Toku B pa3iuyHbIX cpeaax"

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

170

16



https://m.edsoo.ru/WZ02PRIG1

11 KITACC

KoanuyecTBO 4acos

Ne Hara DJIeKTpPOHHbIe U poBbIE
Tema ypoka Konrpoasnsie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoTsbI

B3anMonelicTBre TOCTOSHHBIX

1 MATHUTOB H MPOBOHIKOB ¢ 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarauTHoe 1oJe.
I'mnore3a Ammepa
BekTop MarHuTHOM MHIYKIIHH.
IT

2 PHHIHT Cynepnf) S 1 https://m.edsoo.ru/0YNNES57SO
MAarHUuTHBIX MmoJieH. JInnuu
MarHUTHOM MHIYKIIUH
MarsuTHOE T10JIe IPOBOJHHKA C

3 POBOI 1 https://m.edsoo.ru/F10ASACBX
TokoM. OnbIT Dpcrena
Cuta Amrepa, e€ HanpaBiIeHUE U

4 p P 1 https://m.edsoo.ru/1JEDF5SHEN
MOMYJTb

5 Pemenue 3amau 1 https://m.edsoo.ru/R8OPKEZP4
[Ipumenenue 3akoHa Ammepa.

6 DIEKTPOU3MEPUTEIILHBIE 1 https://m.edsoo.ru/SA2ACKSRB
npudopbI
Cuna JlopeHiia, e€ HanpaBJieHHE

0 . €HHE

7 1 MOAYIE {[BH}K i 1 https://m.eds0o0.ru/6MB8YZ8TN
3apsOKCHHOW YaCTHIIBI B
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenne 3amau 1 https://m.edsoo.ru/FWURORSOE
PaGora cunsl Jlopenia 1 https://m.edsoo.ru/MTHD23745

10 Pemenue 3agau 1 https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarsautHOE 110JI€ B BENIECTBE.

11 deppomMarHeTuku, napa- u https://m.edsoo.rt/W7HGQBK70
TMaMarHeTHKH
OcCHOBHBIE CBOWCTBA

12 dbeppomarnerukoB. [Ipumenenmne https://m.eds00.ru/960J4E47D
(heppoMarHeTUKoB
Pemenne 3amau no reme

13 " A " https://m.eds00.1ru/Q8JGTYNHT

MarauTHoOe 1oJe

P

14 | CHICHHE 3a/1ad HO"TeMe https://m.edsoo.ru/MPCUALFIM

MarauTHoe IoJe

SIBiieHME ANEKTPOMArHUTHOM

15 uHayKiuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAUS89
MAarHUTHON MHAYKIUU

16 C)1 (0713914791171 https://m.edsoo.ru/8STLELGTJZ
3aKO0H 3JIeKTpoMa oM

17 H STICKTPOMATHHTHOH https://m.edsoo0.r/7ZEOPOGAR3
uHaykunn Papanest
B .

18 HXPEBOC STCKTPHACCKOC ToJIe https://m.edsoo.rt/IONVHOINK
Toxku dyko
3SJ1C

19 JIC MEAYKIMH B JBOKYIAXCA https://m.edsoo.ru/X00I3RAA1
MIPOBOHUKAX

20 Pemenne 3amau https://m.eds00.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL.9
NupyktuBHOCTH. Karyika

22 WHJYKTUBHOCTH B IIETIH https://m.edsoo.ru/37WBAJCTF
IMOCTOSTHHOT'O TOKa
bl .DJ1C

23 BIICHHE CAMOMHIYKIMHH. /1 https://m.edsoo0.ruw/99CECGMBH

CaMOUWHIYKITUU



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH

3Heprm{ MAarsuTHOTO I10JIA

24 KaTYIIKH C TOKOM. https://m.edsoo.ru/PS4XRHOGS
DIIEKTPOMarHuTHOE T0JIe

25 Pemenue 3amau https:/m.edsoo. s u/MAWTH1ZS0
O06o001IeHre U cCUuCTeMaTU3aIMs

26 3HAHUH 10 TEME https://m.edsoo.r/WZCM1SBLO
"OnexrpoauHamuka"
KontposnbHas paboTa mo Teme

27 https://m.edsoo.ru/N9QLKI45Y
"OnexrpoauHamuka'
KonebarenpHas cucrema.

28 CBo0OoHbIe KOIeOaHus. https://m.edsoo.ru/R7D8WGSTQ
I"apmoHnueckue koeOaHus
Kunematuueckoe u

29 NUHAMHYECKOE OITMCAaHUE https://m.edso0.ru/G1UGM9AS5P
KOJIeOaTeIIbHBIX ABMKCHUH
DHepreTu4yeckoe ONuCcaHue.
BrIBOI IHAMHUYECKOTO
OIMCAHUS TAPMOHHYECKHIX

30 . https://m.edsoo.ru/3A83V2VLE
KOJICOaHUH U3 UX
SHEPTeTHYECKOTO 1
KMHEMAaTHYECKOT'O OIHCAHUS

31 Awmrimtyaa u asza konedbaHui https://m.edsoo.rw/IRUHIPMT1
[Tepuon u yacToTa KoJIEOAHMIA.
[Tepuoa ManbIx CBOOOAHBIX

32 KosiebanHii MaTeMaTHUECKOro https://m.edsoo.ru/BUSUSUF04

masiTHUKA. [lepros cBoOOAHBIX
KoJie0aHUH NPYKUHHOTO
MasiTHUKA



https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04

3aryxaromye KojaeoaHusl.

33 BriHyX)neHHBIC KOJIEOaHUSI. https://m.edsoo.ru/TGTITWAUO
Pe3onanc

34 ABTOKONICOAHUS https://m.edsoo.ru/BW1KOUGVP

35 Pemenue 3amau https://m.edsoo.ru/XPWCJ9CPJ
VYpok-koH(pepeHus

36 "MexaHUYEeCKHE KOJacOaHus B https://m.edsoo.ru/DAYGBRUY]J
MY3bIKAJIbHBIX UHCTPYMEHTaX"
O06001IeHNEe U CHCTEMAaTH3aIIHS

37 3HaHUM Mo Teme "MexaHuyeckue https://m.edsoo.ru/SVIMHCHI10
KoJieOaHus"

38 3HeKTp0MarHHT,HHe KOEOaHHS. https://m.edsoo.ru/HSB2W8APN
KonebarenbHblit KOHTYD
®opmyna Tomcona. Csi3b
aMILTUTYIBI 3apsia

39 KOHJIEHCATOpa C aMILTUTY 101 https://m.edsoo.rt/RHGLVVKQS
CHJIBI TOKA B KOJICOATCIIHHOM
KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B

40 UJcaIbHOM KOJIeOaTeIbHOM https://m.edsoo.ru/MMO1P2WQN
KOHTYpE
3aTyxarolue 31eKTPOMarHuTHbIE

41 koJebanus. BeIHY)1eHHbIE https://m.edsoo.ru/4VHII3UMW
ANIEKTPOMArHUTHBIC KOJIeOaHus
IIepeMeHnHsbli TOK. Pesuctop u

42 KOHJEHCATOp B LENHU https://m.eds00.ru/OG6JQHTOD
MEPEMEHHOr0 TOKa

43 Karymka MHIyKTUBHOCTH B LIENN https://m.edsoo.ru/6P4EKO01H7



https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

NEPEMEHHOTO TOKA

3akoH OMa AJ1s1 DJIEKTPUUECKON

44 https://m.edsoo.ru/P1FZDISQV
LETMU IEPEMEHHOTO TOKa
MomHoCTh NEPEMEHHOTO TOKA.

45 AMIUITYIHOE U ACHCTBYIOLIES https://m.edsoo.ru/6P4CXH152
3HAQUYE€HHE CUJIbI TOKA U
HaIPSKEHUS

46 Pe3oHaHC B ayieKTpHUUYECKOi 11enu https://m.edsoo.rt/AYQWXESRA

47 Pemenue 3agau https://m.edso0.rt/0CVLSMIOS
WneanbHbIi TpanchopmaTop.

48 Hpomssozcteo, nepenatia - https://m.edsoo.ru/F142U7UQR
MOTpeOICHUE IICKTPUUSCKON
SHEPIrUu
DKOJOTUYECKHE PUCKHU TIPH
MIPOU3BOCTBE JICKTPOIHEPTHH.

49 KynbTypa ucnonb3oBanus https://m.edsoo.rt/UYDMIDXZW
3JIEKTPOIHEPIUU B TOBCEAHEBHOM
KU3HHU

50 Permenue 3agau https://m.edsoo.ru/IR54QM6F2

51 Pemrenue 3amau https://m.edsoo.ru/7UFPFE3KK
O06001IeHre U crucTeMaTu3alus

52 SHAHHI TO TEME https://m.edsoo0.ru/I6YYY79EQ
"DJIeKTpOMarHUTHHIC
KojeOanus"
MexaHnu4ecKue BOJHBI.

53 XapaKTepUCTUKU MEXAHUYECKUX https://m.edsoo.ru/OP6YANBXC
BOJIH

54 CBolicTBa MEXaHUYECKUX BOJH https://m.edso00.ru/4S5QXKBUX



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX

55 3ByK. XapaKkTepUCTHUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
Wudpa3Byk u yapTpa3BykK.

56 [lIymoBoe 3arpsi3HeHNE https://m.edsoo.ru/24XDNL1P1
OKpYXaIoIIe Cpeabl

57 Pemienue 3agau https://m.edsoo.rt/SWQQHEYAJ
DNEeKTPOMarHUTHHIE BOJHBI.

58 H3nydeHue 31eKTpOMarHUTHBIX https://m.edsoo.rt/EHMGUTOBG
BOJIH
DHEprust ANEKTPOMATrHUTHBIX

59 BOJIH. CBOMCTBA https://m.edsoo.ru/HOOHGOG6VS
AMEKTPOMArHUTHBIX BOJIH
[IIxana 31eKTpOMAarHUTHBIX

60 poxit. Hpumeneriie https://m.edsoo.ru/RZ8SBKEK VL
3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMITBE paTuoCBsI3U U

61 TeseBu/IeHHs. Pagnonokars. https://m.edso0.ru/7KCCHOBNS
DIIeKTPOMarHUTHOE 3arpsi3HEHUE
OKpYXaroIlei cpeaspl

62 FOHTPOHBHM pabora o Teme https://m.edsoo.ru/NJT16HVEI

Kone6anus u BosiHbI"

63 CBeT. 3aKOH NPAMOIHHEHHOrO https://m.edsoo0.rt/KSRDTMZWV
pacrpocTpaHeHus CBeTa
Pemenue 3a1ay Ha MpuMeHEeHNE

64 3aKOHa IPSIMOJIMHEUHOTO https://m.edsoo.ru/3H2YT 4R41
pacrpocTpaHeHusl CBeTa
Ortpaxenue cBera. [Lnockoe

65 https://m.edsoo.ru/TIX9ZBOSG

3epkano. Cdepuyeckoe 3epKano



https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
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https://m.edsoo.ru/TIX9ZBOSG

[Ipenomiienne cBera.
AOCOIIOTHBII U OTHOCUTEILHBIN
MOKa3aTelb MPEIOMIICHHUS.

66 https://m.edsoo.rt/LNCHI3MOR
[TonHOE BHYTpEHHEE OTpaKeHUE.
[IpenenbHbiii yroa moaIHoro
BHYTPEHHETO OTPaKEHUS
Pewienue 3a1a4 Ha mpuMeHeHKE

67 3aKOHOB OTPAXKEHUS U https://m.edsoo.ru/C4D3UDGG4
MPEIOMJIICHHUS CBETA
Xon nydeit B mpusme. Jucnepcust

68 cBera. CIIOKHBIN cOCTaB OEI0ro https://m.edsoo.rw/HYZWS631.2
cBera. LlBeT

69 Jnsbt. Gokycroe paccTosHnue i https://m.eds0o.rW/SXWYEXTXM
ONTHYECKAs CUJa JINH3BI
[octpoenne nzodpaskeHuit B

70 JIMH3aX U UX CHCTEMaXx. https://m.eds00.ru/6SRTDG4V7
YBenuvyeHue JTuH3bI
Pemienue 3a1au Ha mocTpoeHue

71 M300paXKEHUH, MOTy9aeMbIX C https://m.edsoo.rt/YAGCQPWZX
MOMOIIIBIO JINH3

72 I'ma3 kak onrnueckas cucrema https://m.edsoo.ru/OVMKII19EZ
Pemenue 3agau. [Ipenenst

73 MPUMEHUMOCTH T€OMETPUUECKON https://m.edsoo.ru/OENIDYBRZ
ONTHKH

74 CKopocTs CBETa H MCTOJEI e https://m.edsoo.ru/UCGBDSEVT
U3MEPECHUS

75 Hucnepcus cera https://m.edsoo.ru/1VIJZOF05

76 Hurepdepennus creta https://m.edsoo.ru/ZQB6756KE



https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
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https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE

KOFepeHTHBIC HCTOYHUKU.

