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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroM (enepasbHONH pabodeil mporpaMMbl BocmuTaHus W KoHmenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIFHOCTh U3YUCHHUS TEM M Pa3JeioB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOydYaroluXCsl.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydenne kypca (U3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEAM30BaAThH
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3KUKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM il pa3pabdOTKu TpeOOBaHWM K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIiTyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma o (pu3HKe BKITIOYAET:

o IJITAHUPYEMBIC PE3YNIbTAaThl OCBOCHHUS Kypca (QU3MKH Ha yrayOiaéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 ro1aM 00yUEHHUS;

e coZiepkanne yueOHoro npeamera « Ou3nkay 1mo rojgaM 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX PabOvHX MpoTrpamm.

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHBINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeIuio Xapakrep U OypHOe pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B OpMHUpPOBaHKWE YMEHUI MPUMEHSITh HAYYHBIN METOJ] MO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUH C HEH KypC SIBISIETCSI JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTUM, a Takke OOCYKIEHUs
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lmst yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTtepuaina, JjabopaTopHble paboTbl U pabOThI MpakTukyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamus padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroBOM WHCTPYKIIHH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIHHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUeHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasliesia Kypca, TaKk U HHTErpupys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY’Karollel JKM3HH, TpeOyromue BeIOopa (hHU3nIeCKOn
MOJIEH JUJIsl CUTYallMK MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kabuHere (M3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JlemoHCTpanoHHoe o0OopynoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e(popMupoBaHME HHTEpeca M CTPEMJICHUS OOYYalolUXCi K HaydYHOMY
U3YYCHUIO TPUPOJBI, PpA3BUTUE UX HMHTEIUICKTyaIbHBIX U  TBOPYECKHX
CIIOCOOHOCTEI;

epa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (OPMHUPOBAHUE
MCCJIEI0OBATENBLCKOIO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

¢ hopMHpoBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs: OCHOB
CTPOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

¢ hopmMHpoBaHNE YMEHUI OOBSCHATH SABJICHUS C UCIIOJIB30BaHUEM (PU3UUECKIX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

e(hopMHpoBaHUE MNPEACTABICHUN O poju (U3MKU I Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

epa3BUTHE  MPEACTABICHHMA O  BO3MOXHBIX  cepax  Oynymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

o JlocTKEeHHE 3TUX LENeld 00eCcIeYnBaeTCsl PEeIICHUEM CIEIYIOINX 3a/1ad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus:

eIpuoOpEeTEeHNEe CUCTEMBI 3HAHUHN 00 00X (HU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

¢ popMupoBaHNE YMEHUN TPUMEHSATH TEOPETUUECKUE 3HAHUS 1J151 OOBICHEHUS
buznyecKuX SIBICHUNA B MPHUPOAE WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEHEBHOM JKU3HMU;

®OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHBIX 3a7a4 C SBHO 33JaHHOMN
buznyeckoil Monesblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
duznyeckoil Mozenu, aJeKBaTHOM YCJIOBHMSIM 3aJadd, B TOM YHCIE 3aJad
WHKEHEPHOIO XapaKTepa;

®[IOHMMaHWE (PU3MYECKHX OCHOB W NPHUHIMUIIOB JCUCTBHUA TEXHHYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

®OBJIAJICHUE METOJIaMU CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U TPOBEICHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHaju3a M HMHTEpOpeTauuud UHPOpMaIu,
OINPENENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

®CO3/IaHME YCIIOBUU JUIsl Pa3BUTUS YMEHHU NMPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETbHOCTH;

epa3BUTHE UHTEpeca K chepaM npodheccuoHATbHON NeATeTbHOCTH, CBSI3aHHOM
¢ (PU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOYCUHBIN 3apsi).
['unoTe3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyeckas Teopusl.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IENU OCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MAaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpadukm.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPAIOB, IEIHBIE, LIECTEpEHYATBIE U PEMEHHBIE ITepeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBu>xeHus Tena, OpoIeHHOro ropu30HTaNIbHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IIJIAHETHI U OT reorpaduyeckoil MMUpoThl. J(BUkeHHne HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeJIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CHIIBL. lloTeHnManbHas »HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mnpeBpamieHus] KUHETUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cusbl TITH, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 0OocHOBaHue. [{uddy3us. bpoyHoBCcKkoe nBrkeHHEe. XapaKTep ABUKEHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ra3oB, >KUAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temmneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

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

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXITy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON cCUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHaMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsl BHYTPEHHEH SHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMMUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YienbHass TemIoTa CropaHus
tormBa. Pacuér KoauuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHH s dHEeprusa. KomuecTBo TEIIOThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3gymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y geibHas TEIoTa
napooOpa3oBaHUsl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYKUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHudeckrue yCTpOWCTBA UM  TEXHOJIOTUYECKHE TMPOLECCHI:  KUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnsipasie siBJIeHUS.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCHUMOCTH  JAeQopMalli  pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apAnoB. IIpOBOOHMKHM, JUAIEKTPUKM U MOJYHPOBOJHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€anocts  anekTpuueckoro  monig.  [IpoGueiid  3apsn.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkTpocTaTuyeckoro noss. CBs3b HANPSXKEHHOCTHU MOJIS U Pa3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOIHUKH B 3JIEKTPOCTATUYECKOM T0JIE. Y CIIOBUE PAaBHOBECHUS 3apsi/IOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.



[TapamenbHOE coequHEeHNE KOHAeHCAaTOpoB. [TociienoBaTenbHOE cOeqMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B IEKTPUUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MIOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psga KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DNEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAIpPsDKEHUS NI PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampIkaHHe TaIbBAHUYECKOTO 2JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaxmuxym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U pUMECHast POBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIibl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIC TNPUOOPHI: JHUOJ,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXa.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAICHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICHHS  TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIEC TIOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUUMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEHHYECKUH  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, N3MEpPUTENbHbIE TPUOOPHI, UPpoBas 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 X MPOEKIKUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHUE U KAIUJUISIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKUJAKOTO TpPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKIUU NOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEeHMs MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eWCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SlBneHue DNEKTPOMAarHUTHOW MWHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENH MOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAOIINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYJOM CHITbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U noTpedIeHUe
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOINEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXalOMKX JIEKTPOMArHUTHBIX KOJICOAHHIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMT ACHCTBUS TpaHCchOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHiTHOIO PE30HaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
NpONOJbHbIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, WHTep(epeHius u
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TEJIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaOmronenune natephepeHunu U 1uppakiii MeXaHU4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJsipu3anus, 1udpaxuus, tHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus. [10cTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUUECKOT O CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroil IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEJIBHOIO IOKa3aTess
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTUHE OT JBYX KOTEPEeHTHbIX HCTOYHMKOB. IIpuMepnl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOIMYECKHE IMPOLECChl: OYKH, JyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHET0 oTpaxeHus. Mojienb CBEeTOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIYyYEHHUS Ha JIBYX LIETSX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmenieHust Buna. ['mnore3a [1manka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akoHbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

doTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HccieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornoieHne GoToOHOB pU NEPEXo/ie aToma ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusgHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3inydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro ueba. Co3Besnus, sSpKkue 3BE3ABI, IUIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE NBIPHI B SApPAX
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HabGmionenuss B Teneckon JIyHbl, MIaHeT, TyMaHHOCTEH M 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PU3NIECKUX BETUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
71a00paTOpHBIC PaOOTHI, TPAKTHKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHThI aCTPOHOMHUH U aCTPODUZUKI.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW  (DYHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢puszuku yriay0naéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rUmnoresa, (pusmyeckas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKMBOW MpUpONE, KoJieOaTelbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJMIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SIKOOH, TeHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUM 3JIEKTpONepeay, 3IEKTPOJIBUraTelb, pajap, paluonpHuEMHHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHUKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alli OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

o C(hOpMUPOBAHHOCTH IPAKIAHCKOU MOZUIIMHU 00YUYAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

®IIPUHSATHE TPATUIMOHHBIX  OOIIEUETIOBEUECKUX T'YMAaHUCTUYECKHX H
JIEMOKPAaTUYECKHUX LICHHOCTEW;

®OTOBHOCTb BECTHM COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX I'PAXKJAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

®YMECHHE B3aMMOJCHCTBOBATh C COLIMAILHBIMA UHCTUTYTaMHU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYCHUEM;

®TOTOBHOCTH K TYMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPUOTUYECKOT0 BOCIIUTAHUSA:

¢ c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UIECHTUYHOCTH,
MaTpUOTU3MA;

®[ICHHOCTHOE€ OTHOILIECHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHMKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

¢ C(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

®CIIOCOOHOCTh OIICHUBATh CHUTYAIMI0O U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

®0CO3HAHWE JIMYHOTO BKJIJIa B MOCTPOECHNE YCTOWYUBOTO OYTyIIIETO.

3CTETHYECKOT0 BOCIIMTAHMS

®3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAs 3CTETUKY HAYyYHOTO TBOPUYECTBA,
npucyuero pu3nyeckoil Hayke.

