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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE CpemHEro oO0Iero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHUU K pe3ysIbTaTaM OCBOCHMUS
OCHOBHOW 00Opa3oBaTenbHO mporpamMmsbl, npenactaBieHHbx B @I'OC COO, a
Takke ¢ ydérom ¢enepaibHONM pabodeil mporpaMMbl BocnuTaHusi U Konuenuuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pazoBaTeIbHBIX OpraHU3alUIX
Poccuiickoii ~ ®enepanuu,  peaqu3yOIIMX  OCHOBHBIE  0Opa30oBaTelIbHBIC
POTrPaMMBL.

[Tporpamma no ¢usuke onpezenser o0ga3aTeIbHOE NPEIMETHOE COIePKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3yUYEHUSI TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKH y4eOHOTO TPOIecca, BO3PACTHBIX OCOOCHHOCTEH OOyJarOIIMXCA.
[Iporpamma 1o ¢usuke Aa€T NpeAcTaBICHUE O LENAX, COACpXKaHUM, OOIIen
cTparerud OOy4YeHHs, BOCHUTAHUS M Pa3BUTHUS OOydYalOLIUXCS CpeACTBaMU
yueOHoro npeamera «Duznka» Ha yriayoJIEHHOM YPOBHE.

Nzyuenne Kypca (Qu3MKH YriayOJEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aauu MpoeCCHOHAIBHON OpPUEHTAIIMH, HAMIPABJICHO Ha CO3J]aHUE YCJIOBHM s
MPOSIBJIICHHUS] CBOUX MHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOyyJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl MPOAOJKEHUST O0O0pa3oBaHHS B
OpraHu3alusX MNpo(ecCHOHATBHOTO O00pa30BaHUA IO Pa3IMYHBIM  (PU3KKO-
TEXHUYECKUM U MHKEHEPHBIM CTIECIIUATBLHOCTSIM.

B nporpamme 1o ¢u3MKe ONpeAeNAOTCS IJIaHUPYEMbIE PE3yIbTaThl
OCBOEHHMS Kypca (PM3MKU Ha YPOBHE CpPEeHEro o01ero oopa3oBaHusi: JIUYHOCTHBIE,
MeTanpeJMeTHble, TNpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBAHMM K JUYHOCTHBIM,
METanpeIMETHBIM M MPEAMETHBIM pe3yJibTaTaM OOyYaroIIUXCs, OCBOMBIIHMX
nporpaMMmy 1o (HU3MKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUsS Ha
yTIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Tporpamma 1o gpu3nke BKIIOYAET:

IUTAaHUPYEMbIE pe3yJbTaThl OCBOCHHUS Kypca (GU3MKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;

coJiep;kanue yueoHoro npeamera « @u3uka» mo rojgam o0ydyeHwusl.

[Iporpamma 1o @Qu3uke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUUTEIAMU (PU3UKHU JUIsl COCTABIICHUS CBOUX pab0OYMX MPOrpamM.

[Tporpamma no ¢u3Kke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH U
NPEAOCTABISICT BO3MOKHOCTH IS peali3aliyd  Pa3]IMYHbIX METOAUYECKUX
MOJXO/I0OB K TMpernojiaBaHuio (U3MKU Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUU
coXpaHeHus1 00s13aTeIbHOM YaCTH ColepKaHus Kypca.



®du3nka Kak Hayka o HamOoisiee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KayecTBe y4eOHOro MmpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpy:xaromiem mupe. HIKoapHBIN Kypc PU3HKK — CUCTEMOOOpa3yOIUi
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SIBIICHHI, M3y4aeMbIX XUMHEH, OUOJOTHEH,
buzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeNniIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJNOTMH B cdepe DHEPreTUKHU, TPaHCHOPTa, OCBOEHUS
KOCMOCa, MOJIyYeHHs] HOBBIX MAaTE€pUajoB C 3aJaHHBIMH cBoiicTBamMu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MHUpa oOyuaroiierocsi, B (opMUpPOBAHUE YMEHUN NMPUMEHSTh HAYUHbBIN
METO/1 MO3HAHMSI IPY BBITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOoBHE CpeIHEro 00111ero 00pa3oBaHus MOJIOKEH
psA UIIeH, KOTOPBIE MOKHO paccMaTpyBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEU KypC SIBJISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuaj U3 BCEX pa3lieioB (PU3MKH, BKIIOYAET KakK
BOIIPOCHI KJJACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl Marepuan Kypca (HU3HKU
o0beMHEH BOKPYr (u3uueckux Teopuid. Bemymmm B Kypce sBisercs
(opMupoBaHUE MPEICTAaBICHUM O CTPYKTYpHBIX YPOBHSX MAaTE€pHH, BEIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoyiarac€T MCIOJIb30BAHUE
T'YMAHUTAPHOTO MOTEHIHaTIa (PU3NYECKOH HAyKH, OCMBICICHHE CBSI3M pPa3BUTHUSA
¢uzukn ¢ pa3BuUTHEM oOOHIecTBa, a TaKkke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTMYECKUMU IIpoOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢uszuku yriryOoJ€HHOTO ypOBHS
IpeanojaaraeT 3HakOMCTBO € HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMYECKHX
IIPUIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3konocuszayuu peanusyercs TMOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a TaKke O0O0CYKIEHUs
po6JieM pallOHAIILHOTO IPUPOOTIONb30BAHMS U SKOJIOTMUECKOI 0€30M1acHOCTH.

OcBoeHue coJep:kanus MPorpaMMsbl 1Mo (PU3MUKE JTOJKHO OBITh MOCTPOCHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO noaxoaa. s pusuku peanuzanus 3TUX
IPUHIMIOB 0a3UpyeTCsl HAa HUCIOJIb30BAHUH CAMOCTOATEIBHOTO 3KCIIEPUMEHTA KAK
MOCTOSIHHO JIeHCTBYIoMIEero ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHS — D3TO CHUCTEMa CAaMOCTOSITEIBHOTO YYEHHUYECKOTO 3SKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYEHUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTtepuaia, jabopaTopHbie paboTsl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crnocoba peanu3auuud (U3MUECKOrOo TMpakTUKyma. B mepBom ciyuae
NPaKTHUKYM MpoBoauTcs aubo B koHue 10 u 11 kmacco, 1ubo mocie mepBoro u
BTOPOrO0 TMOJYTOJUMM B KaXJIOM M3 3THX KjiaccoB. Bropoil cmocod — 310
UHTErpanus padoT NpPaKTUKyMa B CHUCTEMY JabOpaTOpHBIX paboT, KOTOpbHIE
IPOBOJATCA B Mpolecce uzydeHus pasznena (temsl). IIpu stom mon padoramu
IPaKTUKyMa MOHMMAETCs] CaMOCTOSITENIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOJIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIaroBOi HHCTPYKIUU.

B nporpamme mno (¢uszuke cucteMa Y4YE€HHYECKOIO 3KCIEpUMEHTAa,
7ab0paTOpHBIX pabOT W MpaKTUKyMma MpPEACTaBlIeHa €IMHbIM mnepeyHeM. Bridop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUUYECKUX PAOOT OCYLIECTBISETCS
Y4YaCTHHKaMHU 00pa30oBaTEIbHOrO Mpoliecca UCXO0Id U3 OCOOEHHOCTEN MOYpPOUYHOIO
IUTAHUPOBAaHUS W OCHameHusi kabmHeta (usuku. [Ipm sToM obOecmeumBaeTcs
OBJIaJICHUE OOYYaIOIIMMHCS YMEHUSMU TPOBOAUTH TPSIMbIE W KOCBEHHbBIC
U3MEpPEHHUs, UCCIEAOBaHUS 3aBUCHUMOCTEH (PU3MYECKUX BEIUYMH U IMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonpnioe BHUMaHUE YyAENAETCS PEIIEHUIO PACYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM myig pacd€THBIX 3a7ad NPHOPUTETOM SIBJIAIOTCS 337a4M C SIBHO
3aJIaHHON W HESIBHO 33JIaHHON (DM3MUYECKOW MOJIEINBI0, TIO3BOJISIIOIINE MTPUMEHSTD
U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjeiia Kypca, TaKk Hu
UHTErpupysl MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3ienioB. [ KauyeCTBEHHBIX 3a/1ad
OPUOPUTETOM SIBISIOTCA 3aJaHMsi Ha OOBACHEHHUE/TIpelcKa3aHhe MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOUIEH KU3HH, TpeOyrolue BhIOOpa
(bu3HUecKoi MOJIENH JJIsl CUTYallUH MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOTo TMpolecca Kypc (PU3MKUA YrIyOJaE€HHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCsl B YCIOBHIX
npeaMeTHoro kabunera. B kaOuHere ¢U3HKK JODKHO OBITH HE0OXOAMMOE
JabopaTopHoe 0O0OpyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B IPOrpaMme IO
(bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT W paboOT MpakTHKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pYI0BaHUE.

JlemoHCcTpanoHHOe 000OpyaoBaHue (opMHpyeTcs B COOTBETCTBHH C
OPUHIIMTIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3MKE KIOYEBbIX JAEMOHCTpAlui st
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW MW  MPOIECCOB, HAMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHME IS YYEHWYECKHX TMPAKTHYECKUX pabdboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére



OJIHOTO KOMIUJIEKTa Ha JABYX oOOydarommxcsi. TeMaTH4eCKHe KOMIUIEKThI
71a00paTOpHOTO OOOPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMM LIEJIIMHU U3y4€HUs (PU3MKHU B 001IEM 00pa30BaHUHU SABJISAIOTCS:

¢opMupoBaHne HHTEpeca M CTpPEMJICHUS OO0y4arouMxcs K HaydyHOMY
U3YYEHUIO TPUPOABI, Pa3BUTHE HX HHTEIUICKTy&IbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE IMO3HAHHMS U (POPMUPOBAHUE
MICCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

(opMupOBaHKE HAYyYHOI'O MHMPOBO33PEHMsI KaK pe3yJibTaTa M3Y4EHHUsS] OCHOB
CTPOECHMS MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dbopmupoBaHrue YMEHUN OOBACHSITH SIBJICHUS C UCIOIb30BaHUEM (DU3UUECKUX
3HAaHUM U Hay4YHBIX J0Ka3aTEIbCTB;

dopMupoBaHHUEe NPEACTABICHUNH O pPOJAM (U3MKK A Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE pe/ICTaBICHUN 0 BO3MOXHBIX  cdepax  Oyayuein
npo(heCCUOHATPHON  JEATENbHOCTH, CBSI3aHHBIX C (PU3UKOH, TMOATOTOBKA K
JanbHeeMy o0y4eH!IO B 3TOM HalpaBJICHUH.

JlocTikeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIeIyIoNMX 3ajad B
pouecce U3yueHus Kypca GU3UKU Ha yPOBHE CPEAHEro 00111ero 00pa3oBaHus:

npUOOpETEeHNE CUCTEMbI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHSX,  BKIIOYas  MEXaHUKy,  MOJEKYJIApHYI  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPO()U3UKY;

(opMupOBaHHE YMEHUHN NIPUMEHATh TEOPETUUECKUE 3HAHUS NIl OObSICHEHUS
(¢u3nyeckux SIBICHUN B MPUPOAE WU Ul NPUHATHS IPAKTHUUECKUX PEUICHUH B
TIOBCEIHEBHOM KU3HU;

OCBOEGHHME CIIOCOOOB PEIICHHs] pa3IM4yHbIX 3aJad C $BHO 3aJaHHOM
¢u3nyeckoil Mozeblo, 3a/ad, MOJpa3yMeBAIOIIMX CAMOCTOATEIbHOE CO3/IaHue
¢u3nyeckoil Mopenu, aJeKBaTHOM YCJIOBMSIM 3aJayd, B TOM YHCIE 3aaay
MHKEHEPHOIO XapaKTepa;

NOHMMaHUE (PU3HYECKMX OCHOB M MPUHLHUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHHE METOJAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHMS W IPOBEACHUS
(¢u3nyecKux OSKCIEPUMEHTOB, aHajiu3a M HMHTepIpeTauud uH(pOpMaLuy,
onpeaeneHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTarta;

CO3[JaHHE YCJOBUU JUISl PAa3BUTHS YMEHUM IPOEKTHO-UCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHON ASSTENBHOCTH, CBI3aHHON
¢ (hU3UKOM.

B coorserctBun ¢ tpeboBanusiMu OI'OC COO yriyOn€HHbIA YpOBEHB
u3ydyeHus yuyeOHoro mpeamera «®Ddusmkay Ha ypOBHE CpEIHEro O0OIIero
oOpazoBaHmsi BBIOMpAETCS OOYYAIOMMMHUCS, IUIAHUPYIOMIUMHU TPOJIOJDKEHUE
00pa3zoBaHMsI MO CHENUATBLHOCTIM (QU3HKO-TEXHUUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriayOaéHHBIM ypOBEHB) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoauTcst 340 yacoB: B 10 kimacce — 170 yacoB (5 yacoB B HENEIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3UKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOP
IpPOBENCHUsT J1A0OPATOPHBIX pPabOT U OMBITOB C YYETOM MHIUBHUAYaTbHBIX
0COOEHHOCTEHN 00yYarOIIMNXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTOA MO3HAHUS NPUPOIBI.

®duszuka — pyHIaMeHTaNbHasg HayKa o npupoje. HayuHslil MeTo mo3HaHus U
METOJIbI UCCIIEIOBaHUS (PU3NUECKUX SBIICHUN.

DKCHEepUMEHT W Teopus B Mpollecce MO3HaHUs Mpupojasl. Habmrogenue u
IKCIIEPUMEHT B (DPU3HUKE.

CnocoObl u3mepeHuss (U3MYECKUX BEIUYMH (AHAJIOTOBBIE U LHUQPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHuit  (GU3MYECKUX  BenmuuuH  (aOcomroTHas |
OTHOCHUTEIIbHAsA).

MopenupoBanue (GU3NYECKUX SBJICHUNM M MPOLIECCOB (MaTepuajibHas TOYKa,
abCoOJIIOTHO TBEPJOE TENO, HWJeajdbHAasl XUJIKOCThb, HWACAJbHBIA Tra3, TOUYECUHBIN
3apsn). I'unoreza. ®u3nyeckuil 3aKOH, rpaHULBl €ro MPUMEHUMOCTU. Pu3nueckas
TEOpHsl.

Pons u Mecro ¢usuku B GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHHbI
MHpa, B IPAKTUYECKON AEATEIbHOCTH JIFOJICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3Mepenune cuibl TOKA M HAOPSDKEHUS B LIENM MOCTOSSHHOTO TOKa IMpH
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HM(ppoBoi naboparopueit no ¢usuke. [Ipumepsl usmepeHus
(bU3UYECKUX BEJIMUUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHHSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Paanyc-BexkTop MarepuambHOM TOYKH, €ro MPOEKIMHA Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienue, CKOpocTh (CpenHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepUajJbHOW TOUYKH, UX MPOCKUUMHU HAa OCH CUCTEMBI KOOPJHHAT.
CrnoxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEPHOE U pAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U IIyTU MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduKH.

CBoOonHoe maneHue. YCKopeHue cBOOOIHOro majeHus. J[BuxeHue Tena,
OpOLIEHHOI'0 TMOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUATLHON TOYKH OT BPEMEHU U UX TPAPUKH.



KpuBonuueitHoe  paBvkeHue. [IBHKE€HHME  MaTepUaJIbHOM TOYKM IO
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaleHus.
[lenTpocTpeMuTeabHOEe (HOPMAIbHOE), KacaTelbHOE (TAHI€HLUHUAIBLHOE) U MOJHOE
YCKOPEHUE MATEPUAIIBHON TOUKHU.

TexHUuecKHue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOILECCHl: CHUIAOMETP,
JBI)KCHUE CHApsA/IOB, LEMHbIE, MIeCTEepEHYATbIE U pPEMEHHBIE TEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenp cucteMbl OTCUYETA, WILTIOCTpALUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CriocoObl UCClIeIOBaHUS IBUKEHUN.

Nnnroctpauus npenesibHOro NEPEXo1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBUKEHUN C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HabGmronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.

HanpasieHue ckopocTy IpH IBHKEHHUH 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yriioBOM CKOPOCTH B PEIYKTOPE.

CpaBHEHME TyTEW, TPACKTOPUN, CKOPOCTEM ABHXKEHHUS OJHOTO U TOTO XK€
T€Ja B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHS C LENbIO ONPEEICHUs] MTHOBEHHON
CKOpPOCTH.

N3mepenue yCKOpeHUs MpU NPSIMOJIMHERHOM PaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NIYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBIKCHUU.

WU3mepeHne  ycKOpeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIIOBAHO
UCIOJIb30BaHUE IUGPOBOIA TabOpaTOPUN).

W3yyenue nABWKEHHS Tena, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUIOTE3bl O MPSAMOM MNPONOPUUMOHAIBHONW 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
MOJIETAa U HAYaJIbHOU CKOPOCTBIO TENA.

W3yuyeHue IBUKEHHSA Tella MO OKPYXHOCTH C IOCTOSHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MmapaMeTpoB.

Tema 2. lunamuxa.



[lepBpiit 3akoH Hprorona. HMuepumaneHble cuctemsl otcuéra. [IpuHumn
otHocutTenbHOCTH ["anmunes. HeunepuuanbHbie cucTeMbl oTcuéra (OmpenaeneHue,
IPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiuy Cuil.

Bropoii 3akon HproToHa 1151 MaTepruaIbHON TOUKHU.

Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUs. OKBHUBAJIEHTHOCTh TI'PAaBUTALMOHHOM H
VHEPTHOMN MacCBhl.

Cuna TspkecTu. 3aBUCUMOCTH YCKOPEHHSI CBOOOJHOTO MAaJIEHHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO TUIAHETHI M OT Teorpaduueckoil mupoTel. [[BukeHue
HEOECHBIX TeJ U UX CIIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, nBuKymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cujla TpEHUS CKOJBXKEHUS U CUJIAa TPEHUA
nokosi. Koaddumment tpenus. Cuiia CONpOTHUBICHUS TPU JBWIKEHUU Tela B
KUJKOCTH WJIN ra3e, €€ 3aBUICUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO ABUKEHHS.

Hasnenue. I'mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLIECCHI: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpauuu.

HaGnronenue nBukeHus Tesl B MHEPLUUAIBHBIX U HEMHEPIUATbHBIX CUCTEMAaX
OTCU€Ta.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne AByX HWIMHAPOB WIH IIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCYETA.

CpaBHEHME  pPABHOACHCTBYIOIIEH  MPWIOKEHHBIX K TelIy CUI C
MPOU3BEICHUEM MACChI T€JIa HA €r0 YCKOPEHUE B MHEPIIMATILHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

HN3mepenne macc no B3auMOJECHCTBUIO.

HesecomMocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U NAJCHUM.

[{enTpoOeKHBIE MEXAHU3MBI.

CpaBHEHME CHJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepenne paBHOJAEHCTBYIOMIEH CUJI TP JABMKEHUHM OpyCKa MO HAKJIOHHON
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCHUMOCTH BPEMEHH JBMKEHHUS Opycka TIo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MaCCHI.



HccenenoBanne 3aBUCMMOCTH CWII YIPYTOCTH, BO3HUKAIOUIUX B IPYXKUHE U
pe3nHOBOM 00pasiie, OT X JAehopMaliiu.

N3yueHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
NErKuit OJIOK.

N3mepenne kodpdunrenta TpeHus: Mo BEIUMYHWHE YTIOBOTO KO3(PQHIeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue nBHKeHUs] OpycKa MO HAKIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
K03 PUILIMEHTOM TPEHUSI.

W3ydeHne nBUKEHN IPy3a HAa BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHo TBEpAOe Teno. [locTymarenbHoe W BpallaTeIbHOE IBUMKEHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaiieHus. [limedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

VYcroitunBoe, HeyCTOHYNBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHl: KPOHIUTEHH,
CTPOUTEIIBHBIN KPaH, pelIETYaThe KOHCTPYKLIMH.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenmoBanne yclIOBAM PAaBHOBECHS TBEPAOTO TeENa, HMMEIOLIETO OCh
BpaLCHUS.

KoHCTpynpoBaHue KpOHIITENHOB U PACUYET CUJT yIIPYTOCTH.

N3ydyeHne ycTOM4MBOCTHA TBEPAOIO TEJA, UMEIOLIEr0 IJIOIIAaAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

NMnynbsc MaTepuanbHON TOYKH, CUCTEMBI MaTEpUaAIbHBIX TOYEK. LlenTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUHU LIEHTPa Macc.

VMItysibC CHIIBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE 1BUKEHUE.

MomMeHT umIynbca MarepualibHOM TOukHW. IlpencraBieHne o0 COXpaHEHUH
MOMEHTA UMITYJIbCAa B EHTPAJIbHBIX MOJIAX.

Pabora cuiapl Ha MajgoM M Ha KOHEYHOM IepeMelneHuu. ['paduueckoe
Ipe/iCTaBlIeHHE PaOOThHI CHIIBI.