77 VYcnoBusa HaOIOIeHUS https:/m.edsoo.ru/HIXX3P5SWN
MaKCUMYMOB 1 MUHMYMOB

78 Pemenue 3amau https://m.edso00.1u/SX9F3FNP3

79 [Ipumenenune uHTEpHepeHIINN https:/m.edsoo.ru/11ISQL6DM

80 Hudpakums cBeta https://m.edsoo.ru/KPOD2N63D
JudpakimonHas pemeTka.

81 VcanoBue HAOMIOIEHNS TIIaBHBIX https://m.eds00.1u/V7S3Y95TQ
MaKCHMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE
[Torepe4HOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.ru/TWKIJKW3NH
[Tonspu3anus cBeta

84 Pemenue 3amay https:/m.edsoo.ru/766EAF7DL

85 CBeToBbI€E SIBIIEHUS B IPUPOJIE https://m.edsoo.ru/VIWOIR3ES
O0001IeHre U CUCTEMAaTU3 AL

86 R " " https://m.edso00.ru/ZQ1JZ7TMYC
3HaHuii o TeMe "OnTuka
Kowurpomnsnas pabora 1o teme

87 P p https://m.edsoo.ru/WMVMI1ARQU
«OnTtukay
I'paHuUIBI MPUMEHUMOCTH
KJIACCHYECKOI MEXaHHUKH.

88 https:/m.edso0o0.ru/GT085PL4Q
3aKOHBI JIEKTPOJUHAMUKHU U
TIPUHIIAIT OTHOCUTEIIEHOCTH
IlocTynaTel cnenualIbHON TEOPUH

89 Y H p https://m.edsoo.ru/SSVLSW7WK
OTHOCUTEIBHOCTHU
[IpocTpaHCcTBEHHO-BPEMEHHOM

90 unTepBai. [IpeoGpa3oBanus https://m.edsoo.ru/7ZFTXIX84

Jlopenua. YcnoBue
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https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
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NpUIMHHOCTH. OTHOCUTEIBFHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JTTHHBI

DHeprus U UMILYJIbC

91 o https://m.edsoo.ru/GPUPD6117
PEISITHBUCTCKON YaCTHIIBI
CBs13b Macchl ¢ SJHEpruen u

92 MMITYJIbCOM PEIATUBUCTCKON https://m.edsoo.rt/UOCTGTEMG
YaCTHIIBI. DHEPTHS MIOKOS

93 Parosectioe Tertosoe https://m.edsoo.rt/YWVZA9QOH
M3ITy4eHue

94 3akoH cMenieHus Buna https://m.edsoo.ru/R1JD6DWAM

95 lq?;l:;iza M. Ilnarika o kBanTax. https://m.edsoo.rt/RW82CYUS89

96 DHeprust U UMITyJIbC GOTOHA https://m.edsoo.ru/14SLLOJ97
dotordpdext. OnbiTer A. T'.

97 CrosieToBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
¢doroaddexra
YpaBHeHue DUHIITEHA 115

98 dhoroarddekra. "KpacHas https://m.eds00.ru/DOQYSU4GM
rparuma” gorordpdexra

99 Aannerne caera. Onbiret I1. H. https://m.edsoo.ru/1746VP412
JleOeneBa

100 BosnHoBBIE CBOICTBA YacTHI] https://m.edsoo.rt/UMEW9AOCE
Bounnsl ne bpoiina. [[nuHa BosHbI

101 e bpoiiuna 1 pasmepst 0bacTh https://m.edsoo.ru/MVA3A30ZQ

JIOKAIU3aluU JBUXKYIIEHCs
YaCTHUIIBI



https://m.edsoo.ru/GPUPD61I7
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KopmyckynsipHO-BOITHOBOM

102 https://m.edsoo.ru/2XMBTMSAQ
Ty aau3Mm

103 Jlupariins S1EKTPOHOB Ha https://m.edsoo.ru/XH242PNOK
KpUcTaJiax
Creuunduka usmepeHuii B

104 MHKpOMHp?' COOTH? HHICHIT https://m.edsoo.ru/BMLQCWU6S
HeonpenenEHHOCTEN
Ieitzenbepra

105 Pemenue rpaduyeckux 3anay https://m.edsoo.ru/D207BTWDIJ

106 Pemenue pacu€THbix 3amau https://m.edsoo.ru/ZUBH25VIV
KonTtponsHast pabota o Temam:

107 "Ocnoss CTO", . https://m.edsoo.ru/U4HQ8CZ90
"KopmyckyisipHO-BOIHOBOM
Jyanusm"
OMBITHI 110 UCCIIEIOBAHUIO

108 ctpoenus aroma. [Inanerapnas https:/m.edsoo.rt/SMMRTGFK 1
Mozenb aroma Pesepdopaa

109 Iloctynars! bopa https://m.edsoo.ru/SWVSSUN&J
Buapl ciektpoB. CiekTp

110 YPOBHEU 3HEpruu aToMa https://m.edso0.ru/T6T3FTQ6Y
BOZOpOJA

111 E;IIOYILTG?;O:;:;HWKHeHHoe https://m.edsoo.ru/WJ9SLAOOP

112 Jlazep https://m.edsoo.rt/CAG7KBIQ7
Hyxnonnas monens siapa

113 Tefisenbepra-Hpanerko. 3apsz u https://m.edsoo0.rw/ JGIMALCVV

MaccoBOe 4uciIo sapa. M3otomsl.
PagnoakTuBHOCTH
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https://m.edsoo.ru/U4HQ8CZ90
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114

3aKoH paIMOaKTUBHOTO pacIaja.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Biausaue
pPaZMOaKTUBHOCTH Ha )KUBBIC
opraHusmsl. JlozumeTrpus

https://m.eds00.1u/8QM2PG4J1

115

DHeprus CBS3U HYKJIOHOB B sIpE.

Snepubie cunbl. Jledekt Macchl
sapa. SlaepHble peakiuH.
Snepusie peakropsl. [Ipobaembl
YIPaBIsAEMOro TEPMOSIEPHOIO
CUHTE3a. DKOJIOTMYECKUE
ACIEKThl Pa3BUTUS SAEPHOU
SHEPreTUKU

https://m.edsoo.rt/YOQ4MRH2H

116

Meronsl perucTpanuy U
HCCIIETOBAHUS DIIEMEHTAPHBIX
yactull. DyH1amMeHTalbHbIC
B3aUMO/JICCTBUS. bapnuoHsl,
ME30HEI U JICIITOHEI.
[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-riirooHHast
MOJENb aIPOHOB

https://m.edsoo.ru/1EJHULHDS5

117

®du3uKa 3a npeaenaMmu
CrangaptHoit Mmogenu. TémHuas
Matepusi U TEMHAs SHEPTHS.
EnuncTBO uznyueckoit KapTUHBI
Mupa

https://m.edso0.:u/AGIWSWE4Z

118

Dransl pa3BUTHS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

https://m.edsoo0.ru/KG802NRIU

119

[TpruMeHUMOCTh 3aKOHOB (PU3UKU

https://m.edsoo.ru/WIQ11.87R6



https://m.edsoo.ru/8QM2PG4JI
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https://m.edsoo.ru/A6IW5WE4Z
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JUIsL 0OBSCHEHUS IPUPO/IBI
KOCMHYECKUX 00BEKTOB. MeTOBI
aCTPOHOMHYECKHX HCCIICTOBAHUI

CoBpeMeHHbBIE ONITHYECKUE

120 TEJIECKOIbI, paIuOTEIECKOIIBI, https://m.edsoo.rt/KOWWMA4AJIE
BHeaTMoc(epHast acCTpOHOMHS
Bun 38é3nn0ro HeOa. Co3Be3nus,

121 ApKUE 3BE3/bI, INTAHETHI, UX https://m.edsoo. s w/TNSSKWOTY
BUINMOE IBIKEHIUE
Conneunas cucrema. ColrHie.
ConHe4Hast aKTUBHOCTb.

122 https://m.edsoo.rut/UGLWTUXUH
Wcrounuk sneprun ConHua u
3BE3]]
3BE3/bI, X OCHOBHEIE
XapaKTepUCTHKH. /[narpamma

123 " P p . Huarp https://m.edsoo.ru/I XHH46BIR

CIIEKTPATIbHBIN KJIACC —

CBETUMOCTE"
3Be3/bI TIIaBHOM

124 A https://m.edsoo.rw/IF3TMPIO]
MOCJIEI0BATENLHOCTH
BuyTtpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O

125 MIPOUCXOKICHUU U DBOJIOLUU https://m.edsoo.ru/Y3IMJO6ZTY
ComHiia ¥ 3BE3J1. JTaIbl JKU3HA
3BE3
Mneunsrii [1yte — Hama

126 I"anaktuka. THUIIBI TaJTaKTHK. https://m.edsoo.ru/PHTIFZRQV
UYépHble AbIPHI B sIApax TalaKTHK

127 Bcenennas. Pacimiupenue https://m.edsoo.rt/UCGDOBD7Y



https://m.edsoo.ru/K9WWM4JIE
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Bcenennoii. 3akon Xa66ma.
Teopust bosbiioro B3peIBa.
PenukroBoe nznyueHnue

128

MacmrabHasi CTpyKTypa
Bcenennoi. Meraraiaktuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npo0aembl
ACTPOHOMHHU

https://m.edsoo.rt/ WCAIUBA2Q

130

Ou3nyecKuil MPakTUKyM IO TEME
"HccnenqoBaHue MarHUTHOTO
MOJISI IOCTOSSHHBIX MAarHUTOB"
nin "MccnenoBaHue CBOMCTB
(heppomMarHeTUKOB" HITU
"HccnenoBadnue IeiCTBUS
MMOCTOSTHHOTO MarHWTa Ha PamMKy
¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Du3HYECKUN IPAKTUKYM 110 TEME
"N3mepenue cuibl AMiiepa" wim
"N3yueHne 3aBUCUMOCTH CUJIBI
Awmrepa OT CuiIbl TOKA'" WIIH
"OnpeneneHne MarHuTHOU
WHAYKIIMHA HA OCHOBE U3MEPEHHUS
cuibl Amnepa”

https://m.edsoo.ru/567ERZSQT

132

DU3NYECKUN TPAKTUKYM 110 TEME
"UccnenoBaHue ABICHUS
3J€KTPOMArHUTHOM MHAYKIUNU"
unu "OnpeneneHne HHAYKIUU
BHUXPEBOI'0 MarHUTHOTO MOJIS"

https://m.eds00.ru/6041UI80D

133

DuU3NYECKUN MTPAKTUKYM 110 TEME
"UccnenoBanue ABICHUS

https://m.edso0. s W/FNW63917S



https://m.edsoo.ru/XTCIKQGX4
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https://m.edsoo.ru/OJIEYJBSH
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camounaykiuu'" wim "COopka
MOJIEININ AJIEKTPOMArHUTHOTO
reseparopa"

134

®u3HYECKU IPAKTUKYM I10 TEME
"U3mepenue nepuoaa
CcBOOOIHBIX KOJIE€OAHNI HUTSHOTO
Y NIPY>KUHHOT'O MasiTHUKOB"

https://m.edsoo.ru/GAXGU69KA

135

Pu3HYECKUN IPAKTUKYM 110 TEME
"[IpeoOpazoBanme SHEPTUU B
MPY>KMHHOM MasiTHUKe"

https://m.edsoo.ru/SJI3HWUIJFI

136

DuU3HYECKUHN IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4epe3 MOCIeI0BATEIHHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy ¥ pe3ucTop' Wiun
"UccnenoBanue paboOThI
HMCTOYHHMKOB CBETA B LIETIH
NepeMEHHOT0 ToKa"

https://m.edsoo.ru/LNOY8MGT9

137

DuU3NYECKUN MTPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB
3BYKOBOH BOJIHBI"

https://m.eds00.:uw/7TER2Y2WQ

138

®uU3HUECKUI IPAKTUKYM I10 TEME
"NU3mepenne nokazarens
MPEJIOMJIEHUS CTEKJIA" WIH
"TTomyuyenue n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajla U
JTUH3b"

https://m.edsoo.ru/PSFJZF82U

139

DuU3NYECKUN MTPAKTUKYM 110 TEME
"HccneqoBanue 3aBUCUMOCTH

https://m.edso0.ru/Q0Q2UZ8N9



https://m.edsoo.ru/GAXGU69KA
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(hOKyCHOTO PacCTOSIHHS OT
BellecTBa (Ha MpUMepe KUAKUX
muH3)" wm "M3mepenne
(hOKyCHOTO pacCcTOSTHUS
paccenBaroLIuX JUH3"

140

DU3NYECKUH TPAKTUKYM 110 TEME
"Habmonenne qudpakiumm,
uHTEepGEPEHITUU U TIOJIIPU3AIIIT
cera"

https://m.edsoo.rt/RIEYWY7CM

141

DU3NYECKUH TPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U
SHEPTUU PEIATUBUCTCKUX YACTHII
(mo dororpacdusim Tpekos
3apsHKCHHBIX YACTHIL B
MarHuTHOM moJe)"

https://m.edsoo.rt/OTLRWY3PW

142

dusznueckuil NpakTUKyM 10 TeMe
"M3mMepeHune NOCTOSHHON
[Inanka Ha OCHOBE HCCIIEN0BAHUS
dotorddexra" wum
"HccnenoBaHue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO OT
HaIpsKeHns"

https://m.edsoo.ru/Y34AXQNLN

143

Du3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
pa3peKEeHHOT0 aTOMapHOIO
BOJIOPOJIa U U3MEpPEHUE
nocTostHHOM PunGepra”

https://m.edsoo.ru/8PYJEZYBO

144

DuU3HYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO

https://m.edsoo.ru/C3HI5SS5E4



https://m.edsoo.ru/R1EYWY7CM
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(hoHa ¢ UCTOJIb30BaHUEM
nozumetpa" win "M3ydyenue
MOTJIONICHUSI OeTa-4yacTHII
amoMuHuem"

145

®u3HUECKUI IPAKTUKYM I10 TEME
"Habmronenus 38€34H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCIO0JIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUN
JUTS OTIPEICIICHUS] TIOJIOKEHU S
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOro
MOYIIAPUS U SIPKKE 3BE3BI" HITH
"Habmronenus B Teneckon JIyHsl,
IUTAHET, TYMaHHOCTE! U
3BE3AHBIX CKOIICHUIH"

https://m.edsoo.ru/PR4K0OOVZY

146

O00011eHrEe U CUCTEMAaTU3ALIIS
3HaHu#. Ponb pusuku u
ACTPOHOMHUHU B IKOHOMHUUYECKOH,
TEXHOJOTMYECKOM, COLIMATLHON U
ITUYECKOH cdepax AeaTeTbHOCTH
YyeIoBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O0001IeHrEe U CUCTEMAaTU3ALIHS
3HaHuid. Ponb 1 MecTo Gpusuku u
ACTPOHOMHUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

https://m.edsoo0.ru/G145HQT3W

148

O00011IeHrEe U CUCTEMAaTU3 AL
3HaHu#. Ponb pusnueckoi

https://m.eds00.u/AOX66XKGX



https://m.edsoo.ru/PR4K00VZY
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Teopuu B GOPMUPOBAHUU
MPEACTABICHUH 0 (PU3UIECKOM
KapTHHE MUPa, MECTO
(u3nueckoit KapTUHBI MHUpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O MPUPOJE

O000I11IeHNE U CUCTEMATH3ALUS

149 . " " https://m.edsoo.ru/34RK44YVZ
3Hauuii o teMe "Kunemarnka
O0001IeHre U CUCTEMAaTU3 AL

150 . " " https://m.edso0.rt/EOD18QXGW
3Haunii mo teMe "Kunemarnka
O00011IeHNE U CUCTEMATHA3ALIMS

151 Hul " Ii https://m.edsoo0.ru/VTQF4UOXU
3HaHUi no teme "J{uHaMuKa
O00011IeHNE U CUCTEMATH3ALIIS

152 3gaHui 1o teme "CraTuka https://m.edsoo.ru/ASCPSEJHX
TBep0ro Tena'
O000I11IeHNE U CUCTEMATH3ALIUS

153 3HAHUU 110 TeMe "3aKOHEBI https://m.edsoo.ru/7A6P6FWC2
COXPAaHEHHUs B MEXaHUKe"
O00011eHrEe U CUCTEMAaTU3ALIHS
3HaHUH 110 TeMe "OCHOBEI

154 . https://m.edsoo.ru/JRCSWNXDH
MOJIEKYJISIPHO-KUHETHYECKOM
teopun"
O0001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUH II0 TEME

155 " https://m.edsoo.ru/10P456WO8

Tepmonunamuka. TeruioBsie

MAaIuHe!"