TPYAOBOI'0 BOCIIUTAHMSA:



®UHTEPEC K pa3Nu4HbIM chepam NpodecCHOHATBHON IESATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;
®TOTOBHOCTb M CIIOCOOHOCTHh K 00OPa30BaHUIO M CaMOOOPA30BaHUIO B 00IaCTH
(bu3MKHN Ha IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCIIUTAHMS:
¢ Cc(hOpMUPOBAHHOCTHh HKOJIOTHYECKON KYJIBTYpbl, OCO3HAHUE TJI00aJIHLHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;
® [UIAHUPOBAHUE U OCYILECTBICHUE JICCTBUI B OKPY’KAIOIIIEH CPEJIE HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;
®pACUIMPEHHUE OMbITA JESITEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKeE.
LHEHHOCTH HAYYHOI'0 IMTO3HAHUA:
¢Cc(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;
®0CO3HAaHHWE LEHHOCTH HAay4YHOW JESTENbHOCTH, TOTOBHOCTh B IMpPOIIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTh
WHIUBUYaJIbHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
®CaMOCTOSITENILHO  (OPMYJIUPOBATh U aKTyaIM3UpPOBATH  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
®OMPEACIATh LENU JEITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU X
JIOCTHIKCHMS;
®BBISABIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHMS B  PACCMATPUBAECMBIX
(bU3NYECKUX SIBICHUSIX;
epa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ yU4ETOM aHAIM3a UMEIOITUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
®BHOCUTh KOPPEKTHUBBI B  JICSTEIBHOCTh, OILICHUBaTh COOTBETCTBHUE
pe3yJIbTATOB LIESIM, OLICHUBATh PUCKHU MOCIIECICTBUN NEATEIbHOCTH;
®KOODJIMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHUSX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
®pa3BUBATh KPEATUBHOE MBIIICHUE P PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBaTeIbCKHeE TeiCTBUS.
®BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMH MOHATHUSIMHA U METOIAAMHU
buznueckoil HayKu;



®BJIaJICTh HABBIKAMH YYEOHO-HUCCIEA0BATEIBCKON U MPOEKTHOM ESATEIbHOCTI
B 007acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB peuIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [T0O3HAHHS;

®BIIAJICTh BHUJAMHU JIEATEIBHOCTU IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALMY, MPEOOPAa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4e€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

®BBLIABIISITH NPUYMHHO-CIEICTBEHHBIE CBSI3M W AKTYaJM3UpPOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHU, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

®AHAIM3UPOBATh IIOJYYEHHBIE B XOJI€ pELIEHUSA 3a7aud pPe3yJIbTarhl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

eCTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YUYEHHH (PU3UKH;

®1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

eyMETh NEPEHOCUTh 3HAHUA MO (QU3NKE B MPAKTHYECKYIO 001acTb
KU3ZHEIEATEIbHOCTH;

®yMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

®BBIJIBUTaTh HOBBIE UJIEU, IIPEJIAraTh OPUTHHAIIBHBIE MIOJXO0/bl U PELICHMUS;

®CTaBUTh MPOOJIEMBI U 33J]a4H, AOMYCKAIOUINE aJbTePHATUBHBIC PEILICHUSI.

Pabora c nndopmanueii:

®BJIaICTh HAaBBIKAMHU MOJIyuyeHUs1 HHPOpMaluu (GU3NYECKOTrO COJIEPKaHUs U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, aHaJW3,
CUCTEMATU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHIOB U (HopM
MPE/ICTaBIICHHUS;

® OIICHUBATh JOCTOBEPHOCTH HHPOPMAIIUH;

®LCIIOJIb30BAaTh  CpeACTBAa HMHGOPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUI B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUIM SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HHGOOPMAIMOHHOU
0e30IacHOCTH;

®CO3/1aBaTh TEKCThl (U3MUECKOTO COJEpKaHUs B pa3IMYHBIX (popmarax c
y4€TOM Ha3Ha4eHMsI THPOPMALUHU U LIEIEBON ayAUTOPHUH, BBIOMpPAs ONTUMAIIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

®OCYUIECTBJIATh OOLIEHME Ha Yypokax (U3MKM M BO BHE-ypPOUHOH

NESTENbHOCTH;



®pacro3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii M  CMSTr4aTh
KOH(JIUKTBL;
®pa3BEPHYTO M JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;
®[IOHUMATh U HCIIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON M MHAWBUAYATIbHOM
paboTHI;
®BHIONPATh TEMAaTUKYy U METOJbl COBMECTHBIX JECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,
®[I[PUHMMATh IL€JIW COBMECTHOM JAESITENBbHOCTH, OPraHU30BbIBaTb U
KOOPJMHUPOBATh ACUCTBUSA IO €€ JOCTUIKEHHUIO: COCTaBIATh ILIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM padoThI;
®OLICHMBATh KAayeCTBO CBOET0 BKJAJA M KaXKJOTO YYAaCTHHKAa KOMAaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;
eIIpe/UIaraTb HOBBIE IPOEKTHI, OLEHUBATh HJEU C TO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
®OCYILECTBIIATh TO3UTUBHOE CTPATETMUYECKOE IOBEAEHUE B Pa3IUUYHBIX
CUTYaLMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATUBHBIM.
PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:
®CaMOCTOSITEIBHO OCYUIECTBJIATh MMO3HABATEIbHYIO JIEATEIBHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;
®CaMOCTOSITEIBHO COCTaBJIATH IJIaH PEUICHUS] PACUETHBIX M KauECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;
® JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
e pacIIMpATh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;
e/ieJlaTh OCO3HAHHBIA BBIOOP, apPryMEHTUPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;
® OLICHUBATH MPUOOPETEHHBIN OIBIT;
eCrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYIULMA B 00JacCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJ/Ib, IMOIHOHAIbHBIH HHTEJVIEKT:
®1aBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B AESITEIbHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



®BIIAJICTh HABBIKAMU  IIO3HABATEIBHOW  pEeQIEKCMH KaK  OCO3HAHUS
COBEpIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBAHHUII;

®1ICTIOJIH30BATh MPUEMBI PEIICKCUU JIJIST OIIEHKH CHUTYaIliH, BHIOOpA BEPHOTO
pEIICHMSI;

eyMETh OILICHMBAaTh PHUCKHM M CBOEBPEMEHHO IMPUHHMATh PEIICHUS 0 HX
CHIDKEHHIO;

®[IPUHMMATh MOTHBBI M apPryMEHTHl APYTUX IIPU aHalM3e pPe3yJIbTaToOB
JeATEeIIbHOCTH;

®IPUHUMATH €051, TOHNMAasi CBOM HEIOCTATKH U JJOCTOWHCTBA;

®[IPUHUMATh MOTHBBI W apPTyYMEHTHl APYTHX TMPH aHajJu3e pe3yIbTaToB
JeSATCIIbHOCTH,

e[IpH3HABATH CBOE MPABO U MPABO JAPYTUX HA ONTHOKH.
B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHHUS IMPOTPAMMEI IO
dbu3uKke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0YyYaroIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAJILHBIN HUHTEJICKT, MIpeoIararoui
c(hOpMHUPOBAHHOCTD:

© CaMOCO3HAHMSI, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAILHOC
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

® CaMOPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMECHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBAaTBhCI K
HYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

®BHYTPECHHEN MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIEHU U
yCrexy, ONTUMHU3M, WHHIIMATHBHOCTh, YMEHHE JICHCTBOBATh, MCXOAS W3 CBOMX
BO3MOKHOCTEH;

®SMIIaTHH, BKIIFOYAIOIICH CIIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

®COIMAJBHBIX  HABBIKOB,  BKJIFOYAIONIMX  CIIOCOOHOCTh  BBHICTPAaHWBATh
OTHONICHUS C APYTHMMH JIFOAbMHU, 3a00THTHCS, TPOSBIATH MHTEPEC W pa3peliaTh
KOH(DIJIUKTBHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®[IOHUMATh POJb  (GU3UKK B  DKOHOMHYECKOM, TEXHOJOTUYECKOMH,

HKOJIOTUYECKOM, COIMANBHON U 3TUUECKOU chepax AesTeIbHOCTH YEI0BEKa, POJib U



MeCTO (PM3UKH B COBPEMEHHOM HAay4YHOW KapTHHE MHpa, 3HAYCHUE OMHCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIIMIA
(bU3UYECKOM TEOPUH — MEXaHUKH, MOJIEKYISIPHON (DU3UKH ¥ TEPMOAMHAMUKH, POITH
busnyeckoil Teopud B (POPMUPOBAHUU TPEJCTABICHUN O (PU3HUECKOM KapTHUHE
MUpA;

epaznuyaTh YCIOBHS MPUMEHUMOCTH MOAENEH (PU3UUECKUX TEN U MPOLIECCOB
(sB7CHUI): WHepIUadbHAs CHUCTeMa OTcuY€Ta, aOCONIOTHO TBEPAOE TEIO,
MaTepuajbHas TOYKa, pABHOYCKOPEHHOE JBWXKEHHE, CBOOOIHOE TaJIeHuE,
abcooTHO yripyras jnedopmaius, aOCOMOTHO YIPYroe U adCONIOTHO HEYIPYroe
CTOJIKHOBEHHS, MOJICNIA Ta3a, *KUJAKOCTH U TBEPAOrO (KPUCTALITUYECKOTO) Tena,
UJICaJIbHBIN T'a3, TOYEUHBIN 3apsil, OMHOPOIHOE IIEKTPUUECKOE MOJIE;

epasznuyaTh YCJIOBUA (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOWMH XapakTep (YHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCTOJIb30BAHMS YACTHBIX 3aKOHOB;