MOIITHOCTb CUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SJHEPTUM MATEPUATIBHOU TOUKHU.



[loreHnnanbHble W HENOTCHUMANBHbIE CHIBL. lloTeHUManbHas sHeEprus.
[ToTennmanbHas >Heprusi ynpyro negopmupoBaHHOU mpyskunbl. [loTeHnnanpHas
SHEpPrus Tena B OJHOPOJHOM TpaBUTALlMOHHOM moje. [lorenuumaneHas sHeprus
Teda B TPAaBUTALIMOHHOM II0JI€ OJTHOPOJHOTO IIapa (BHyTpH U BHe mapa). Bropas
KOCMMYECKAasi CKOPOCTb. TpeThbsi KOCMHUYECKAst CKOPOCTb.

CBs3p pabOThl HEMOTEHUHUAIbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyIUM [ WICAUIBHOM KUJIKOCTH KakK CJICICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTHH.

TexHuyeckre yCcTpoMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KONEpP, NPYKUHHBIM MHUCTONET, THPOCKON, (QUIypHOE KaTaHHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXEHUE.

N3mepenne MOIHOCTH CUJIBI.

M3MeHeHne 3Hepruu Tella IPU COBEPLIEHUU PAOOTHI.

B3anmHbIe NpeBpamieHUss KUHETUYECKOM M IOTEHIMAIbHOM JHEPrUi IPHU
JEUCTBUU Ha TEJIO CUJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTruu Mpu CBOOOTHOM MaJICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepenne nMmiyibca Teia o TOpMO3HOMY ITYTH.

W3mepeHune cuibl TATH, CKOPOCTH MOJEIU 3JEKTPOMOOMIISS M MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCaA TEIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne cCOXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBHH.

M3mepenne KUHETHYECKOW SJHEPTHUH TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS MOTEHLUUATbHON SHEPIHH MPYKUHBI C paOOTOM CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHS] NP JIBMXKEHHM Tejla MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pasznes 3. MouekyasipHas pu3MKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOKEHUSI MOJIeKyJIsipHO-KuHeTn4Yeckoil teopun (MKT), wux
onbiTHOe oOocHoBaHue. Juddysus. bpoyHOBCkoe JBHKEHHE. XapakTep
JIBWKECHUS M B3aMMOJCHCTBUS YAaCTHUIL BellecTBa. Monenn CTpOeHMs TIa3oB,
KUAKOCTEH U TBEPIBIX TeN U OOBSICHEHHE CBOMICTB BEIECTBA HAa OCHOBE 3THUX



mozeneil. Macca u pasMepbl Mosiekyd (atomoB). KonudecTBO BellecTBa.
[TocTositHHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3amepenus. lllkama
temneparyp Llenscus.

Mojenp uaeanbHOro ra3a B MOJEKYJSIPHO-KMHETUYECKOM TEOPUHU: YaCTHUIBI
rasa ABHKYTCSl XaOTUYECKU U HE B3aUMOJICUCTBYIOT IPYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomtoTHAs
temreparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B
UJeaTbHOM Tra3e C TOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeCTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, H300apa.

CBsi3b  MeXIy JaBJICHUEM M  CpPEAHEH  KUHETUYECKOW  DHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JIBXKEHUSI MOJIEKYJl HJIE€abHOTO ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICAIbHOTO Ta3a).

CBsi3b a0COJIFOTHOM TEMITEpaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETHUYECKOW SJHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOIO ABUKEHUS €€ YACTHII.

TexHuyeckre yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTePUaJoB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTHI] BEIIECTBA.

Monens OpOyHOBCKOTO JBHKCHHS.

Buneopomnuk ¢ 3anuchio peaibHOro OpPOyHOBCKOT'O JIBUXKEHUS.

Juddy3us xkuIKoCTEN.

Mogens onbita llTepHa.

[IputsxeHne MONEKYIJI.

Moaenu KpucTauInuyeCKuX pemeEToK.

Hab6nronenue u vcciieqoBaHue U30MpoOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne mpolecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEMI000MEHE MEXKTY TOPSUYEH 1 XOJIOAHOM BOJIOM.

N3yyenue H30TEpPMUYECKOrO Mpoliecca (PEKOMEHIOBAHO UCIOJIb30BAaHUE
urdpoBoii 1aboparopun).

N3ydyeHnrne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHOro nporecca.

[IpoBepka ypaBHEHHS COCTOSHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHEIIHNE N BHYTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHUYECKOW CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIIMYMUH, OIKCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TepmoanHamuku. (CaMOIpoM3BOJIbHAs — pejlakcarus
TEPMOAUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopens wnaeanbHOro ra3a B TEPMOJMHAMHMKE — CHUCTEMa YpPAaBHEHHI:
ypaBHeHHe MenaeneeBa—KiianeiipoHa u BbIpaXKEHUE JIsI BHYTPEHHEH JHEPTHH.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENIN: HHU3KAasi KOHUEHTpALWs 4acCTHUL, BBICOKHE
TEMIIEpaTyphl. BeIipakeHue Uit BHYTPEHHEHW DHEPrUU OJHOATOMHOIO MIEaIbHOIO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTtapHas paboTa B TepMOANHAMUKE. Berancnenue padoTsl mo rpaduxy
npouecca Ha pV-auarpamme.

Teronepenaua  kKak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMMYECKOM  cucTeMbl 0e3  coBepuieHus paborel.  KonBekuus,
TEIIONPOBOIHOCTb, U3TyYCHHE.

KonmnuectBo Ttemnorel. Tenno€MKOCTh Tenma. YaenbHas W MOJISpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEILIOTa CrOpPaHUs
toruiBa. Pacuér kommuecTBa TEIUIOTHI mnpu Temnonepenaye. Ilonarue o006
aanabaTHOM Tpoliecce.

[lepBblli 3aKOH TepMOAMHAMMKH. BHyTpeHHsAss osHeprusa. Kosmuectso
TEIUVIOTBI W paboTa  Kak  Mepbl  U3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TEpMOAMHAMUKH JJII PAaBHOBECHBIX MPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJIHUT
eAMHCTBEHHAs aguadarta. AOCONIOTHAS TeMIepaTypa.

Bropoil 3akOH TEpMOAMHAMMKM JUIsi HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOYHO TIEpe/iaTh TEIIOTY OT 0oJiee XOJIOJHOTO Teja K Oojee HarpeTomy 6e3
komreHcanuu (Knaysuyc). HeoGpaTtumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! gercTBus TernoBbix MamuH. KII/I.

Maxkcumanenoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJB30BAHMS TEIIOBBIX ABUrarenei. TeroBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIMOHEP, IHU3ENIbHBIA M KapOIOpaTOpHBIA ABUraTeNd, MHapoBas TypOuHa,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTHUIM3alUs «TEIJIOBBIX» OTXOIOB C
UCIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMS OMOOPTraHMYECKOTO TOIJINBA AJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

W3Menenue TemmepaTypsl IpH aquadaTHyecKOM pacIupEeHUH.

Bo3znymHoe oruuso.

CpaBHEHUE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHUH.

Hccnenosanue aqnabaTHOrO Mpolecca.

KomnbroTepHble MOAENH TEIIIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3mepenne yaenbHON TEMI0EMKOCTH.

HccnenoBanne nponecca OCTbIBaHUS BEIIECTBA.

Hccnenosanue aqnabaTHOrO Mpolecca.

N3ydyeHrne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOACHCTBUA H
TeMIEPaTypbl KUIIEHUS KUJIKOCTEH.

Tema 3. Acpecammniie cocmoanua eeuyecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u koHjaeHcauus. HMcmapenue u KureHue. Y elbHas
TEII0Ta Mapooopa3zoBaHus.

HacepllieHHble W HeHachlIEHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH U JABJICHUS HACBIIICHHOTO MMapa OT TEMIIEPATypPbl, NX HE3aBUCUMOCTD
0T 00BhEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tsépmoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctauioB. [lmaBneHne W Kpucrtaymuszanus. YJIelbHAs TEIJIOTA IUIABJICHUS.
CyOnumarius.

Hedopmanuu TBEpaOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Tpenen ynpyrux aedopmaruii.

TermoBoe pacliupeHUe XUIAKOCTEH U TBEPABIX T€J, 0ObEMHOE M JIMHEHHOE
pacmrpenre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEPrun B (Pa3zoBbIX MEpexoax.

YpaBHeHuUE TEIJI0OBOro OajaHca.

[ToBepxHocTHOE HaTsDKeHHE. Kod(pPUIMeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanunnsipusie sBnenus. /[aBneHne noa UCKPUBIEHHON MTOBEPXHOCTHIO )KUIKOCTH.
dopmyiia Jlamaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHUYECKHE TMPOLECCHI:  KHUIAKUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpayuu.

TeruoBoe pacmmpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM J1aBJICHUMU.

N3mMepenune CUIbl MOBEPXHOCTHOTO HATSKEHUSL.

OMNbITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipasie sBieHusI.

Monenn HEHbFOTOHOBCKOM JKHUIKOCTH.

CnocoObl U3MEpPEHUS BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILECTBA.

Bunsl nedopmanmii.

Hab6mronenne manbix aedopMariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOM TEIUIOTHI IJIaBIEHUS JIBIA.

N3ydyeHne CBOMCTB HACBILICHHBIX IAPOB.

H3mepenue abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MIOMELIECHUH.

N3mepenue kodpduiirieHTa TOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayins HOHra.

HccnenoBanne 3aBUCUMOCTH  Jedopmanuu  pe3sMHOBOrO  oOpasma  oT
MIPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

OnekTpu3aums Ten U €€ MPOSABICHMS. JJEKTpUUYeCKuU 3apsa. /IBa Buapa
IEKTPUYECKUX 3apsAaoB. IIpoBOAHMKM, IHMIIEKTPUKA U  IIOJYIPOBOJIHMKHU.
DJIEeMEHTapHBI JJIEKTPUYECKUNM 3apsii. 3aKOH COXPAHEHUs dJIEKTPUYECKOTO
3apsna.

B3anmopneiicteue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

OnekTpudeckoe nojue. Ero nericTere Ha 3JIEKTPUUECKUE 3aPs/IbI.

Hanpsok€anocts  anektpudeckoro  mons.  [IpoOubiii  3apsa.  JIuaum
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO 1MoJsl. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIHATBHOCTh JJIEKTPOCTATHYECKOTO IOJs. Pa3HOCTH NMOTEHLMANOB H
HanpspbkeHue. [loteHnumanbHas SHeprus 3apsia B DIJIEKTPOCTATUYECKOM  IOJIE.
[ToTennman snexkTpocrarnyeckoro nosist. CBsA3b HANPSKEHHOCTHU MOJSA U Pa3HOCTU
MOTEHUUAJIOB JJI1 DJIEKTPOCTATUYECKOTO0 TOJIA (KaKk OJAHOPOOHOTO, TaK U
HEOJHOPOIHOTO).

[IpyHIMT CYyNIEPIIO3ULINN dIEKTPUIECKUX TIOJIEH.

[Tone Toweunoro 3apsima. [lonme paBHOMEpHO 3apspkeHHON cdepri. [lome
PaBHOMEpHO 3apsKeHHOro mo oO0béMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TIIOCKOCTH. KapTuHbl JUHUNA HaNpsOKEHHOCTH HJTHX TMOJeH U
SKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPSIOB.

JIMDnexTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konnencarop. DIeKTpOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTopa.

[TapamnenbHOE coeMHEHNE KOHIEeHCAaTOpOB. [locnenoBaTrenpsHoe coequHEHNE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOTO KOHJIEHCaTopa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJJHOPOAHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckre yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3alllUTa, 3a3€MJIEHHE DJIEKTPONpUOOpOB,
KOHJIEHCATOpHkI, reHepaTtop Bau ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apSKEHHBIX TUIACTHH.

Mogaens anekTpoctatuueckoro reaeparopa (Ban ge ['paada).

[IpOBOTHUKH B DIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs! 3aLIUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA IOCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTbh  DJJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUIECKON NPOHUIAEMOCTH.

DHeprus 3JIeKTPUUECKOT0 MOJIS 3apsSKEHHOT0 KOHJEHCAaTopa.

3apsiaKa v pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJICHCTBUS 3apPSKCHHBIX TEl.

HabGmronenue npeBpaiiieHus SHEPTHH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

M3ydeHne npoTeKaHus TOKa B LEMH, COAEpKaIIEl KOHIEHCATOP.

Pacnpenenenue pa3HoOCTH MOTEHIMAJIOB (HampsHKEHUs ) npu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne pa3psaga KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmosanubwlil I1eKMpUecKuil Mok.

Cuina Toka. [TIoCTOsIHHBIN TOK.

VYcioBusi CymecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOro TOKa. McTOYHMKM
toka. Hanpsikenue U u D1C é&.

3akon OMa JiJ1g ydacTKa LeIu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBI U IUIOAAXA IONEPEYHOrO CEUYECHUS.
VY 1espHOE COMPOTUBIICHUE BEMIECTBA.

[TocnmenoBarenpHOE, MApAILICIBHOE, CMEIIAHHOE COEAWHEHUE MPOBOJIHUKOB.
Pacuér pazBerBi€HHBIX dekTpuueckux 1enei. [IpaBmia Kupxroda.



Pabota snexrpuyeckoro Toka. 3akon [[xoyns—JIenma.

MOUIHOCTh 3JIEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BblAENsieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COIPOTUBIICHME HCTOYHMKA TOKa. 3akoH Oma g
MOJHOW (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHzeHcaTop B 1ienu NOCTOSIHHOTO TOKA.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: aMIIEpMETD,
BOJILTMETP, PEOCTAT, CUETUUK IJICKTPUUECKOU SHEPTUU.

Hemoncmpauuu.

W3mepeHue CUilbl TOKA U HaIpSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSDKEHHS Il PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS U CBETOMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IU MTONEPEYHOI0 CEUYEHHS U MaTepuaa.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA OT COIPOTUBIIEHUS MIPU MOCTOSHHOM
HaIPSHKEHUH.

[Ipssmoe nzmepenne DJ1C. KopoTkoe 3aMbIKaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
Y OIICHKAa BHYTPEHHET0 COMPOTUBIICHUSI.

CriocoObl coeTuHeHUs UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanne pazHOCTU MOTEHLIHMAIOB MEXAY MOJIOCAMU MCTOYHHUKA TOKA
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HccnenoBanne cMENIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBL TOKa OT HAIPSOKEHUS UL  JIAMIIbI
HaKaJIMBaHUSI.

YBenuueHue npeesia u3MepeHust amnepMerpa (BoJabTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBJIEHUSI UICTOYHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JEMEHTa OT BPEMEHH
IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pazHOCTU MOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHHUKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DJIeKTpUYeCcKasi MPOBOJUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAsS
MPOBOJAUMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbH COINPOTUBIICHUS METAJIOB OT
Temreparypbl. CBEpXIPOBOIUMOCTb.



DneKkTpuuecKuid TOK B Bakyyme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U IIpUMECHast IPOBOJIUMOCTh
noyynpoBoHUKOB. CBocTBa p—n-nepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIMTAX. DJIEKTPOJUTHUYECKAS JUCCOLIMALINS.
Onektponus. 3akonsl Dapajes s AIEKTPOIU3a.

DJNleKTpuuecKuid TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psia. PaznuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: Ia3opa3psiIHbIC
JaMIIbI, DJIEKTPOHHO-TTydeBas TpyOKa, MOJyIPOBOJHUKOBBIE TMPUOOPHI: THOM,
TpaH3UCTOp, (OTOAUOMA, CBETONUOM, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAsE MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

3akoHsbl asekTposin3a Papajes.

W ckpoBoii pa3psia 1 IPOBOJUMOCTb BO3AyXaA.

CpaBHEHME TPOBOJIUMOCTH METAJJIOB U TTOIYTPOBOJHUKOB.

OIHOCTOPOHHSIS TPOBOJIUMOCTD IO,

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmroienne amekTposunsa.

W3mepenue 3apsiaa OJTHOBAIIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUSI  TEPMOPE3UCTOpA  OT
TEMIIEPaTypHl.

CHsITHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

DU3NYEeCKUI TPAKTUKYM.

CriocoObl n3Mepenus PU3NYecKux BEIMYHMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX
U UGPOBBIX UBMEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIFOTHBIE M OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYMH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HM3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
($u3MUeCKUX BEIUMYMH, NPOBEPKA MNPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 padorT,
OMHUCAaHHBIX B  TEMaTUYECKUX  pasienax «YUYCHHYECKUH  HIKCIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

Me:xxnpeaMeTHbIE CBSI3H.

WU3yuenue kypca ¢usuku yrayonéanoro ypoBHsa B 10  kiacce
OCYIIECTBIISIETCS. C YUETOM COAEPHKATEIBHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMu
MaTEeMaTHUKH, OMOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Meosicnpedmemnule NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nOo3HaHuA: SIBICHUE, HAY4YHBIM (akT, Tumnore3a, (QpU3Wyeckas BEJIMYMHA, 3aKOH,



Teopusi, HAOIIOJCHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBas 1adopaTopusl.

Mamemamuxka: pelieHHWEe CUCTEMbl ypaBHEHUM. JIuHelHas ¢QyHKUMS,
napabona, runepOosna, ux rpaQuKu U CBoWCTBA. TpUroHOMETpUYecKrue (QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBUKEHUE B KUBOW npupone, 1udp¢ysus, ocMoc,
TEIUI0O0OOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arps3HEHHE OKPYKAIOIMICH CpPEeIbl,
yTUIU3alus OMOOPTraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUJIOBOM» U
3JIEKTPOIHEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIIPHBIE SBJICHUS B IPUPOJIE,
JJIEKTPUYECKHE SIBJIICHUS B KUBOU MIPUPOJIE.

Xumusa: JAUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHHE aTOMOB M MOJIEKYII,
MOJIb BEIECTBA, MOJSIpHAs Macca, IOJydeHHEe HAaHOMAaTepUaloB, TEIUIOBbIE
CBOMCTBa TBEPABIX TN, KUIKOCTEH U Ta30B, KUAKUE KPUCTAIUIBI, SJIECKTPHUUECKUE
CBOMCTBa METAJUIOB, JIEKTPOIUTUYECKAs TUCCOLMALMS, TaJIbBAHUKA, JIEKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHocTh BO3yXa, BETPhl, 6ApOMETp, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUXKEHUH C UCHOJIb30BAaHMEM MEXaHU3MOB,
y4€T CyXOro M IKUAKOTO TPEHHUS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIHU
(KpOHIITENH, peméryaTrble KOHCTPYKLUHU), UCHOJIb30BaHUE 3aKOHOB COXpPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET U JpYyTue), ABUTaTelb BHYTPEHHEIO
CropaHus, mapoBas TypOuHa, OBITOBOM XOIOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUU
NOJTyYeHUs COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEPUAIOB, U
HAaHOTEXHOJOIUH, 3JIEKTPOCTAaTHUECKasl 3allHUTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIAMIIbl, IOJYIPOBOIHUKOBBIE IPUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMuKa.

Tema 4. Maznummnoe noane.

B3auMojeiicTBUE€ TOCTOSIHHBIX MAarHMTOB W MPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexktop MarHMTHOW HHAYKUMM. [IpuHOMI Cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUM MarHUTHOU MHIYKLIUU.

MarnuTHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuina Jlopenua, e€ HanpaBji€HUE U MOJYJIb. [[BUKEHHE 3apsiKEHHOW YacTHUIIbI
B OJJTHOPOJTHOM MarHUTHOM MoJje. PaboTa cuibl Jlopenna.

MaruutHoe noJje B BemiectBe. eppoMarHeTuku, napa- u JuaMarHeTUKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOI'MYCCKHC IIPOLCCCHI: IIPHUMCHCHHC

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTepP-MYyJIbTUMETD,
AIEKTPOABUTATEND SAKOOU, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

KaptnHa  nauHMM  WHAYKIMM  MAarHUTHOTO  MOJS  ITOJOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTtuna TMHUI MarHUTHOM MHIYKIIMU TIOJISI ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3aMKHYTOT'O KOJbLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue aBmxeHus mydyka 3JEKTPOHOB B MAarHUTHOM I1OJIE.

[TpuHLIMIT JNEUCTBUSA DJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB PeppOMarHeTUKOB.

HccnenoBanne AeiCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Amiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMM HA OCHOBE MU3MEPEHUS CHIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBeHne 2JIEKTpOMAarHMTHOM HMHAYKIMU. [IOTOK BekTOpa MarHMTHOU
uaaykuuu. OJIC uHAyKnuu. 3aKoH 3JEKTPOMAarHUTHOM HHAYKuuu Dapajes.
Buxpeoe anexrpudeckoe nosie. Toku Oyko.

OJC uHAYKUMH B TPOBOJHHKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymka WHIYKTUBHOCTM B LENM IIOCTOSIHHOTO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHIYKIUU.