156 O00011IeHrEe U CUCTEMAaTU3 AN https://m.edsoo0.ru/VOTG69RUR



https://m.edsoo.ru/34RK44YVZ
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3HaHUM 10 TeMe "ArperaTHbie
cocTogHud BenlecTsa. Pa3oBEIe
nepexoant"

OO0001IEHUE U CUCTEMATU3ALIUS

157 3HaHUH 10 TeMe "DIEeKTpUIECKoe https://m.edsoo.ru/76PSKZV5A
nojie"
O06o001IeHre U CUCTEMAaTHU3ALIIHS

158 sHaHui mo teme "llocTosHHBIN https://m.eds00.ru/86 VR2HMRJ
AJIEKTPUICCKUN TOK"
O0o001IcHNE U CHCTEMATH3ALIMS

159 3HaHui 1Mo Teme "Toku B https://m.edsoo.ru/ESIK18H3F
pa3nuyYHbIX cpenax”
O06o001IeHre U CUCTEMaTH3 A

160 3HaHUH 1Mo TeMe "MarauTHoe https://m.edsoo.ru/30X0OJJYUH
nose"
PesepBurlit ypok. O6001eHue u

161 cucTeMaTu3alys 3HaHUHM 110 TEME https://m.edsoo.ru/LUNKZILUR7
"DyeKTpOMarHuTHas MHIyKIus"
PesepBHbIif ypok. O6001IeHNE H

162 CHUCTEMAaTH3alMsI 3HAaHUH 110 TEME https://m.edsoo.ru/3FO7TMLKSL
"MexaHu4eckue KojacoOanus"
Peseprubiil ypok. O60011eHIE U
CHCTeMaTH3aIlys 3HaHUH 110 TeMe

163 https://m.edsoo.ru/FMILEP76S
"DeKTpOMarHuTHbHIE
koJieOanus"
Peseprubiil ypok. O6001eHNE 1

164 CHCTEeMaTH3alMsl 3HaHUH 10 TeMe https://m.edsoo.ru/JDEW35XXF

"MexaHUYECKHE U



https://m.edsoo.ru/76P5KZV5A
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3JIEKTPOMArHUTHBIE BOTHBI"

PesepBHeiit ypok. O600IeHHE U

165 cHCTeEMaTH3allus 3HaHUH 110 TeEME 1 https://m.edsoo.ru/WILMATIT6
"Ontuka"
PesepBHslit ypok. O6o01IeHHEe U

166 cHCTEeMaTHU3allus 3HaHUH 110 TeMeE 1 https://m.edsoo.ru/NB6V3ZB81
"Ocnossl CTO"
PesepBHslit ypok. O6o01mieHue u
CHCTEMAaTH3aLMs 3HAHUH 110 TEME

167 | H . 1 https://m.edsoo.ru/3G6FJ3FFN

KopnyckynsipHO-BOIHOBOM

nyanusm"
PesepBuslit ypok. O600meHue 1

168 cucTeMaTu3alys 3HaHUH 110 TEME 1 https://m.edsoo.ru/HGF8GQ8AS
"du3uka aroma"
PeseprubIil ypok. O6001IeHNE U
cUCTEMATU3aIUs 3HAaHUH 10 TEME

169 " 1 https://m.edsoo.ru/3RSUU1PS8G

dwu3uKa aTOMHOTO SApa U

3JI€MEHTapHBIX YaCTUIL"
PesepBHbIif ypok. O6001IeHNE H

170 CHUCTEMAaTH3alMsI 3HAaHUH 110 TEME 1 https://m.eds00.ru/GQDTDSIRQ
"OnemeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10 170 16

[MPOTPAMME



https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ

INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kox
NpoBepPsieMOro
pe3yJjbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/ibHOI MPOrpPaMMbI CpPeIHEro 001ero 06pa3oBaHusA

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MecTo (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOU AEATEIbHOCTH JIFOIEH

10.2

Y4YuTBIBaTh TpaHUIBl NPUMEHEHHMsS W3YYEHHBIX (U3MYECKHX MOJENEeH:
MaTepHalibHasi TOUKa, MHEepIHaIbHas CUCTEMa 0TCUYETa, aOCOIIOTHO TBEPAOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHU T'a30B, KUIAKOCTEN U TBEPABIX TeE,
TOYCYHBIN ANIEKTPUUYECKHUM 3apsil — IPH PelICHUH (PU3NIECKUX 3a/1a4

10.3

PacrniozHaBaTh u3nueckue siBieHus (MPoLecchl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOpUU  CTPOEHUs
BEUIECTBA U OJIEKTPOAMHAMUKHM: DPABHOMEPHOE U PAaBHOYCKOPEHHOE
OpsSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TMaJeHHE Tel, MABIKEHHE II0
OKpPY’KHOCTH, HMHEpLHMsA, B3auMmojeiictBue Tei; auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE KUIAKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tel
Opu HarpeBaHuM (OXJIAXAEHWH), TEIUIOBOE pPABHOBECHE, HCIApEHHUE,
KOHJCHCALYs, IUIaBJICHUE, KPUCTAJUIM3ALMs, KAIICHUE, BIAXKHOCTh BO3/1yXa,
NOBBILICHHUE JABJICHUS ra3a IIPU €r0 HarPEBaHUU B 3aKPBITOM COCYAE, CBS3b
MEXJly IIapaMeTpaMM COCTOSIHHUA ra3za B M30IpoLeccax; dJIEKTpU3aLus Tell,
B3aMMOJCHCTBHE 3aps 0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBUYKEHUE, UCMOJb3Ys (PHU3HUECKHUE BETUYHHBDI:
KOOpAMHATA, IIyTh, IEPEMELIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJbC TeEJla, KUHETHUYECKas DJHEpPrus, IOTECHUUAlbHAs DJHEPrusd,
MeXaHuueckass paboTa, MexaHW4yecKas MOUIHOCTb, NpU  ONHCAHUHU
NPaBUWIbHO TPAKTOBaTh (PU3UUECKUN CMBICT HCIOJIb3YEMBIX BEIMYHH, MX
0003HaYeHHs M EAMHUIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOLINE JTAHHYIO
($u3nUeCKyI0 BETUUMHY C IPYTHMHU BEIIUIHHAMU

10.5

OnucelBaTh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIE SIBIICHUSA,
UCTIONB3Ys (PU3MYEeCKHe BETMUYMHBL: JaBlIEHHE ra3a, TeMIepaTypa, CpeaHss
KUHETHUYECKast SHEprus Xa0THUYECKOTO JBUKECHUS MOJIEKYI,
CpEeIHEKBaJpaTUYHasi  CKOPOCTb  MOJEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHsII JHEprusi, padora rasa, KOX(PQHUIMEHT IOJIE3HOTO JCUCTBUS
TEIUIOBOTO JABUTaTesl; MPU ONMMCAHUU MPABWIBHO TPAKTOBATh (PM3MUYECKUN
CMBICJI UCHOJB3YyEMbIX BEIMYUH, UX O0OO3HAYEHUs U €AMHUIBI, HAXOIUTh
(GopMyIbl, CBS3bIBAIOIME JAHHYIO (DU3UYECKYIO BEJIUYMHY C APYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh  W3YyYEHHbIE  JJIEKTPUYECKHWE  CBOWCTBA  BellecTBa U
AJICKTPUYECKUE SIBJICHUS (MIPOIECCHI), UCIIONB3Ysl (PU3MUECKUE BEIUYUHBI:




JNEKTPUYECKUN  3apsjl, DJIEKTPUYECKOE II0Jie, HANpPSHKEHHOCTh OIS,
NOTEHIIMAJ, Pa3HOCTh MOTEHLUAJIOB; IIPU OIMUCAHUU NIPABUIIBHO TPAKTOBATh
(Gu3nuecKknii CMBICH UCMOJIb3YEMBIX BEJIMYHMH, UX 0003HAYECHUS U €JUHULIBI;
yKa3bplBaTh (OpMyJibl, CBSA3BIBAIOIINME JAHHYI (U3NYECKYIO BEIMYUHY C
JPyTUMH BETUUYNHAMU

10.7

aHAIM3UPOBATh (PU3NYECKUE MPOLIECCHl U SBJICHUS, UCIONB3Ys (PU3HUECKUe
3aKOHbl M TPUHIUIIBLI: 3aKOH BceMHpHOro Ttsarotenus, I, II u III 3akonbl
HrroToHa, 3aKOH COXpaHEHUsS MEXaHUYECKOW HHEPrUH, 3aKOH COXpPaHEHUS
UMITyJIbCa, NPUHIUI CYNEPHO3ULMU CUJI, MPUHUUI PaBHOIpPaBUSA
MHEPLUAIBHBIX CUCTEM OTCYETA; MOJEKYJIIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHMS BEILECTBA, IAa30BbIE 3aKOHBI, CBSI3b CpPEAHEW KHUHETHYECKOU
SHEPruM TEIUIOBOTO JBHKEHHUS MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoH,
NEepBbIH 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXpPAaHEHUS 3JIEKTPUUECKOIo
3apsiaa, 3akoH KyioHa; mpu 3ToM pa3iuyaTh CIOBECHYIO (DOpPMYIHpPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE M yCIIOBUS (FpaHHULbI, 007acTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TNPUHIUIBI JIEUCTBUS MAallUH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuyaTh yCIOBUS HMX  0€30IacHOro
UCIIOJIb30BaHUS B IOBCEIHEBHOM JKU3HU

10.9

Brimmonaare OKCIICPUMCHTBI I10 HCCICAOBAHUIO (bI/IBI/I‘-ICCKI/IX SIBJIECHUU U
MMponecCOB C UCIOJB30BAHUEM IIPSAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpHU 5TOM
dbopmynupoBaTh podieMy (3a7ady) U THIOTE3y YU4eOHOTO HKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pYyIOBaHMUs, IPOBOIUTH OIBIT
U GOPMYJIUPOBATH BHIBOJIBI

10.10

OCYHICCTBJ'IHTI) HpﬂMI)IC U KOCBCHHBIC I/ISMGPCHI/HI (1)I/I3I/I‘~ICCKI/IX BCJINYNH,
IpU 3TOM BBIOMpPATh ONTUMAJbHBIA CIOCOO HM3MEPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh  3aBHCHMOCTH  MEXIy (U3MYECKUMH  BEIUYHHAMU C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH; TIPH OTOM KOHCTPYHUPOBATh
YCTaHOBKY, ()UKCHpPOBATh  pPE3yJbTaThl  IOJYYECHHOW  3aBUCUMOCTHU
(bU3MYEeCKUX BEIWYMH B BHJAE TAaOMUIl W TpadUKOB, JI€JIaTh BBIBOIBI TIO
pe3ysibTaTaM MCCIIeI0BaHUs

10.12

Cobnromats mpaBmiIa 6€301MacHOTO TPYAA MPH MPOBECHUN UCCIICIOBAHHUHA B
paMKax  y4yeOHOro  OKCIEpUMEHTa,  Yy4EOHO-HCCIEAOBATEIBCKOM |
NPOCKTHOH AEATEIBHOCTH C HCIOJIB30BAHUEM W3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYTOBAHMS

10.13

Pemrate pacuérHpie 3amauM ¢ SBHO 3aJaHHON (PHU3MUYECKOW MOJEIBIO,
HCIIOJIb3YyA (1)I/ISI/IIICCKI/IG 3aKOHBI 1 NIPUHOUIIBI; HA OCHOBC aHalin3a yCJIOBUA
3a7jauu BbIOMPATh (PU3UUECKYI0 MOJEIb, BBIACIATh (GU3NUYECKUE BEITHMUMHbI
u (opMynbl, HeoOXoAuMble i €€ pelIeHUs, NPOBOAUTH pPAaCUYEThl U
OLIEHUBATh PEAILHOCTH M10JIyY€HHOTO 3HAUeHUs (PU3NMUECKON BEITMUMHbI

10.14

Pemats Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaTh JJOTHYCCKH




HETPOTUBOPEUYMBYIO IIEMOYKY PpACCYKICHHI C OMOpOM Ha H3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  mpH  peHIEHMHM  y4eOHBIX  3a/Ja4  COBPEMEHHBIE
WHQOPMALIMOHHBIE  TEXHOJIOTUH IS TIOWCKa, CTPYKTYPHPOBaHUS,
UHTEpIpeTallud U TPEACTaBICHUS Yy4yeOHOW W Hay4HO-TIOMYJISpHON
uHbOpMallMK, TONYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTUYECKU
aHAIM3UPOBATH MOJTy4YaeMyto HH(OpMALIHIO

10.16

[IpuBoAKMTH TPUMEPHI BKJIAIa POCCUUCKUX H 3apyOeKHBIX yUEHBIX-(DU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOUIETO MHpa, B
Pa3BUTHE TEXHUKH U TEXHOJIOTUH

10.17

Hcnonp3oBaTh TeOpeTUYEeCKHe 3HAHUS MO (PU3UKE B MOBCEIHEBHOH >KHU3HU
s obecriedeHrss 0€30macHOCTH Tpu  oOpamieHun ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, Ul COXPAHEHHs 370POBbSl M COOJIIO/IEHUS
HOPM 3KOJIOTHYECKOT'0 IOBE/ICHUS B OKpYXKarolel cpene

10.18

PaGorate B I'pyarne€ C BBIIOJHCHUCM PAa3JIMYHBIX COHHUAJIBHBIX poneﬁ,
MJIAHUPOBATH Pa0OTy TPYIIIILI, PAIMOHAIBHO PACIPEACNISATh O0S3aHHOCTH U
IJIAaHUPOBATh JACATCIBbHOCTh B HCCTAHAAPTHBIX CUTyalUAX, aJCKBATHO
OLCHMBATh BKJIaJ KaXJI0ro M"3 YYaCTHHKOB TIpPyHIlbl B PCHICHUC
paccMaTpuBaeMoi TPOOIEMBI

11 KIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero oopasoBanmsi

JleMOHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOU Hay4HOI KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
U TEXHOJIOTUH, B TNPAKTUYECKOM NEATEIBHOCTH JIIOJAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

Y4uuTbiBaTh TpaHULIBI TPUMEHEHUS H3YyUYEHHBIX (PU3NUYECKUX MOJeNeH:
TOYCYHBIA DIEKTPUYECKHM 3apsii, sAepHas MOJeIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO sJIpa MPH pelieHn: (GU3NUECKUX 3a71a4

11.3

PacnioznaBate (usznueckue sBieHus (porecchl) U OObICHITh UX HA OCHOBE
3aKOHOB  IEKTPOJAVMHAMUKHA M KBAaHTOBOW (DUM3MKH: 3IIEKTpHUYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHMUYECKOE, MarHUTHOE AECHCTBUS
TOKa, B3aUMO/JICIICTBHE MAarHUTOB, JIE€KTPOMArHUTHasE HHAYKLUS, JeicTBHE
MarHUTHOTO TOJS Ha TMPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsn,
3IIEKTPOMarHUTHbIE Kosie0aHus U BOJIHBI, MPSIMOJIMHEITHOE
pacmpocTpaHeHHE CBeTa, OTpaK€HHe, NpeIoMIIEHHE, WHTephEepeHIus,
TQpakius W MOJISIPU3AIMs CBETa, AUCIIEPCUs CBETA, (OTOIEKTPUICCKUN
apdext (pororddexT), cBeTOBOE NaBieHNE, BOZHUKHOBEHUE JTUHEHYIATOTO