®AHANIM3UPOBATh U OOBACHATH MEXAHUYECKUE TPOIECChl U  SIBICHUS,
UCIIOJb3yd OCHOBHBIE TIOJOKEHUS W 3aKOHbl MEXAHUKH (OTHOCUTEIBbHOCTH
MEXaHUYECKOTO JABUKEHUS, (DOPMYJIIbI KHHEMATUKH PABHOYCKOPEHHOTO JIBUKEHUS,
npeoOpa3zoBanusa ['anunes sl CKOpPOCTH M TepeMenieHusi, 3akoHbl HpIoTOHAa,
IIPUHLNAN OTHOCUTEIBHOCTU l'amuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUS HUMITyJIbca M MEXAaHUYECKOW DHEpPruu, CBsA3b pPaOOThI CHIIBI C
U3MEHEHUEM MEXAaHWYECKOW SHEPIHH, YCIOBUS PaBHOBECHS TBEPIOTO Teia), MpU
3TOM HCIIOJIb30BaTh MAaT€MaTUYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTb YCIIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['anmumnes, BTOporo u
TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHWs HMMIYJbCA MU MEXAHUYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

® AHANIM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOIIECCHl U SIBJICHHS, UCIOJIb3YS
ocHoBHbIe oJ10keHnss MKT 1 3aKkoHBI MOJIEKYISIpHON (DUBUKU U TEPMOIUHAMUKH
(CBsA3b JABJICHUS UACATBHOTO T'a3a CO CpeHEN KHHETUYECKOM YHEPTHUel TeIOBOrO
JBW)KCHUSI M KOHILICHTPALIMEN €T0 MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO
CpEIHEM KWHETUYECKOW DHEPrUEW TEIJIOBOTO ABMKEHHUS €ro YacTHll, CBS3b
JIaBJICHUSI WJICAUIBHOIO ra3a C KOHUEHTPAIMEW MOJIEKYJI UM €ro TeMIEepaTypou,
ypaBHeHHEe MenaeneeBa—Kianeipona, mepBbld 3aKOH TEPMOIAWHAMHUKH, 3aKOH
COXpaHEHHUs DSHEPruM B TEIUIOBBIX IHpolieccax), NpH HTOM HUCIOJIb30BaTh
MAaTeMaTUYECKOE BBIPAXKECHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS INPUMEHUMOCTU
ypaBHeHus: Menneneesa—Knanenpona;

® AHATTM3UPOBATH U OOBICHITH DJICKTPUUECKHE SIBJICHUS, UCTIONB3YsI OCHOBHBIC
MOJIOXKEHUSI M 3aKOHBI JJIEKTPOAMHAMHUKH (3aKOH COXPAHEHUsS SJIEKTPUYECKOIO
3apsina, 3akoH KylioHa, MOTEHUHATBHOCTh 3JIEKTPOCTATHYECKOTO MO, TPUHIMII
CyNEPHO3ULUA  DJIEKTPUYECKUX  IIOJIEM, TMpPU OTOM  yKas3bplBasg  YCIIOBHS



IPUMEHUMOCTH 3akoHa KyiioHa, a Takke NpPaKTUYECKHM Ba)KHbIE COOTHOLICHUS:
3akoHbl OMa NI ydacTKa UEenu W JUIsl 3aMKHYTOM 3JEKTPUYECKON LenH, 3aKOH
Jlxoymns—Jlenna, mpaBuna Kupxroda, 3akonsr dapazes ais 371€KTPoIn3a);

®ONUCHIBATh (PU3MYECKUE TMPOIECChl M SBICHUS, HCIOIb3YS BEINYUHBI:
nepeMeInieHre, CKOpoCcTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI Tell, CUjla, MOMEHT
CWJIbI, JaBJICHUE, TOTCHI[MATbHAS SHEPTUsI, KHHETUYECKAasl PHEPTHUsl, MEXaHUYEeCKasl
SHeprusi, paboTa CUIbI, IIECHTPOCTPEMHUTENFHOE YCKOPEHHE, CUia TSDKECTH, CHIIa
YOPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb, YHEPTUsl B3aUMOJICUCTBUSL Tejla C 3eMIIEH
BOIM3U €€ MOBEPXHOCTU, DHEPrUsl YIPYyroi nedopmanuu Npyx UHbI, KOJIUYECTBO
TEIJIOTHI, a0COJIIOTHAs TeMIlepaTypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSIS
HHEPTUA UACATHHOTO OJITHOATOMHOIO Ta3a, paboTa UIeaIbHOTO Ta3a, OTHOCUTEIbHAS
BJIAXKHOCTh Bo3ayxa, KIIJ[ umaeasmbHOro TEruioBOro ABUTATENs; JIEKTPUUYECKOE
1oJie, HanpsLKEHHOCTh JJIEKTPHUUECKOTO IMOJISI, HAMPSHKEHHOCTH MOJISI TOYEUHOTO
3apsiia WM 3apsDKEHHOTO IIapa B BakKyyMe€ M B JUAJIEKTPUKE, MMOTEHLIHAI
AIEKTPOCTATUYECKOTO TIOJISl, Pa3HOCTh IOTEHUMANIOB, SJEKTPOABIKYLIAs CHIIA,
CWJIa TOKa, HaNpsHDKEHUE, MOLIHOCTh TOKA, AJIEKTpUYECKass EMKOCTh IJIIOCKOTO
KOHJIEHCATOpa, CONPOTHBJIICHHE y4YacTKa LEeNd C [OCJIEI0BaTeNbHBIM U
napajyielbHbIM COEAMHEHUEM PE3UCTOPOB, DJHEPrUsl AJIEKTPUUECKOTO IO
KOHJIEHCATOopa;

® 00BIICHATH OCOOCHHOCTU MPOTEKAHUSI (PU3UUECKUX SBICHUN: MEXaHUYECKOE
JBWKEHUE, TEIUIOBOE [BMKEHHE YACTHIl BEIIECTBA, TEMJIOBOE pPABHOBECHE,
OpoyHOBCKOe JBHKeHHE, Iuddy3us, HcHapeHue, KUIEHUE U KOHJCHCAIMS,
IUIaBJICHUE W KPUCTAIU3ALMS, HANPaBICHHOCTh TEIUIONEpEeAauu, JICKTpU3aIus
TeJl, SKBUMIOTEHIUAIILHOCTh MIOBEPXHOCTHU 3apsHKEHHOTO MTPOBOAHUKA;

®[IPOBOJIUTH WCCIIEAOBAHHE 3aBUCUMOCTH OJHON (hM3MUECKOW BETUYUHBI OT
JPYyrol C HCHOJIb30BAHUEM MPSIMBIX H3MEPEHUN, NPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUpPOBATh PE3yIbTaThl IMOJTYYEHHON 3aBUCUMOCTH (PU3UYECKHUX
BEJIMYMH B BUJE TpaUMKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTENH H3MEpEeHUH,
JieaTh BBIBOJIBI 1O PE3YJIbTaTaM UCCIICIOBAHUS;

®[IPOBOJIUTH KOCBEHHBIE W3MEPEHUS (PU3NUECKUX BEJIUYMH, TPH OTOM
BBHIOMpPATh ONTUMAJbHBIA METOJ HW3MEPEHHs, OIEHWBATh aOCOJIIOTHBICE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

®[IPOBOJIUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bl: MIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIyYeHHbBIE PE3YJIbTATHI U JIENIaTh BHIBOJ] O CTATyCE MPEJIOKEHHOMN TUIIOTE3bI;

eco0MI0aTh MpaBuia 6€30MacHOro TpyAa MPH MPOBEICHUU HCCIEAOBAHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, MPAaKTHKyMa M y4eOHO-HCCIEeNOBATENbCKONW H
MPOEKTHOW JAESTEIbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIIbHBIX YCTPOUCTB U
71a00paTOPHOTO 0OOPYIOBAHUS,



eperaTh pacUETHHIE 33/1a49H C SIBHO 33JaHHON M HESIBHO 3aJJaHHOW (PU3UIECKOM
MOJIeJIbIO: Ha OCHOBAaHMM aHalM3a yCIOBHUS OOOCHOBBIBATH BHIOOpP (HH3HUECKOM
MOJIEJIM, OTBEYaIomel TpeOOBaHUAM 3aJadyH, MPUMEHATH (HOPMYIbI, 3aKOHBHI,
3aKOHOMEPHOCTH H TOCTYJNaThl (PU3MYECKUX TEOpUH TPHU HUCIHOJIb30BAHUU
MaTE€MaTUYECKUX METOJOB pEUICHUs 3a7ad, MPOBOAUTH pacdyE€Tsl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, AHAJIU3MPOBATh PE3YyJbTAaTbl U KOPPEKTHUPOBATH METOJbI
pELIeHUs C YUYETOM MOITYUYEHHBIX PE3YIIBTATOB;

epelaTh KaueCTBEHHBIC 3a/1a4M, TPEOYIOIIe MPUMEHEHHUS 3HaHUN U3 Pa3HbIX
pa3zenoB Kypca (U3MKH, a TaKKe HHTETPALMU 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA: BBICTPAUBATH JIOTHYECKYIO LIETIOUKY PACCYKICHUN C
OIOPOH Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