DHEeprusi MArHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: MHAYKIMOHHAA
II€Yb, COJIEHOU/I, 3allIUTa OT JIEKTPU3ALMH TEJ IIPU JABUKECHUU B MArHUTHOM I10JIE
3emu.

Hemoncmpayuu.

HaGnronenue SBIeHUS AIEKTPOMArHUTHON MHITYKITHH.

UccnenoBanne 3aBucumoct DJIC MHAYKUUH OT CKOPOCTH W3MEHEHUS
MarHUTHOI'O MOTOKa.



[IpaBuno Jlenua.

[TameHne MarauTa B aJlOMUHHUEBOM (MEIHOM) TpyOe.

SBneHne cCaMOMHAYKITUU.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTH HW3MEHEHUS
CHUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpezaeneHue UHIYKIMU BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue siBIEHUSI CAMOUHTYKIIHH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koiedanus.

KomnebarenpHasa cucrema. CBOOOIHEIE KOJICOaHU.

["apmonunyeckue koneOanuss. KnHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepPreTuuecKoe ONMCcaHue (3aKOH COXPaHEHUs MEXaHW4YeCKOoU sHepruu). BoiBon
JUHAMUYECKOTO ONMUCAHUsI TAPMOHUYECKUX KOJIeOaHUM U3 UX HHEPreTUYECKOro u
KMHEMATUYECKOTO OTTUCAHUS.

Ammntyaa u ¢aza xonebanuil. CBsi3p aMIUTUTYIbI KOJeOaHUN HMCXOIHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHUHI.

[lepmon u dacrora koneOanumii. [lepwom manmbix CBOOOIHBIX KoJieOaHUM
MaTeMaTuyeckoro MastHuka. llepuoa cBOOOAHBIX KoOJIEOAHUN TPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxamomux KoneOaHusx. Beinyxnennsie konebanus. Pezonanc.
PezonancHas kpuBasd. BrnusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUSI.

TexHu4yeckre yCcTpoucTBa U TEXHOJOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJid, My3bIKaJlbHbIE HHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeILHOTO ABUKCHUS.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
aAMILTATYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHU U 3aBUCUMOCTH TEpH0]1a CBOOOIHBIX
KOJIeOaHUU OT COPOTHUBIICHUS.

HccnenoBanne konebaHud Tpy3a Ha MACCUBHOM TMPYXHHE C IEJbIO
dbopMHpoBaHUs MPEACTABICHHUHN 00 MaeabHON MOIENU IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs DHEPTUU NPU KOJeOaHUSIX rpy3a Ha MPYyKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUIA.

HaGmronenne pe3oHanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOTHBIX KOJIEOAHWW HUTSHOTO W TIPYKUHHOTO
MasiTHUKOB.

W3yuyeHue 3aKOHOB JBUKEHHUSA TeJla B X0JI€ K0oJieOaHU Ha yIpyroM MojBece.

N3yueHne NBUAKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHre SHEPTUU B IPY>KMHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTYXaOMIUX KOJIEOAHUH.

HccnenoBanue BbIHYKICHHBIX KOJIEOAHUN.

Tema 2. InekmpomazHumnuple Konedanus.

Koneb6arensubrit koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
ujealbHOM KoJsie0aTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIATYAbI
3apsia KOHJEHCATOpa C aMIUTUTY/I0M CHIIBI TOKa B KOJie0aTeIbHOM KOHTYpE.

3aK0OH COXpaHEHHs YPHEPTUU B UCAITBHOM KOJeOaTeIbHOM KOHTYDE.

3aTyxaroime 3JIEKTPOMArHUTHbBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHus.

[lepeMenHbli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
JNEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHM.

CHuHycOMIanbHbI NEPEMEHHBIM TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbusiii  Tpancopmartop. IlpoumsBonctBo, mnepegadya u mnotpebieHue
3JIEKTPUYECKON IHEPIUU.

DKOJIOTUYECKUE PHUCKH TMPH MPOU3BOJACTBE 3IIEKTposHepruu. KynbTypa
VICIIOJIB30BAHUS 3JIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HU.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHI: SJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUHU dJIEKTpOIiepeaay.

Hemoncmpayuu.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJIEOAHUI OT MHIYKTUBHOCTUA U EMKOCTH
KOHTYpa.

OcuuiiorpaMMbl 3JEKTPOMarHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXaroLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mojiesnb 3JIEKTPOMAarHUTHOTO T€HEPATOpA.

Brinyk1eHHBIE CHHYCOUIaTIbHBIE KOJICOaHusI.

Pe3ucrop, kaTyumika MHAYKTUBHOCTH M KOHIEHCATOP B LEMNHU NEPEMEHHOIO
TOKA.

Pe3onanc mnpum 1moOCIENOBATENIBHOM COEAWHEHHHM PE3UCTOPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

YeTpoicTBO U IPUHIKI ASUCTBUS TpaHcpopmaTopa.



Mopeinb TUHUY JIEKTPOIIEPEAAYN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanre nepeMEHHOr0 TOKa 4Yepe3 IOCIEN0BAaTENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenue 31eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNIHbBLE 6OJIHDI.

MexaHuueckue BOJIHBI, YCIOBUSL HUX pacnpoctpaHeHus. [lonepeunsle u
IpOJOJIbHBIE BOJIHBL. llepuon, CKOpoCTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpa)Ke€HHUE, MpesoMieHue, uHTepdepeHuus u
nudpaxiys.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHas opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)XX€HUE,  IPeIOMJICHUE,
NOJISIpU3aIysl, UHTeppepeHus u Tudpakuus.

[IIkana 3J1eKTPOMarHUTHHIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHUuecKHe YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKAJIbHbBIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeinegoH, CBY-neus,
yJIbTPa3BYKOBasl TUATHOCTHUKA B TEXHUKE U MEIULINHE.

Hemoncmpayuu.

OOpa3oBaHue U paclpoOCTPAHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak HCTOYHHK 3BYKa.

3aBHCUMOCTb JIJTMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaGnronenue orpaxkeHus: M NpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u guppakiiui MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoliCcTBa ynbTpa3ByKa U €ro IpUMEHEHNE.

Habnronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB JJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npeIoMIIeHUE, oNApu3anus, Audpakuns, HHTepdepeHITHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIAbTPA(PUOIETOBOTO U3ITyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3ydyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pacIpOCTPAaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpakeHus: cBeTa. [locTpoeHne n3o00pakeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. OTHOCUTENIBHBIN MOKA3aTelNb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETA M COOTHOILIECHHWE JUIMH BOJIH IIPU IEPEXO0JE€ MOHOXPOMATHYECKOI'O CBETA
4yepe3 IpaHully paszena IByX ONTUYECKUX CPE/l.

Xon nydeit B npuszme. [ucnepcust cBera. CIoKHBIM cocTaB 0€I0ro CBeETa.
I1Ber.

[lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yroy MmojaHOro BHYTPEHHETO
OTpPaXXCHUS.

CobOuparome u pacceuBaroniye JuH3bL. ToHkas suH3a. DoKycHOe
paccTositHUE MW ONTHYECKass cujaa TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosTHUSI TOHKOM c(epudeckoil JTUH3BI OT €€ TeOMETPUH U OTHOCHTEIHHOTO
IIOKA3aTeNs MPEIOMIICHUS.

dopmysa TOHKOM JIMH3bL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon Jyya, MPOLIEAIIErO JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuueckoil ocu. Iloctpoenune wu300pakeHUH TOUKM M OTpe3Ka MPSAMON B
coOMparoMX U PaCCEUBAIOIIMNX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onTuyeckas
cucrema.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKHU.
YcaoBuss HaOMIONEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccrueckux
UHTEPPEPEHIITMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH NAJCHHMM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckre yCTpOCTBA M TEXHOJOTHMYECKHME IPOLIECCHI: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKIMOHHBIN amnmnapar, MpOCBETIECHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue NpeaoMIIEHUs CBETA.

Ha6nronenue nosHoro BHyTpeHHEro oTpaxkeHusi. Mojieinb CBETOBOIA.

HccnenoBanne xoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAJUIEIBHYIO
IUTACTHHY U IPU3MY.

HccnenoBanue cBOMCTB H300paKEHUI B JIMH3AX.

Mopaenn MUKpPOCKOIIa, TEJIECKONaA.

Habnronenue nuatepdepeHinu crera.

HaOmrogenne n1BeTOB TOHKUX IUIEHOK.

Ha6nronenue nudpaxium ceera.

W3yuyenue nudpakiinoOHHON PEHIETKY.

HaGnronenue nudpakiimoHHOTo CeKTpa.

Hab6nronenue nucnepcuu cBera.

Habnronenue noasipu3anuu CBeTa.

[TpumeHeHne noJIApOUA0B ISl U3YUECHHS] MEXAHHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

M3mepenue nokazaresis NpeoMIIeHUs CTEKJIA.

HccnenoBanure 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemlecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tonyuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonyyenune n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEphHEpeHINN U TOISPU3AIIH CBETA.

W3y4yeHue nossipu3anyy CBeTa, OTPAXKEHHOIO OT IOBEPXHOCTH IUAJIEKTPUKA.

N3yuyenue nHTEpPEpEeHIINU JTA3EPHOTO U3TyUYCHUS HA IBYX LIETISX.

Hab6ntonenue aucnepcuu.

HaGmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue IMHbI CBETOBOW BOJIHBI.

[Tonmyuenue cnekTpa M3Iy4YeHHs] CBETOJIMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeUAJIBLHONM TEOPUU OTHOCUTEJIBHOCTH.

['panuupl  OPUMEHMMOCTHM  KJlacCM4YecKo — mexaHuku.  [loctynarsl
CHeUaIbHON TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  mHTepBan. lIpeoOpazoBanusi  Jlopenna.
VYcnoBue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAILIEHUE JTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YaCTHULIbI. DHEPTHs
MOKOS.



TexHu4yeckre YCTpOHCTBA M TEXHOJOTHMUYECKUE IPOLECChl: CIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHLL.

YyeHnueckuit SKCIEPUMEHT, J1a00paTOPHBIC paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W OHEPIUU  PEIATHUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnyckyaapHno-6011H0601i 0yanusm.

PaBHOBeCcHOE TeIIOBOE M3JIyueHUE (M3TyueHHe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['nnore3a [Inanka o kBaHTax.

®oTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akonsl horodddexra. YpaBHeHue
OamreitHa s hotodddexra. «KpacHas rpanunay gorodrddekra.

JlaBnenne cBera (B YAacCTHOCTHM, [JIaBJICHHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkaromlyr moBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBseie cBoiicTBa yactull. BosiHbl e bpound. [InuHa BomHbl ae bpoits u
pasmepnl o0JlacTU  JIOKaJIM3alMM  JBIKYyLIleHcs dvacTuibl. KopryckymnspHo-
BOJIHOBOM Ayanu3M. /{udpakius 3;1eKTpOHOB Ha KpUCTAILIaX.

Crneunduka n3mepennii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eitzenbepra.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CHEKTPOMETP,
doTosnemMeHT, (HOTONATUMK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOMO/.

Hemoncmpavuu.

dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeHETo GhoTodddexra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  TOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroguo.

Conneunas Oartapesi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

Hccnenosanue hoTopesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBE uccnenoBanus Gorodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIAKEHUS.

Tema 2. @u3uxka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aTtoMma. [lnmaHerapHas Monenb aroma
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornomieHre GOTOHOB MpU NEPEXoe aTroma
C OJIHOTO YPOBHSI DHEPTUHU HA IPYTOM.



Bugsl ciektpoB. CiekTp ypOBHEHN 3HEPTUHM aTOMa BOAOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: CIEKTPaIbHbIN
aHaJIU3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIBIOTEDP.

Jlemoncmpayuu.

Monens onbita Pezepdopa.

HabGnronenue mMHeyaThIX CIIEKTPOB.

YCTpOUCTBO U JEUCTBUE CUETYMKA HOHU3UPYIOIIUX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3IyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

Habnronenue nuHe4aToro crekTpa.

HccnenoBanue CrieKTpa pa3peKeHHOI0 aTOMApHOTO BOAOPOJA U U3MEPEHUE
noctosinHoi Punbepra.

Tema 3. Dusuka amomMHo20 A0PA U INEMEHMAPHBIX YACHUY.

Hyxnonnass moxens siipa I'eiizenOepra—MBanenko. 3apsan sinapa. MaccoBoe
qucio sapa. U3o0Tonsl.

PanuoaktuBHOCTh. Alnbda-pacnaj. DJEKTPOHHBIA W TO3UTPOHHBIN OeTa-
pacnaa. ['amma-nu3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaja. PagmoakTWBHBIE H30TONBI B NPHUPOLIE.
CBolicTBa MOHU3MPYIOLIEr0 H3JIy4eHHs. BiusHue paanoakTHBHOCTH HA YKUBBIE
opranusmbl. EctrecTBeHHbIN QoH U3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext maccel sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. Anepueie peaktopsl. [Ipodnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACIEKThl PpPa3BUTHUSA
AIEPHOUN YHEPIETUKMU.

MeTtoabl perucTpanyy U UCCIEA0BAHUS DJIEMEHTAPHBIX YACTHL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUA. bDapvOHBI, ME30HbBI U JIENTOHBI.
[Ipencrasinenne o CtannaptHor Mozaenn. KBapk-rirooHHas MOAENb aIpOHOB.

@uznka 3a npexnenamu CrangaptHoil Mojenu. TéMHass marepust U TEMHas
DHEprus.

EnunHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, simepHbIl  peakTop, TEPMOSIEPHBI peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAsi TOMOTrpadusl.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanne painoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3ydeHue noriouieHus 0eTa-4yacTUl] ATFOMUHUEM.

Pa3znen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IprMeHUMOCTh 3aKOHOB (U3MKK Uil OOBIACHEHUS IPUPOJIbI
KOCMHUYECKNX OOBEKTOB.

Metonbl acTpOHOMHUYECKHX ucchaenoBaHU. (COBPEMEHHBIE ONTHUYECKUE
TEJIECKOIIBI, PaJHUOTEIIECKOIIbI, BHEaTMOC(EpHAs aCTPOHOMHUSL.

Bun 3Bé3gHoro HeOa. Co3Be3qaus, SpKHE 3BE3NBI, IUIAHETBI, UX BUIUMOE
JIBHOKCHHE.

ComnHeuHas cucTema.

Connue. ConneuHas akTUBHOCTh. McTounuk suepruu ComnHua u 3BE31.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpaMma «CreKTpaabHbIM Kilacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCJIENOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJIEA0BATEILHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu CoHIa u
3BE31. DTaIbl JKU3HU 3BE3].

Muieunsiii I[lyte — Hama I'anmaktuka. Ilomoxenue m aBwxkeHue CoiHIIA B
lNanaktuke. Tunsl ramaktuk. Pagnoranaktukyu u kBazapbl. YEpHBIE IBIPHI B spax
rajaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xab66ma. Pazberanne ramakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie npobieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habnronenust 3B€3qHOr0 HebOa HEBOOPYKEHHBIM TJIA30M C MCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIOKCHHUH ISl OTIPEICIICHHS TTOJIOKCHHSI HeOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co03Be3Aus (CEeBEpHOTO MOJyHIapus U SpPKUE
3BE3ILI.

HaGmronenuss B Teneckon JIyHbl, TUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOTIJICHUH.

Du3nyecKnil MPAKTHKYM.

Crioco0nl n3MepeHus: (U3NYECKUX BEJIMYUH C UCIIOJIb30BAaHUEM aHAIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIFOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTA U3MEPEHUN (PU3UYECKUX BEIHYMH.
O1neHKa rpaHul] TOTPEITHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
bU3UYECKNX BEIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUINOTE3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMAaTUYECKUX  paszienax «YUYEHUYECKHHA  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHNE.



O0o061enue u cucreMaTH3alus CoAepKaHus pas3iesoB Kypca «MexaHukay,
«MonexynsipHas Qu3uka U TEPMOJUHAMUKAY, «IJIEKTpoauHaMukay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCHUTENBHOCTH», «KBaHTOBas
buznka», «IIEeMEHTHI aCTPOHOMUHU U aCTPOPUIUKI.

Ponp ¢Qusuku © acTpoHOMHUHM B HKOHOMHUYECKOHM, TEXHOJOTMYECKOMH,
COLIMAJIbHOW M 3THYECKOM cepax AesITeNIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHUHE MUpPA, 3HAYEHHUE ONMUCATEIbHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENbHOM W  MPOTHOCTUYECKOM  (PyHKUUU
busrgeckoil Teopuu, poiib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHUIM
0 ¢u3MUECKON KapTHHE MUpPA, MECTO (PU3UUYECKONW KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPO/IE.

Me:xknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayOonénHoro ypoBHa B 11 kjacce
OCYIIECTBIISIETCA C YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBI3E€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemmuvie noHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SIBICHUE, HAYYHBIM (akT, rumnore3a, (pU3MYecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJAEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHH, U3MEPUTENbHbIE TPUOOPHI, IUPPOBast 1adopaTOpusl.

Mamemamuka: pEUICHHWE CUCTEMbl YypaBHEHUW. TpPUTOHOMETPUYECKHUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HAa OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB.
[IpousBognbie snemeHTapHBIX (yHKuMA. [Ipu3Haku mogO00Ms TPEYTOJBLHUKOB,
ompe/ereHIe MIOMIaAN IITOCKUX GUTyp U 00bEMa Tell.

Buonozua: »nexkrpuyeckue SBICHUS B JKUBOW MpuUpoje, KoJjieOaTelbHbIE
JIBWKEHUS B JKUBOW MNPUPOAE, HKOJOTHMUYECKUE PHUCKU TpU TMPOU3BOACTBE
JJEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAloLed  Cpensl,
YIBTPA3BYKOBasl JUAarHOCTUKA B MEIWIMWHE, OINTHYECKUE SBICHHUS B JKUBOU
IIpUpOJIE.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAITIMYECKAS. CTPYKTYypa TBEPBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpaJIbHbIN
aHaJIM3.

I'eocpagpua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MarHUTHBIX PYZ,
dboTochEMKaA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoJABUraTenb SKoOu, reHepaTop MEPEMEHHOrO0 TOKA, WHIYKLUHUOHHAs Meyb,
JIMHUHN JJEKTponepeaad, 3JIEKTPOABUraTelb, paaap, paiuonpUEMHUK, TEIEBU30D,
aHTeHHa, TtenegoH, CBY-meub, yIbTpa3ByKoBas JMArHOCTUKAa B TEXHUKE,



HpOGKI.[HOHHBIﬁ alrIiapar, BOJJOKOHHAA OIITHKA, COJIHCYHAA 6aTape5{, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA S9HCPICTUKA U S9KOJIOIT'MYCCKUC aCIICKThI eé Pa3BUTH.



INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YyuyeOHoro mnpeamera «Dusuka»
JOJDKHBI OTPAXXaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaroIMXCsl PYKOBOACTBOBATHCS
c(pOpMUPOBAHHON BHYTPEHHEH MO3ULKEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOE€XKIEHHI, COOTBETCTBYIOIIHMX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUHUCKOrO OOIIECTBa, PaCHIMPEHUE KUIHEHHOTO
ONbITa W ONBITA ACSITEIBHOCTH B MPOLECCE peaTnu3allid OCHOBHBIX HAINpPaBICHUMN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

rpaKAaHCKOr0 BOCIIUTAHUA:

e Cc(OpMUPOBAHHOCTh  TIPAXJAHCKOM  MO3UIMU  OOy4YaroIIerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOI0O 0OIIECTBA;

e IMPUHATHE TPAJAULMOHHBIX OOIIECYEIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO J€ATEIBHOCTh B HHTEPECAX I'PAXKIAAHCKOTO
oOlIecTBa, Y4yacTBOBaTb B CaMOYINpaBJIE€HUHM B  00pa30oBaTEIbHOM
OpraHu3aluy;

e yMEHHE B3aUMOJCICTBOBaTH C  COLUMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUM C UX (PYHKLIHAMU U HA3HAUECHUEM;

e TOTOBHOCTb K T'YMAaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS:

e c(hopmMupoBaHHOCTH POCCHICKOU rpa)XJaHCKOU WJICHTUYHOCTH,
NaTpUOTHU3MA;

e IICHHOCTHOE OTHOILIEHHE K I'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3BUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYyAallMI0 U IMPUHHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HAa MOpPaJIbHO-HPAaBCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM
YuClie B I€ATEIbHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOI'O BKJIA/a B IOCTPOCHUE YCTOMUMBOIO OyaylIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOLICHWE K MHPY, BKIIOYAs OCTETUKY HAYyYHOTO

TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHMS:



WHTEPEC K Pa3iIudHbIM chepaM MpoecCHOHATBHON ACSTEIBHOCTH, B TOM
YHCclie CBS3aHHBIM C (U3UKOW W TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIA BRIOOP OyayIIel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIC TUTAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
00JacTH (PU3HUKHU Ha TMPOTSKEHUU BCEH KU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphl, OCO3HAHUE TJI00ATHHOTO
XapakTepa SKOJIOTMYEeCKUX MpooIieM;

IUIAHUPOBAHUE M OCYILIECTBJIICHHE JICMCTBUM B OKPYXAIOLICH cpele Ha
OCHOBE 3HAHUS 11€JIEH YCTONYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIUpEHUE OIbITa JIESITEILHOCTH IKOJOTMYECKON HaNpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU N0 (PU3HUKeE.