CIICKTpa aToMa BOagoOpoOaa, €CTCCTBCHHAaA n HNCKYCCTBCHHAA
PAaaOaKTUBHOCTDH

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAUMOCTh pA3JIMYHBIX Cped) U
JNIEKTPOMAarHUTHBIE  SIBIE€HUS  (IIPOLECCHI), HCHOJIB3ys  (U3HUYECKUE
BEJIMYMHBL: AIEKTPUUECKUM 3apsi]l, CHIIa TOKA, SJIEKTPUUYECKOEe HAMpsKEHNUE,
JIEKTPUUYECKOE CONPOTHUBIEHHE, pa3HOcTh mnoteHuuanos, OJC, pabora
TOKa, MHIAYKIMS MarHUTHOro mojs, cuia Awmnepa, cwia JlopeHua,
MHAYKTUBHOCTb KaTYyILKH, 3HEPTUs JIEKTPUUECKOIO0 U MAarHUTHOIO IOJIEH,
NepuoJl U 4acTora KoyiebaHui B KosebaTeabHOM KOHTYpE, 3apsj U CHuiia
TOKa B IPOLECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJIeOaHU,
¢GoKycHOE paccTOSHHE€ | ONTHYeCKas CHia JIMH3Bl; TPH  OIHCAHUH
IPAaBWIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, HX
0003HAYEHHs W €IUHMIIbI;, YKa3bIBaTh ()OPMYJIbl, CBSI3BIBAIOLINE JAHHYIO
(GU3UUECKyI0 BEIMUUHY C IPYTMMHU BEJIMYMHAMU

11.5

OnuceiBaTh M3y4YCHHBIC KBAHTOBBIC SBJICHHS W MPOIECCHI, HCIOIB3YSA
bu3nYecKrue BETUYNHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJTAHA BOJIHBI
U 4YacToTa CBeTa, SHEPrus W HUMIyJIbCc (POTOHA, mepuoj mojiaypacrnana,
SHEPrusi CBA3M AaTOMHBIX SJep; MPU ONHCAHWU MPABWIBHO TPaKTOBATh
(bu3NYECKU CMBICIT UCTIONB3YEeMbIX BEIMYUH, UX 0003HAUYCHUS U €AMHMUIIBI;
yKa3bIBaTh (POPMYJIBbI, CBS3BIBAIOIINME JaHHYIO (DU3HUECKYIO BEIUYUHY C
JIPYTHUMH BETUYMHAMHU, BEIUUCIISITH 3HAUeHNUE (PU3UYECKON BETUIMHBI

11.6

AHanm3upoBaTh (PU3MYECKHE TPOLECCHl U SABJICHUS, HCHONB3YS (HU3MUECKHE
3aKOHBl W TPHHIUNBL: 3akoH OMa, 3aKOHBI IOCJIEJOBAaTEIbHOTO U
napauIeIbHOTO COSTMHEHHS IIPOBOIHUKOB, 3akoH JIkoyins — JleHna, 3akoH
3JIEKTPOMArHUTHON MHIYKIMH, 3aKOH MPSMOJIMHEHHOTO PaCIpOCTpaHEHUs
CBETa, 3aKOHBI OTPAXKECHUS CBETA, 3aKOHBI MPETIOMJICHHUS CBETAa, YPaBHEHUE
Onnmreitna ang  GoTorddexra, 3aKOH COXpaHEHHS DHEPTUH, 3aKOH
COXpaHEHHs UMIIYJIbCa, 3aKOH COXPAHEHHS JJIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCJA, MOCTYJNAaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazia; mpu 3TOM Pa3IndaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4ecKoe  BBIPAXEHHE W ycJIOBUS  (TpaHUIBI,  0OJIACTH)
NPUMEHUMOCTH

11.7

OHpGI[eJ'ISITB HaITpaBJICHUC BCKTOpa HHAYKIOUN MAarHuTHOI' O I10JI1
MIPOBOJHHUKA C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna

11.8

Crpoutpb M omnuceiBaTh H300pak€HUE, CO34ABAEMOE IIJIOCKMM 3€pPKajoM,
TOHKOU JIMH301

11.9

BbINOAHATE 3KCHEPUMEHTHl MO HCCIEIOBaHUIO (DU3UYECKUX SIBICHUN U
IPOIIECCOB C UCIOIB30BAHNEM MPSAMBIX M KOCBEHHBIX U3MEPEHUI; IPU ITOM
dopmynupoBate npobieMy (3a1ady) U THIOTE3y y4eOHOTO IKCIIEPHUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPY/IOBaHMUS, MPOBOIUTE OTIBIT
U GOpPMYIIHPOBATH BHIBOJIBI




11.10

OcymecTBIATh MPSMBbIE U KOCBEHHBIE M3MEpPEHUs (U3UYECKUX BEIIHYUH;
IpU 3TOM BBIOMpPATh ONTUMAJBHBIA CIMOCOO HM3MEPEHUS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEeH N3MEepeHUi

11.11

UccrnenoBath 3aBUCHMOCTH (M3WYECKHX BEIMYMH C HCIIOJIB30BaHHEM
IOPSIMBIX U3MEPEHMI; MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl TMOJYyYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYUH B BUIC
TabnuI ¥ rpaduKoB, 1eJaTh BHIBOABI MO Pe3ybTaTaM HCCIeA0BaHUS

11.12

Cobmnromats mpaBmiIa 0€301MacHOTO TPYAA MPH MPOBECHUN UCCIICAOBAHHH B
paMKax  y4yeOHOro  OKCIIEpUMEHTa,  Yy4EOHO-HCCIEAOBATEIbCKOM |
NPOCKTHOH AEATEITBHOCTH C HCIOJIb30BAHUEM W3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYTOBAHHMS

11.13

Pemrate pacuérHpie 3amauM ¢ SBHO 3aJaHHON (PHU3MUYECKOW MOJEIBIO,
HCIIOJIb3YyA (1)I/I3I/I'-ICCKI/IG 3aKOHBI U IPUHOUIIBI; HA OCHOBC aHalin3a yCJIOBUA
3a7jauu BbIOMPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (GU3NUYECKUE BEITHMUMHbI
u (opMynbl, HeoOXoAuMble I €€ pelIeHUs, NPOBOIUTH PACUYEThl U
OLIEHUBATh PEAILHOCTH M10JIyY€HHOIO 3HaUeHUs (PU3HMUECKON BEITMUMHbI

11.14

Pemats Ka4ueCTBEHHbBIE 3a7a4u: BBICTPANBATH JIOTUYECKH
HEMPOTUBOPEUYMBYIO IIEMOYKY PpACCYXKICHHI C OMOpOM Ha H3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBIICHUS

11.15

Hcnonp3oBaTh  MpH  peUIEHMHM  y4eOHBIX  3aJa4y  COBPEMEHHBIE
MH(GOPMALIMOHHBIE  TEXHOJOTMM  JUId  TIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIpEeTallud U TPEACTaBIEHUS Yy4yeOHOW W Hay4HO-TIOMYJISpHON
uHbOpMallMK, TONYYEHHOM M3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATH MOJTy4YaeMyto HH(OpMAIIHIO

11.16

06’I)$ICH$ITI) HpI/IHHI/IHI)I I[GI\/JICTBI/ISI MallluH, HpI/I60pOB U TCXHHUYCCKUX
YCTPOWCTB; pa3nuyaTh yCJIOBHS WX 0€30MacHOTO WCIOJIb30BaHUS B
IIOBCEIHEBHOM KU3HU

11.17

[IpuBOAMTH TPUMEPHI BKJIala POCCUHCKUX H 3apyOeKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHN

11.18

Hcnons3oBarh TCOPCTUUCCKHUC 3HAHUS T10 (1)I/ISI/IK€ B HOBCGI[HGBHOﬁ KHU3HHU
s obecriedeHuss 0O€30macHOCTH TpU  oOpaiieHun ¢ npubopamu U
TEXHUYSCKHMHU YCTPOMCTBAMH, JJISI COXPAHCHHUS 3J0POBbS U COOJIOJCHHUS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPYKaroLel cperie

11.19

PaGotath B rpymnme C BBIIOJHEHUEM pPa3IMYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PACIPEIEIsITh 00S3aHHOCTH U
IJIAaHUPOBAThL JACATCIBHOCTh B HCCTAHAAPTHBIX CUTyalUAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJI0ro MH3 YYAaCTHHKOB TIpPyHIlbl B PCHICHUC
paccMaTpuBaeMoi poOIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon Kox nposepsiemoro

pasaeja 3JEMEHTAa

HpOBepﬂeMble IJIEMEHTDBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o mpupone. Hayunele meTons!
MO3HAHUS OKpY>Karoliero Mupa. Ponib skcnepumenta
U TEOpUHM B TpoOIEcce TO3HAHUS TMPHUPOJBI.
DKcrepuMeHT B (pusuke

1.2

MoaenupoBaHue (buzmIecKux SIBJICHHUI n
npoueccoB. Hayunble runore3sl. dusznueckue
3aKOHBI W TeOopuu. ['paHulbBl NPUMEHHUMOCTH
¢u3nyecKux 3aKOHOB. [IpHHIUII COOTBETCTBHUSL.
Pomp wm wmecro ¢usuku B (QopMHpOBAHUU
COBPEMEHHOM  HAy4YHOM  KApTHHBI  MuUpa, B
MPAKTUYECKOM IESITEIbHOCTH JIIOIEH

MEXAHHWKA

KMHEMATHKA

2.1.1

MexaHnueckoe JABMOKCHUC. OTHOCHUTENILHOCTD
MexaHudeckoro JaBibkeHns. Cucrema oTcuéra.
TpaekTopust

[lepememienne, CcKoOpocTh (CpeaHsii  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOMN
TOYKH, UX HNPOCKOHWH Ha OCHU CHUCTEMbI KOOPIWHAT.
CrokeHue nepeMeIeHU U CI0KEHUE CKOPOCTEN

2.1

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE NPSIMOJIMHENHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOPIHMHAT,
CKOPOCTH, YCKOpPEHHUS, IyTH U NepeMelIeHUs
MaTEpHUaIbHON TOUYKH OT BpEMEHU

2.14

CBoOomHOe majieHne. Y CKopeHne cBOOOHOTO
ImaaCHUA

2.15

Kpusonuneiinoe IBUKCHHUE. PaBHOMEpHOE
JBHKCHHE MaTCPUAIIBHOM TOYKU II0 OKPYKHOCTH.
VYrioBas CKOpOCTb, JUHEHHAsA CKOPOCTh. llepuon u
yacToTa. LleHTpocTpeMUTENbHOE YCKOPEHHE

2.1.6

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, ABUKXCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICPpCAadn

[IpakTnueckue paboTel. M3MepeHne MrHOBEHHOUH
ckopocTH. MccnenoBaHue COOTHOLICHHUS MEXITY




MyTSIMH, MIPOHICHHBIMU TEJIOM 3a
HOCJIEI0BATENbHBIE PAaBHbIE MPOMEXYTKH BPEMEHH
OpU PaBHOYCKOPEHHOM JIBKEHHH C HayaJbHOM
CKOpPOCTBIO, paBHOM Hymt0. M3yueHue ABHIKEHMS
IIapuKa B BSA3KOM XHUAKOCTU. M3yueHue IBHKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

IIpunnun orHocutensHOcTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. IIpyHIun cynepnosunuu cui

223

Bropoii 3akon HeroToHa 1711 MaTepraabHON TOUYKHU B
uHepuuanbHoii cucteme orcuéra (MCO). Tperuit
3aKoH HpIOTOHA 1151 MaTepUalIbHBIX TOYEK

224

3akoH BCeMHpHOro TsAroteHus. Cuiia TIKECTH.
IlepBas kocmuyeckas ckopocTb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuila TpeHUS
CKOJIbXKEHUSI M cuia TpeHus nokosd. Kosddunuent
TpeHusi. Cuia CONpOTUBIICHUS TIPU JBIXKEHUH TeJa
B ’KHUJIKOCTHU WJIN ra3e

2.2.7

[locTynarensHOE W BpallaTeIbHOE  JIBH)KECHHE
abCoIIIOTHO TBEPOTO Tea

2.2.8

MoOMEHT CHIBI OTHOCHTEILHO OCH BpalicHUs.
IIneyo cumel. YcimoBus PaBHOBCCHUA TBépI[Ol"O TCJia B
nCco

229

TexHu4eckue yCTporWcTBa: MOAINITHAKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue paboTel. V3yueHue  JBHIKCHUS
Opycka M0 HaKJIOHHOHM IUIOCKOCTH MOJ JEHCTBUEM
HECKOJBKUX CHJI. MccienoBaHue 3aBUCHUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIUX B JedopMUpyeMoit
NpYyXUHE U PE3UMHOBOM 00pasiie, OT BEJIMYUHBI UX
nedopmanuu. VMccrnenoBanue yciaoBUl paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHUS

23

3AKO

HbI COXPAHEHWM B MEXAHUKE

2.3.1

Nmmynsc MaTepUalbHOM  TOYKH, CHUCTEMBI
MaTepUalbHbIX TOYEK. MIMIyJIbC CHIIBI M U3MEHEHUE
HMITyJIbCA TeJla

232

3akoH coxpaHenust uMmiyibca B MCO. PeaktuBHoe
JIBUKEHUE

233

Pabora cuiier




234 MOIHOCTB CHIIBI
)35 Kunernueckast dSHEprusi MarepuaIbHOH  TOUKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorennuanbHas sHeprus. [loTeHnuanbHas SHEPrus
236 yIpyro nepopMUpOBaHHON MPY>KUHBI.
o [ToTeHIMambHAsT SHEPTHUS TeJla BOIM3H MOBEPXHOCTH
3emin
[ToreHnuanbHbe U HEMOTEHLUMANbHBIE cUiIbl. CBA3b
237 pabOThl HEMOTEHUMATbHBIX CHUJI C H3MEHEHUEM
o MEXaHHUYCCKOW DHEPIUU CHUCTEMBbI Tel. 3aKOH
COXpaHEHHS MEXaHUYECKOH SHEPTHH
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue  yCTpPOMCTBA:  JABWIKEHUE  PaKeT,
o BOJOMET, KOIIED, MPYKUHHBIA TACTOJIET
[TpakTuyeckue padboTsl. Mi3yueHnue cBs3U CKOPOCTEH
»3.10 TeJ TpH HeynpyroM ynape. MccnemoBaHue cBS3H

paboThl CWJIBI C HW3MEHEHHEM MEXaHHM4eCKOU
SHEPIUH Tema

3 MOJIEKVYJISIPHAA ©®U3MKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH

OcHoBHbIE IOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeopuH. DBpOyHOBCKOE JBHIKEHHE.
Huddysus. Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
YacTUI[ BELIECTBA
Mogenu CTpOeHHsI Ta30B, JKUIKOCTEH U TBEPIBIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEI[eCTBA Ha OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKY L. Komungectso BEILECTBA.
[TocTostHHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus
Mopens uaeanpHoro rasa. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HJI€aJTbHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKON SHEPruyd  TEIUIOBOTO  JIBUKEHHUS
yacTtul rasa. [llkana temnepatyp KenbBuna