®ICII0JIb30BATh TEOPETUYECKUE 3HAHUS Ui OOBSICHEHHS OCHOBHBIX
INPUHIMIOB pabOThl HM3MEPUTENbHBIX NPUOOPOB, TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTHYECKUX MPOLIECCOB;

® [IPUBOJUTH MPUMEPHI BKIIA]1a POCCUMUCKHX U 3apyOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

®aHAJIM3UPOBATh U OIICHUBATh IMOCIEACTBUS OBITOBOM M IPOU3BOIACTBEHHOMN
JESITEIIbBHOCTH YEJIOBEKa, CBA3AHHOM € (PU3MYECKHMMM MPOLECCAMM, C MO3HULMN
DKOJIOTHYECKON 0€30MacHOCTH, IIPEACTABIICHUN 0 palMOHAJIBHOM
IPUPOAOTIOIB30BAHUN, @ TAKKE Pa3yMHOM HCIOJIb30BAHUU JTOCTHOKEHHI HAyKU U
TEXHOJIOTUH VISl JabHEHIIEro pa3BUTHS YeJIOBEUSCKOTo 00IIeCTRa;

®IIPUMEHATHh PA3JIMYHbIE CHOCOOBI PabOThl ¢ HHPOpManuen GHU3NIECKOTO
COJIEp’KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHUH,
IIPU TOM UCIOJIb30BaTh COBPEMEHHBIE MH()OPMAILMOHHBIE TEXHOJIOTHH ISl TOUCKA,
nepepaboTKU M NPEeAbSBICHUS Y4eOHOW M Hay4HO-TIOMYJISPHON HH(pOpMalUH,
CTPYKTYPUPOBAHUS U MHTEPIPETAMU UHPOPMALIMH, TTOJYYSHHOU U3 PA3TUYHbIX
UCTOYHUKOB, KpUTHUECKH aHAIU3UPOBATH MOJIy4aeMyt0 HH(POPMAIIHMIO U OLIEHUBATh
€€ TOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAJIN3a
MCTOYHHKA HH(POPMALINH;

® [IPOSIBJISITH OPTraHU3AIIMOHHBIE U I03HABATENIbHBIE YMEHHUS CAMOCTOSATEILHOTO
NpUOOPETEHUs] HOBBIX 3HAHUI B IMPOLIECCE BBINOJHEHUS MPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATENbCKUX PadoT;

epaboTaTh B TpYINIE C HCIOJIHEHWEM pPa3JIMYHbIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYMNbl, PAMOHATBHO PpACHpPEENsITh ACSITEIbHOCTh B
HECTaHJApTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh BKJIAJl KaXJI0I0 U3 YYaCTHUKOB
IpYyMNIbl B pELIEHUE pacCMaTpUBaeMOM PoOIeMBbl;

®IIPOSABIIATh MOTHBALMIO K Oyaymied npoecCHOHAIBHOU NEATENbHOCTH 0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



K xonity o0yuenus B 11 knacce npeMETHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUI:

®[IOHUMATh POJIb (PU3UKU B IKOHOMUYECKON, TEXHOJIOTUIECKON, COIIUATBHOMN
U JTHYECKON cdepax AeITeTbHOCTH 4YeNOBEKa, pOJb M MecTo (U3HKH B
COBPEMEHHOW HAy4YHOM KapTUHE MHUpPa, POJIb ACTPOHOMUU B NPAKTHYECKOMN
JEATEIIbHOCTH YEJI0BEKA U JaJbHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTUH, 3HAUCHHE
OMUCATEIbHOM, CHUCTEMAaTU3UPYIONIEH, OOBACHUTEIBLHON U MPOTHOCTHYECKOMN
byHKIMI  (U3NUECKOl TEOPUM — DIIEKTPOJWHAMUKH, CIIEHUATBHON TEOpUHU
OTHOCUTEIBHOCTH, KBAHTOBOU (PU3UKH, poib (PU3UUECKOM Teopur B HOPMUPOBAHUH
IpeCTaBICHUN 0 (PU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B
o0I1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE;

epa3nnyaTh YCIOBHS MPUMEHUMOCTH MOAENel (PU3NUYECKUX TEN U MPOLIECCOB
(sBHE€HUIT): OJHOPOJHOE BJIEKTPUUYECKOE U OJHOPOJHOE MAarHUTHOE MOJH,
rapMOHHUYECKHE KOJEOAaHHs, MATEMAaTUYECKU MasiTHUK, UACAIbHBIN MPYKUHHBINA
MasiTHUK, TapMOHUYECKUE BOJIHBI, UCAbHBIM KOJeOaTeabHBIH KOHTYpP, TOHKas
JIMH3a, MOJIEJIEN aTOMa, aTOMHOTO S7jpa U KBAHTOBOM MOJIENIM CBETA;

epaznyaTh yCJIOBUS (TpaHUIbI, 00JIACTH) MTPUMEHHUMOCTH (DU3NUECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCTOJIb30BAHHS YACTHBIX 3AKOHOB;

®QHAJIM3UPOBATh M OOBIACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUA,
UCITOJIb3Ysl OCHOBHBIE IIOJIOKE€HHS M 3aKOHBI 3JIEKTPOJMHAMUKH W CIIEHHAIBHON
TEOPUU OTHOCUTEIBHOCTH (3aKOH COXPaHEHUs DSJIEKTPUYECKOro 3apsijia, cuia
Awmmnepa, cuna JlopeHia, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKUWH, MpaBuio JleHia,
cBs3b DJIC caMOMHOYKIHUM B D3JIEMEHTE DSJIEKTPUUYECKOW ILEMUA CO CKOPOCTHIO
W3MEHEHHSI CWJIBI TOKA, MOCTYJAaThl CHELUAIbHOM TEOPUH OTHOCUTEIBbHOCTU
OWHIITEITHA);

®aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOLECCHI U SIBICHUS, UCIOIB3YS
MOJIOKEHUST KBaHTOBOW (u3uku (ypaBHeHue OiHmTEeHHa st doTodrddexra,
IIEPBBIM U BTOPOM IOCTYJIaThl bopa, IPUHLIMII COOTHOLIECHUS HEOIPEACIEHHOCTEN
['eit3enOepra, 3aKOHbI COXPAHEHHUS 3apPSJ0BOTO U MACCOBOTO YMCEN U DHEPTUU B
AJIEPHBIX PEAKLHUAX, 3aKOH PaJMOAKTUBHOI'O PacIaia);

®ONHCHIBaTh (PU3MUECKHE TPOLECChl M SBJICHUS, HCIOJIb3Ys BEIUYHMHBI:
HaIpPSHKEHHOCTD AJIEKTPUYECKOrO IMOJIsI, MOTEHIMAT AJIEKTPOCTaTUYECKOTO MOJI,
Pa3HOCTh MOTEHUHMAJIOB, AJIEKTPOJIBHKYIIAS CHUJIA, WHAYKUUS MArHUTHOTO MOJIA,
MAarHuTHbIA MOTOK, cuia AMmepa, WUHAYKTUBHOCTb, JJIEKTPOABMKYIIAS CHJIA
CaMOMHIYKIINH, SHEPTUs MATHUTHOTO MOJI POBOJHUKA C TOKOM, PEISTUBUCTCKUI
UMIYJIbC, TOJHAs SHEPIHsi, SHEPrus MOKOS CBOOOJHON YAaCTUIBI, SHEPTUs U
UMIYyI6C (OTOHA, MACCOBOE YUCIIO U 3apsA SApa, SHEPTUS CBA3H sI/Ipa;



® 00OBSICHATH 0COOEHHOCTH MIPOTEKaHUS duznyeckux SIBJICHHIA:
AJIEKTPOMArHUTHAsE UHAYKIUS, CAMOUHIYKIIUS, PE30HAHC, MHTEep(EpEHIUsT BOJH,
nudpakysi, AUCTEPCHs, TOJIHOE BHYTPEHHEE OTpakeHHE, (HOTOIIEKTPUUCCKUN
abdext (pororddext), anpbha- u Oera-pacmampl sSAep, TaMma-u3IydeHUE Sep,
bu3nYecKue NPUHIIMITBI CIEKTPATIBLHOTO aHalIu3a U paboThl J1a3epa;