IHMEHHOCTU HAYYHOI'O MO3HAHUA

C(OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAy4YHOH JEesATeNbHOCTH, TOTOBHOCTh B IpOILiEcCe
U3y4deHUsT (PU3MKU OCYIIECTBISATh TPOEKTHYIO M HCCIEAOBATEIBCKYIO
JEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornueckue 1edcTBUSA:

CaMOCTOSITENNbHO  (OPMYJIMPOBATh M aKTyalU3UpPOBaTh MpoOIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBISIBISITh 3aKOHOMEPHOCTM W TPOTMBOPEYUST B PACCMATPUBAEMBIX
(U3UYECKUX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEUIeHUs] TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OIIEHUBATh COOTBETCTBUE
PE3YIbTATOB LIEJISAM, OLICHUBATH PUCKU MTOCHEACTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSX PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBYS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBbie uccien0BaTe/ILCKUE IeHCTBUS:

BJIAJETh HAyYHONW TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUSMH U METOAAMU
(u3HYECKON HayKH;



BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MIPOEKTHOMN
JEATeIbHOCTH B 00JIaCTH (PU3HKHU, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHS 3alad  (PU3MUecKOro
COAEp>KaHUsl, TPUMECHEHUIO PA3JIMYHBIX METOJAOB ITO3HAHUS;

BJIAJIETh BHJAAMHU JICITEIBHOCTH MO NOJYYECHUIO HOBOIO 3HAHUA, €r0
HHTEpIIPETalliK, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsAX, B TOM YHCJIe MPU CO3JaHUM Y4EOHBIX MPOEKTOB B 0O0JACTH
bu3uKy;

BBISIBJISAITh MPUYUHHO-CIICICTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 3a/ady,
BBIIBUTaTh THUNOTE3y €€ pPEIICHUs, HaxXxOJIWTb AapPTYMEHThl IS
JI0KA3aTeJIbCTBAa CBOMX YTBEP KJICHWH, 3aJaBaTh MapaMeTpbl U KpUTEPUU
pELICHUS;

AHAIIM3UPOBATH TMIOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (HOPMYJUPOBATH COOCTBEHHBIC 3aJadyud B 00pa3oBaTelbHOU
JEATEIbHOCTH, B TOM YHUCIIE TIPU U3YyUYECHUU (PU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYallHUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;
YMETh TIEPEHOCUTh 3HAHWS 1O (QU3NKE B TPAKTHYECKYIO OO0JIacTh
KU3HEACITCIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NIPEIJIaraTh OPUTMHAIBHbBIC MOIXO/bI U PEUICHUS;
CTaBUTH MIPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c ungopmanmueii:

BJIQJICTh HABBIKAMHU TOJyYeHHUs WHGOpMaNnu (HU3HUECKOTO COJNEpIKaHUs
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH TOWUCK,
aHaJIM3, CHCTEMATHU3AIlMI0 M WHTEPIPETANI0 WHPOPMAIUHA PA3THIHBIX
BUJIOB U ()OPM TIPEICTABICHHUS;

OIICHHBATh JIOCTOBEPHOCTH UH(POpMAITNH;

UCTIONIb30BaTh CpelICcTBa HH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJICHUEM TpeOOBAaHUN HSPrOHOMUKH,
TeXHUKA O€30MaCHOCTH, THUTHEHBI, PECypCOCOEPEKEHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOrO COJIEP)KaHUS B Pa3IMUHBIX (hopMaTax C
y4€TOM Ha3HaueHWs WHGOpPMAIMKM M IIEJICBOW ayAUTOPUHU, BBIOMpas
ONTUMAJIbHYI0 (POPMY MPEICTABICHUS U BU3YATTU3AIIHH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIe YueOHbIe 1elCTBUA:



OCYUIECTBJIATh OOIIeHHe Ha Ypokax (UMK HW BO BHEYPOUYHOU
NEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyallud M CMSIr4aTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMaTh W HCIOJNB30BaTh  IPEUMYyIIeCTBA  KOMaHJIHOM U
WHIUBUYaIbHON paOOTHI;

BBIOMpATh TEMATHKy U METOJABI COBMECTHBIX JCHCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaKJI0T0 YIEHA KOJUIEKTUBA;

IIPUHUMAaTh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BBIBAaTbH U
KOOpJIMHHUPOBATh JEUCTBUSA 1O €€ JOCTHKEHHUIO: COCTaBIIATH IIJIAH
JEUCTBUMN, pacIpeieisiTh POJIM C YUETOM MHEHUN YYACTHUKOB, 00CYKIaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kadye€CTBO CBOEr0 BKJIAJa M KaKJONO y4YaCTHHKAa KOMAHJbI B
oOIIMi pe3yIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B Pa3IM4HbIX
CUTyalusiX, MpOSABIATH  TBOPYECTBO U  BOOOpakeHUE,  OBITH
VHULNATUBHBIM.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JEATEIBHOCTH B
obnacth (U3MKM M AaCTPOHOMMHM, BBISBISITH IPOOJEMBI, CTaBUTh U
(dopMyIMpOBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTABJISITh TUIAH PELIEHUsI PACUETHBIX U KaUYE€CTBEHHbBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKOW pabOThl ¢ YUYETOM HMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYyaLUsIM;

paclMpATh  paMKM  y4yeOHOro TpeiAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAUIMU B 00IacTH
(U3KMKH, TOCTOSHHO MOBBIIIATH CBOM 00Opa30BaTENbHBIA W KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJIbHbIN HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B AEATEILHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJIETh HABBIKAMM [IO3HABATEJILHOW peduiekcun Kak OCO3HAHUS
COBEPILIAEMBIX JIEICTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUM;

HCIIOJIb30BaTh MNPUEMBI peIIeKCHHU JJIT OLCHKHW CHTYalWH, BBIOOpa
BEPHOT'O PEUICHMUS;

YMETh OILICHUBAaTh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUSA IO HX
CHIKCHHUIO;

MPUHAMAaTh MOTHBBI M apryMEHTBI JPYTHX IPU aHAINU3€ PE3YJIbTATOB
JIESTEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTAaTKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJbTATOB
JICATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mpouecce AOCTHKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI I10
busuke Uil YpOBHSA cpedHero oomero oOpa3oBaHUs Yy 0O0ydyarolmuxcs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, IPE/IIOJIAr AFOTIIHIA
c(hOpMHUPOBAHHOCTS:
e CaMOCO3HAaHWs,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TNOHMMATh  CBOE

HMOLIMOHAJILHOE COCTOSIHUE, BUJIETh HANPABJIECHUs Pa3BUTUSL COOCTBEHHOU
AMOLIMOHATILHOM cepbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIOCOOHOCTh AJANTUPOBATHCI K
HAMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEUW MOTHUBALIUY, BKIIOYAIOLIEH CTPEMIICHUE K JTOCTUKEHUIO LEIU
U yClexy, ONTHMHU3M, HHULIMATUBHOCTb, YMEHUE JEHUCTBOBATh, UCXOAS U3
CBOMX BO3MO>KHOCTEH;

OMIATUH, BKJIIOYAIOLIIEH CHOCOOHOCTh IMOHMMATh  3MOLMOHAJIBHOE
COCTOSIHUE JpPYTHMX, YYMUTBIBaTh €ro IMpPU OCYLIECTBICHUH OOIICHMUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMATbHBIX  HABBIKOB, BKIIIOYAIOLIUX CIOCOOHOCTh  BBICTPAaWBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCA, MPOSIBISATH HHTEpEC U
pazperaTb KOHQIJIUKTBHI.

[TPEAMETHBIE PE3VYJIbTATDI



K xonmy oOyuenust B 10 knacce mpenMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
IKOJIOTUYECKOM, COLMAIbHOW U OITUYECKOW cdepax AesITeNbHOCTH
YeJI0BeKa, POJb U MECTO (DM3WKU B COBPEMEHHON HAyYHOW KapTHHE MUPA,
3HAUEHWE OINHCATEIbHON, CHUCTEMAaTU3UPYIOMIeH, OOBSICHUTEIHHOU U
MPOTHOCTHYECKOW  (QPYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJISIpHON (DUBUKH M TEPMOJUHAMUKH, POJb (U3UYECKOU TEOPUU B
dbopMHUpOBaHUU MTPEACTABICHHUN O (PU3UIECKON KapTHHE MUPA;

pa3nuyaTth YCJIOBHS TPUMEHHUMOCTH Mojelel (U3UYecKux Tel U
MpOLIECCOB (SIBJICHUI): HWHEpIUalbHas CUCTEeMa OTcuéra, abCOJIIOTHO
TBEpIOE TENO, MaTepualibHas TOYKa, pPaBHOYCKOPEHHOE JIBUKEHHUE,
CBOOO/JIHOE TMajicHue, a0CONIOTHO ympyras naedopmaius, aOCOIOTHO
yIpyroe u abCOTIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIN Ta3a, KUIKOCTH
U TBEPAOro (KPUCTAUIMYECKOIr0) Tesa, UACANbHBIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPUUECKOE TIOJIE;

paziuuath yCJOBHUSl (TpaHULbl, O0JACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTtep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHITH MEXAHWUYECKHUE TIPOIECChl W SBJICHHS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (DOPMysIbl KHHEMATUKH PABHOYCKOPEHHOTO
JBIKEHUS, TpeoOpa3oBaHust [anmuiess it CKOPOCTH M TEpEMEIICHUs,
3aKoHbl HbIOTOHA, TpPUHUMI ~ OTHOCUTENbHOCTH [anuies, 3akoH
BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
HHEPTUHU, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCJIOBUSI paBHOBeCHs TBEPIOro Tejia), NpPU OSTOM HCIOJIB30BAThH
MAaTEMaTH4YECKOE BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCJOBUS
MPUMEHUMOCTH (U3MUECKUX 3aKOHOB: MTpeoOpa3zoBanumii [ anuies, BTOporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HUMIYyJbCa U
MEXAHUYECKON SHEPrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIU3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUSI, UCIIOJIb3YS
ocHoBHbIe moJokeHUs MKT u 3aKkoHBI MOJEKYyIsIpHOU (GU3UKHA W
TEPMOJAUHAMHUKN (CBA3b JAaBJIEHUS WJEAJbHOIO Tra3a CO CpeIHEeH
KMHETUYECKOW SHEpPruer TEIJIOBOTO JBHKEHUS W KOHLIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEH KUHETUYECKOU
SHEPrUeH TEIJIOBOIO JBMKEHUS €r0 YaCTHIl, CBA3b JABJICHUS UICATBHOTO
raza C KOHUEHTpaluel MOJIEKYJl W €ro TEeMIEpPaTypou, ypaBHECHHUE
MenneneeBa—Knanelipona, mepBbld 3aKOH TEPMOJAMHAMUKH, 3aKOH



COXpaHEHHUs] PHEPIrUU B TEIUIOBBIX MPOLECCAX), IIPU 3TOM HCIIOIb30BAThH
MAaTeMaTU4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
IIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—KianepoHa;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUYECKHE SIBJICHUS, HCIOJIb3Ys
OCHOBHBIE IOJIOKEHUS U 3aKOHBI 3JEKTPOJUHAMHKHU (3aKOH COXPAHECHMS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, IIOTEHLIUAIIBHOCTD
AIEKTPOCTATUYECKOI0 TMOJIsI, MNPUHLUI CYNEPIO3ULUUA DIIEKTPUUYECKUX
IIOJIEN, TP ATOM YyKas3blBas YCIOBHUS NPUMEHMMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH Ba)KHBIE COOTHOILIEHHWA: 3aKOHbI OMa JuIsl ydacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyms—JIeHna,
npasuia Kupxroda, 3akonsl @apajnes 1Jist 37€KTPoIIin3a);

ONMKCHIBATH (PU3MYECKHE MPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
IIEpEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€JIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbI, JaBJICHUE, NOTCHUUAJIbHAsI DJHEPrUs, KUHETHYECKas
DHEprusi, MEeXaHU4ecKas SHeprus, paboTa CHIIbI, LIEHTPOCTPEMUTEIHHOE
YCKOpEHUE, CWia TSKECTH, CWiIa YIPYTrOCTH, CUJIa TPEHUS, MOIIHOCTb,
SHEPrus B3aUMOJEHCTBHUS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3Heprus ynpyrod npedopmManuud TOPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abCoIOTHAs TeMIlepaTypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS
SHEpPrusl WUACAJBHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJI wuaeanpsHOro TEMmiIoBOro
JBUIATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOIO TOJIS,
HaIpsDKEHHOCTh TOJISI TOYEYHOI'O 3apsja WM 3apspKEHHOTO Inapa B
BAKYyME W B JUIJICKTPUKE, IOTEHIMAI 3JIEKTPOCTATUYECKOro IOJIs,
pPa3HOCTh  MOTEHIMANOB, JJEKTPOABIKYINAs  CWJa, Cuila  TOKa,
HalpsDKEHWE, MOUIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COINPOTUBIICHUE YYacTKa LENH C IOCJIEIOBATEIbHBIM U
IIapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SJHEPTHS IIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SBJICHUM:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBMIKEHHE 4YaCTHIl BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JABIKEHUE, AU(PQy3usi, UCIapeHue,
KUIICHUE U KOHJEHCAlM, IIJIaBJICHHE U KPUCTAJUIN3ALMs, HAIPaBJICHHOCTD
TeIUIONEepeadu, JIEKTPU3ALUs TeJl, DKBUINOTCHIIMAIBHOCTD TOBEPXHOCTH
3apsKEHHOT0 IPOBOIHUKA,

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
IPYrol C  HCIOJIB30BAaHMEM  IPSAMBIX  WM3MEPEHHM, IIpU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATh pE3yJbTaThl IOJYyYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE TpapuKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEUIHOCTEN U3MEPEHUM, 1eNaTh BHIBOABI M0 pe3ybTaTaM
UCCIICIOBAHNS;

IPOBOJIUTh KOCBEHHBbIE HM3MEpEHUs (U3NYECKUX BEIUYHUH, MPU STOM
BbIOMpATh ONTUMAJIBHBIA METOJ W3MEPEHHs, OLICHWBATH aOCONIOTHBIE U
OTHOCHUTEJbHBIE MMOIPEIIHOCTH MPAMBIX 1 KOCBEHHBIX U3MEPEHHI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON THIOTE3bI: INIAHUPOBATh
HKCHEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATH
MOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNPEeII0KEHHON
TUIOTE3BL;

co0uro1aTh IpaBuiia O€30MacHOTO TPyAa MPU MPOBEIECHUU HCCIEI0BAHUN
B paMKax ydeOHOro »OKCIEpPUMEHTa, IpaKkTUKyma U  ydeOHo-
UCCIIEIOBATEIBCKOM M IPOEKTHOM JEATEIBHOCTH C MCIOJb30BAHUEM
U3MEPUTEBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBaHMUS;

pemiate pacy€THBIE 3a4a4d C SIBHO 3aJaHHOM M HESBHO 33JaHHOU
¢u3nyecKkoil MoJeNbl0: Ha OCHOBaHMM aHaJIM3a YCJIOBHUS 0OOCHOBBIBATH
BbIOOp (U3MUECKON MOJENH, OTBEYarolled TpeOOBaHMUAM 3aJauH,
OpUMEHATh  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThI
(U3HYECKUX TEOpUH NPH HCHOJIB30BAHUM MATEMAaTHYECKUX METOJ/IOB
pEeLIeHMs 3a/1a4, TPOBOJUTH PACYETHl HA OCHOBAHUH UMEIOIINXCS JAHHBIX,
aHAIM3UPOBATh PE3yJIbTaTbl M KOPPEKTUPOBATH METOIbl PELICHUS C
Y4ETOM IIOJIyYEHHBIX PE3YyJIbTAaTOB;

pelarh KayeCcTBEHHbIE 3aJaud, TpeOylolue NPUMEHEHUs 3HAHUK U3
pa3HBIX pa3[eNoB Kypca (PU3MKH, a TAKXKE UHTErpAllui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIEMIOYKY PACCyKJIECHHUN C ONIOPOM Ha U3YUYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHLUIIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX yCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

IPUBOJUTH NPUMEPBl BKJIAJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE IMPOLECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaAJM3UPOBATh M OLICHUBATD MOCIEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
JESTEIbHOCTH 4YeJIOBEKa, CBA3aHHON C (PU3MUECKHMMM IpolLieccaMu, C
HO3UIMI 3KOJOTHYECKON O€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOTNOIb30BAHUH, & TAKKE€ Pa3yMHOM HCIOJIb30BAHUM JTOCTUKEHUN
HAyKd W TEXHOJOTMW JUIsl JaJbHEHIIEro pPa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;



MPUMEHSTh Pa3uYHbIE CIIOCOOBI paboThl ¢ MHbOpMaIell (HU3NIECKOTO
COJIEp)KaHUSI C  HCIOJB30BAHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTHA, TIPU ATOM HCIOJIB30BaTh COBPEMEHHbBIE HH(OPMAIIMOHHBIC
TEXHOJOTHH JJI1 TIOWCKA, MepepabOTKH M TPEIbSIBICHUS Yy4eOHOU H
HAYYHO-MIOMYJISIPHON MH(OpPMALIUU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMU, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UPOBAaTh  MOJIydaeMyr0  HWH(}opmanmuioo U OIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOLIMXCA 3HAHWW, TaK U HAa OCHOBE
aHaJn3a UCTOYHUKA HH(POpPMALIUY;

HPOSIBIISATH OpraHu3alOHHbIE U MO3HaBaTeJIbHbIC YMEHHUS
CaMOCTOATENLHOTO  NPHOOPETeHHs HOBBIX 3HAHUW B Ipoliecce
BBITIOJIHEHHUS MPOEKTHBIX U y4eOHO-HUCCIIeIOBATEIbCKUX padoT;

paboTaTh B TpyMINE C HCIOJIHEHHWEM pa3jNYHbIX COIMAIBHBIX pPOJEH,
IUTAHUPOBATh PabOTy TPYyMIbl, PAIMOHATIHFHO PACIPEACIATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHMBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYNIIBI B pEIICHUE pacCMaTpUBAEMON MPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayiel npodeccuoHaabHOM AesTeIbHOCTH MO
CHEIHMATBEHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xoniy oOyuenust B 1l knacce mpeaMeTHbIE Pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTh Y 00YHArOUIUXCSI YMEHUN:

NOHMMAaTh pPOJb (PU3UKK B  IKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMATIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeIO0BEKa, POJib U MECTO
GU3MKM B COBPEMEHHON HAy4yHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTHM YeJOBEKa W JaJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTETFHON W TPOTHOCTUYECKON (GYHKIUNA (DU3NIECKON TEOpUU —
AIEKTPOJUHAMUKH, CIECIHUATBHON TEOPUU OTHOCUTEIHHOCTH, KBAHTOBOM
¢busuku, poias Guzndeckoil Teopurd B (GOPMHUPOBAHUU MPEACTABICHHUHN O
(bu3nYecKoil KapTHHE MHUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUI O IPUPOIE;
pa3nuyaTth YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYecCKux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKHE KOJeOaHusl, MaTEMaTUYECKU MasSTHUK,
UJCATbHBIA TPYXKUHHBIA MASTHHK, TAPMOHWYECKUE BOJHBI, HMICATBHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas TUH3a, MOJIeJIell aToMa, aTOMHOTO Si7pa U
KBAHTOBOM MOJICIU CBETA;

pasznuyarh yclOBUS (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (DUINYECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIC TMPOIECCHl U SBIICHHS,
UCIOJIb3Ysl OCHOBHBIC IIOJIOKEHUST U 3aKOHBI JJIEKTPOAUHAMUKH U
CHEIUAIbHOM  TEOPUU  OTHOCHUTEJIIBHOCTH  (3aKOH  COXpPaHECHUS
DIEKTPUYECKOro  3apspa, cwia Awmmepa, cwia JlopeHua, 3akoH
NEKTPOMAarHUTHOM  WHAyKIuW, TmpaBuino Jlenma, cBa3p  DJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM WEMU CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  IOCTYyJaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCUTEJIbHOCTH DUHINITEITHA);

aHAIM3UPOBATH U OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SBJICHHUSI, UCTIONB3Y S
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHEHHE  OWHINTEHHA IS
dbotodrpdexra, mepBbld W BTOpoOM TocTyiaTel bopa, mOpUHIMI
COOTHOIIIEHMsI HeompeaenéHHocTed ['elizeHOepra, 3aKOHBI COXpPaHEHMUS
3apsiIOBOTO U MAacCCOBOTO YHCENI M DHEPTUU B SJECPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paclaja);