317 VpaBuenne Knaneitpona — MenzgeneeBa. 3akoH
HanbroHa

318 I"a3oBble 3ak0HBI. M301polLiecchl B UJ1€aIbHOM Ia3e C

MOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCpMa,




n30xopa, n3obapa

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue padoTsl. M3mepeHne macchl BO3ayxa
B KJIACCHOM KoMHaTe. VccrnenoBaHue 3aBHCHMOCTH
MEXIy MapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa

32

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonnHamuueckas CHCTEMA. BryTtpeHHss
SHEpPrusi TEPMOAMHAMHUYECKON CHUCTEMBI U CIOCOOBI
€€ U3MEHEeHUs

322

KonuuectBo Ttemnorsl u  pabGota. BHyTpeHH:S
SHEPIusi OJHOATOMHOIO UAEAIBHOIO ra3a

323

Bunst TeIUIoNepeiayn: TEIUIONPOBOAHOCTD,
KOHBEKLUsA, M3IydeHHe. TemIoéMKoCTb  Tela.
VaenpHas  TEINIOEMKOCTH  BewlecTBa.  Pacuér
KOJIM4ECTBA TEIUIOTHI IIPU TEIUIoNepeaade

324

IlepBplii 3axkoH TepMmoauHaMuku. [IpumeHeHue
IIEPBOr0 3aKOHAa TEPMOJAMHAMMKH K H30IPOLIECCAM.
['padmyeckas uHTEpIpETaIivs pabOTHI Ta3a

325

TennoBrie MAaIIUHEL. [TpunIUTIBEI IEUCTBUSA
TerioBbIX MamuH. [IpeoOpa3oBanus sSHEpruu B
TEIUIOBbIX MamuHax. KoapduiueHT mnone3Horo
nevicteus (nanee — KI1J1) termmoBoit Mammubl. [y
Kapsno u ero KIIJ{

3.2.6

Bropoii 3akon TepmoauHamuku. HeoOpaTumocTb
IIPOLIECCOB B IIpUpoze. TemIoBble ABUTATEIIH.
DKooruyeckue mpoodaeMbl TEIUIOIHEPTeTHKU

3.2.7

Texunueckne YCTpOﬁCTBaZ JABUT'ATCJIb BHYTPCHHCTO
CropaHuys, OBITOBOM XOJIOAUJIBHUK, KOHAUIIUOHECD

3.2.8

[IpakTnueckue pabotel. M3Mmepenue ynenbHOI
TEMJI0EMKOCTH

33

AT'PETATHBIE CO

CTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

[TapooOpa3zoBanue u KouaeHcauus. lcmapenue u
KUATNIEHWE. YJenpHas TemioTa MapooOpa3oBaHMUsL.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT 1aBICHUS

332

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceimennslii nmap

3.33

TBépnoe Tteno. Kpucrammueckue u amopdHbie
Tena. AHU30TPOIHS CBOMCTB KpucCTauioB. JKuakue
Kkpuctaysl. COBpEMEHHBIE MaTEPHAJIBI

334

IInaBnenne n KpuCTallIn3alus. VaenpHas TemiaoTa




riasnenus. Cyonumanus

335

YpaBHEeHHE TEIUIOBOTO OamaHca

3.3.6

TexHuyeckue yCTpOICTBa: TUTPOMETDP u
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOTYUYEHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[IpakTuueckue paboTel. HM3mepeHue BIaXHOCTH
BO3/yXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATUKA

4.1.1

OnekTpu3anusa Tell. OJeKTpudeckuil 3apsa. JlBa
BU/JIA DJICKTPUUECKUX 3apsI0B

4.1.2

IIpoBOIHUKY, TUAIEKTPUKH U OTYTIPOBOIHUKH

4.13

3akoH COXPAHCHUS SJICKTPUUICCKOI'O 3apaa

4.1.4

B3aumoneiictBue 3apsoB. 3akoH Kynona

4.1.5

DneKTpuueckoe ToJIe. HanpsoxéHHocTb
AIIEKTPUYECKOTO ToJs. [IpUHIMIT CyNepro3uIim.
JInHnM HaNPsSKEHHOCTH SJIEKTPUYECKOTO OIS

4.1.6

Pa6Gora CHUII AIEKTPOCTATHYECKOTO oJIA.
ITorenuuan. PazHocTh mOTEHIIMATIOB

4.1.7

HpOBO)IHI/IKI/I U JUIJICKTPUKH B  IMOCTOSHHOM
SJICKTPUYICCKOM IIOJIC. I[I/IBJIGKTpI/I‘-IeCKaH
MMPOHUITACMOCTb

4.1.8

OnekTpoéMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh
IJIOCKOTO KOHAEHCATopa. ODHEpPrus 3apsKEHHOTO
KOHJIEHCATOpa

4.1.9

TexHnuueckue YCTpOICTBA: AJIEKTPOCKOTI,
3JIEKTPOMETP, ANEKTPOCTATUYECKAs 3alluTa,
3a3eMJIEHHE  AJIEKTPONpPUOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. Nsmepenne
ANEKTPOEMKOCTH KOHEHCATOPa

4.2

OCTOSHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

4.2.1

VYcinoBusa CyLIECTBOBAHUSA HOCTOSSHHOT'O
anekTpuueckoro Toka. Mcrounuku toka. Cuia Toka.
ITocTOsTHHBIN TOK

422

HaHpﬂ)KeHI/IC. 3axon Oma IJIg y9aCTKa LS

423

DJIEKTPUYECKOE CONIPOTHUBJICHHUE. VYnenbHoe
COIMPOTUBIICHUE BEIIECTBA




4.2.4

[TocnenoBarenpHOe, TapaIebHOE, CMEIIAHHOE
COCTMHEHHE MPOBOIHUKOB

4.2.5

PabGora snextpuyeckoro Toka. 3akoH Jxoyns —
Jlenua

4.2.6

MoIHOoCTh SJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwkymas cwia (ganee — DOJIC) wm
BHYTPCHHEE CONPOTUBJICHWE HMCTOYHHKA TOKA.
3akoH OmMma JUISt MIOJIHOM (3aMKHYTOM)
aneKkTpudeckoii enu. Koporkoe 3ampikanue

4.2.8

DNEeKTpOHHAs TMPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIPOBOANMOCTh

4.2.9

OnekTpuueckuid Tok B  Bakyyme. (CBoiicTBa
JJIEKTPOHHBIX ITyYKOB

4.2.10

[MomynpoBonuuku. CoOCTBEHHAass W MpPUMECHas
IIPOBOAMMOCTh IOJXYIpPOBOAHUKOB. CBoMcTBa p-n
nepexo/a. [lomynpoBogHIKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUECKUI TOK B 3JEKTPOJIUTAX.
DIEKTPONUTHYECKAs JUCCOLHAIUS. DICKTPOIINU3

4.2.12

DJIeKTpUYeCKui TOK B razax. CaMOCTOSATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psia. Paznuunble THUMBI
CaMOCTOSITeNIbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHUUYecKue yCTpOMCTBA: aMIIEpMETP, BOJBTMETD,
peocTaT, HICTOYHHUKHU TOKa, 3JIEKTPOHArpeBaTEIbHbBIE
npudopHI, 3JIEKTPOOCBETUTEIIbHbBIE puooPHI,
TEPMOMETpP CONPOTHUBJICHUS, BAKYYMHBIH JHOJ,
(hOoTOPE3UCTOPHI,
HOHYHpOBOIIHHKOBBIﬁ Auoa, raJlbBaHHUKa

TEPMUCTOPBI u

4.2.14

[TpakTnyeckue paboThl. HM3ydeHne CMeEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

WN3smepenne OJIC wucrouHuka TOKa M €ro
BHYTPEHHETO COIPOTHBIICHUS. HaGmonenne
IIEKTPOJIN3A

11 KIIACC

Kox
pa3nesa

4

Konnposepsiemoro

3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA




4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS NHAYKIUA

43.1

ITocTosiHHBIE MAarHuThbl. BzauMmoaeiicTBue
HOCTOSHHBIX MarHuTOB

432

MarnauTHOe noje. BeKTop MarHMTHOM MHIYKLUU.
[IpuHnun cyneprnio3uuyu. JIMHMM  MarHUTHOMR
uHaykuuu. KapTuHa TuHUN MarHUTHOW MHAYKIIUU
IIOJIS TIOCTOSIHHBIX MAarHUTOB

433

MaruuTtHoe moJie MPOBOJHUKA ¢ ToKOM. KapTuHa
JUHUN TMOJS JJIMHHOTO MPSIMOTO MNPOBOAHUKA M
3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C
TokoM. Omneir  DOpcrena.  BzaumoneiictBue
IMPOBOAHUKOB C TOKOM

434

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE

4.3.5

Cuna JlopeHma, €€ MOIyJb U HampaBJCHUE.
JIBukeHue 3apsKEHHOM 4acTULbl B OJHOPOTHOM
MarHuTHOM mnose. PaGora cunbl Jlopenna

4.3.6

SIBneHne ANeKTPOMArHUTHON MHAYKIUU

4.3.7

[ToTok BekTOpa MAarHUTHOM MHIYKIIUU

4.3.8

OJIC wuHaykuuu. 3aKOoH  SJIEKTPOMArHUTHOU
unaykuuu Papajes

4.3.9

Buxpesoe snexkrpuueckoe none. 9JC nHayKIUN B
IMPOBOAHUKE, ABMXYIIEMCA IOCTYIATCJIIBHO B
OJIHOPO/IHOM MarHUTHOM I10JIe

4.3.10

[IpaBuiio Jlenna

4.3.11

NunyktuBHocTh. fBienne camoumnaykuuu. 2J(C
CaMOUHIYKLUHU

4.3.12

9Hepm;{ MAardMTHOI'O I10JIA KaTyIIKH C TOKOM

4.3.13

DIIEKTPOMArHUTHOE T0JIe

4.3.14

Texnuueckue yCTpOﬁCTBaZ IIOCTOAHHBIC MArHHWTHI,
OJICKTPOMAIrHUThI, DJICKTPOABUTATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX YaCTUI], MTHAYKIWMOHHAA IICYb

4.3.15

[IpakTuueckue paboTbl. M3yueHne MarHUTHOTO
MoJIsL KaTylKu ¢ TOKoM. MccrenoBanue nendcTBUs
IIOCTOSSHHOIO MAarHuTa Ha pPaMKy C TOKOM.
HccaenoBanue SIBJICHUS 3JIEKTPOMATHUTHOMN
WHIYKIUU

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KoneobarensHas cucrema. CBoOOAHBIE KOeOaHUs.
lapmonnueckne konebanus. Ilepwoxn, wyactora,




aMITuTy1a 1 (haza KoseOaHuit

[IpyxuHHBIA MasTHUK. MaTeMaTUYECKUNA MASITHUK

YpaBHeHue FapMOHHYECKHX KoJeOaHuH.
Kunematnyeckoen  AUHAMHYECKOE  OMHUCAHHE
KOJIE0ATEILHOTO IBHKEHUS

[IpeBpamienre SHEpruM MNpU TapMOHUYECKUX
kosnebaHusax. CBsA3b  aMIUIUTYyAbl  KoseOaHUH
UCXOJIHOW BEJIMYMHBI C aMIUIMTYyJaMH KosieOaHun
€€ CKOPOCTH U YCKOPEHUS

Koneb6arenbupiii KOHTYD. CBoOoHbBIC
AJIEKTPOMArHUTHBIE  KOJEOaHWsT B  HJICAITBHOM
KOJICOATEIPHOM ~ KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMHU u ANEKTPOMATrHUTHBIMH
kosiebanusamu. @opmyna Tomcona

3aKoH COXpPaHCHUA OSHEpIrUHM B  HACAIIBHOM
KoJIEOATEIbHOM KOHTYPpPC

BriHyXeHHBIE MEXaHUYECKUe Kose0aHusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
3JIEKTPOMAarHUTHbIE KOJIEOaHUs.

[lepemennsiit Tok. CHHYCOMIaTbHBIN IEPEMEHHBIN
TOK.

MoIHOCTh NEPEMCHHOT'O TOKa. AMHJ’II/ITYILHOC n
HeﬁCTBYIOHlee 3HAYCHUC CUJIbI TOKA U HAIIPSKCHUA

5.1.10

Tpanchopmarop. IIpousBoactBo, mnepenava u
notpebiieHue ANEKTPUYECKOM SHEPTUH.
OKOJIOTUYECKME  PUCKM  TPU  NPOU3BOACTBE
INEKTPUYECKOU SHEPrUHU. Kynberypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU

5.1.11

Texnuueckue YCTPOMCTBA: ceifcmorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUU 3JIEKTpOIepead

5.1.12

[TpakTuueckue paboThL. Hccnenosanue
3aBHCHMOCTH Tepro/ia MabIX KojJebaHui rpy3a Ha
HUTA OT JJUMHBI HUTA M MacChl rpy3a.
UccnenoBanue nepeMeHHOro TOKa B LENH U3
IIOCJIEZI0BATENbHO COEAMHEHHBIX KOHJEHCaTopa,
KaTYIIKUA U PE3UCTOpa

52

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexannueckne BOJIHBI, yCJI0BUA
pacnpocTpaHeHUSI. [Tepuon. CxopocTh
pacnpocTpaHeHHs U JyinHa BoJHBL. [lonepeunsie u




IMPOAOJbHBIC BOJIHBL

522

Wutepdepenims " Tudpakus
MEXaHUYECKUX BOJIH

523

3Byk. CxopocTh 3ByKa. I poMKoCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

DONEeKTPOMAarHUTHHIE BOJIHBI. YCIIOBUSL HU3IIy4YECHUS
JNIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpoB E, B 1 U B 371€KTpOMarauTHOM BOJIHE B
BaKyyMe

525

CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTpa)XCHHE,
MpeJIOMJICHHE, TOJISIpU3AITHS, nudpakims,
unTepdepenusa. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

526

[[Ikana sgeKTpOMarHUTHBIX BOJH. [IpuMeneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHI_H/IHI:I paanocCBA3n )41 TCIICBUACHUS.
Paguonoxanus. DJeKTpOMAarHUTHOE 3arps3HEHHE
OKPYXaIOIIEe Cpeabl

528

Texauueckue YCTpOMCTBA: MY3bIKaJIbHbIE
HHCTPYMCHTBI, YJIbTPAa3BYKOBasA JUArHOCTHKa B
TEXHUKE W MEIMIMHE, panap, paguolNpUEMHUK,
TEJIEBU30p, aHTeHHA, Tenedon, CBY-neup

53

OIITHUKA

5.3.1

[IpsamosiuHEeitHOE  paclpoCTpaHEHHE CBETa B
oaHopoaHoM cpene. JIyu cBeta

532

OtpakeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA.
ITocTpoenne n300pakeHMii B IIIOCKOM 3€pKaje

533

HpeHOMHCHI/Ie cBeTa. 3aKOHBI MMpCJIOMJICHUSA CBCTA.
AOCOIIOTHBIN [TOKA3aTeNb MPETOMIICHUS

534

[Tonnoe BHyTpeHHee oTpaxeHue. I[IpeaenbHBbIM
YTOJI HOJTHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. ClnoxHbIN cocTaB 0€10ro cBeTa.