® OIIPEAEIATh HAIPABIECHNE HHAYKIIMA MAarHUTHOTO IOJISl IPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuisl JIopeHua;

®CTPOUTH U300paKEHUE, CO3/1aBAEMOE MIIOCKUM 3€PKAJIOM, TOHKOW JIMH30M, U
PaCcCUUTHIBATh €T0 XapAKTEPUCTUKHU;

®IIPUMEHSTH OCHOBOIIOJIAralolie aCTPOHOMUYECKUE TIOHATUSI, TEOPUU H
3aKOHBI NIl aHaliM3a U OOBACHEHHS (PU3MYECKUX MPOLECCOB, MPOUCXOASIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEKTATaKTUUECKOMN Cpeie; ABUKEHUSI HEOECHBIX
TEJ1, DBOJIIOLIMU 3BE34 U BeceneHHoi;

®[IPOBOJIUTH  HUCCJEAOBAHUWE 3aBUCUMOCTEH (DU3UYECKUX BEIUYUH C
WCIIOJB30BaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buUKCHUpOBaTh PE3yJAbTATHI MOTYUYEHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMUMH B BUJIE
rpauKoB ¢ y4€TOM aOCOIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, AeaTh BBIBOBI 11O
pe3yabTaTaM UCCIEA0BaHNUS;

®[IPOBOJIUTh KOCBEHHbIE W3MEPEHUS (PU3NUECKUX BEIUYMH, TPU OTOM
BBHIOMpPATh ONTUMAJbHBIA METOJ HW3MEPEHHs, OIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

®[IPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJI0KEHHON TUIIOTE3bl: TJIAHUPOBATH
AKCIEPUMEHT, COOUpaTh AKCHEPUMEHTAJIbHYIO YCTAaHOBKY, aHaJU3UPOBATH
MOJTYYEHHBIE PE3YJIbTATHI U JAENaTh BBIBOJ O CTATYyCE MPEIJI0KEHHON TUIIOTE3bI;

® OIHUCHIBATh METObI MOTYUYECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMUIA;

®CO0JIIO/TaTh MpaBmiia OE30MacHOTO TPy/Aa MPU NMPOBEICHUN WCCIICIOBAHHUM B
pamMKax y4eOHOTO HIKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIIeIOBATEIHCKON U
MPOCKTHONW JAESATEIbHOCTH C MWCIOJIb30BAHUEM H3MEPUTEIIbHBIX YCTPOUCTB U
71a060paTOPHOTO 000PYAOBAHUS;

epelaTh PacYETHBIC 3a/1a91 C SBHO 3aJaHHOM U HESBHO 3aTaHHOM (DH3UUSCKOM
MOJICNIbIO: Ha OCHOBAaHWW aHaNIM3a YCIOBHUS BHIOMpATh (DU3UYECKHUE MOJEIH,
OTBEHAIOIIMEe  TpeOOBaHUSM  3a7aud, MPUMEHATH  (QOPMYINbI,  3aKOHHI,
3aKOHOMEPHOCTH U TIOCTYJNaThl (U3MUECKUX TEOPUHA TIPU UCIOJIb30BAHUU
MaTeMaTHYECKUX METOJIOB PEIICHMS 3ajay, MPOBOAUTH Pacuy€éThl HA OCHOBAHUU
MMEIOLIMXCS JaHHBIX, AHAJIM3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATh METOMbI
pelIeHus ¢ y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;

eperaTh Ka4eCTBEHHBIE 33/1a4u, TPEOYIOITNEe TPUMEHEHUS 3HAHUIN U3 Pa3HBIX
paszenoB Kypca (pu3uKuM, a TakKe WHTETpAllid 3HAHWA W3 JAPYTUX MPEIMETOB



€CTECTBEHHO-HAYYHOIO [IUKJIA: BEICTPAUBATH JOTUUECKYIO IIEMOYKY PACCYXKIECHUM C
OTIOPO¥ Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3HUCCKUEC SIBJICHUS;

®IICIIOIH30BATh TCOPETUYECKUE 3HAHWSA 11 OOBSCHEHHUS OCHOBHBIX
MPUHIUNOB paOOThl HM3MEPUTEIIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

® [IPUBOIUTH MMPUMEPHI BKJIJIa POCCUNUCKHX U 3apyOESKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

® AHAJTM3UPOBATh W OIICHUBAThH TOCIEIACTBUS OBITOBON ¥ MPOM3BOJCTBEHHOMN
JIEATEIIBHOCTH YEJIOBEKA, CBSI3aHHOW C (PU3MYECKUMM MPOIECCAMM, C TMO3UIUN
HKOJIOTHYECKOHN 0e30MacHOCTH, MPEACTABIICHUM 0 palrOHAIBHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HMCIOJIb30BAHUU JOCTUKEHUW HAYKU U
TEXHOJIOTUH JIJIs1 JalbHEHIIIEro pa3BUTHSI YEJIOBEUECKOTO OOIIECTRA;

®[IPUMEHATHh Pa3IMYHbIE CHOCOOBI padOThl ¢ HHPOpManuenr (U3NIECKOro
COJICp’KaHMsI C MCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM MCII0JIb30BaTh COBPEMEHHBIC MH(POPMALIMOHHBIC TEXHOJIOTHU JIJIsl TOUCKA,
nepepadoTKU M TMPEAbSIBICHUS YYEOHOW M HAyYHO-TIOMYJISPHON HH(POpMAIIUH,
CTPYKTYPUPOBAHUS W MHTEPIPETAIU HHPOPMAIIMH, TTOJYICHHOW U3 Pa3THMYHbIX
HMCTOYHUKOB, KPUTUYECKU aHATIM3UPOBATH MOJydaeMyr0 HH()OPMALIUIO U OLICHUBATH
e€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HaHUM, TaK U Ha OCHOBE aHaJIN3a
MCTOYHUKA HH(POPMAIINH;

® [IPOSIBJISITH OPTaHU3ALMOHHbBIE Y TTI03HABATEIbHBIE YMEHHUS CAMOCTOSTEIIEHOTO
MpPUOOPETEHUST HOBBIX 3HAHWM B TPOLIECCE BBIMIOJHEHUS MPOEKTHHIX W Y4eOHO-
UCCIIEIOBATENIbCKUX padoT;

epaboTaTh B TPYyIIE€ C HCHOJHCHUEM PA3IUYHBIX COIMATBHBIX POJIEH,
MJIAaHUPOBaTh PabOTy TPYIIbI, PANMOHAIBHO paclpeiessaTh ACsSTEeIbHOCTh B
HECTAH/IAPTHBIX CUTYaIUsIX, aJICKBATHO OLICHUBATH BKJIaJ KaXKJIOT0 U3 YYACTHUKOB
TPYNIIBEI B pEHIEHUE pacCMaTPpUBAEMON MPOOIEMBI,

®IIPOSIBIISITh MOTUBAIIMIO K Oyaymiedl mpodeccuoHaIbHOM AESITEIbHOCTH 10
CHEIHUAIBHOCTIM (hU3UKO-TEXHUYSCKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanvectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
. bubmuorexa [JOK
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6 https://lesson.edu.ru/03/10
Utoro no pazneny 6
Paznean 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 1 1
HHeMatiia 0 https://lesson.edu.ru/03/10
bu6mmoreka [IOK
2.2 1
Auraiica 0 https://lesson.edu.ru/03/10
. bubnuoteka [JOK
23 Cratiica TBEpAOTO Tena > 1 https://lesson.edu.ru/03/10
bu6mmorexa [IOK
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 https://lesson.edu.ru/03/10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOAUHAMMUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1 https://lesson.edu.ru/03/10
3.2 Tepmoannamuka. TeninoBble MalIMHBI 20 1 bubmmorexa [IOK

https://lesson.edu.ru/03/10



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

Arperatsble cocTosiHUS BelecTBa. da3oBbie bubmumoreka [IOK
3.3 14
nepexobl https://lesson.edu.ru/03/10
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
4.1 DIICKTPHHCCKOE H0J1e 24 https://lesson.edu.ru/03/10
. . bubnmoreka [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://lesson.edu.ru/03/10
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpesiax 0 https://lesson.edu.ru/03/10
Uroro no pazueny o4
Paznen 5. PU3HUECKHUI MPAKTUKYM
. bubnuorexa [JOK
>1 usHHieCKHit HpAKTHKYM 16 16 https://lesson.edu.ru/03/10
Hroro no paszneny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbie
Ne ni/m P Kourposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
bubmuorexa [JOK
11 Marmrioe nose 14 https://lesson.edu.ru/03/11
bubmuorexa [JOK
1.2 1 1
IMEKTPOMATHHTHAS HHYKIHS 3 https://lesson.edu.ru/03/11
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [JOK
2.1 M 1
CXAHHMICCKHE KONeOaHHA 0 https://lesson.edu.ru/03/11
bu6mmorexa [IOK
2.2 1
DNIeKTpOMarHuTHBIE KoJieOaHus 5 https://lesson.edu.ru/03/11
53 MexaHn4YecKHe U dJIEKTPOMArHUTHBIC 10 1 bubnnoreka [JOK
' BOJIHBI https://lesson.edu.ru/03/11
bu6nmoreka [JOK
2.4 2 1
Onruia > https://lesson.edu.ru/03/11
Hroro no paszneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosst CTO