OMKCHIBATh (PU3UYECKHE MPOLECCHl M SIBICHHS, WCIOIb3Yys BEITUYMHBI:
HaAMPsHKEHHOCTD JIEKTPUYECKOTO TMOJIS, MOTEHIIMAN 3JIEKTPOCTATHUYECKOTO
MoJisi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBWKYILAsl CUJA, WHIYKIUS
MarHUTHOTO TIOJIsl, MAarHUTHBIA TOTOK, Ccwia AMmImepa, WHIYKTHBHOCTD,
AEKTPOJBIDKYIIAS] CHUJIAa CAMOWHIYKIIMH, HYHEPTrUs MAarHUTHOTO TIOJIS
MPOBOJTHUKA C TOKOM, PEISTUBUCTCKUN WMIYJIbC, TOJIHAS DSHEPIHs,
DHEPrus TOKOS CBOOOJHOM 4YaCTHUIbI, DHEPrus M HUMIYJIbC (OTOHA,
MacCOBO€ UHCIIO U 3aps]l Alipa, SHEPTHS CBSA3U S/Ipa;

OOBSCHATH  OCOOCHHOCTH  MPOTCKAaHWUS  (PU3WUYECKUX  SBJICHHMA:
AIIEKTPOMArHUTHAsI UHTyKIIUS, CAMOUHYKIIMS, PE30HAHC, HHTEPPEPECHITUS
BOJIH, Judpakuus, JTUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpa)kKeHHE,
dbortoanektpudeckuii 3hdext (dororddekr), ampda- u Oerta-pacmaabl
anep, ramma-usllydeHue sjaep, (GU3N4YecKue MPUHIUIBI CIEKTPaIbHOIO
aHanm3a ¥ paboTHI Ja3epa;

OTIpEIeNISITh HAIpaBJICHUE WHIYKIWA MArHUTHOTO TIOJNSI MPOBOJHHUKA C
TOKOM, CHJIbI AMmriepa u cuiibl JIopeHiia;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSITh OCHOBOIIOJIAralolIMe ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JIJII aHalnM3a W OOBACHEHUS (U3WYSCKUX IPOIECCOB,
MPOUCXOMASIIUX B 3BE3MAX, B 3BE3JAHBIX CHUCTEMaX, B MEKTalaKTUYECKON
Cpejie; NBUXKEHUSI HEOSCHBIX T, IBOIOLNH 3BE3]] U BCelleHHOT;
MPOBOJIUTh KCCIICIOBAHUE 3aBUCUMOCTEH (PU3NUYECKHX BEIHYUH C
WCIIOJIb30BAHUEM TPSMBIX HW3MEPEHUM, TPU OTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJYYECHHOW 3aBUCHMOCTH



bu3ndeckux BeIMYMH B BHUAC TpadukoB ¢ Y4€TOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHWi, JeliaTb  BBIBOABI IO  pe3yjbTaTam
UCCIICJIOBAHMS,

MPOBOJIUTH KOCBEHHBIC H3MEpPEHUS (DU3NUCCKUX BEIUYHH, MPU OTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHUBATh a0COJIIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPAMBIX M KOCBEHHBIX U3MEPECHHUI;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEUIOKEHHON TUIOTE3bl: IJIAHUPOBATh
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJTyuYeHHBIE Pe3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpeaoKEeHHOU
TUTOTE3bI;

ONKCHIBATH METOJIbI MTOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOro1aTh paBuia 0€30MacHOr0 TPy/la MPHU MPOBEICHUU UCCIEI0BAHUM
B paMKax y4yeOHOro OJKCIIEpUMEHTa, MpakKTUKymMa H  y4eOHo-
UCCIIEJIOBATENIbCKOM M MPOEKTHON JEATENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemiatb pacuy€THbIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOMN
du3nyecKkoil MOJENbl0: HAa OCHOBAHMM aHalHW3a YCJOBHs BBIOMpPATH
dusznyeckue MoJenu, OTBEYarollue TpPeOOBaHUSIM 3aJadyH, NPUMEHATH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOPU
Ipy  HUCIIOJIb30BAaHUM MaTeMaTHYEeCKUX METOJOB pEIIeHUs 3ajad,
MPOBOJIUTH PAcU€Thl HA OCHOBAHUM MMEIOIIMXCA JAHHBIX, aHATU3UPOBATh
pe3yIbTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUETOM MOTYYCHHBIX
pe3ybTaToB;

peliath KayeCTBEHHBIC 3ajaud, TpeOyiolmue NPUMEHEHUS 3HAHWA W3
pa3HbIX pa3JeNnoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHUECKYIO
IEMOYKY pacCyKJIeHUI ¢ ONOPOI Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

MPUBOJNTHh TPUMEPHI BKIATa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJOTHH;

aHAJIM3UPOBATh U OLIEHUBAThH MOCIEACTBUSL OBITOBOW M IIPOU3BOICTBEHHOM
JESTEIbHOCTH 4YeJIOBEKa, CBSA3aHHON ¢ (pU3MYeCKHMMH MpoleccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O pallMOHAIHLHOM
MPUPOIOTIOIH30BAHUM, & TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUM JTOCTHUKEHUN



HAyKM M TEXHOJOTMH Ui JaJbHEWUIIEro pa3BUTHUS YeJIOBEYECKOrO
00I1IeCTBA;

NPUMEHSATh pa3fiMyHble crocoObl padoThl ¢ MH(popmaluell (HU3nIecKoro
COJCpKaHUS C HCIOJIb30BAHHEM COBPEMEHHBIX HH()POPMAIIMOHHBIX
TEXHOJIOTHM, TIPU 3TOM HCHOJIH30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJOTMM JJI TIOHMCKA, NepepabOTKU U NPEabsIBICHUS YyuyeOHOU H
HAy4YHO-TIOMYJISIPHOU MH(GOPMAINK, CTPYKTYPUPOBAHUSL U UHTEPIIPETALINU
uHbOpMaIMU, TOJYUYEHHOW M3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAM3UPOBAaTh  MOJy4aeMmMyl0  HMHQOpPMAIMI0O U  OLEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCA 3HAHUU, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UH(POPMALIUU;

MPOSIBIISITD OpraHu3alMOHHbIE u 03HABATEIIbHBIC yMEHUs
CaMOCTOSITEIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMKW B  MpoIecce
BBITIOJTHEHMSI POCKTHBIX U y4€OHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHINE C MCIOJIHEHHEM pa3jMYHbIX COIMAJIBbHBIX pOJeH,
IJIAHUPOBATH PAOOTy TPYMIIbl, PALIMOHAIBHO PACTIPEACHSTh 1eATeIbHOCTh
B HECTAHJAPTHBIX CUTYyaIMsIX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTPUBAEMOM MPOOIEMBbI;

NPOSBIISITS MOTUBALMIO K OyAyIiei mpodeccnoHanbHOM AesITeNbHOCTH 1O
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TTPOPHIIAL.
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10

170

16

16

https://m.edsoo.ru/f16b68d7

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [{OK
https://m.edsoo.ru/f16b68d7

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



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

11 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/mm
NMPOrpamMMbl

Pazpea 1. JIEKTPOJJUHAMUKA

1.1 MaruauTtHoe moJjie

1.2 DneKTpoMarHuTHasi MUHAYKIUS

Uroro no pazgeny

Paznea 2. KOJIEBAHUSA U1 BOJIHbBI

2.1 MexaHuueckue Kojiebanus

2.2 DJIeKTpOMarHUTHBIE KOJeOaHus

23 MexaHHu4uecKHue 1 SJICKTPOMATrHUTHBIC

BOJIHBI

24 OnrTuka

Uroro no pazgeny

KoanuecTBo 4yacoB

Bcero

14

13

27

10

15

10

25

60

KonTpoJsbHble
padoThI

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUUA OTHOCUTEJIBHOCTH

3.1 Ocuosst CTO

Htoro no pazneny

5

1

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posBbIe)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [{OK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo0.ru/39859¢f1

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1

bubmuoreka [JOK
https://m.eds00.ru/39859¢f1

bubmuoreka [JOK
https://m.eds00.ru/39859¢f1

bu6mmorexa [IOK
https://m.edso00.ru/39859¢f1

bubmuoreka [JOK
https://m.eds00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3nea 4. KBAHTOBAS ®U3UKA

4.1 KopmyckyisipHO-BOJIHOBOM J1yanu3m 15

4.2 dusuka atoma 5

43 du3KKa aTOMHOTO Spa U DIIEMEHTAPHBIX
' YacCTUIL

Hroro no pasgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12

Hroro no pasneny 12

Paznen 6. PUSHUYECKHA TPAKTUKYM

6.1 @U3HYECKUI IPAKTUKYM 16 16

Hroro no paszneny 16

Pa3nea 7. OBOBINAIOHIEE IOBTOPEHHUE

CucreMaruzanus u 00001IeHuE
NPEIMETHOTO COJICP)KAHMS U OITbITa

7.1 . 15
JeSITeTLHOCTH, IPUOOPETEHHOTO TTPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no paszneny 15
PesepBHOe Bpems 10

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 170 4 16

bu6mmorexa [JOK
https://m.eds00.ru/39859¢f1

bu6mmorexa [JOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

bubmuoreka [JOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

bu6mmorexa [JOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

®dusnka — pyHAaMeHTaIbHAsE HayKa O
pupojIe

HayuHblii MeTO1 TO3HAHUS K METOBI
UCCIeIOBaHUS (PU3NYECKUX SIBICHUN

DKCIEPUMEHT U TEOPHsI B MPOIIECCE
no3Hanus npupoasl. Habmonenue u
AKCTICPUMEHT B (PU3HUKE

CrniocoObl n3MepeHus: PU3NIECKUX
BEJINYMH

AOCONI0THAs M OTHOCUTEIIbHAS
MOTPEUTHOCTH U3MEPEHUH (PU3HMUECKuX
BEJIMYUH

MopenupoBanue B pusuke. Ponb u
MecTo GU3UKU B (POPMUPOBAHUHT
COBPEMEHHOM HAayYHOU KapTUHBI MUPA,
B MIPAKTUYECKON ACSITENbHOCTH JTIOACH
Mexanundeckoe aBuxeHue. Cucrema
otcyeTa. OTHOCUTEIBHOCTh
MEeXaHU4YecKoro ABrkeHus. [pamas u
oOpaTHas 3a/1a4yil MEXaHUKU

Panunyc-BekTop MarepraibHOM TOUKH,

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

JlaTa
H3YYeHUS

02.09

02.09

04.09

05.09

06.09

09.09

09.09

11.09

DJICKTPOHHBIE
uugpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/1beef346

bu6mmorexa [IOK
https://m.edsoo.ru/3a7fde29

Bbu6nuoreka [JOK
https://m.edsoo.ru/34¢49931

bubmmoreka [JOK
https://m.edsoo.ru/ca2def03

bu6mmoreka [JOK
https://m.edsoo.ru/7f18fda3

bu6mmorexa [IOK
https://m.edsoo.ru/eabbded]

bu6mmorexa [IOK
https://m.edsoo.ru/e9a52{02

bu6mmorexa [IOK


https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

10

11

12

13

14

15

16

€TI0 IMPOCKIKUH HAa OCU KOOpAMWHAT.

Tpaekrtopus. [lepememienne. CKopocCTb.

Hx IMPOCKIMU HA OCU KOOpAUHAT

PaBHOMEpHOE NIpsIMOJIMHEHOE
nBuxeHue. I'papuyeckoe onvcanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBYKEHUS

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEN.
Pemenne 3anau

HepaBHOMepHOE IBMKEHHUE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMOIMHENHOE IBUKEHUE C
[IOCTOSIHHBIM YCKOPEHUEM

I'padpuueckoe onucanue
NPSMOJINHEHHOTO IBUKEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBoOoaHoe majienre. Y CKopeHue
CcBOOOIHOTO IMaieHUs. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI OT
BPEMEHU U UX rpaduku

JIBrxenue Tena, OpOIIEHHOTO MO/
YTJIOM K TOPU30HTY

KpuBonnneiinoe nuxenue. [{BuxeHne
10 OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuon u yacrora.
[{eHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOpEHHE

KonTponbhas padbota no teme

12.09

13.09

16.09

16.09

18.09

19.09

20.09

23.09

https://m.edsoo.ru/30a108a5

Bbu6nuoreka [JOK
https://m.edsoo.ru/89ba7190

bubmuoreka [JOK
https://m.edsoo.ru/761d18aa

bu6mmorexa [IOK
https://m.eds00.ru/a99549a7

bu6mmoreka [JOK
https://m.edsoo.ru/b7560bbf

bu6mmorexa [IOK
https://m.edsoo.ru/f738109¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/71cbb4f5

Bbu6nuoreka [JOK
https://m.edsoo.ru/33196fbe

bubmuoreka [JOK
https://m.edsoo.ru/1242{32e¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

17

18

19

20

21

22

23

24

25

26

"Kunnematnka"

IlepBb1if 3ak0H HbroToHAa.
NHepruanbHble CUCTEMBI OTCUETA.
[Tpunuun otHocuTenbHOCTH ["anumnes.
HeunepuuanbHblie cucTeMbl OTCUETA

Cuna. PaBHOAEHCTBYIOIIAS CUTIA.
Bropoii 3axkoH Herotona. Macca

B3aumoneiictue ten. Tpetuii 3aKoH
HrroTona

[Ipunnun cynepno3unuu cui. Pemenne
3a/1a4 Ha TPUMEHEHNE 3aKOHOB
Hrrotona

3aKOH BCEMHUPHOTO TATOTEHUS.
OKBHUBAJIEHTHOCTb IPABUTALIUOHHON U
MHEPTHOU MaCChI

Cuna TSKeCTH M YCKOpeHUe
CBOOOHOTO MaIeHUS

JIBu>keHHne HeOECHBIX TE U UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMMYECKasi CKOPOCTb. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

Cuna tpenus. [Ipupona v BUIbI cuil
TpeHus. [[BuxkeHue B )KUAKOCTU U Ta3e ¢
y4ETOM CHUJIbI COTIPOTUBIICHUS CPEIBI

JaBnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

23.09

25.09

26.09

27.09

30.09

30.09

02.10

03.10

04.10

07.10

bubmuoreka [JOK
https://m.edsoo.ru/5a9¢4a64

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

bu6mmorexa [IOK
https://m.edsoo.ru/57dba505

Bbu6nuoreka [JOK
https://m.edsoo.ru/bdf997fb

bubmuoreka [JOK
https://m.edsoo.ru/9aba2b0a

bu6mmoreka [IOK
https://m.edsoo0.ru/22757126

bu6mmorexa [IOK
https://m.edsoo.ru/1 l1abfa0a

bu6mmorexa [IOK
https://m.edsoo.ru/0ae2cd84
Bbu6nuoreka [JOK

https://m.edsoo.ru/1fa86499
https://m.edso0.ru/2cb29676

bubmuoreka [JOK
https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

27

28

29

30

31

32

33

34

35

36

AOGCOJIFOTHO TBEPJIO€ TEJIO.
[ToctynaTenbHOE M BpaliaTeabHOe
JBYDKEHHUE TBEPOTO Telia

MOMEHT CuIIBI OTHOCHTEIIBHO OCH
BpauieHus. [lnedo cusl

CrnosxeHue cwuil, NpUIOKEHHBIX K
TBepaOMYy Teny. LleHTp TskecTu Tena.
YcnoBust paBHOBECHUS TBEPAOIO TEIA.
Bunael paBHoBecus

Pemenue 3agau

Konrponsnas pabora o Teme
"Munamuka. CTaTuka TBEpaOro tena"

Nmnynbc MmaTepuanbHONU TOYKH,

CUCTCMbI MaTCPHUAJIbHBIX TOYCK. HeHTp

MacC CUCTCMbI MaTCPHUAJIbHBIX TOYCK.
TeopeMa 0 IBUKCHHU LICHTPA MacCC

I/IMHYJ'IBC CUJIBI 1 USMCHCHUC UMITYJIbCa

Tena. 3aKOH COXPaHEHHS UMITYJIbCA.
PeakTuBHOE ABM>KEHKE

MoMeHT uMItysbca MaTEpUATBHON
Touku. IIpencraBienne o coxpaHeHun
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
MOJIAX

Pemrenue 3agau

PaGota cuiibl Ha MaJIOM U HA KOHEYHOM

nepememenuu. [ paduueckoe

07.10

09.10

10.10

11.10

14.10

14.10

16.10

17.10

18.10

21.10

bu6mmorexa [IOK
bu6mmorexa [IOK
https://m.edsoo.ru/2b95d57¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/653d3459

bubmuoreka [JOK
https://m.edsoo.ru/9aa79a7d

bubmuoreka [JOK
https://m.edsoo.ru/dclcaac0

bubmuoreka [JOK
https://m.edsoo.ru/9f5a574c

bu6mmoreka [IOK
https://m.edsoo.ru/4bb8294b

bu6mmorexa [IOK
https://m.edsoo.ru/13f0a221

Bbu6nuoreka [JOK
https://m.edsoo.ru/d6532eb9

Bbu6nuoreka [JOK
https://m.edsoo.ru/f7706d63

Bbu6nuoreka [JOK
https://m.eds00.ru/913974¢7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

37

38

39

40

41

42

43

44

45

MpEACTaBICHUE PaOOTHI CHITBI.
MoOnIHOCTE CHIIBI

Kunernyeckas sneprus. Teopema o6
W3MEHEHHH KHHETHYECKOW YHEPTUHU
MaTepuaabHOU TOUKU

[ToTeHnManbHBIE U HEIOTCHIMAIBHBIE
cuisl. [lorennuansHas sHeprusa. Bropas
KOCMMYECKasi CKOPOCTh

TpeTbst KocMHuUecKasi CKOPoCThb. CBA3b
paboThI HEMOTEHIIMAIBHBIX CUJI C
U3MEHEHHEM MEXaHUYECKOM dHEpPTrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPrUuu

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymm Ui naeanrbHON
KHUIKOCTU

KonTtponbhas padoTa mo teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

PazBuTue npencraBienuii 0 npupoe
ternoTel. OcHoBHBIE NostokeHust MKT.
Juddyszus. BpoyHoBCcKOe ABHKEHHE
CrtpoeHnue ra3000pa3HbIX, )KUIKUX U
TBEPJbIX Tel. XapaKTep IBUKEHUS U
B3aMMO/ICVICTBUS YaCTHUL BEILIECTBA

Macca u pazMepsl MOJIEKYJT (aTOMOB).
KonnuectBo Bemectsa. [locTostHHAs
ABoraapo

Temnepatypa. TemnoBoe paBHOBECHE.