Ber

5.3.6

Cobwuparonue ¥ paccewBarolIne JUH3BL. TOHKas
nuH3a. POKYyCHOE pacCTOSIHUE U ONMTHYECKas Chjia
ToHKOM muH3bl. [locTpoenune wu300paxkeHUl B
COOMparOINUX M pacCeUBaOIIMX JIMH3aX. DPopMyna
TOHKOH JIMH3EI. Y BeJIMUEHHE, TaBaeMOe JTUH30M

5.3.7

[Ipenenst IIPUMEHUMOCTH F€OMETPUUYECKON
ONTHKH

53.8

Wntepdepennus cBera. KorepeHTHbIE HCTOYHHUKH.




VYcnoBus HaOJI0IeHUs MaKCHMYyMOB u
MHHAMYMOB B HMHTEp(QEpPCHIMOHHON KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpakmus cera. JludpaknuonHas pemérka.
VYcnoBue HAOMIOACHUS TIABHBIX MAaKCHUMYMOB TIPH

3:3.9 HaJCHHd  MOHOXPOMATHYECKOTO  CBETa  Ha
TUPPAKIIHOHHYO PEIIETKY
5.3.10 [ongpuzanus ceera
TexHuYECKHE ycTpoiicTBa: OYKH, ayna,
5311 doroarnmapar, POEKIIHOHHBIH arnrmapar,
o MHKDPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OITHKAa,
T(paKkIuOHHAS PEIIETKA, TTOJISIPOU
IMpaktuueckre paboThl. M3MepeHne MmokasaTeist
5312 MPEJIOMIIEHUS. HUccnenoBanue CBOICTB

n300paxeHuii B nuH3ax. Habmonenue nucnepcun
cBeTra

BJIEMEHTbI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MPUMEHUMOCTH KJIaCCUYECKOMN
MexaHHUKH. [IocTynaTel TEOpUM OTHOCUTEILHOCTH:
MHBAapUAHTHOCTb MOJXYJII CKOPOCTH CBETa B
BaKyyMe€, IPUHIIMII OTHOCUTEIBHOCTH DWHILITEHA

6.2

OTHOCUTEIBLHOCTD OJTHOBPEMEHHOCTH.
3ameJieHne BpeMEHH B COKpaIeHNE JJTHHBI

6.3

DHeprus ¥ UMIYJILC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p  Macchl C  DHEPrMEM M UMILYJIBCOM
CBOOOJHON YacCTHIIbl. DHEPrHsi MOKOs CBOOOIHON
YaCTHILIbI

KBAHTOBA ®U3UKA

7.1

3JIEMEHThI KBAHTOBOM OITTUKU

7.1.1

®oronbl. @opmyna IlnaHka cBsA3M OHEpPruu
¢oroHa ¢ ero 4yactoTod. DHEPrus M HMILYJIbC
dorona

7.1.2

OtkpsiTue u uccienoanue Goroddpdexra. ONbITHI
A.I'. CtoneroBa. 3akoHsl poTodddexra

VpaBuenne OunmTeitHa g Gororddexra.
«Kpacnas rpanuma» porodddexra

7.1.4

Hasnenne ceera. OnbiTe! [1.H. JIeOGeneBa

7.1.5

XUMHYECKOE NeHICTBUE CBETA

Texuuueckue yCTpOIiCcTBa: (hoTOdMEMEHT,
dboromaTuuk, comHeuHas Oarapes, CBETOIHO/]




7.2

CTPOEHUE ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo
HCCJIE0BAHUIO CTPOEHHUs aTtoMa. [InanerapHas
MOJEJIb aTOMa

722

IToctynarer bopa. HM3nydeHue u IOIIIOLICHUE
($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Japyro. Buasl cnektpoB. Crextp
YPOBHEW 3HEPTUU aTOMa BOAOPOAA

723

BonHoBeIE cBOMcTBA yactul. BomHbl ae bporns.
KopnyckymnsipHo-BosiHoBo#M nyanusm. Judpaxius
AJIEKTPOHOB Ha KpHUCTAILIaX

7.2.4

CrioHTaHHOE€ ¥ BBIHYXXICHHOE  M3JIyueHHE.
VYcTpoiicTBO U NpUHIMIT PabOTHI J1a3epa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIA aHAIN3
(cnexTpockomn), Ja3ep, KBAaHTOBBIM KOMITBIOTEP

7.2.6

[IpakTrnueckue pabdoThlI. Habnronenue
JIMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtobl HaOIIOICHUS 5 perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTHe paguoaktTuBHOCTH. OnbITHl Pezepdopaa
[0  OMNpeNeJeHUI0 COCTaBa  PaJUOAKTHUBHOIO
n3nydyenus. CpoiictBa anbda-, Oera-, Tramma-
u3My4yeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkppiTue mnpoTOHAa M HeWTpoHa. HykioHHas
Mozaenb snapa [eisenOepra — MBanenko. 3apsf
anpa. Maccooe uncio siapa. M3otormsl

7.3.4

Anbda-pacnian. DIEKTPOHHBIH W TO3UTPOHHBIN
OeTa-pacrma. lNamma-uznydenue. 3akoH
pPaZInOaKTHBHOTO paciaja

7.3.5

OHeprus CBs3U HYKJIOHOB B siipe. SInepHble CUIIBL.
Jledext macchl sapa

7.3.6

HI[CPHLIC pCaKknuu. I[CJICHI/IC H CUHTC3 AACP

7.3.7

Snepueiii  peaktop. TepMOsSIEpHBIA  CUHTE3.
[Tpo6GsieMbl U MEePCHEeKTUBHI SACPHON IHEPTETUKH.
DKOJIOTMYECKHUE aCIEKThI ACPHON SHEPreTUKHU

7.3.8

OnemeHTapHble YacTHLbl. OTKpBITHE TO3UTPOHA.
DyHIaMEHTaIbHbIE B3aUMOICUCTBUSA

7.3.9

TexHudeckue yCTpPOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, simepHbiii peaktop, atoMHasi bomba




7.3.10

[Ipaktuueckue pabotel. MccnegoBaHue TpPeKOB
yacTull (1o ToToBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. CosBe3ausi, sipkue 3BE3JBI,
IUIAHETHI, UX BUINMOE JIBIKCHUC

8.2

ConHeunas cuctema. [lmaHeThl 3€eMHOI TPYIIIbI.
[11aHeThI-TUTaHTBl M UX CIYTHHUKH, KapJIUKOBBIC
miaHeTsl. Manbie Tena ColnHEeYHON CUCTEMBI

8.3

Connne, ¢orochepa m armochepa. ComHeunas
AKTUBHOCTb

8.4

Ncrounuk sneprun ConHua u 3BE371

8.5

3BE31bI, UX OCHOBHBIE XAPAaKTEPUCTHKHU: Macca,
CBETUMOCTb, paauyc, TeMIleparypa, ux
B3aUMOCBs3b. JMarpaMmMa «CIEKTpaabHbIM KIacC —
CBETUMOCTB. 3BE3 bl IJIABHOM
[OCJIEZI0BATENbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB)» JUTS 3BE3N TJIABHOM
MIOCJIEI0BATEIbHOCTH

8.6

BryTtpennee crpoenue 3BE3n. CoBpeMEHHBIC
HpeI[CTaBJ'IeHI/IH (0] HpOI/ICXO)KI[GHI/II/I U DBBOJIFOIINU
CoHma u 3B€31. DTalbl )KU3HU 3BE3]]

8.7

Mneunsiii ITyts — Hama ['anaktuka. CrnivpanbHas
cTpykrypa ['anaktuku, pacupenencHue 38€31, raza
u nbeiu. Ilonoxenne u nuxenue CosHLa B
lanaxTuke. [Tnockas u chepuyeckas mMoICUCTEMBI
lanmakTukn

8.8

Tunbel ranaktuk. PaguoranakTMkkd W KBas3apsbl.
UYEpHble ABIPHI B sIAPax TaaKTHK

8.9

Bcenennas. Pacmimpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennon, teopust bosbioro B3peiBa. Moznens
«ropsiuei Beenennoin». PenukroBoe usinydeHue

8.10

MacmrabHas CTPYKTypa Bcenennoid.
Meraranakruka. Hepeménnsie poOIeMbl
aCTPOHOMHUH




MPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHus

ChopmupoBaHHOCT, yMEHHM pacro3HaBaTh (U3MUYECKUE SBIICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE M3YUYEHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJararommuMmn (bHSPI‘leCKI/IMI/I INOHATUAMHU H

BEJIMYMHAMU, XapaKTEePU3YIOIUMHU GU3NYECKUE TPOLECCHI

ChopMUPOBAaHHOCTh yYMEHUH TNPUMEHATh 3aKOHBI KJIACCHYECKOM
MEXaHHKH, MOJICKYJISIPHOM (107635097 " TEPMOIMHAMHUKH,
AJIEKTPOJMHAMUKH, KBAaHTOBOW (M3HMKH ISl aHAIM3a W OOBSICHCHHS
SBIIGHUH MHUKPOMHpa, MaKpOMHpa W MeraMupa, pa3jindaTh YyCIOBHS
(rpaHutbl, 00JaCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (yHIaMEHTAIBHBIX 3aKOHOB W OTPAaHHUYCHHOCTH
WCTIONIb30BAaHUsI YaCTHBIX 3aKOHOB;, aHAIM3WPOBATh (pU3MUECKHe
MPOLECChl,  HCMOJB3ys  OCHOBHBIE  TOJOXEHHUS, 3aKOHBI W

3aKOHOMCPHOCTH

C(pOpMI/IpOBaHHOCTL YMCHUA pasjindaTbh YCJIOBUSA TIPHUMCHUMOCTH

Mozeel (GU3NIECKUX TN U MPOIIECCOB (SIBICHHM )

CdhopmupoBaHHOCT, YMEHHUs peliaTh pacu€THBIE 3aJaud C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (U3NYECKON MOJENbI0: HA OCHOBAHHUU
aHanW3a YyCJIOBHUsS BBIOMpaTh (DU3UYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUSAM 3aJa4H, TPUMEHSITH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH
M [OCTyJaThl  (PU3MYECKMX  TEOpHid  TpPU  HCIOIH30BAHHUH
MaTEeMaTHYeCKUX METOJOB pEeUIeHHs 3aad, MPOBOAMTH pacu€Thl Ha
OCHOBaHUM WMEIOIIUXCS JIaHHBIX, aAHAJU3UPOBATh PE3yJbTAaThl H
KOPPEKTUPOBaTh  METOJIbI  pEUIeHUusT C  Y4ETOM  IOJYYEHHBIX

pe3yabTaTOB

Pemate kadecTBeHHBIE 3a7aud, TpeOyromMe MPUMEHEHUS 3HAHUHN M3
pasHBIX Pa3AeNoB MIKOJIBHOIO Kypca (PH3UKH, a TaKKe WHTErparuu
3HaHUW W3 JPYrHUX TMPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAWBATh JIOTUYECKYIO LIEMOYKY PACCyXIAEHUW C ONOpord Ha

HN3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (pI/ISI/I‘-IeCKI/Ie SIBJICHUA




Bnanenne OCHOBHBIMH METOAaAMH Hay4HOTO MTO3HAHMS,
UCTIONB3YeMBIMH B (U3UKE: TPOBOIUTH TMPSIMBIE M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEMYMH, BBIOMpas ONTHUMAJBHBIA CIIOCOO
MU3MEPEHUS U HUCIOJB3YS M3BECTHBIE METOJBI OLEHKU IOTPEIIHOCTEN
M3MEpPEHU, MPOBOJUTH HCCIEAOBAHHUE 3aBHCHUMOCTEH (PU3NYECKUX
BEIMYMH C UCIOJB30BAHUEM TMPSAMBIX H3MEPEHHUH, OOBACHATH
MOJIyYeHHbIE PE3yJbTaThl, UCHOb3Ys (DU3UYECKHE TEOPUH, 3aKOHBI U
MOHATHS, U JIeNIaTh BBIBO/BI; COOMIOAATh MpaBuia 0€30MacHOro Tpyaa
IIpU MPOBEJCHUN HCCIIEIOBAaHUM B paMKaX yueOHOro SKCIIEpUMEHTa U
y4eOHO-UCCIIEIOBATENbCKOM  JESATEIbHOCTH € HCHOJIb30BAHUEM
IUPPOBBIX ~ U3MEPUTENIBHBIX ~ YCTPOMCTB M J1a0OpaTOpHOTrO

00opyIoBaHuUs

CdhopmupoBaHHOCT, ~ yMEHHH  aHANWM3UpPOBaTh M OLIGHUBATH
MOCJIC/ICTBHS OBITOBOM M MPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA,
CBSI3aHHOM C (PU3WYECKUMH TPOIIECCAMH, C TO3UIUNA IKOJIOTHUECKOM
0€30I1aCHOCTH; MpEeACTABICHUI 0 palroHaIBLHOM
MPUPOJONOIb30BaHUM, a  TakKe€  pPa3yMHOM  HCIOJb30BaHUU
JIOCTWKEHUH HAyKM M TEXHOJOTUMA JUIsl JajJbHEWIIEero pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

OBnazeHue pasIUYHBIMH crioco0amMu  paboTel ¢ uHMOpMaruen
(U3HYECKOTO  COACpKAHHWSI C  WCIOJIB30BAHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHIA; pa3BUTHE YMEHUH KPUTHYECKOTO

dAHaJIN3a U OLCHKU JOCTOBCPHOCTHU nonyqaeMoﬁ PIH(l)OpMaI_II/II/I

10

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSITH  OCHOBOIOJATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPHUM W 3aKOHbl [UIs aHalu3a |
00BbsICHEHUST (PU3MUECKUX IPOIECCOB, MPOMCXOAAIINX Ha 3BE37aX, B
3BE3MIHBIX CHUCTEMAaxX, B MEXTaJlaKTHUYECKOW cCpejie; JIBUIKEHUSA

HeOECHBIX TEJI, DBOJIIOLIMH 3BE31 1 Beenennoi




HHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

11O ®U3UKE
Kon Kon
pa3nena/te 3jieme IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
MbI HTa
1 MEXAHHWKA
1.1 KMHEMATHUKA

Mexanndeckoe JABHKCHUC. OTHOCUTENIFHOCTh MEXaHHYECKOIO

JBHXKXCHUA. Cucrema orcuéra

MaTCpI/IaJ'II)HaH TOYKa.

TpaeKTOpHA

Eé& pamiryc-BekTop:
F(t)=(xlz) mr ) =(2)),
TPaeKTOpIIA, 1
TepeMellleHIIe: v
AF =7(t,)-7(t,) =F) -7 4 '
= (Ax, Ay, Az),

IOYTE.