5 1

bu6mmoreka [JOK
https://lesson.edu.ru/03/11
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Hroro no pazaeny S)
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 KoprnyckynsipHO-BOJIHOBOH Jyalli3M 15 https://lesson.edu.ru/03/11
bu6mmoreka [IOK
4.2 Pusnica aroma > https://lesson.edu.ru/03/11
43 ®u3nKa aTOMHOIO SApa U AIEMEHTaAPHbBIX 5 bubnmoreka [JOK
' YacTHIL https://lesson.edu.ru/03/11
Wroro mo paszneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://lesson.edu.ru/03/11
Uroro no pazneny 12
Pa3znen 6. PUSHUECKHUM TPAKTUKYM
. bubnuotexa [JOK
01 usHICCKUI MPAKTHKYM 16 16 https://lesson.edu.ru/03/11
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOLIEE TIOBTOPEHUE
CucremaTu3anus u 0000IIeHNE
71 MPEIMETHOTO CO/IEP KAHUS U OTIBITa 15
' JESTENILHOCTH, IPHOOPETEHHOTO TTPU
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
PeszepBHoe Bpemst 10
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




HOYPOYHOE IINTAHUPOBAHUE

10 KITACC

Ne

KoaudecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI

dwusuka — pyHAaMEHTATFHAS HayKa O bubmorexa HOP

1 - Ve 1 https://lesson.edu.ru/lesson/79d7ab78-
MpHpOAe 1e77-4faf-9158-68a140c1ed86
HayuHbiif MeTO1 TO3HAHUS 1 METO/IbI bubmorexa HOP

2 i . 1 https://lesson.edu.ru/lesson/79d7ab78-
uccieoBaHus PU3NYECKUX SIBICHUI 1677-4faF-9158-683140c1edS6
DKCIIEPUMEHT U TEOPHs B MPOIIECCE bubnmnoreka LHIOP

3 no3HaHus npuposl. Habmonenue u 1 https://lesson.edu.ru/lesson/79d7ab78-
HKCIIEPUMEHT B (hU3HKE le77-4faf-9158-68a140c1ed86
CrniocoObl u3mepeHus pU3NIECKux bubmorexa HOP

4 P 1 https://lesson.edu.ru/lesson/013f886¢c-
BETHAIH 5c27-47a9-86€9-ea726710f582
AOcCoNrOTHAS 1 OTHOCHTEIIbHAS bu6mmoteka 1IOP

5 HOTPEIIHOCTH U3MEpEeHu pruznueckux 1 https://lesson.edu.ru/lesson/013f886c-
BEJINYUH 5c27-47a9-86e9-ea726710f582
MopnenupoBanue B ¢pusuke. Ponb u
MecTO (PU3HUKHU B HOPMUPOBAHUHT bubnuorexa [IOP

6 COBPEMEHHOM HAYYHOU KapTUHBI 1 https://lesson.edu.ru/lesson/013f886¢c-

MHpa, B IPAKTUYECKOHN JESATEIHHOCTH
moaei

5c27-47a9-86e9-ea726710f582
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MexaHn4eckoe IBHKCHHE. Cucrema
orcueTa. OTHOCUTEIBHOCTD

bu6nuoreka LIOP

7 . . . I https://lesson.edu.ru/lesson/6eb9444f-
MEXAHITACCKOTO JBHACHIL. LIpAMAi 1 cda8-4f7c-988b-08577ab1bb06
oOparHas 3a/1a4i MEXaHUKH
Paanyc-BekTop MarepuaibHOM TOYKH,
€ro IpOEeKLHU Ha OCU KOOPAMHAT. bubnuoreka LIOP

8 Tpaektopus. [lepemenienue. https://lesson.edu.ru/lesson/6eb9444f-
Cxopocts. X poekiuu Ha ocu cda8-4f7c-988b-08577ab1bb06
KOOpJMHAT
PaBHOMEpPHOE ITPAMOJIMHENHOE

bubmuorexa [IOP
nBkenue. ['papuyaeckoe onrcanme

9 . https://lesson.edu.ru/lesson/6eb9444f-
PaBHOMEPHOTO NPAMOIHHEHHOTO cdaB-4f7¢-988b-08577ab1bb06
JIBYDKCHUS

. bu6nuoreka LIOP
CrnoxeHue nepeMenieHu 1

10 5 p https://lesson.edu.ru/lesson/7chfc020-
cropocTen. Tetenie salad d204-4305-8e43-6f84d3c9e10
HepaBHOMepHOE IBIKEHHE.

MrHoBeHHast CKOPOCTb. Y CKOPEHHE bubmorexa HOP
11 - . ’ ' https://lesson.edu.ru/lesson/7cbfc020-
PAMOIIHEHHO® ABILKCHHE © d2d4-4305-8e43-6ef84d3c9e10
MOCTOAHHBIM YCKOPCHHUEM
I'paduueckoe onucanue bubnmnoreka LHOP

12 IPSIMOJIMHEMHOT O ABMXKEHUS C https://lesson.edu.ru/lesson/9e5ce9b2-
IIOCTOSIHHBIM YCKOPEHUEM 4e19-48cd-bc80-d3b6aa76139c
CBobosHoe najzeHue. Y cKopeHue
CBOOOIHOTO NaJIeHHs. 3aBHCUMOCTb bubmotexa [IOP

13 ' https://lesson.edu.ru/lesson/4bdf238a-

KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaQuKu

7e3a-42b3-bc3f-3162c11442ch
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I[BI/I}KCHI/IG TCIa, 6p01HCHHOFO o

bu6nuorexka LIOP

14 JTIIOM K TOPH3OHTY https://lesson.edu.ru/lesson/7bd575f2-
28a7-456f-bd37-2b94aa41c148
KpusosnHeliHOE NBUKEHUE.
JIB>KEeHUE 110 OKPYKHOCTH. YTJI0Bas bubnmnoreka LHOP
15 Y JUuHEWHas ckopoctsk. [lepuon u https://lesson.edu.ru/lesson/7bd575f2-
yacTtoTta. LleHTpocTpemuTensHoe U 28a7-456f-bd37-2b94aa41c148
IIOJIHOE YCKOPEHUE
buénuomexa I[OP
K, https://www.yaklass.ru/p/fizika/10-
OHMPONIbHAA pAadoma no meme ; - X - .
16 " Kunemamura" klass/kinematika-materialnoi-tochki-
6585327/kontrolnaia-rabota-po-teme-
6633262
[Iepssbiit 3ak0H HproTOHA.
N bubmuorexa [IOP
MuepunanbHble CUCTEMBI OTCYETA.
17 IIpurmun otHocuenbiocTy Tames https://lesson.edu.ru/lesson/f6508¢25-
o 0043-4e51-8eed-371cab4d8f13
HeunepunanbHbie CUCTEMBI OTCUETA
Cuna. PaBHogeiCTByIOIIAs CHIIA. bubmorexa LHOP
18 Bropoii saxon HeroTora, Macca https://lesson.edu.ru/lesson/f6508¢c25-
’ 0043-4e51-8eed-371cab4d8f13
B3anmoperictue ten. Tpernii 3akoH bubmorexa HOP
19 HetoToma https://lesson.edu.ru/lesson/f6508¢25-
0043-4e51-8eed-371cab4d8f13
ITpuHIUII CYyTIEPIIO3ULINH CHIL bubnmnoreka LHOP
20 Pemenue 3anau Ha IpUMEHEHNE https://lesson.edu.ru/lesson/702e7550-
3akoHOB HproTOHA a247-4ee7-a403-014291658319
3aKOH BCEMUPHOIO TATOTEHUSI. bubmuoreka LIOP
21 DKBHUBAJICHTHOCTh TPABUTAIIMOHHON U https://lesson.edu.ru/lesson/702e7550-

HHCpTHOﬁ MacCChbl

a247-4ee7-a403-014291658319
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Cuna TsKeCcTH U YCKOpeHHe

bu6nuorexka LIOP

22 5 https://lesson.edu.ru/lesson/702e7550-
CBODOJHOTO Ha/ICHIA a247-4ee7-a403-014291658319
JIBukeHEe HEOSCHBIX TE U UX
NCKYCCTBCHHBLIX CITYTHHUKOB HCpBaSI BH6HHOTeKa HOP

23 N Y A oK vt 3 K https://lesson.edu.ru/lesson/702e7550-

OEMITTICCIa CROPOCTD. SaKOMHE a247-4ee7-a403-014291658319
Kennepa
bubnuoreka LIOP
Cuna octHh. 3akoH I'yka. Bec
24 Tera YHpyT K https://lesson.edu.ru/lesson/700e4619-
250f-45f8-baa8-7d3c5ael6b52
Cuna tpenus. [Ipupoaa u BUabI cuil bubnuorexa [IOP