21.10

23.10

24.10

25.10

04.11

04.11

06.11

07.11

08.11

Bbu6nuoreka [JOK
https://m.edsoo.ru/9a5e2e74

bubmmoreka [JOK
https://m.edsoo.ru/554bafcc

bu6mmoreka [JOK
https://m.edsoo.ru/f57b4e01

bu6mmoreka [JOK
https://m.edsoo.ru/f30f43b6

bu6mmorexa [IOK
https://m.edsoo.ru/474e7c4a

Bbu6nuoreka [JOK
https://m.edsoo.ru/b0a4445f

bubmmoreka [JOK
https://m.edsoo.ru/c44d02¢2

bu6mmoreka [IOK
https://m.edsoo.ru/c5b72ab7

bu6mmoreka [IOK


https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

46

47

48

49

50

51

52

53

54

55

56

57

IlIxana Ienbcus

Pemenue 3agau

Wneanpubiii ras. 'a3oBbie 3aKOHEI

YpaBuenne MeHnneneepa-Kianeiipona.
Pemenne 3anau

AOGcomoTHas TeMIieparypa. 3aKoH
JanpToHa

N3onpoueccs! B MI€aIbHOM rase ¢
MOCTOSIHHBIM KOJINYECTBOM BELIECTBA
I'paduueckoe mpeacraBneHne
M30IPOLIECCOB: U30TEPMa, U30X0pa,
n3obapa

OcHoBHoe ypaBHeHue MKT

Pemrenue 3agau

CBs13b a0COIOTHOM TeMIIepaTyphl
TEPMOJIUHAMHUYECKON CUCTEMBI CO
CpeaHel KHHETUYECKON YHEpruei
MOCTYNATENbHOTO TETIOBOTO JBUKCHHS
€€ yacTull

O06001IeHYE ¥ CUCTEMATU3ALUS 3HAHU M
o teme "OcHoBsl MKT"

KonTponbaas padora o teme "OCHOBBI
MKT"

TepMoauHamuyeckasi cuctema. 3aiaHue

11.11

11.11

13.11

14.11

15.11

18.11

18.11

20.11

21.11

22.11

25.11

25.11

https://m.eds00.ru/0070d493

bubmuoreka [JOK
https://m.edsoo.ru/1531aba5

bubmuoreka [JOK
https://m.edsoo.ru/1deb2367

bubmmoreka [JOK
https://m.edsoo.ru/8d12c¢328

bubmmoreka [JOK
https://m.edsoo.ru/14e02d1f

bu6mmorexa [IOK
https://m.edsoo.ru/68878d51

bubmuoreka [JOK
https://m.edsoo.ru/1344327b

bubmuoreka [JOK
https://m.edsoo.ru/c8094721

bu6mmorexa [IOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

bubmuoreka [JOK
https://m.edsoo.ru/09d12fd8

bubmuoreka [JOK
https://m.edsoo.ru/13adad59

bu6mmorexa [IOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

58

59

60

61

62

63

64

65

BHEIIHUX ycyoBui 1t T/l cucteMsl.
BHemHue v BHyTpeHHHE TapaMETPBI.
[TapameTpsl T/] cucremsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONIUCBIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBosibHas penakcarus T[]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

Mogens ueaIbHOrO Ta3a B
TEPMOJIMHAMUKE. Y CJIOBUSA
MPUMEHUMOCTH ATON MOJIETN

VYpaBuenue Menzaeneesa-Knaneiipona u
BBIPAKEHUE JIJIs1 BHYTPEHHEW SHEPTUU

BeipaxkeHue 17151 BHyTpEHHEH SHEPTUU
OJTHOATOMHOTO H/I€aJIbHOT0 rasa.
KBa3ucraTnueckue 1 HecTaTHUYECKUe
IIPOLIECCHI

DneMeHTapHas pabora B
TepMoauHaMuKe. Beruncienue paboTsl
o rpaduky mpoiecca Ha pV-
Juarpamme

Termonepenaya kak cnocod M3MEHEHUs
BHyTpeHHel sHeprun TJI cuctemsr 6e3
COBEpIIeHHS PaOOTHI

KonBekuusi, TernionpoBoAHOCTb,
U3Iy4eHUe

KonngectBo Temnorsl. TennoéMKoCTh
Tena. Y ienbHas ¥ MOJIsIpHast

27.11

28.11

29.11

02.12

02.12

04.12

05.12

06.12

https://m.edsoo.ru/5f8d38a3

bu6mmorexa [IOK
https://m.edsoo.ru/8ec51210

Bbu6nuoreka [JOK
https://m.eds00.ru/29355001

bubmmoreka [JOK
https://m.edsoo.ru/bal 178d0

bu6mmoreka [JOK

https://m.edsoo.ru/ac5cacl5

bu6mmoreka [IOK
https://m.edsoo.ru/741d5738

bu6mmorexa [IOK
https://m.edsoo.ru/3d734561

bubmuoreka [JOK
https://m.edsoo.ru/157b54cd

bu6mmoreka [IOK
https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

66

67

68

69

70

71

72

73

74

75

TEILUIOEMKOCTH BEIIECTBA. Y AeabHast
TEIJIOTa CTOPAHMSI TOTLIINBA

Pacuér konuuecTBa TEIUIOTHI U
TeIonepenaye

[Tonstre 06 aquabaTHOM mpoiiecce.
[IepBrlii 3aKOH TEPMOAUHAMUKHU

KonugecTBo TemioTs! u paboTta Kak
MEpbl U3BMEHEHHS] BHYTPEHHEN YSHEPTUH
T cuctemsbl

BTopoii 3ak0H TepMOJIMHAMUKY 1151
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpatumocTh
MPUPOAHBIX MPOLIECCOB

[IpuHIMITBI AEHCTBUS TEIIIOBBIX
marmuH. KITJ]

MaxkcumanbsHoe 3Hauenue KITJ. Iuxn
Kapno

Pemenue 3agau

ODKOJIOTHYECKHUE ACIIEKTHI
HCIIOIL30BaHMUS TEIJIOBBIX JBUTaTEIEH.
TemuoBoe 3arpsi3HEHUE OKpY KaroIIen
CpeIibl

Pemenue 3agau

O0001IeHre 1 cUCTeEMaTU3alus 3HAHWUI
o TeMe "Tepmonunamuka. TemnoBsie
MaIluHb"

09.12

09.12

11.12

12.12

13.12

16.12

16.12

18.12

19.12

20.12

bubmuoreka [JOK
https://m.edsoo.ru/1db5ad4e

bu6mmoreka [IOK
https://m.edsoo.ru/d8098824

bu6mmorexa [IOK
https://m.edsoo.ru/b047alcd

bubmuoreka [JOK
https://m.edsoo.ru/c6f4f464

bubmmoreka [JOK
https://m.edsoo.ru/2e945513

bu6mmoreka [IOK
https://m.edsoo.ru/fe3857b9

bu6mmorexa [IOK
https://m.edsoo.ru/b3efal 8b

bu6mmoreka [IOK
https://m.edsoo.ru/9867aaa7

bu6mmoreka [IOK
https://m.edsoo.ru/c8c70432

bu6mmorexa [IOK
https://m.edsoo.ru/28d62b3f



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

KonTponbhas pabota no teme 1 | 23.12 bubnuorexa [JOK
"Tepmonunamuka. TernnoBble MalIvHb" ' https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHue U KOHIEHCAIHSL.
I/Icf[a ell;)ne U KHUIIeHUe. Y IejIbHas 1 23.12 Bubmiorexa LIOK
p ’ | https://m.edso0.ru/6f8¢6777
TEIJI0Ta MapooOpa3OBaHUs
HaceiiieHHbie ¥ HEHACHIIIEHHBIE MAPHI.
KauecTBeHHasa 3aBUCUMOCTD IJIOTHOCTH
U JaBJIEHUS HACHIIMIEHHOI'O Iapa OT
TEMIIEPATYPEI, UX HGSaBI/ICI/IM(f)CTI) oT 1 25.12 Bubmuorexa HOK
.. PatypEL, ’ https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Mapa.
3aBUCUMOCTb TEMITEPATyPbl KUTICHHS OT
aBIIEHUS B KUIKOCTH
BrnaxnHocTs BO3ayxa. AGCONMIOTHAS U | 26.12 bubnmnoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTD | https://m.edsoo.ru/30ebbb79
bubmmoreka [JOK
Pemtenue 3agau 1 27.12
A https://m.edsoo.ru/18e95113
Tsépnoe teno. Kpucramimueckue u
amopdHbIe Tena. AHU30TPOIHUS CBOWCTB 1 10.01 bubmmorera [JOK
p ' p ' https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
[InaBneHue U KpUCTATIIA3ALIHSL.
bu6mmoreka [JOK
VY nenapHas TEIUIOTA IJIaBICHUS. 1 13.01

https://m.edsoo.ru/6ee91e9f

Cybnumarust
JHedbopmaruu TBEpAOTO TENA.

Pactsixenne u cxxatue. Casur. Moaysib 1 13.01
IOwnra. Ilpenen ynpyrux nedopmanuit

bu6mmorexa [IOK
https://m.edsoo.ru/dalaab10

TennoBoe pacimpeHue KUJIKOCTEN U
Bbu6nuoreka [JOK

TBEPABIX TEJI. AHTAPMOHNU3M TEIUIOBBIX 1 15.01
P p https://m.edsoo.ru/7ba5edf2

KOJIeOaHMI YacTHI] BELIECTBA


https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
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87

88

89

90

91

92

93

94

[IpeobpazoBanue 3HEpruu B (Ha30BBIX
nepexoaax

VYpaBHeHue TerioBoro 6anaHca

Pemrenue 3agau

IToBepXHOCTHOE HATSKEHUE.
KanumnspHeie sBienus. JlaBnenue nop
HCKPUBJICHHON IIOBEPXHOCTBIO
x)uakoctu. Popmyiia Jlammmaca

O0001IeHrEe U cCUCTEMAaTH3AIMs 3HAHAHN
1o TeMe "ArperaTHble COCTOSTHUS
BemiecTBa. dazoBbie nepexoab”

Konrponsnas pabora o Teme
"ArperaTHbl€ COCTOSIHHSI BEILIECTBA.
da3oBble nepexobl"

DnekTpu3aius Tea U €€ NposIBICHUSI.
Dnektpuyeckuii 3apsia. [[Ba Buna
ANEKTpUUECKUX 3apsaaoB. [[poBoAHMKY,
TUAJICKTPUKU U TIOJTYTTPOBOTHUKHU

DNeMEHTapHBIN 3JIEKTPUYECKUM 3apsi.
3aKOH COXpaHEHUs IEKTPUUECKOTO
3apsna

B3aumopeiictBue 3apsanoB. Toueunbie
3apsiabl. 3akoH Kynona

Pemenue 3agau

16.01

17.01

20.01

20.01

22.01

23.01

24.01

27.01

27.01

29.01

bu6mmorexa [IOK
https://m.edsoo.ru/97a0672f

bubmuoreka [JOK
https://m.edsoo.ru/ab1521{b

bu6mmorexa [IOK
https://m.edsoo.ru/8ab7{40d

bu6mmorexa [IOK
https://m.edsoo.ru/b42{1{97

bubmuoreka [JOK
https://m.edsoo.ru/0b52575¢

bubmmoreka [JOK
https://m.edsoo.ru/7dc2a739

bubmuoreka [JOK
https://m.edsoo.ru/laft445f

bu6mmoreka [IOK
https://m.edsoo.ru/f49afd24

bu6mmorexa [IOK
https://m.edsoo.ru/445b7746

bu6mmorexa [IOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
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96

97

98

99

100

101

102

103

104

105

DnekTpudeckoe noje. Ero neiictBue Ha
AIEKTPUIECKUE 3PS bl

Hanpsyx€HHOCTB 3JIEKTPUYECKOTO OIS,
[Tpo6usrii 3apsia. JInaum
HaIPsHKEHHOCTH 3JIEKTPUYECKOTO ITOJIS.
OmHOPOIHOE NEKTPUYECKOE TOJIE

IloTeHMaILHOCTD
3JIEKTPOCTATUYECKOTO NoJid. Pa3HOCTH
MOTEHIINAJIOB U HANPS)KCHUE

IToteHnuanbpHas SHEPTU: 3apsa/ia B
QJICKTPOCTATUYCCKOM II0JIC. [Torennman
QJICKTPOCTATUYCCKOI'O MOJIA

CBs13p HaNPSYKEHHOCTHU OIS U
Pa3HOCTH MOTEHLIMAJIOB JUIst
ANEKTPOCTATUYECKOTO MO
[IpuHun cynepno3unumn
BJIEKTPUYECKUX TOJIEH

Pemenue 3agau

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsHKEHHOU cepbl
[Tone paBHOMEPHO 3apSKEHHOTO O

00BEMy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEUHOU TIOCKOCTH

[TpoBOAHMKY B 3JIEKTPOCTATUIECKOM
nosie. YCcIoBUE PAaBHOBECHS 3apsiiOB
JIMDJIEKTPUKY U TIOJTYITPOBOTHUKH B

ANEKTPOCTATUYECKOM I10JI€

30.01

31.01

03.02

03.02

05.02

06.02

07.02

10.02

10.02

12.02

13.02

bu6mmorexa [IOK
https://m.edsoo.ru/05c6bfal

Bbu6nuoreka [JOK
https://m.edsoo.ru/3dac6957

bubmmoreka [JOK
https://m.edsoo.ru/80021447

bu6mmoreka [JOK
https://m.edsoo.ru/af5fa389

bu6mmorexa [IOK
https://m.edsoo.ru/df7a6838

Bbu6nuoreka [JOK
https://m.edsoo.ru/Ocfe4a6c

Bbu6nuoreka [JOK
https://m.edsoo.ru/5a582263

bubmuoreka [JOK
https://m.edsoo.ru/b297b5¢c3

bu6mmoreka [JOK
https://m.edsoo.ru/f7a665ee

bu6mmorexa [IOK
https://m.edsoo.ru/32405eab

Bbu6nuoreka [JOK
https://m.edsoo.ru/060ebab5s



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
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107

108

109

110

111

112

113

114

115

116

117

118

Konpaencarop. 21eKTpoEMKOCTb
KOHJIEHCATOpa. DIEKTPOEMKOCTh
MJIOCKOTO KOHAEHCATOpa

[TapannenpHOE cCoequHEHKE
KOHJIEHCATOPOB

ITocnenoBaTenbHOE COETUHEHUE
KOHACHCATOPOB

BHCPFI/IH 3apAKCHHOT'O KOHACHCATOpa

Pemenue 3agau

JIBr>keHuE 3apsiKEHHOM YaCTHUIIbI B
OJTHOPOJTHOM JJICKTPHUECKOM I10JIe

Pemenue 3agau

O06o01IeHne ¥ cucTeMaTu3alus 3HaHUN
1o TeMe "DeKTpudeckoe nose"
KonTponbhas padbota no teme
"DnexTpuueckoe moie"

Cuia Ttoka. [locTogHHEIH TOK. Y CIIOBUA
CYLIECTBOBAHUS IMOCTOSHHOTO
3JIEKTPUYECKOTO TOKA

Ncrounuku Toka. Hampsokenne nu 5/1C

3akoH OMa Juisl yyacTKa LIETIH.
DNEeKTpUYECKOEe CONPOTUBIICHUE

3aBUCUMOCTB COIIPOTHUBIICHUS
OJTHOPOJIHOTO TIPOBOJIHUKA OT €T0

14.02

17.02

17.02

19.02

20.02

21.02

24.02

24.02

26.02

27.02

28.02

03.03

bu6mmorexa [IOK
https://m.edsoo.ru/845b4{73

Bbu6nuoreka [JOK
https://m.edsoo.ru/d11e8ce?

bu6mmoreka [IOK
https://m.eds00.ru/1€992920

bu6mmoreka [IOK
https://m.edsoo.ru/73a34f18

bubmuoreka [JOK
https://m.edsoo.ru/5tb2acb5
https://m.edsoo.ru/27434040

bu6mmorexa [IOK
https://m.edsoo.ru/8341d6ac

bu6mmorexa [IOK
https://m.edsoo.ru/5752603f

Bbu6nuoreka [JOK
https://m.edsoo.ru/cefe90e9

bubmmoreka [JOK
https://m.edsoo.ru/233311b5

bubmuoreka [JOK
https://m.edsoo.ru/0839al 15

bu6mmoreka [IOK
https://m.edsoo.ru/f141251e

bu6mmorexa [IOK
https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

119

120

121

122

123

124

125

126

127

128

129

130

131

JAJIWHBI U IJI0INAAU IMMOIIEPEUYHOTO
CCUCHUA

VY 1enpHOE CONPOTUBIICHUE BEILIECTBA.
Pemenue 3agau

HOCHCHOB&TGJ’IBHOG, napajjiCeIbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

Pacu€t pa3BeTBIEHHBIX JIEKTPUUECKUX
neneit. [IpaBuna Kupxroga

Pemenue 3agau

Pabota snexrpuaeckoro Toka. 3aKoH
Jxoyns —Jlenna

Pemenue 3agau

MOIHOCTB 3JIEKTPUUECKOTO TOKA.
TeroBas MOIIHOCTB, BBIACIIICMAasd Ha
pesucrope

Pemenue 3agau

O/1C 1 BHyTpEeHHEE CONIPOTUBIICHUE
MCTOYHUKA TOKA

3akon Oma 1st TOJTHOM (3aMKHYTOM )
AJIEKTPHUYECKON TIeTTH

Pemrenue 3agau

MoIIHOCTh UCTOUYHHKA TOKA

KopoTtkoe 3ambikanue

03.03

05.03

06.03

07.03

10.03

10.03

12.03

13.03

14.03

17.03

17.03

19.03

20.03

bubmuoreka [JOK
https://m.edsoo.ru/437f8300

bu6mmoreka [IOK
https://m.edsoo.ru/236f7¢07

bu6mmorexa [IOK
https://m.edsoo.ru/1794cf37

Bbu6nuoreka [JOK
https://m.edsoo.ru/3881b469

Bbu6nuoreka [JOK
https://m.edsoo.ru/a3605¢c5¢

bubmuoreka [JOK
https://m.edsoo.ru/6761bf0f

bubmuoreka [JOK
https://m.eds00.ru/99750a6f

bubmmoreka [JOK
https://m.edsoo.ru/eb72{c24

bubmmoreka [JOK
https://m.edsoo.ru/72d453af

bu6mmorexa [IOK
https://m.edsoo.ru/221f40fb

bu6mmorexa [IOK
https://m.edso0.ru/3580b679
bu6mmorexa [IOK
https://m.edsoo.ru/a0ae51d8

bu6mmoreka [IOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8

132

133

134

135

136

137

138

139

140

141

142

143

KOHHGHC&TOP B IICIIX IIOCTOSAHHOI'O TOKa

Pemenue 3agau

Perrenne 3agau mo teMme "IlocTOSIHHBIH
3NEKTPUYECKUN TOK"

Pemrenue 3agad mo teMme "IlocTOSHHBIHN
AJIEKTPUYECKUNA TOK"

Pemenue 3amau mo reme "I1oCcTOSITHHBII
ANEKTPUYECKUH TOK"

O06o01ieHre 1 cucTeMaTu3aus 3HaHU|
1o Teme "[1oCTOSTHHBIN 31IeKTpUYECKUiA

TOK
KonTtponbHas paboTa mo teme
"TIoCTOSIHHBIN ANEKTPUUECKUNA TOK"

DnexTpuyeckas NpoBOAUMOCTh
Pa3IUYHBIX BEIIECTB. DJIEKTPUUECKHUI
TOK B MeTaiiax. CBepXImpOBOANMOCTD
DNEeKTPUUECKUi TOK B paCTBOPAX U
pacriaBax 3JIeKTPOJIUTOB. 3aKOHbI
@apanes s JIEKTPOIn3a

DnekTpuyeckuil Tok B razax. [1mazma

DNEeKTpUUECKUil TOK B BaKyyMe.
BakyymHbie pu6opsl
DJIEKTPUYECKUH TOK B
HOJIYIPOBOIHUKAX

21.03

02.04

03.04

04.04

07.04

07.04

09.04

10.04

11.04

14.04

14.04

16.04

https://m.edsoo.ru/54615632

bu6mmoreka [JOK
https://m.edsoo.ru/3536813e

bu6mmorexa [IOK
https://m.edsoo.ru/4410cefl

bu6mmoreka [IOK
https://m.edsoo.ru/a7340a29

bu6mmorexa [IOK
https://m.edsoo.ru/744261b8

bubmmoreka [JOK
https://m.edsoo.ru/eb5d4687

bu6mmoreka [JOK
https://m.edsoo.ru/bfd7a050

bu6mmorexa [IOK
https://m.edsoo.ru/1885ddf1

Bbu6nuoreka [JOK
https://m.edsoo.ru/da794295

bubmmoreka [JOK
https://m.edsoo0.ru/4b423491

bubmuoreka [JOK
https://m.eds00.ru/92d92{76

bu6mmoreka [IOK
https://m.edsoo.ru/2E+160

bu6mmorexa [IOK
https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
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146

147

148

149

[TomynpoBOIHUKOBBIE TPUOOPEI

OU3NYECKUI TPAKTUKYM 10 TEME
"H3MepeHne cuibl TOKa U HallpsKEHMSI
B IIENH OCTOSIHHOTO TOKAa MPH MOMOIIHU
aHaJIOTOBBIX M LU(POBBIX
M3MEPUTENBbHBIX MPUOOPOB" WK
"3HaKOMCTBO C LIUPPOBOIL
nabopatopueii o ¢pusuke. [Ipumeps
U3MEpEeHUs: PU3NUECKUX BETUUUH NIPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

@u3HUECKU IPAKTUKYM 110 TEME
"N3yueHre HepaBHOMEPHOTO IBUKECHUS
C LUEJBIO ONPEICIICHUSI MTHOBEHHOMN
ckopoctu"

@u3HUECKU MPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHUs Ipu
MPSIMOJTMHEITHOM PaBHOYCKOPEHHOM
NBIDKEHNUH 110 HAKJIOHHOM IIOCKOCTH"
unu "HccnenoBanne 3aBUCUMOCTH Iy TH
OT BPEMEHH MPU PABHOYCKOPEHHOM
IBIKeHUN"

@u3HYECKU NPAKTUKYM 110 TEME
"N3mepeHne yCKopeHHsi CBOOOTHOTO
nagenus" win "M3yuenue nBUKEHUS
Temna, OpOIIEHHOTO TOPU30HTAIIBHO"
@u3HUECKU IPAKTUKYM 110 TEME
"N3yuyeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJIIO

17.04
1 18.04
1 21.04
1 21.04
1 23.04
1 24.04

bu6mmoreka [JOK
https://m.eds00.ru/83622200

bubmmoreka [JOK
https://m.edsoo.ru/5643ea56

Bbu6nuoreka [JOK
https://m.edsoo.ru/f6292f5f

Bbu6nuoreka [JOK
https://m.edsoo.ru/6960b6ef

Bbu6nuoreka [JOK
https://m.edsoo.ru/d1ea2402

Bbu6nuoreka [JOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

150

151

152

153

ckopocthio" win "MccnenoBanue
3aBUCUMOCTH TIEpHoJia oOparieHus
KOHHUYECKOTO MasiTHHKA OT €0
napameTpoB"

@u3HYECKU NPAKTUKYM 110 TEME
"M3mepeHune paBHOICUCTBYIOIIECH CUITBI
IIPU ABMKEHUH OpycKa [0 HaKJIOHHON
mockocTH" unu "IIpoBepka runoTesbl o
HE3aBHCHUMOCTH BPEMEHU JABW)KECHHUS
OpycKa 1o HaKJIOHHOM TIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

OU3NYECKUI TPAKTUKYM 10 TEME
"UcciaenoBanre 3aBUCUMOCTH CHJT
yOPYTOCTH, BOZHUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux
nepopmanuu" win "U3ydyenne
JBUKEHUSI CUCTEMBI TEJl, CBA3aHHbBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
650K"

@u3HUECKU IPAKTUKYM 110 TEME
"U3mepenne kodhduiimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KOdPPHUIIHEHTA
3apucumoctd Frp(N)" nnu
"UccnenoBanue ABMXKEHUS OpycKa 1Mo
HaKJIOHHOH IJIOCKOCTH € TIEPEMEHHBIM
K03 HULIMEHTOM TpeHHs" WK
"H3ydeHue IBUXKEHUS Ipy3a Ha Bajy C
TpeHuem"

OU3NYECKUI TPAKTUKYM 10 TEME

25.04

28.04

28.04

30.04

bu6mmorexa [IOK
https://m.edsoo.ru/0b34db84

bubmmoreka [JOK
https://m.edsoo.ru/b55b&81lal

Bbu6nuoreka [JOK
https://m.edsoo.ru/b83b1607

bu6mmoreka [IOK


https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

154

155

156

"HccnegoBaHue yCcaoBUil paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpyupoBaHue
KPOHIITEHHOB U pacyér cui ynpyroctu"
nnu "M3ydeHne ycToiunBOCTH
TBEPAOIO TeJa, UMEIOLIETO MJIOMAAb
ornops!"