CroxeHIe IepeMeIe il

N, =, + IV,

CxopocTb MaTepUaIbHOW TOUKHU:

=y -

.&l ' ] r
v =— =X,, aHAJIIOTHYHO v, =y,, V.=
=0

Crno:keHHe CKopocTeil: o, =0, + 0, -
Brrunciaenue NepeMCeIICHUA U ITYTU MaTCpHaHBHOﬁ TOYKHU IIPpU

IPSIMOJIMHEMHOM JBM>KEHUU BIOJIb OCHU X IO TpaQuKy

3aBHCHUMOCTH Vy(t)




o . Ap S
YCKOPEHIIe MaTepHaIbHOII TOYKIL: a = ﬂ_\_\ N ((
r =0

a = = [ UJ.‘ _.): . AHAIIOIIIHO aJ' = (UJ' ) '= a.= ( v, Jr'_

A 't
A |y

PaBHOMepHOC HpHMOHHHeﬁHOC JABHIKCHHC!

xX(t) = xg + Uyt

1.1.5
vy ()—voy = const
PaBHOYCcKOpeHHOE MPSIMOJIMHENHOE ABHKEHUE:
x(t)=x,+uy, 1+
v (t)=uv, +at
116 a, = const
S S S
Uy — U, =24, (‘\'2 ‘\'1_.)
U, + U
] ] _ L s MR
HpII IBILKCHIII B OITHOM HaIIpaBIICHHH IIYTE I 3
CBoboaHoe majienne. Y CKopeHrue CBOOOTHOTO TaJCHUsI.
Yi v
g
1.1.7
Yo i
o Xo {-

JIBm>xeHue tesna, OpOIIEHHOTO MO/ YIJIOM 0 K TOPU30HTY:




-

. 2 . 2
[_1'(1) =yt + g{) =V, +U,sina-f— gTT

e

[x(r) =2 HUul =2 + ) cosa-1

fu_,\_ (t)=uv, =u,cosa

lur (t)=v,, +g.t=v,sino— gf

[8:=0
lgr =—g =const

KpuBonuneiinoe nBrmxenue. [[BuxeHre MaTepuaabHON TOUKH
10 OKPY’KHOCTH.

VYrioBas v JIMHEWHAst CKOPOCTb TOYKHU:

v =wR

1.1.8 HpI/I PaBHOMEPHOM JABUIKCHUU TOYKH 110 OKPYKHOCTHU

2m
:—:2
w T T

. HCHTPOCTpeMI/ITeHBHOC YCKOPCHHEC TOYKH:
2
_r_ 2

. IlomHoe YCKOPEHUC MaTepI/IaJIBHOﬁ TOYKHU

TBépnoe Teno. IlocTynarenbHOE M BpalllaTeIbHOE IBUKEHUE

1.1.9 .
TBEPIOTO TeNIA
JUHAMUKA
121 WNuepuunanbubie cuctembl oTcu€ra. [lepBoiii 3akoH HbproTOHA.
IIpuHnun oTHOCHTENBHOCTH | anunes
Macca Tena. IIoTHOCTE BeliecTBa:
_m
1.2.2 P=v

Cuna. [IpuHIun cynepno3uuuy CuiI:

- - -

1.2.3 FpaBHO,CI,eIZCTB =F1+F+..




1.2.4

Bropoii 3akon HetoTona: muist MarepuanbHoit Touku B MCO

- N

Pl =maq

N -

Ap = FAt

pu

-

F = const

1.2.5

-

Fif-! FEI

Tpetuii 3akoH HeroTOHA 1719 MaTe€pUaIbHbBIX TOYEK:

-

Fip=-Fn

1.2.6

3akoH BCCMUPHOI'0 TATOTCHUSA: CHJIbI IPUTAKCHUA MCKAY
TOYCYHBIMH MaCCaMH PAaBHLBI
mim

F=G—2

RZ

Cuna tspkectu. LleHTp TspkecTH Tenma. 3aBHCHUMOCTh CHITBI
TSDKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO TUIAHETHI PAINyCOM

RO:
GMm

mg=——o—
87 Ro + 1)

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, =—kx

1.2.8

Cuia tpenusi. Cyxoe TpeHHe.

Cuna TpeHus CKONBKEHUS:
Fip =uN

Cuiia TpeHust TOKOSI:
Frp <uN




Koaddutment tpenus

1.2.9

[aBnenue:

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CUJIbl OTHOCUTEIBHO OCH BpallCHUA:

IM| = Fl, rae | — nnedo cuiel

-

F

OTHOCUTEIIBHO  OCH,  NpPOXOAsIIEd  4epe3  TOUKY
NEPIEHIUKYIISIPHO PUCYHKY

1.3.2

[HenTp macc Tena. LleHTp Macc cuCTEMbl MaTEpHATbHBIX
TOYEK:

_myry+mpry + ...
H-M. mi+mp+ ..

B onHOpoaHOM 1OJIE TSIKECTH

-

(g = const)

HCHTP MACC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

1.33

VYcnoBus paBHoBecust TBEporo tena B MCO:
[My+ M, +...=0
1]7“1 +F+...=0

3axoH [lackansg

JaBnenue B ®uakocTu, nokosiueiics B UCO:
p =po+pgh

3akoH Apxumena:

-

FApx = —PgpirecH




€CJIH TEJIO U KUJIKOCTh nokoarcsa B UCO, to
Fppx =P8 Vauirecn

VYcioBue m1aBaHusA TEN

1.4

3AKOHBI COXPAHEHNA B MEXAHUKE

NMiynbsc MmaTeprabHON TOYKU:

— —

p =mv

I/IMHYJ'ILC CHUCTEMBI TCJI:

p=p1+p2+t..

3aKOH M3MECHEHUS ¥ COXPAHEHHS UMITYJIbCa:
B ICO

- -

Ap = A(p1 +p2+...) = FlguewnAt + Fogneum At + -

B MCO , ecnu
Ap=Alp1+pr+..)=0

, €CITH

- —

FlBHeLIJH + FZBHeLIJH +..=0

PeakTuBHOE NBMXEHUE

F
1A?~<x‘

Pabota cuibl Ha MaloM NMEpeMEIIeHUH:

_{=|}?'|-|AF|-+:05 a=F, -Ax




1.4.5

o F

D
MONIHOCTE CUJIBI:

€CJIN 32 BpeEMs
At

pa60Ta CHUJIBI UBMCHACTCA Ha , TO MOIIIHOCTDH CHUJIBI

P=& =F-v-cosa
Al o

1.4.6

Kunernueckas sHeprusi MaTepuagibHOU TOUKH:
2
E _ m02 _p
KUH — -

2 2m

3aKOH U3MEHCHUS KHHETHYECKOM OHCPIUH CUCTCMbI

MatepuaibHbix Touek: B MCO AEkun = A1 + A2 + ...

1.4.7

IloTeHuumanbHas SHEPrus:
JUTSL IOTCHIIMAIIBHBIX CHII

A12 = E1n0TeHu_E2n0TeHu_ = AEI‘IOTeHLl,

IToTreHnuanbpHas OHCPIuAa MaTepHaHBHOﬁ TOYKHU B OJHOPOAHOM
IIOJIC TAXKCCTHU.

Enoreny = mgh

[TorenuuanbHas 3HEprus ynpyro 1eGopMrUpoBaHHOIO Tea:

kx?
EI‘IOTeHu = 7

1.4.8

3aKOH U3MEHEHHS U COXPaHEHUSI MEXaHUYECKON YHEPruu:
Euex = Exm + Ennm:-m..
B IICD ﬁEmex = ABCEX HETIOTEHII. CHIIy
B IICO AE,ex = 0, €CTI Agcex renoresm. cax = 0




1.5

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

["apmoHunueckue KosieOaHus MaTepHaIbHON TOYKHU.
Ammuintya u ¢aza xonebanuii. Kunemarnyeckoe onucanue:
() = Asin( o +9,).
v =x/.
a(H=(v, ), =—ex(t) =a +a'x=0,
IJIe X - CMEILEHUE U3 PAaBHOBECHS.

JlnHaMu4YeCcKoe ONucaHue:

ma, = —kx,

rae

. 9TO 3HAYHT, YTO

OHepreTndyeckoe ONMcaHue (3aKOH COXPAHEHUSI MEXaHUUECKON
SHEPIHH):

mut kT omy, kA

[ o p— —
P, T e T

2 2 2 2

CBs3b AMIUINTY IbI KOoJIeOaHMH CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUTUTYJIaMU KoJieOaHU# €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, a = @4

1.5.2

[Tepuon 1 yacTora KoJieOaHUI:
2 1
T ey Sl e /Y
m v
[Tepuon ManbiXx CBOOOJHBIX KOJICOAHUH MATEMaTHYECKOTO

MassTHHKaA.

T=27[\/Z
g

[Tepuon cBOOOIHBIX KO€OaHUN TPYKUHHOTO MasiTHUKA!




1.53 Boinyxnennsie kosnebanus. Pesonanc. PezonancHast kpuast
[Tonepeunsie " MIPOIOTBHBIC BOJIHBI. CxopocTh
pacnpocTpaHEHHUs U JJIMHA BOJIHBIL:

A=oT =L

1.5.4 v
Wutepdepennys u audpaxiyst BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISIPHA S ®U3UKA
Mopenu cTpoeHus ra3os, JKMIKOCTEH U TBEPABIX Ted. IlycTs
TepMOJAMHAMHUYECKass cuctemMa (temo) coctout w3 N
OJIMHAKOBBIX MOJIEKYJI. Torna KOJIu4ecTBO BellecTBa
o= N _m
Ng up
2.1.1
rae
Ny
— 9HUCcI0 ABOTaJipo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAsi Macca BEIIeCTBa

2.1.2 TermioBoe IBM)KEHUE aTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 B3aunMoelicTBUE YyacTHI] BENIECTBA

2.14 Huddysus. BpoyHOBCKOE BHIKCHHE

2.1.5 Monpens uneanpaoro raza B MKT
CB43b MEXKy JaBJICHHEM U CPeIHEH KMHETUYECKON dHEprueit
MOCTYMATELHOTO TEIJIOBOTO JIBHXKEHHSI MOJIEKYJ HI€aIbHOTO
rasa (ocHoBHoe ypaBHeHue MKT):

1. = 2 (mp?) 2 —

216 p:;m,w‘zgn-{ 3 :Erl-fm:

rae m0 — macca OTHOW MOJIEKYJIBI,
N

n:V




- KOHIICHTPAIHS MOJICKYJT

2.1.7 AbcomoTtHas Temneparypa: T =t +273K

CBs13b TEMIIEPATYPHI Ta3a CO CPEIHEN KNHETUUECKOW dHEPTUei

MOCTYHATCJIbHOI'O TCIJIOBOT'O ABUXKCHUSA €0 MOJICKYJI:

my |\ _3.r

2.1.8 e 2
2

ImoCT

it
(=

2.1.9 VYpasuenue p = nkT

Mopenps uaeaabHOTO raza B TCPMOANHAMUKE:

| Vpaprerme Menrerneera — Kiareipora
| BBIp@KeHE e /U1 BHYTPEHHEH SHepIHH

VpaeHeHne MeHzueneepa — KilaneiipoHa (IIpHMeHH]

3aIHCcH):
/:E —— — Tl :ﬂ
5110 pl “RT vRT =NkT, p .

BripakeHIe 1111 BHYTPeHHell 3HepIrHH 01HOaTOMHOIO|

rasa (IpIMeHIIMbIe (DOPMEI 3aIIICH);

U=3vRT =3 N =2 rr =ve T=3 p¥
2 2 21 i

3axoH JlanbToHa JU1sl 1aBJIEHUSI CMECH Pa3pEKEHHBIX Ia30B:

2.1.11 p=p1tp2+t..

N3omporeccsl B pa3peKEHHOM Ta3e C MOCTOSHHBIM YHCIIOM

11 MoJieKyJ1 N (C IOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const

n3zoxopa (V = const):




= const

I

u3o0apa (p = const):

= const

I'paduaeckoe npecraBneHne u3onpoueccoB Ha pV-, pT-u VT-
JuarpaMmax.
OOBeAMHEHHBIN ra30BbIA 3aK0H:

pV

— = const

JJII ITIOCTOAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HaCBIIHeHHBIC W  HCHACBIIICHHBIC  IIapPhbI. KaugecTtBeHHas

3aBUCUMOCTDH IIJIOTHOCTHU W AABJICHUA HACBINICHHOI'O IIapa OT

2113 TEeMIIepaTypbl, KX HE3aBUCUMOCTh OT O00BEMA HACHIIICHHOTO
napa
Brnaxnocts Bo3myxa.
OTHOCHUTENbHAS BIaXKHOCTb:
Pnapa(n _ Pnapa(T)
2.1.14 = =
pHaCbILLl,I'Iapa(T) PHaCblu.mapa(T)
2115 N3MeHeHue arperaTHbIX COCTOSIHUM BEUIECTBA: UCHApEeHUE U
o KOHJICHCAIIMsI, KHIICHUE JKUJIKOCTH
5116 N3MeHeHue arperaTHbIX COCTOSHMM BENIECTBA: IUIABJICHUE W
o KpUCTAJUTH3aLUS
2.1.17 [TpeoOpaszoBanue sHEPrUM B (Pa30BBIX MEpeXxoaax
2.2 TEPMOJANHAMUKA
2.2.1 TermmoBoe paBHOBECHE U TEMIIEpaTypa
222 BuyTtpenHss sHeprus
Temonepenaya Kak cocod U3MEHEHUs] BHYTPEHHEH SHEPrUuu
2.2.3 0e3 coepiieHus padoThl. KOHBEKIHS, TEIIONPOBOIHOCTD,
U3IIy4eHUE
224 KonmmuecTBO TENIOTHI.




VYV nenbHast TEMITOEMKOCTH BEILIECTBA C:
Q =cmAT

225

VY aenpHas Temiora napoodpazosanus L: Q = Lm.
VY nenpHas TeroTa miaBiaeHus A: Q = Am.

VY nenbHas TemoTa cropaHus Torusa q: Q = gm

2.2.6

OnemeHTapHas paboTa B TEPMOJMHAMUKE:
A =pAV

Brruucnenue paboTsl 1o rpaduky mporecca Ha pV-auarpaMmme

2.2.7

[TepBbIii 3aKOH TEPMOAMHAMHUKU:
Qu2 =AU+ A = (Uz-Uy) + Az

Anmabara:
Q12 =0= A1p = (U1-Uy) =AUy,

2.2.8

Bropoii 3akoH TepmoanHamMuku. HeoGpaTtumbie mporeccs

229

[Tpunimne! aeicTus TermnoBbix mamuH. KITI:

_ Asammr _ anrp _|Qxcm| e s |er.m|

2.2.10

MaxkcumansHoe 3Hauenue KII. [{ukn Kapho:
T Earp T zn g _ T xom

T T

HATp Harp

max N = Ny =

2.2.11

YpaBHEeHHEe TEIUIOBOTO OanaHca:

Q1+Q2+Q3+...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.1.1

OnexTpu3anys Tel U €€ NMPOSIBICHUSA. DJIEKTPUUYECKUI 3apsi.




JIBa Buma 3apsnma. DJEMEHTApHBIA DJICKTPUUYCCKUN 3apsij.