25 TpeHus. JIBUKEHHE B KUIKOCTHU U Traze https://lesson.edu.ru/lesson/e77b838d-

C Y4€TOM CHJIBI COIIPOTUBIICHUS CPEbI acae-499c-ad7c-d6454fad35c2
bubmuorexa [IOP
Hasnenue. I'napocrarnueckoe

26 C A https://lesson.edu.ru/lesson/9332c3e7-
AABJICHHE. LAUIE APXHMELa 405e-4165-h0c0-69d260859hde
AOCOJIFOTHO TBEPJIOE TEJIO. bu6nuoteka LIOP

27 IToctynarenbHOE M BpamiaTeabHOE https://lesson.edu.ru/lesson/9332c3e7-
JBUKEHUE TBEPJOTO TENIA 405e-4165-b0c0-69d260859bde

bu6mmoteka 1IOP
MOMEHT CUIBI OTHOCHTEIHHO OCH

28 0 https://lesson.edu.ru/lesson/6184a622-
BPAUCHIA. TLICHO CHITET d203-479d-bd27-0513086c55d9
CnoxeHue CHl, MPHIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTn Tena bubmorexa [TIOP

29 v ’ ’ https://lesson.edu.ru/lesson/6184a622-

CJIOBHSI PAaBHOBECHS TBEPJIOTO Tea. 4203-479d-bd27-0513086c55d9
Buns! paBHOBecus
bu6nuoteka LIOP
30 Penrenne 3amau https://lesson.edu.ru/lesson/6184a622-

d203-479d-bd27-0513086¢c55d9
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Konmpo.rzbua}z pa60ma no meme

buénuomexa IJOP
https://www.yaklass.ru/p/fizika/10-

31 " . C 0 - - .
A uﬂzmum MATHUKG IGepooco klass/dinamika-6595325/kontrolnaia-
mena rabota-po-teme-6869548
Nmnynbc MaTepuaibHON TOUYKH,
bubnuoreka LIOP
CUCTEMbI MaTepuaibHbIX Touek. LleHTp
32 https://lesson.edu.ru/lesson/789ff4de-
Macc CUCTEMbI MaTEepPUAIbHBIX TOYEK. 1659-4202-86c9-04acedbas5693
TeopeMa 0 ABUKEHUU LIEHTPA MacC
HMnynbC CUITBI U U3MEHEHUE bubmmoreka LIOP
33 MMITyJIbCa TeJla. 3aKOH COXPaHEHUs https://lesson.edu.ru/lesson/789ff4de-
uMIlysbca. PeakTuBHOE JBUKEHUE 1b59-4202-86¢9-04acedba5693
MoMeHT nMIysbca MaTepUAIbHON
bu6nuoreka LIOP
toukd. [IpencraBienue o coxpaHeHUu
34 https://lesson.edu.ru/lesson/789ff4de-
MOMCHTA HMITYIIRCa B HEHTPAIbHbI 1059-4202-86c9-04acedha5693
MOJIAX
bubnuoreka LIOP
35 Pemenue 3anau https://lesson.edu.ru/lesson/7085bd7f-
8064-4cel-abe7-132b92a518f2
Pabota cuibl Ha MaioM U Ha
KOHEYHOM TIEPEMEIICHUH bubmorexa [IOP
36 T'padp P ) 5 https://lesson.edu.ru/lesson/7085bd7f-
PAQUHCCKOE NPEACTABIICHIE PAOOTHI 8064-4cel-abe7-132b92a518f2
CcHIIBI. MOITHOCTE CHIIEI
Kunernueckas sueprus. Teopema 06 bubnmnoreka LOP
37 M3MEHEHUU KMHETUYECKON YHEPTUHI https://lesson.edu.ru/lesson/7085bd7f-
MaTepHAIbHON TOUYKHU 8064-4cel-abe7-132b92a518f2
IloTeHnuanpHBIE U HEMOTEHIIMAIbHBIC but6moreka [IOP
38 cuibl. [loTeHIManbHas YHEPrus. https://lesson.edu.ru/lesson/7e02b436-

Bropas kocMHuueckas CKOpoCTh

5433-4129-b515-7e48a532f25¢
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TpeTBSI KOCMHYCCKasA CKOPOCTh. CBs3b

paboThl HEMOTEHLUATBHBIX CUJI C bubmmoreka LIOP
39 W3MEHEHUEM MEXaHUYECKON YHEPTUU https://lesson.edu.ru/lesson/7e02b436-
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs 5433-4129-b515-7e48a532f25¢
MEXaHUYECKOH FHeprun
VYpyrue u Heynpyrue CTOJIKHOBEHHS. bubnmnoreka LIOP
40 Ypasuenue bepHynu mis uaeanabHON https://lesson.edu.ru/lesson/c9711d86-
JKUIKOCTH 4dd8-4033-9fa7-75eceaba216d
K buonuomexa IJOP
OHmMPONbHAA padoma no meme
41 "3 " https://lesson.edu.ru/lesson/ef2a4836-
(IKOIDL COXpATENIL 6 Mexatitke b49d-476a-9b8d-29c3d4cef324
Pa3Butue npencrasienuil o npupose
P prp bubmuorexa [IOP
Ter10Thl. OCHOBHBIE TIOJIOKECHUS
42 MKT. [Tud 5 https://lesson.edu.ru/lesson/3ae96c60-
 AIQQYSIL BPOYHOBLKOE 6461-449b-93d5-736acdg6hbdad
JBUOKEHUE
Crpoenue ra3000pa3HbIX, )KUIKUX U bubnmnoreka LHOP
43 TBEPABIX Tel. XapaKTep ABUKEHUS U https://lesson.edu.ru/lesson/3ae96¢60-
B3alMOJICUCTBHUS YaCTHII BEIISCTBA 6461-449b-93d5-736acd86bdad
Macca 1 pazmepbl MOJIEKYJT (aTOMOB). bubnmnoreka LHOP
44 KomnuecTBo BewmecTsa. [locTossHHAs https://lesson.edu.ru/lesson/42942724-
Asorapo 896b-4ecb-8201-5cd3859d520d
bu6mmoteka 1IOP
Temneparypa. TemnoBoe paBHOBecCHE.
45 1 1L https://lesson.edu.ru/lesson/42942724-
adla BeIbe 896b-4ech-8201-5cd3859d520d
but6moreka [IOP
46 Pemenue 3anau https://lesson.edu.ru/lesson/a3990d2d-

ee77-4408-b111-8b0533ab7790
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bu6nuorexka LIOP

47 WneanpHbiii ra3. I'a3oBbIe 3aKOHBI https://lesson.edu.ru/lesson/a3990d2d-
ee77-4408-b111-8b0533ab7790
. bubnuoreka LIOP
v M -K .
48 PpaBHeHHe cHacceRa-iIatienpona https://lesson.edu.ru/lesson/a3990d2d-
CLICHHE 3a/1a1 ee77-4408-b111-8b0533ab7790
AOcomroTHas TeMieparypa. 3aKoH Bubmaorexa IIOP
49 patypa. https://lesson.edu.ru/lesson/a3990d2d-
Aaneona ee77-4408-b111-8b0533ab7790
H3omporeccs B HaealIbHOM rase ¢ Bubmorexa LIOP
50 pott g https://lesson.edu.ru/lesson/f543b715-
IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA 1420-413C-8daf-bb70Cb262998
I'paduueckoe npencrapnenue bubnuoreka LIOP
51 M30MPOIIECCOB: U30TEPMa, U30X0Pa, https://lesson.edu.ru/lesson/72c240a0-
nu300apa 04ef-4fb4-931b-a42ded7a031b
bu6nuoreka LIOP
52 OcHoBHoe ypaBHeHue MKT https://lesson.edu.ru/lesson/72c240a0-
04ef-4fb4-931b-a42ded7a031b
bu6nuoteka LIOP
53 Pemenne 3amau https://lesson.edu.ru/lesson/d49f2c65-
255a-4540-ab0f-d2d5d669a8cf
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJNHAMUYECKON CUCTEMBI CO bu6mmoteka 1IOP
54 CpeIHEN KHHETUYECKON SHEprUen https://lesson.edu.ru/lesson/d49f2c65-
MOCTYNATEIBbHOTO TEMIOBOTO 255a-4540-ab0f-d2d5d669a8cf
JIBIKCHUS €€ 4acTHIl
O0600I11IeHNE U CUCTEMATU3ALUS Bubmiorexa LIOP
55 o https://lesson.edu.ru/lesson/d49f2c65-

3ganni o teme "Ocuossl MKT"