DU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue umiyibca Tena mno
TopMO3HOMY ITyTH" i "M3mepenue
CHWJIBI TATH, CKOPOCTH MOJIETHN
AIEKTPOMOOHIISI M MOIITHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHUS
HUMITyJIbCa Teja C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue coXpaHeHus
HMITYJIbCA TIPU YTIPYTOM
B3auMozeiictsun" wiu "M3mepenue
KMHETUYECKOW SHEPTUU Teja 1o
TOPMO3HOMY ITyTH"

OU3NYECKUN TPAKTUKYM 10 TEME
"H3ydeHue n30TepMUUECKOro Mporecca
(peKOMEHJ0BaHO UCIOIb30BAHUE

1 poBoi TabopaTopun)" win
"N3yueHue n30XxopHOro mnpouecca’ uin
"N3yuenue n3ob6apHOro npouecca' uim
"[IpoBepka ypaBHEHHUS cOCTOSHUSA"
DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue ynenbHol TenaoéMkoctu"
i "HccnenoBanue mpoiecca

https://m.edsoo.ru/4a04{4{7

02.05 bubmuoreka [JOK
' https://m.edsoo.ru/856fb28e

05.05 bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

05.05 bu6mmoreka [IOK

https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

158

159

OCTBIBAHUS BelllecTBa" YN
"HUccnenoBanue aqnadaTHOro
npouecca" ninu "M3ydenue
B3aMMOCBSI3U SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEeMIIEpaTypbl KUIIEHUS )KUJIKOCTEN"

OU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHne 3akoHOMEPHOCTEN
WCIapeHus KUAKOCTeN" nuiu
"N3mepenue yaenbHON TETI0ThI
raBiaeHus apaa" unu "U3ydenue
CBOMCTB HAChIILIEHHBIX NapoB" WU
"N3mepenue abCOIIOTHON BIaKHOCTU
BO3/lyXa M OLIEHKa Macchl MapoB B
nometenun". Mamepenue
Kod(urmeHTa moOBEpXHOCTHOTO
HATSHKCHUS

@u3HYECKU NPAKTUKYM 110 TEME
"HaGmroienre mpeBparieHus SJHepruu
3apsHKECHHOTO KOHAECHCATOPa B YHEPTHUIO
M3JIy4eHUs CBETOANOAA" WIIH
"N3y4yeHne NpoTeKaHus TOKa B LIETIH,
coJiepskalieil KoHaeHcarop' win
"Pacripenenenue pazHOCTH
MIOTEHLIMAJIOB (HANPSKEHUs) IpU
MIOCJIEZI0BATEILHOM COEIMHEHUHN
KOHJIEHCATOpoB"

@u3HUECKU IPAKTUKYM 110 TEME
"UccnenoBanue cMELIaHHOTO

07.05 bubmuoreka [JOK

' https://m.edsoo.ru/6b1a23b5
08.05 bu6mmoreka [IOK

' https://m.edsoo.ru/ec424377
12.05 bubmuoreka [JOK

https://m.edso0.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

160

161

162

163

164

165

COEIMHEHUS PE3UCTOPOB" MIH

"N3mepeHue yaenbHOro COMPOTUBICHUS

npoBoaHUKOB" unu "HMccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaIpPsKEHUs JUIsl JIaMITbl HaKaJIuBaHUs "

OU3NYECKUI TPAKTUKYM 10 TEME
"Habmronenune snexrponuza" uim
"N3mepenue 3apsiia OTHOBAIEHTHOTO
noHa" win "HccneqoBanue
3aBUCUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEpATyphl" WiIn
"CHsTHE BOJIBT-aMIIEPHON
XapaKTepUCTHKH oA

PezepHblil ypok. O00011eHNE U
cucTeMaTH3alus 3HaHUH 10 TeMe
"Kunemartuka"

PeseprubIil ypok. O6001IeHIE 1
CUCTEeMAaTH3alMs 3HAHUI 10 TeMe
"Ilunamuka"

PesepBHeIit ypok. O000IICHHE 1
CHCTEMAaTH3alMs 3HAHUI 110 TeME
"Crartuka TBepioro Tena"

PesepBHeIit ypok. O600IICHHE 1
cCHCTEMaTH3alus 3HAHUH 110 TEMe
"3aKOHBI COXpPaHEHUS B MEXaHUKe"

PesepBHelit ypok. O600IcHHE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
teopun"

12.05

14.05

15.05

16.05

19.05

19.05

bu6mmorexa [IOK
https://m.eds00.ru/64b6e901

bu6mmoreka [IOK
https://m.edsoo.ru/ed017d93

bu6mmoreka [IOK
https://m.edsoo.ru/3149956b

bu6mmorexa [IOK
https://m.edsoo.ru/0f9752ac

bubmuoreka [JOK
https://m.edsoo.ru/6¢0df9cc

bubmuoreka [JOK
https://m.edsoo.ru/de148976



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

166

167

168

169

170

PeseprubIil ypok. O6001IeHIE 1
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"TepmoanHamuka. TenaoBble MAIUHbI"

PesepBHeIit ypok. O000IICHHE 1
cCucreMaTni3anusa 3H21HI/II>1 II0 TEMC
"ArperaTtHble COCTOSIHHS BEILIECTBA.
®da3oBble nepexo b

PesepBHelitl ypok. O600ICHHE U
cucreMatTui3anuda 3HAHUHU II0 TEME
"DnexTpuyueckoe moie"

PezepHblil ypok. O0001IeHNE U
cucTeMaTH3alus 3HaHUH 10 TeMe
"[locTOSIHHBIN AMEKTpUYECKUH TOK"

PezepHblil ypok. O0001IeHNE U

cucreMaTu3anus 3HaHui o teme "Toku
B pa3iMyHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

170

16

21.05

22.05

23.05

26.05

26.05

bu6mmorexa [IOK
https://m.edsoo.ru/0bcc77¢cl

Bbu6nuoreka [JOK
https://m.edsoo.ru/59ca5c91

Bbu6nuoreka [JOK
https://m.edsoo.ru/f2381c0c

bubmuoreka [JOK
https://m.edsoo.ru/3cac6dal

bu6mmoreka [JOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KIIACC

Ne
n/n

Tema ypoka

B3aumoneiicTBre TOCTOSIHHBIX
MAarHMTOB U IPOBOJHUKOB C TOKOM.
MarnutHoe noze. ['unoreza Ammnepa

BekTop MarHuTHOM UHAYKIWH.
[IpuHUMI Cynepno3uIMyu MarHUTHBIX
nosned. JINHUY MarHUTHOM UHIYKLMU
MaruuTHO€ noJie MPOBOIHHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HalpaBJIEHUE U
MOZYJIb

Pemenue 3anau

ITpumenenue 3akoHa Amnepa.
DeKTpoU3MepHUTEIbHbIE TPHOOPHI

Cuia JlopeHnua, e€ HanpaBJIE€HHUE U
MOJyJib. JIBUKEHHE 3apsSyKEHHOM
YaCTUIIBI B OJHOPOTHOM MarHUTHOM
none

Pemenne 3agau

Pa6ora cunbl Jlopenna

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3yYeHUS

DJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edsoo0.ru/487a8593

bu6mmoreka [JOK
https://m.edsoo.ru/4clabccb

Bbu6nuoreka [JOK
https://m.edsoo.ru/d35d5262

bubmuoreka [JOK
https://m.edsoo.ru/26d9c5ba

bubmuoreka [JOK
https://m.edsoo.ru/a37a0c21

bu6mmoreka [IOK
https://m.edsoo.ru/ad7718d7

bu6mmorexa [IOK
https://m.edsoo.ru/c97afaal

bu6mmorexa [IOK
https://m.edsoo.ru/504e98c7

bu6mmoreka [IOK
https://m.edsoo.ru/d518bedb



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

10

11

12

13

14

15

16

17

18

19

20

21

22

Pemenne 3agau

MarauTHoOE 1oJie B BEIIECTBE.
deppoMarHeTHKH, mapa- u
TUaMardHeTUKU

OcHOBHbBIE CBOKMCTBA
dbeppomarnetukoB. [I[puMenenne
(dheppoMarHeTUKOB

Pemenne 3ana4d no reme "MarauTHoe
mojie"

Pemrenne 3amad mo teMe "MarauTtHoe

moJe"

SIBNIeHME PIIEKTPOMArHUTHOU

MHAYKIUU. [I0TOK BEKTOpa MAarHUTHOM

WHAYKIHH
OJIC uHnyKimu

3aKOH AJIEKTPOMArHUTHOM MHIYKIUH
®dapanes

BuxpeBoe anekrpudeckoe nose. Toku
dyko

S/1C uHAYKIMY B OBUKYLIUXCA
IIPOBOJTHUKAX

Penrenue 3anau

IIpaBuno Jlenna

NunyktuBHOCTH. Karyiika

bu6mmoreka [JOK
https://m.edsoo0.ru/93617bd9

bu6mmoreka [IOK
https://m.eds00.ru/30ff9608

bu6mmorexa [IOK
https://m.edsoo.ru/0b58190a

bubmuoreka [JOK
https://m.edsoo.ru/5b55¢307

bu6mmorexa [IOK
https://m.edsoo.ru/41c4ae8a

bu6mmorexa [IOK
https://m.edsoo.ru/b3efalcl

bu6mmorexa [IOK
https://m.edsoo.ru/48150bd8

bubmuoreka [JOK
https://m.edsoo.ru/a6dec188

bubmuoreka [JOK
https://m.edsoo.ru/15abel140

bu6mmoreka [JOK
https://m.edsoo.ru/0235¢cc02

bu6mmorexa [IOK
https://m.edsoo.ru/4dfda618

bu6mmoreka [IOK
https://m.edsoo.ru/bbc22726

bu6mmorexa [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

23

24

25

26

27

28

29

30

31

32

HHAYKTHBHOCTH B LECTIHU ITOCTOSAHHOI'O
TOKa

SBnenue camounnaykuuu. J/C
CaMOWHTyKITUT

SHGPFI/IH MAarauTHOTO IIOJIAI KaTyIIKHU C
TOKOM. SJIGKTpOMaFHI/ITHOC I10JI€

Pemenne 3agau

O000111eHNE U CUCTEMATU3ALMS
3HaHUI No TeMe "DneKkTpoauHaMuka"

KonTponbHas pabota no teme
"OnexkTpoauHamuka'

Koneb6arenbHas cucrema. CBOOOAHbIE
Kosiebanus. ['apMoHMUYecKue
KoJieOaHus

Kunemarnueckoe u JUHaAMHWYECCKOC
OIMCaHHe KOoJIeOaTeIbHBIX JBHOKCHUH

DHepreTuveckoe onucanue. BeiBos
JTUHAMHYECKOTO ONHUCaHUs
rapMOHUYECKHUX KosieOaHUil U3 X
HHEPreTHUECKOr0 U KHHEMATHUYECKOTO
OTHCAHUS

AmMruutyaa u aza koiaedbanmit

[Tepuon 1 yacTora KoJieOaHUH.
[Tepuon ManbIx CBOOOTHBIX
KoJIeOaHMI MaTEMaTHYECKOTO
MmasiTHHKA. [leprno cBOOOTHBIX

https://m.edsoo.ru/621eae9d

bubmuoreka [JOK
https://m.edsoo.ru/7ee60ca8

bu6mmoreka [IOK
https://m.edsoo.ru/b3c0adl1

bu6mmoreka [JOK
https://m.edsoo0.ru/8869d2b

bu6mmorexa [IOK
https://m.edsoo.ru/76484025

bubmuoreka [JOK
https://m.edsoo.ru/8ae09b98

bubmmoreka [JOK
https://m.edsoo.ru/7c1db385

bu6mmorexa [IOK
https://m.edsoo.ru/87¢e9498

bu6mmorexa [IOK
https://m.edsoo.ru/e3¢99692

bu6mmorexa [IOK
https://m.edsoo.ru/7a0c439a

bu6mmorexa [IOK
https://m.edsoo0.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

33

34

35

36

37

38

39

40

41

42

43

Kosie0aHui Npy>KMHHOTO MasiTHUKA

3aryxaromue KoieOaHusl.
Brinyxaennsle koneOanus. Pezonanc

ABTOKOJIEOaHUSA

Permenue 3agau

Ypok-koupepenius "MexaHn4ueckre
Kosie0aHusl B My3bIKAJIbHBIX
MHCTpyMeHTax"

O06o011eHre U cucTeMaTu3aus
3HaHMUI no TeMe "MexaHnueckue
KosneOaHus"

DNEeKTPOMAarHUTHBIE KOJICOAHMSI.
KonebaTenbHblil KOHTYP

®opmyna TomcoHa. CBsI3b aMIUIUTY b

3apsga KOHJEHcaTopa ¢ aMIUIMTY 0N
CHJIBI TOKA B KOJIeOATeIbHOM KOHTYpE
3aKOH COXpaHEHHMs YHEPTHUH B
uzieaIbHOM Koje0aTeIbHOM KOHTYpe
3aryxarolye eKTPOMarHuTHbIE
KosieOaHusl. BeiHyX/1eHHbIE
3JIEKTPOMAarHUTHbIE KOeOaHUs
IlepemeHnHsbI TOK. Pe3ucrop u
KOHJIEHCATOp B LIENU IIEPEMEHHOTO
TOKa

KaTYI_HKa WHAYKTUBHOCTH B LICIIN

bubmuoreka [JOK
https://m.edso0.ru/72¢93d09

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

bubmmoreka [JOK
https://m.edsoo.ru/addeec?1
https://m.edsoo.ru/756123c5

bu6mmorexa [IOK
https://m.edsoo.ru/8ef587be

Bbu6nuoreka [JOK
https://m.edsoo.ru/eb84182f

bubmmoreka [JOK
https://m.edsoo.ru/d4adabde

bu6mmoreka [IOK
https://m.edso0.ru/09319afl

bu6mmorexa [IOK
https://m.edsoo.ru/d1e2d543

Bbu6nuoreka [JOK
https://m.edsoo.ru/5¢668619

bubmuoreka [JOK
https://m.eds00.ru/84836152

bubmuoreka [JOK


https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

44

45

46

47

48

49

50

51

52

53

54

HEPEMEHHOI0 TOKa

3axoH OMa 11 JIEKTPUYECKON Lienu
IIEPEMEHHOT0 TOKa

MoUHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIeficTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

Pe3oHaHC B 251eKTpHUUYECKOM LENH

Pemenne 3agau

WneanbHblif Tpanchopmartop.
[TpousBoxcTBO, Nepeaaya u
noTpeOJIeHUE 3IEKTPUIECKON S HEPrUU

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AIIEKTPOIHEPTHH B TOBCEAHEBHON
KHU3HU

Pemenne 3agau

Pemenue 3anau

O060011IeHNE U CUCTEMATHU3AIIUS
3HaHUU 10 TeMe "DJIEKTPOMAarHUTHbBIE
KoJsieOanus"

MexaandecKkre BOJHEI.
XapakTepuCTUKH MEXaHUUECKHUX BOJH

CBolicTBa MEXaHHYCSCKUX BOJIH

https://m.edsoo.ru/cfa307af

bubmuoreka [JOK
https://m.edsoo.ru/8bae38e6

bu6mmoreka [JOK
https://m.edsoo.ru/lcac6cdc

bu6mmoreka [JOK
https://m.edsoo.ru/087506df

bu6mmoreka [JOK
https://m.edsoo.ru/al 6836a4

bu6mmoreka [IOK
https://m.edsoo.ru/f97418ae

bu6mmorexa [IOK
https://m.edsoo.ru/a6f74d93

bu6mmoreka [JOK
https://m.edsoo.ru/ee6677ed

bu6mmoreka [IOK
https://m.edsoo.ru/7cab5918

bu6mmoreka [IOK
https://m.edsoo0.ru/401024a9

bu6mmorexa [IOK
https://m.edsoo.ru/a58e109f

bu6mmorexa [IOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

55

56

57

58

59

60

61

62

63

64

65

66

3ByK. XapaKTepUCTHKH 3BYKa

Nudpa3syk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPY>KaIoIIEei cpebl

Penrenue 3anau

BJ'IGKTpOMaFHI/ITHBIe BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMArdHMuTHBIX BOJIH

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

[ITkana 3€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHue 31eKTpOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

[TpUHIKITBI PATUOCBSI3N U
TeneBuaeHus. Paguonokanus.
DJeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYIKaIOIIeH Cpeibl
KonTponbHas pabota no teme
"Kosebanus v BOJIHBI"

CaeT. 3aKOH IPSIMOJIMHENHOTO
pacnpoCcTpaHEHHs CBETa

Pemenwne 3aa4 Ha MprUMEeHEHNE
3aKOHa MPSIMOJIUHEITHOTO
pacrpocTpaHeHHs CBETa

Orpaxenue cBera. [nockoe 3epkano.
Cdepuueckoe 3epkano

[Tpenomiienne cBeTa. AGCOMIOTHBIN U

https://m.edsoo.ru/d9ae1000

bu6mmoreka [JOK
https://m.edsoo.ru/138b6109

bu6mmorexa [IOK
https://m.edsoo.ru/7380038f

bu6mmorexa [IOK
https://m.edsoo.ru/cfd918bf

bu6mmorexa [IOK
https://m.edsoo.ru/714e5dbl

bubmmoreka [JOK
https://m.edsoo.ru/d01b818c¢

bu6mmoreka [JOK
https://m.edsoo.ru/49bel9e

bu6mmorexa [IOK
https://m.edsoo.ru/9f96f1{8

bu6mmorexa [IOK
https://m.edsoo.ru/4£7985a0

bubmmoreka [JOK
https://m.edsoo.ru/f9566406

bu6mmoreka [IOK
https://m.edsoo.ru/ea32d455

bu6mmorexa [IOK
https://m.edsoo.ru/a005d2bb

bubmuoreka [JOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
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OTHOCHUTEJIbHBIN NIOKA3aTelb
npesnomieHus. [lonHoe BHyTpeHHEe
orpaxenue. [IpenenbHblii yroiu
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMeHEeHNE
3aKOHOB OTPAXXEHUS U NPEJIOMIICHUS
CBETa

Xonx nydent B mpusme. Jucnepeus
cBera. Cl0XKHBIN cocTaB OEJI0ro CBeTa.
[BeT

JInn3pl. POKyCHOE PacCTOSHUE U
ONTHUYECKAs CUJIA JTMH3BI

[TocTpoenue n3o0pakeHU# B JIMH3AX U
UX CUCTeMaX. Y BeJINUEHUE JTUH3bI
Pemenue 3amad Ha nocTpoeHue
N300paXeHU, MOJIy4aeMbIX C
MTOMOILBIO JINH3

I'ma3 kak onTudeckas cUCTeMa

Pemenue 3anau. IIpeneinst
PUMEHUMOCTH T€OMETPUUECKON
ONTHUKHU

CKopoCTb CBETa U METO/IbI €€
U3MEpEHUS

I[I/ICHGPCI/IH CBCTa

Wutepdepennys cBeta

https://m.edsoo.ru/bc2e55¢cd

bu6mmorexa [IOK
https://m.edsoo.ru/49d830a9

Bbu6nuoreka [JOK
https://m.edsoo.ru/d8elc3be

bu6mmorexa [IOK
https://m.eds00.ru/60441359

bu6mmorexa [IOK
https://m.edsoo.ru/bb53b1d5

Bbu6nuoreka [JOK
https://m.edsoo.ru/5a86809

Bbu6nuoreka [JOK
https://m.edsoo.ru/ecd480a2

bubmuoreka [JOK
https://m.edsoo.ru/cd174al0

bu6mmorexa [IOK
https://m.edsoo.ru/f32aab06

bu6mmoreka [IOK
https://m.edsoo.ru/lel6¢cecbe

bubmuoreka [JOK
https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
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KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
HaOJI0/IEHUSI MAaKCUMYMOB U
MUHUMYMOB

Penrenue 3anau
[Tpumenenue naTepdepeHun

Hudpaxus cBeta

JudpakumonHas pemeérka. YciaoBue
HaOJII0/1eHUS TJ1aBHBIX MAaKCUMYMOB

Penrenue 3anau

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

Penrenue 3anau

CBeToBbI€ SIBICHUS B IPUPOJIE

O000111eHNE U CUCTEMATU3ALMS
3gagui mo reMe "Onrtuka"

Konrponbnas padora no Teme
«Onrtuka»

FpaHI/II_ILI NIPpUMCHUMOCTHU
KJ1aCCUYECKOM MEXaHUKH. 3aKOHBI
SJICKTPOAVMHAMUWKU U MMPUHIIUIT
OTHOCUTCIIBHOCTHU

[ToctynaTel cienraIbHON TEOPUH

bu6mmorexa [IOK
https://m.edsoo.ru/c6416d48

bu6mmorexa [IOK
https://m.edsoo.ru/3061de2b
bu6mmorexa [IOK
https://m.edsoo.ru/668edbc8

bu6mmoreka [JOK
https://m.edsoo.ru/12ed04b5

bu6mmoreka [IOK
https://m.edsoo0.ru/f998d964
bu6mmorexa [IOK
https://m.edsoo.ru/d58c411a

bu6mmorexa [IOK
https://m.edsoo.ru/e9890fe9

bubmuoreka [JOK
https://m.edsoo.ru/c56¢8158

bu6mmorexa [IOK
https://m.edsoo.ru/0b36363d

bu6mmorexa [IOK
https://m.edsoo.ru/8a14748b

bubmuoreka [JOK
https://m.edsoo.ru/82315dd4

bu6mmorekxa [IOK
https://m.edsoo.ru/c9bd77cb

bu6mmorexa [IOK


https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
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OTHOCUTCIBHOCTHU

IIpocTpaHCTBEHHO-BPEMEHHOU
untepBail. [IpeoGpazoBanus Jlopenua.
VYcenoBue NpUYUHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.
3aMeIeHre BPEMEHH U COKPAILIEHUE
JUTMHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHULBI

CBs3b Macchl ¢ BHGPFI/IGI\/’I nu

HUMITYJIECOM peHHTHBHCTCKOﬁ HYaCTHUIIEI.