3aKkoH COXPAHCHUS SJICKTPUUICCKOTO 3apaa

BzaumopeiictBue 3apA0B. Toueunsie 3apAaabl. 3aKkoH KyJ'IOHaI

B OTHOPOAHOM BCIICCTBE C 21143J'I€KTpPI‘I€CKOI71

IIPOHULIAEMOCTBIO
€
3.1.2
||l 1 afe
F = k 3 i ° .
er” 4meg, ~

313 Onexrpuueckoe mnosie. Ero pelctBue Ha AIIEKTPUYECKUE

3apsabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

- F
E=———
qnpoBHbIit
ITosie ToueuHoro 3apsna:
E =k

3.14 r=k3

OJHOPOAHOE IIOJIE:

E = const.

KapTuns! 1TMHANA HaNPsHKEHHOCTH ATUX TOJIEN

IToTeHIManbHOCTh IEKTPOCTATUYECKOTO MOJISL.

Pa3HOCTh MOTEHIANIOB U HATIPSIKEHHE:

Az =q(P1=p2) = —gA¢ =qUL.

3.1.5 IToTreHumanbpHas SHEPrus 3apsiia B dJIEKTPOCTATUIECKOM I10JI€E:

W=q¢




IToTenmman SJICKTPOCTATHUYCCKOI'O I10JIA:

_W
*=

CBs13b HaHpH)KéHHOCTI/I IoJii M PasHOCTU IIOTCHUHAJIIOB I

OJTHOPOAHOTO 3eKkTpoctarndeckoro moyst: U = Ed

[TpuHLIMI CyneprO3ULIH SJIEKTPUUECKUX MTOJIEH:

- — -

E=E{+E,+..,0=¢P1+Pa2+...

HpOBO,I[HI/IKI/I B JJICKTPOCTATUYCCKOM II10JIC.

VYcnoBue paBHOBECHS 3apsI0B: BHYTPH IIPOBOJHUKA
Et=0

, BHyTpU ¥ Ha IOBEPXHOCTU IIPOBOJHUKA (p = const

I[I/IBJ'IGKTpI/IKI/I B 3JICKTPOCTATUYCCKOM II0JIC. I[I/IBJ'IGKTpI/IquKaSI

MPOHUIACMOCTDb BCIICCTBA €

Konnencarop. DneKTpoéMKOCTh KOHIICHCATOPA!

DeKTPOEMKOCTB TIIOCKOTO KOHJICHCATOpa!

c=£805_ ¢,
d

3.1.10

HapannenLHoe COCAMHCHNEC KOHACHCATOPOB!:
q = ql + qz + ...,ul = UZ = ...,Cnapann_cl + C2 + ...

HOCJ’IGI{OB&TCJ’IBHOC COCAMHCHUEC KOHACHCATOPOB:

1
U=Ui+ U1 =92 = "Choen C1 G2

3.1.11

OHeprus 3apsKEHHOr0 KOHAEHCAaTopa:




3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

IlocTostaHEIIM TOK: I = const

Jnst mocrosiHHOTO TOKA = It

322

VY cnoBuS CyIecTBOBAHUS NEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

323

3axon OMa 11 yyacTKa Lenu:

u
I==
R

324

DneKTpuueckoe COIPOTUBJICHUE. 3aBUCHUMOCTH

CONPOTUBJICHUA OJHOPOAHOI'O MPOBOJHHUKA OT €ro MJIHNHBI U

CCUCHHUA. y)ICJ'II)HOG COITPOTUBJICHUEC BCUICCTBA.

l
R:pg

325

Hctounuku Toka. DJ1C ucTouyHuKa TOKa:

E= ACTOpOHHMXCVIJ'I

q

BHyTpeHHee conpoTUBIIEHNE HCTOYHHUKA TOKA

3.2.6

3axon Oma 1t TOJIHOH (3aMKHYTOM) anekTpuueckoi nenu: E

= IR + Ir, oTkyna




HapannenLHoe COCINMHCHHUEC ITPOBOJJHUKOB!

I=11+12+.,Ul=02=_,,

1 1.1,
Rnapann Rl RZ

3.2.7
[TocnenoBarenbHOE COETMHEHNUE TPOBOIHUKOB:
U=Ul+02+.,11=12=.,,
RFIOCJ'I = Rl + R2 + ...
Pabota snekrpuueckoro Toka: A = [Ut.
3akon J[xoyns — Jlenma:
Q =I°Rt
3.2.8
Ha pesucrope
u2
R:Q=A=PRt =IUt ==t
R
MOIHOCTB 31EKTPUYECKOTO TOKA:!
A4 :
P=— =1U
At Ar—0
TennoBast MOIIHOCTG, BbIACNIAEMAas HA PE3UCTOPE:
2 T r
P=I'R=—=]U
329 R
MoniHocTh HICTOYHHKA TOKA:
A4
CT. CHIT _
4 Ar—
CBOOOJIHBIE ~ HOCHUTEIM  JJIGKTPUYECKUX  3apsiioB B
3210 MPOBOJIHUKAX. MexaHu3MBbI TPOBOAUMOCTH TBEPABIX
o METaJUIOB, pPacTBOPOB M paCIUIaBOB 3JIEKTPOJIUTOB, Ta30B.
ITonynpoBoauuku. 1101ynipOBOJHUKOBBIN U0
33 MATI'HUTHOE I1OJIE
MexaHnueckoe B3auMOJEHCTBUE MarHUTOB. MarHuTHOE MOJIE.
3.3.1 Bexkrop MarautHOM wuHAYKUMH. [IpuHumn cynepno3uuuu

MAaTrHUTHBIX ITOJIEH:




— — —

B=B;+B,+..

JIvHMM MHAYKUMM MarHuTHOoro mnoJid. Kaprtuna JMHUR
UHIYKIUU MAarHUTHOTO HOJIS IIOJIOCOBOT'O u

HOI[KOBOO6pa3HOFO IOCTOAHHBIX MaroHuTOB

332

Oneir Opcrega. MarHutHoe mnojie IPOBOJAHMKA C TOKOM.
KaptuHa 5uHMA WHAYKOIMM MarHUTHOTO IO JAJIMHHOTO
mpAMOro NpoOBOJAHHWKA U 3aMKHYTOI'0 KOJIBIIEBOTO IMMPOBOAHUKA,

KaTylIKHU € TOKOM

3.33

Cuna AMmepa, e€ HanpaBJICHUE U BEJIUYNHA:
F 4 =IBlsina

, [A€ O — YI'oJI MKy HAIlIpaBJICHUCM NTPOBOAHHNKA U BEKTOPOM

B

334

Cuna JlopeHiia, e€ HanpaBJIeHUE U BEJIUYUHA:
Frnop = q | vBsina

I/I€ 0L — YTOJI MEX/1y BEKTOpaMu

l

l

. Z[BI/I)KGHI/IC 3ap;1>1<eHH0171 qaCTHUlIbl B OAHOPOJHOM MAarHuTHOM
IIOJIC

34

OJIEKTPOMATHUTHAA UHAYKIOUA

34.1

IToTOoK BEKTOpa MarHUTHOM MHIYKIIMH:
® =B,S = BScosa

34.2

SIBnenue anexkTpomMaranTHOW nHAYKIMK. D/]C nHAyKIMK

343

3akoH BHGKTpOMaFHHTHOﬁ HHAYKOWUU q)apaneﬂ:




AD

344

At A
{
I
i}
( = )

O/1C uHAYKIMH B IPSMOM MTPOBOJHUKE JUTUHOM |,

ABMIKYIIEMCS CO CKOPOCTBIO

—

0

—
-

(L]

B OJJHOPOJHOM MarHuTHOM moJie B:
| E; |= Blucosa

, TJIE 0. — yTOJI MeX/1y BEeKTOpoM B 1 Hopmanbio

-

n

K IINIOCKOCTH, B KOTOpOI\/'I JICKAT BEKTOPLI

-
-

Ino
; ecln
1
1
B
, "
v
TO

|Ei |:BZU
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[IpaBuno Jlenna

NHIyKTUBHOCTB:
_®
b=
34.6 . i O© = LI
Camonnaykuus. 9/]C camonHayKuuu:
Al
E =Ll =-II
Atly o
OHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM:
L%
3.4.7 WL ==
2
3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHUA U BOJIHBI
Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHUs B UJI€AJIbHOM Kosle0aTeIbHOM KOHTYpeE:
[4(r) = Gumesin{ ot + )
lI( t)=q,=wq__cos(ot+q,)=1__ cos(wt+q,)
351 ®opwmyia ToMcoHa:
T =2n{LC
, OTKyJ1a
2 1
w="r=——
JLC
CBs13b aMIUINTY /bl 3apsijia KOHJAEHCATOPa C aMILTUTYIOW CHIIbI
TOKa IpHU CBOOOJHBIX AJIEKTPOMArHUTHBIX KOJEOAHUSIX B
UJeaIbHOM KO0JIe0aTeIbHOM KOHTYpeE:
I
qm o
@
3.5.2 3aKOH COXpaHEHMs SHEPruM B MJCAIBHOM KoyeOaTeabHOM




KOHTYpeE:

3.53 BriHyX/1eHHBIE 3JIeKTPOMAarHUTHBIE Kosiebanus. Pesonanc
[Tepemennsiii Tok. IIpousBoacTBo, mepenaya u norpedieHue
AIEKTPUYECKON SHEPIUU

3.54 . . . .

B SR 7 R i e ¥ E o
+ = =R = TR = const.
2 2 9. 2
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 - -
E1lBlc

156 [Ixana 3JIEKTPOMAarHUTHBIX BOJIH. IIpumenenune

3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA

361 [IpsimonuHEHOE pacHpOCTpPaHEHUE CBETA B OJHOPOJHOHN
cpene. ToueuHblit HCTOUHHUK. JIyd cBeTa
3aKOHBI OTPaKEHUS CBETA.

a=p
3.6.2
alp
PRI T T

3.6.3 [TocTpoenue n300pakeHui B TUIOCKOM 3€pKaje
3aKOHbI IPEJIOMIICHUS CBETA.
IIpenomiieHue cBera:

nysina = npsinp.
3.6.4

AOCONIOTHBIN MOKa3aTeIb IPETOMICHHS:

_C
Na6e =2

OTHOCHUTENBHBIN TOKA3aTeNb MPETOMIICHUS:




ny U1
Noy = —= = —
OTH n] '02

XOI[ queﬁ B IIpU3MCE.
\"1 = \"2 " }?1}1 = H‘-‘_\}-‘:
COOTHOU_IGHI/IC qaCTOT U COOTHOLICHHUE IOJIMH BOJIH HpI/I

nepexo1e MOHOXPOMATHYECKOTO CBETA Yepe3 TPaHHMIly pasjeria

ABYX OIITUYCCKUX CPCI:

o &
3.6.5 ITomHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbI yron NOJIHOTO BHYTPEHHETO OTPaYKEHHSL:
. 1 n
Sinapp = =2
n
OTH 1
CoOuparomiue M pacceMBarole JHMH3bl. TOHKas JHH3.
®doKycHOE pacCTOSIHUE M ONTHYECKAasl CHUjla TOHKOM JIMH3bI:
1
3.6.6 D==
F
®opmyJia TOHKOM JIMH3bI:
1,11
d f F
3.6.7

VYBenmuenwne, 1aBaeMoe THH30M:
h
Fh_1f]
d

:ﬁ':




F\ h
f

k3

B ciydae pacceuBaromiei JIMH3bL:

3.6.8

DO=F=

o~

0,

M=—=

h_1f]
H dl

Xox nyd4a, IpOIIEAIIETO JUH3Y IOJ IPOU3BOJIBHBIM YIJIOM K
e¢ riaBHON onrtudeckoil ocu. IlocTpoenue wu3z00paskeHMI
TOYKHM U OTpe3Ka MPSIMOHl B COOMpAIOIIMX M PAaCCEHBAIOLINX

JIMH3aX U UX CUCTEMAxX

3.6.9

doTtoanmnapar Kak onTuyeckuid mpuodop. I'na3 kak onrtudeckas

CUCTEMA

3.6.

HNutepdepennusa cBera. KorepeHTHbIE HMCTOYHHUKHU. Y CIIOBUS
HaOIr01eHUS MaKCHMYyMOB u MUHUMYMOB B
UHTEp()EpPEeHIIMOHHON  KapTUHE OT  JABYX  CHH(]a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

n

)
MAKCIIMYMBI — A=2m =, M= 0.+ +2.+3

e

. WA
MITHIIMYMBI — A:(Zm-{—l_l:, =0 1L ¥EEg .

e

3.6.11

Hudpakuus cBera. JudpakmmonHas pemérka. YclIoBue
HAaOMIOJCHUST TJAaBHBIX MAaKCHMYMOB TIPH  HOPMaJIbHOM
naJIcHU MOHOXPOMATHUYECKOTO CBETA C JUIMHOW BOJHBI A Ha

pemeéTKky ¢ nepuoom d:




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

3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 I'unore3za M. ITnanka o kBanrax. ®@opmyna [lnanka: E = hv
®otonbl. DHeprus (poToHa:
E=hv= % =pc
4.1.2
Nmmynse dpoToHa:
_E_m_h
P27
4.13 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHb! poTo3ddexra
VYpaBuenue DitHmreliHa 11 GoTodddexTa:
E gorona = ABBIXOAA + Erimax,
rae,
hc
Egorona = ho = 1
4.1.4
h
ABblxoqa = thp = A_C
Kp
2
mov
Exnvmax = zmax = eUsan
JlaBneHue cperta.
4.1.5 JlaBreHne cBeTa Ha MOJIHOCTBIO OTPAXKAIOILYIO TOBEPXHOCTh U
Ha MOJIHOCTHIO MOTJIONIAIOIIYI0 TTOBEPXHOCTh
4.2 OU3MKA ATOMA




421

IInanerapnas moniens aroma

[Toctynater bopa. Mznydenne m mornomenne (HOTOHOB MpHU

nepexoae aroma ¢ OJHOr0 YpoOBHA DHCPIUU Ha JApPYyT Ol

he
422 hvmn = ) = |En _Em|
“mn
JIuHeityaTpie CEKTPHI.
CrnexTp ypoBHEH 3HEpruu aToMa BOAOpOJa:
423
—13,63B
B — = =12 B
n*
4.3 OU3NKA ATOMHOI'O APA
431 Hyxnonnas mopnens siapa ['eitsenOepra — MBanenko. 3apsn
o saapa. MaccoBoe uncio saapa. M3otonsl
PannoakTHBHOCTE.
Anbda-pacnan:
'}X—VEY + gHe
bera-pacna.
DneKTpOHHBIN B-pacnan:
432 ™ " -
7X—=73Y+ qe+v,
[To3utponusii B-pacnan:
A A 0= . .,
XY + J€+V,
l'amma-u3nydenue
3aKOH pai0aKTUBHOIO pacnajaa:
-t
N(t) = Ng=2T
433
ITycth m — Macca paguoaKkTUBHOIO BellecTa. Toraa
—t
m(t) =mgx2 T
434 Snepuble peakuuu. Jlenenre u CUHTE3 sAEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