DHeprus MoKos

PaBHOBECHOE TEMIOBOE H3JIYUYCHUC

3akoH cMeneHns Buna

I'unmoresza M. Ilnanka o kBaHTax.
doToHbI

DOHeprust v UMITyJIbC (GOTOHA

dorordpdext. OnbiTer A. T
CroneroBa. 3akoHbl HoTOdPeKTa

YpaBHeHnue DUHIITEITHA 115
dotoaddekra. "Kpacnas rpanuma"
dbotorpdexra

Jasnenue ceeta. OnbiTel [1. H.
Jlebenena

BonHoBEIE cCBOMCTBA YaCTHIL

https://m.edsoo.ru/c56f05¢cb

Bbu6nuoreka [JOK
https://m.edsoo.ru/d83742bb

bubmuoreka [JOK
https://m.edsoo.ru/853a64fc

bu6mmoreka [JOK
https://m.edsoo.ru/b6258ffa

bu6mmorexa [IOK
https://m.edsoo.ru/f54035a5

bubmuoreka [JOK
https://m.edsoo.ru/1c5{f752

bu6mmorexa [IOK
https://m.edsoo.ru/a5{fa218

bu6mmoreka [JOK
https://m.edsoo.ru/7fb307ec

bu6mmorexa [IOK
https://m.edsoo.ru/8c68e5b9

Bbu6nuoreka [JOK
https://m.edsoo.ru/01ef4556

bubmuoreka [JOK
https://m.edsoo.ru/64b41966

bubmuoreka [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
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Bounnbl ne bpoiinsa. [[nmuHa BoJHBI e
Bpoiins u pazmeps! obmactu
JIOKAJIM3AIMH JBUKYIIEICS YaCTHUIIBI

KopmyckyisipHO-BOJIHOBOM J1yainu3m

Judpaxus 31eKTpOHOB Ha
KpHCcTaiax

Crnenuduka n3MepeHuid B MUKpOMHUPE.

CooTHomIeHUsT HEONPeACTEHHOCTEH
['eitzendepra

Pemenue rpaduyeckux 3amay

Pemenne pacu€THbIX 3a1a4

Konrpomnbnas padora no Temam:
"Ocnossl CTO", "KopnyckynsipHo-
BOJIHOBOM JTyanu3m"

OnBITHI IO UCCIIETOBAHUIO CTPOCHHS
atoma. [IaHerapHas MOjelbL aTOMa
Pesepdopna

IToctynater bopa

Bunel criektpoB. CiekTp ypoBHEN
SHEPruM aTomMa BOJ0pOJaa

CrioHTaHHOE U BBIHYKICHHOC
HN3JIY4YCHUC CBETA

Jlazep

https://m.edsoo.ru/f59cfcec

bu6mmorexa [IOK
https://m.edsoo.ru/5df8bafl

bu6mmorexa [IOK
https://m.edsoo.ru/8ccab62a

Bbu6nuoreka [JOK
https://m.edsoo.ru/30dbal&c

bubmuoreka [JOK
https://m.edsoo.ru/65783dec

bubmmoreka [JOK
https://m.edsoo.ru/e70195bd

Bbu6nuoreka [JOK
https://m.edsoo.ru/ee9b3182

Bbu6nuoreka [JOK
https://m.edsoo.ru/c3de891a

bubmuoreka [JOK
https://m.edsoo.ru/312b750a

bubmuoreka [JOK
https://m.edsoo.ru/404dfa9a

bu6mmorexa [IOK
https://m.edsoo.ru/cf74bl la

bu6mmorexa [IOK
https://m.edsoo.ru/f945d85¢

Bbu6nuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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Hyxknonnas Mogens sipa

I'eitzenbepra-MBanenko. 3apsg u
MacCOBOE YHCIIO sifpa. M30TOIBI.

PannoakTuBHOCTH

3aKOH paJiu0aKTUBHOTO pacnaja.

CBoiicTBa HOHU3HUPYIOIIETO
n3nydeHus. Bnusaaue

paarnOaKTUBHOCTH HaA KUBbBIC

OpTraHU3MBI. Z[OSI/IMCTpI/IH

OHeprus CBsI3U HYKJIOHOB B sIJIpE.
SAnepubie cunbl. Jlepekt Macchl sapa.
SAnepuHbie peakuuu. SnepHoie
peakTopsl. [IpoGiieMs! ympaBisieMoro

TEPMOAACPHOTO CHUHTE3A.

DKOJIOTHYECKHE aCIICKThI Pa3sBUTHUA

AIEPHOMN SHEPrEeTUKH

Metobl perucTpaiuu u

UCCIIEIOBAHMSI 3JIEMEHTApHBIX YaCTHULL.
dyHnaMeHTaIbHbIE B3aUMOACHCTBUS.
BapI/IOHI:I, MC30HBI U JICIITOHBI.
ITpencraBnenue o CtannapTHOU
Mojenu. KBapk-riitooHHas MOJelb

aJIpOHOB

®usuka 3a npeaenamu CTaHAapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO prusnueckoi

KapTHUHBI MUpPa

OTansl Pa3BUTHA aCTPOHOMMUMU.

https://m.edsoo.ru/2288a0c4

bu6mmorexa [IOK
https://m.edsoo.ru/34adas5de

bu6mmorexa [IOK
https://m.edsoo.ru/aab98bef

bu6mmoreka [JOK
https://m.edsoo.ru/ff1758d0

bubmuoreka [JOK
https://m.edsoo.ru/lac08as5b

bubmuoreka [JOK
https://m.edsoo.ru/c026£d37

bubmuoreka [JOK


https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
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3HayeHHUE aCTPOHOMHH

[TprMEeHNMOCTb 3aKOHOB (PU3HUKH IS
00BSICHEHUS IPUPOJIbI KOCMUUECKUX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX
UCCIICI0OBAaHUU

CoBpeMEHHBIC ONITUYCCKHE
TEJIECKOTIbI, PaJINOTEICCKOIIBI,
BHeaTMOc(epHas aCTpOHOMUS

Bup 3Bé3nnoro nebda. Co3se3nus,
SIpKUE 3BE3/IbI, IIAHETHI, UX BUAUMOC
TIBYDKEHUE

Conueunas cuctema. CoJTHIIE.
CoinHevyHast akTUBHOCTE. McTOUHHUK
sHeprun CoJiHLA U 3BE3]

3BE3bI, X OCHOBHEBIE
XapakTepucTuku. /lnarpamma
"creKkTpagbHbIA KJIacC — CBETUMOCTB"

3B€3I[I)I TJ1aBHOM II0CIICI0BATCIIbHOCTH

BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O
MIPOUCXOXACHNUHU U 3Botonu ConHia
U 3BE3]11. DTabl )KU3HU 3BE3]
Muneunsiii [IyTe — Hama ['anakTuka.
Tunel ranaktuk. YEpHsle ObIpEI B
Apax rajJakTUK

Bcenennas. Paciuupenue BeeneHHOM.
3akon Xab6mna. Teopust bonbioro

https://m.edsoo.ru/ad73¢e145

bubmuoreka [JOK
https://m.edsoo.ru/39¢44028

bubmmoreka [JOK
https://m.edsoo.ru/4877aale

bu6mmoreka [JOK
https://m.edsoo.ru/aac588eb

bu6mmorexa [IOK
https://m.edsoo.ru/22748eb4

Bbu6nuoreka [JOK
https://m.edsoo.ru/42169944

Bbu6nuoreka [JOK
https://m.edsoo.ru/b3cb766¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/d09da494

bubmuoreka [JOK
https://m.edsoo.ru/7cd10a0a

bu6mmorexa [IOK
https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
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B3pbIBa. PenukroBoe n3nydeHue

MacmtaGHast ctpykTypa Beenennoil.
Meraranaktuka

Hepeménnsie npobiaeMbl aCTpOHOMUHT 1

PU3NYECKUN TPAKTUKYM I10 TEME
"UccaenqoBanrue MarHUTHOT'O IOJIA
IMOCTOSTHHBIX MArHUTOB' MJIH
"WccenoBanue CBOMCTB
(dbeppoMaruHeTukoB" UiIn
"HccnenoBanne QelCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

@U3HYECKUI IPAKTUKYM I10 TEME
"N3mepenue cunbsl AMmepa" wim
"N3y4yeHne 3aBUCUMOCTHU CHJIBI
Amrepa OT cuibl TOKa" WIH
"OnpeneneHne MarHUTHOM HHAYKIIUH
Ha OCHOBE M3MepeHus cuiibl Ammepa”

@U3HYECKUI IPAKTUKYM 110 TEME
"UcciaenoBanue ABJICHUA

AJIEKTPOMArHUTHOW MHAYKIMH" WIN 1
"OnpeneneHnue NHIYKIIMU BUXPEBOTO
MarHuTHOTO moisa"

@U3HYECKUI IPAKTUKYM I10 TEME
"UcciaenoBanue ABJICHUA

camouHaykiuu'" wim "COopka Moaenu
3JIEKTPOMAarHUTHOIO reHeparopa’

@U3HYECKUI IPAKTUKYM 110 TEME 1

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

bu6mmoreka [JOK
https://m.edsoo.ru/d37d9fte

bubmuoreka [JOK
https://m.edsoo.ru/67361aef

Bbu6nuoreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

bu6mmorexa [IOK


https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
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"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUI HUTSHOTO M TIPYKUHHOTO
MasTHUKOB"

@U3HYECKUI IPAKTUKYM I10 TEME
"[IpeobpazoBaHmne YHEPTUU B
Mpy>KUHHOM MasiTHUKeE"

@u3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro ToKa
yepe3 MOoCiIe0BaTeIbHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3uctop"”
i "UccnenoBanue paboThI
HCTOYHUKOB CBETA B IIENH
MEPEMEHHOT0 ToKa"

@U3HYECKUI IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

@uU3HYECKU IPAKTUKYM 110 TEME
"N3mepeHue nokasaTesis IpeJoMICHUs
crexna" win "[lony4yenue
M300paKeHUs B CUCTEME U3 INIOCKOTO
3epKajia v JUH3BI"

@u3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOI0 pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKUX JINH3)" 1IN
"U3mepenue GOKyCHOTO PaCCTOSTHHS
paccenBarOIUX JUH3"

@U3HYECKUI IPAKTUKYM 110 TEME
"HaGronenne nudpakimm,

https://m.edsoo.ru/5d159d35

Bbu6nuoreka [JOK
https://m.edsoo.ru/a28026bd

Bbu6nuoreka [JOK
https://m.edso0.ru/89dc2d90

Bbu6nuoreka [JOK
https://m.edsoo.ru/b100661a

Bbu6nuoreka [JOK
https://m.edsoo.ru/42569e¢al

Bbu6nuoreka [JOK
https://m.edsoo.ru/b879{b3f

Bbu6nuoreka [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
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uHTEephEPEHITNN U TOJIIpU3AIIT
ceera"

@u3HYECKU PAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
PENSATUBUCTCKUAX YacTHUIL (T10
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUIl B MArHUTHOM T0J1¢)"

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [lnanka Ha
ocHOBe uccienoBanus porodddexra"
ninn "Uccienosanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAMOJ OT
HanpsixeHus"

@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3pex)EeHHOr0 aTOMapHOIr0 BOJOpOAa
Y U3MEpPEHHe MOoCcTOosTHHOM Pubdepra"

Pu3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ UCIOIB30BAaHUEM J103UMeETpa”
i "M3ydenue nornomieHus o6era-
YacTHUI AJIIOMAHUEM"

@U3HYECKUI IPAKTUKYM I10 TEME
"Habmronenus 3B€3qHOr0 HEba
HEBOOPYKEHHBIM I'J1a30M C
MCIIOJIb30BaHNEM KOMIIBIOTEPHBIX
IIPWIOKEHUN JJIs ONIPEACIICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE

Bbu6nuoreka [JOK
https://m.edsoo.ru/63756¢47

Bbu6nuoreka [JOK
https://m.edsoo.ru/eb916182

Bbu6nuoreka [JOK
https://m.edsoo.ru/ec651eb8

Bbu6nuoreka [JOK
https://m.edsoo.ru/c3dabeb6e

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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co3Be3ausi CEeBEpHOTO MOMyIaApHUs U
spkue 38E3ab1" win "HabmrogeHus B
teneckorn JIyHbl, IaHeT, TYMaHHOCTEH
U 3BE3IHBIX CKOILUICHUN"

O06o011eHre U cucTeMaTu3aus
3HaHui. Ponb U3k 1 acTpoHOMHM B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COILIMANTLHOM U ATHUECKOH cdepax
JeATEIbHOCTH YEJIOBEKA

O06o011eHre U cucTeMaTru3aIus
3HaHuil. Poib 1 MecTo Gpu3nku u
aCTPOHOMHUH B COBPEMEHHOM HAYYHOM
KapTUHE MHUpa

O0001IeHNEe U CUCTEMAaTH3aIHS
3HaHui. Ponb ¢pusnueckoil Teopuu B
(hopMHUpPOBaHUH MPEJCTABICHUH O
(bU3UIECKOI KapTHHE MUPA, MECTO
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJICTABICHUN O IPUPOIC
O000111eHNE U CUCTEMATU3ALMS
3HaHuM 1Mo teMe "Kunemaruka"
O0001IeHNE U CUCTEMAaTH3aIHS
3HaHui mo reme "Kunemartuka"
O060011IeHNE U CUCTEMATHU3AIIUS

3HaHui o teme "J{uHamuka"

O000111eHNE U CUCTEMATU3ALMS
3HaHui o Teme "CTaTuka TBEpI0ro
Teaa"

bu6mmorexa [IOK
https://m.edsoo.ru/ad6ddeed

bu6mmorexa [IOK
https://m.edsoo.ru/18f19f7¢

bu6mmorexa [IOK
https://m.edsoo.ru/e7d40014

bu6mmorexa [IOK
https://m.edsoo.ru/b032fc4b

Bbu6nuoreka [JOK
https://m.edsoo.ru/4e31b507

bu6mmoreka [JOK
https://m.edsoo.ru/2dfbafc5

bu6mmorexa [IOK
https://m.edsoo.ru/3ccad82¢



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
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O000111eHNE U CUCTEMATU3ALMS
3HaHUMU 1O TeMe "3aKOHbI COXPaHEHHUS
B MexaHuke"

O000111eHNE U CUCTEMATU3ALNS
3HaHuH 110 TeMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

O00011IEHNE U CUCTEMATH3ALUS
3HaHuil no teme "TepMoauHaMuKa.
TenmoBeie MamrHbB!"

O00011IEHNE U CUCTEMATU3AIIUS
3HaHMI Mo TeMe "ArperaTHbie
cocTosHus BellecTra. Ma3oBbIe
nepexonl"

O00011IeHNE U CUCTEMATHU3AIIUS
3HAaHUU 10 TeMe "DIIEKTPUIECKOe
mmone"

O000111eHNE U CUCTEMATU3ALHS
3HaHuM 1Mo TeMe "IloCcTOSHHBIN
ANEKTPUUECKUI TOK"

O0001IeHNEe U CUCTEMAaTH3aIHS
3HaHui 1o TeMe "TOKHU B pa3InyHbIX
cpenax"

O00011IcHNE U CHCTEMATH3aLIHS

3HaHui 1Mo treMe "MarautHoe mnoie"

PesepBHbIil ypok. O6001eHIE 1
CUCTEMATH3AIUS 3HAHUN 10 TEME
"D1eKTpOMarHuTHas MHIyKUuus"

PesepBHbIil ypok. O6001IeHIE 1

bu6mmorexa [IOK
https://m.edsoo.ru/32a4d1a0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ed440ca8

bubmmoreka [JOK
https://m.edsoo.ru/c63f7c10

bu6mmorexa [IOK
https://m.edsoo.ru/1d36b5bl

bu6mmoreka [JOK
https://m.edsoo.ru/3bf0def9

bu6mmorexa [IOK
https://m.edsoo.ru/71453ee6

Bbu6nuoreka [JOK
https://m.edsoo.ru/3d40077a

bubmmoreka [JOK
https://m.edsoo.ru/3b4c06ae

bu6mmoreka [IOK
https://m.edsoo0.ru/053e2248

bu6mmoreka [IOK


https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
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CUCTEMATH3ALMs 3HAHUN 110 TEME
"Mexaunyeckue Koinedanus"

PesepBHbIii ypok. O600IeHNHE 1
CUCTeMAaTH3aI¥sI 3HAHUH 110 TeMe
"JeKTpOMarHuTHeIe KoeOanus"

PezepaHblil ypok. O6o01eHue u
cUCTEeMaTH3alMs 3HaHUI 110 TeMe
"MexaHU4YEeCKUE U 3JIEKTPOMArHUTHbIE
BOJIHBI"

PezepaHblil ypok. O6o01eHue u
cHCTeMaTHu3alys 3HaHUH 1Mo TeMe
"OnTuka"

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMaTH3all¥sl 3HaHU 10 TeMe
"Ocnobl CTO"

PesepBHbIil ypok. O60011eHIE 1
cucTeMaTH3alys 3HaHHil 1o Teme
"KopnyckynsipHO-BOJIHOBOM Ayann3m"

PesepBHbIit ypok. O600ICHNE 1
cucreMaru3sanus 3HAHUHU II0 TEME
"®uzuka aroma"

PezepaHblil ypok. O6o01eHue u
cUCTEeMaTH3alMs 3HaHUI 110 TeMe
"®u3nKa aTOMHOTO SApa U
3JIeMEHTapHbBIX YyacTuil"
PezepaHblil ypok. O0o011eHue u
cUcTeMaTH3alMs 3HaHUi 110 Teme
"OnemeHTs! acTpoduzuxu”

https://m.edsoo.ru/d6310bfd

Bbu6nuoreka [JOK
https://m.edsoo.ru/5e2bb&3d

bubmuoreka [JOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [JOK
https://m.edsoo.ru/52ad1603

bu6mmorexa [IOK
https://m.edsoo.ru/Sbeclc65

Bbu6nuoreka [JOK
https://m.edsoo.ru/f7¢59d38

Bbu6nuoreka [JOK
https://m.edsoo.ru/1f511654

bubmmoreka [JOK
https://m.eds00.ru/905c¢5ce0

bu6mmoreka [IOK
https://m.edsoo.ru/2bftb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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