255a-4540-ab0f-d2d5d669a8cf
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Konmponvnaa paboma no meme

buénuomexa IJOP
https://www.yaklass.ru/p/fizika/10-
klass/osnovy-molekuliarno-

> "Ocnoevt MKT" kineticheskoi-teorii-mkt-
6858725/kontrolnaia-rabota-po-teme-
6865851
TepmoanHaMuueckas CUCTEMA.
3aaHue BHEMHUX ycnoBui 1 T /1
cucteMbl. BHeniHue u BHyTpeHHHE bubnmnoreka LHOP
o7 napametpsl. [lapamerpsr T/] cuctembl https://lesson.edu.ru/lesson/ec7675d9-
KaK CpeJIHHE 3HAUYCHUS BEJINYNH, 6af4-4ee6-bbfe-51a0a1d0ff87
OIHCHIBAIOIIUX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH. bubnuoreka LIOP
58 Camonpoun3sBodibHas penakcanus T]] https://lesson.edu.ru/lesson/ec7675d9-
CHUCTEMBI K TEIIJIOBOMY PaBHOBECHUIO 6af4-4ee6-bbfe-51a0ald0ff87
Monens uaeansHOro rasa B bu6nuoteka LIOP
59 TEPMOJIMHAMUKE. Y CIIOBUS https://lesson.edu.ru/lesson/ae397c01-
IIPUMEHUMOCTH 3TON MOJEIN b1fd-4c05-93af-f77604b63c86
VYpaBHenue Mengeneesa-Knaneipona bubnmnoreka LHOP
60 Y BBIpAQ)XCHUE I BHYTPEHHEN https://lesson.edu.ru/lesson/ae397c01-
SHEPTUH b1fd-4c05-93af-f77604b63c86
Bripaxxenue 111 BHyTpEHHEN SHEPTUU
OI[HpoaTOMHOFO Hz(eay;fHoro rasa. ’ bubmmorexa [IOP
61 K BasHCTATIHeCK e H HeCTATIHCCKIe https://lesson.edu.ru/lesson/ae397c01-
b1fd-4c05-93af-f77604b63c86
IIPOLIECCHI
but6moreka [IOP
OnemeHTapHas paboTa B
62 https://lesson.edu.ru/lesson/ae397c01-

TepMoJuHaMuKe. Beruucnenue paboTsl

b1fd-4c05-93af-f77604b63c86



https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725/kontrolnaia-rabota-po-teme-6865851
https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725/kontrolnaia-rabota-po-teme-6865851
https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725/kontrolnaia-rabota-po-teme-6865851
https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725/kontrolnaia-rabota-po-teme-6865851
https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725/kontrolnaia-rabota-po-teme-6865851
https://lesson.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87
https://lesson.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87
https://lesson.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87
https://lesson.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87
https://lesson.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86

no rpaduky mporecca Ha pV-
arpaMme

Temonepenaya kak croco6

bu6nuoreka LIOP

63 U3MeHeHHs BHyTpeHHel sneprun T /] https://lesson.edu.ru/lesson/9696f2df-
CHCTEMBI O€3 COBEpILICHHUS PAOOTHI 03e2-4944-a2ed-6c5120961cf9
KonBeknus, TermonpoBoIHOCTh Brbmorexa LOP

64 ’ p ’ https://lesson.edu.ru/lesson/9696f2df-
H3ITyHeHue 03e2-4944-a2ed-6c5120961cf9
KoaunyecTBo TemmioTel. TenaoéMKOCTh

bu6nuoreka LIOP
Tena. Y aenbHas ¥ MOJIsIpHas

65 . v https://lesson.edu.ru/lesson/9696f2df-
TEIJIOEMKOCTH BellecTBa. Y AelIbHAs 0362-4944-a26d-6c5120961cf9
TEIUIOTa CrOPaHHs TOILIUBA
PvaéT KOJIMYECTBA TCIIJIOTHI IIPU BI/I6HI/IOTCK8. HOP

66 P https://lesson.edu.ru/lesson/870e8d4b-
fefuioniepenate b41b-41fd-b01c-41f568bd7hb38
[TonsTHe 06 agnabaTHOM Ipolecce bubmorexa LHOP

67 0 . ' https://lesson.edu.ru/lesson/870e8d4b-

CPEDIIT SAIOH TEPMOAMHAMIIH b41b-41fd-b01c-41f5680d7h38
KonuuecTBo TemioTs u paboTta Kax bubnmnoreka LOP

68 MepbI I3MEHEHUS BHYTPCHHEH https://lesson.edu.ru/lesson/c821465e-
sHepruu T]] cucremsl b8d5-4ch4-9052-633b8f4e8fc4
Bropoii 3aK0H TepMOJMHAMUKH JIJIS

bu6mmoteka 1IOP
PaBHOBECHBIX U HEPABHOBECHBIX

69 Heo6 https://lesson.edu.ru/lesson/c821465e-
MpOHeccoB. HeobpaTumMocTh b8d5-4ch4-9052-633b8f4e8fc4
HNPUPOHBIX IIPOLIECCOB

. bu6nuoteka LIOP
HpI/IHHI/IHBI JOCHUCTBUS TCIIJIOBBIX
70 https://lesson.edu.ru/lesson/09ec74aa-

mamuH. KITJ]

eb92-46ab-a52e-793b86a0624d
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Maxkcumanbroe 3Haueraue KITJI. Ilukn

bu6nuorexka LIOP

71 KapHo https://lesson.edu.ru/lesson/09ec74aa-
eb92-46ab-a52e-793b86a0624d
bubnuoreka LIOP

72 Pemenue 3amau https://lesson.edu.ru/lesson/09ec74aa-
eb92-46ab-a52e-793b86a0624d

DKOJIOTHYECKHUE aCTICKThI
bu6nmmoteka LIOP
HCITIOJIB30BaHUA TCIIJIOBBIX
73 sHraTeneii, Temopoe sarpasHenie https://lesson.edu.ru/lesson/88a47031-
T 1681-469b-bac0-alb6f9adf3e9
OKPYXKAIOIICH CpeIbl
bubmuorexa [IOP

74 Pemienue 3anau https://lesson.edu.ru/lesson/88a47031-
1681-469b-bac0-alb6f9adf3e9
bubmuoreka IIOP

OGo01enue 1 cucTeMaTu3anus https://www.yaklass.ru/p/fizika/10-

75 3HaHU# 1o Teme "TepMoMHaMHKa. klass/osnovy-termodinamiki-

TennoBkie MamIMHEBL" 6869723/kontrolnaia-rabota-po-teme-
6888317
bubnuomexa [JOP
Konumponvnasa paboma no meme https://www.yaklass.ru/p/fizika/10-
76 "Tepmoounamuxka. Tennogwie klass/osnovy-termodinamiki-
mawunv”’ 6869723/kontrolnaia-rabota-po-teme-
6888317
[TapoobpazoBaHue 1 KOHACHCAIHSL. bubnmnoreka LHOP
77 Wcnapenue u kunenue. Y nenbHas https://lesson.edu.ru/lesson/ae3edOee-
TEII0Ta NapooOpa3zoBaHus 8743-4082-bc08-cc0737c43a4a
HaCI)IIIIeHHI)IC 1 HCHACBIIIICHHBIC
bu6nuoteka LIOP
Iapel. KauecTBenHas 3aBUCHMOCTE
78 https://lesson.edu.ru/lesson/ae3edOee-

IUIOTHOCTH U JIaBJIEHUS HACBHIIIEHHOTO
napa oT TeMIIepaTyphbl, UX

8743-4082-bc08-cc0737c43ada
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HE3aBUCHUMOCTH OT 00BbEMa
HACHIIIEHHOT O Tapa. 3aBUCHMOCTb
TEMIIEPATypPhbl KMIIEHUS OT JABJICHUS B
KUIKOCTH

BnaxxnocTts Bo3yxa. AGCOMIOTHAS U

bubnuoreka LIOP

79 O THOCHTOIEHAS BIAKHOCTE https://lesson.edu.ru/lesson/3b70bb25-
eb13-4895-8dd8-1aece4fb3b76
bubnuoreka LIOP

80 Pemenue 3amau https://lesson.edu.ru/lesson/3b70bb25-
eb13-4895-8dd8-1aece4fb3h76

Tépnoe Teno. Kpucrammmyeckue u bubnmoreka [JOP
81 aMmopdHbIe Teaa. AHU30TPOITHS https://lesson.edu.ru/lesson/e5a85fa8-
CBOMCTB KpPHUCTAJIIOB 8c32-4481-a750-c4ab6d1b5eb5
[TnaBiaeHue U KpUCTATA3AITHS. bubnmoreka [JOP
82 VY nenpHas TEILIOTA IJIaBJIECHUS. https://lesson.edu.ru/lesson/e5a85fa8-
Cyb6numarnus 8c32-4481-a750-c4ab6d1b5eb5
eopmanmm TBEPIOTO TENIA.
Aledop P bubnuorexa [IOP
Pacrsbxenue u cxxartue. ClBHT.
83 M 0 0 https://lesson.edu.ru/lesson/00c789d1-
ORYIe FUHTA. LIPCACT YpyTux 575a-4d59-81d7-f9a72acd88e6
nedopmaruit
TermoBoe pacimpeHne XKUAKOCTEN U
TBEPABIX TEJI. AHTAPMOHHU3M bubmorexa LOP
84 ) 5 . https://lesson.edu.ru/lesson/00c789d1-
TETIOBBIX KOOI HACTHI 575a-4d59-81d7-foa72acd88es
BeIIleCTBa
[IpeoOpazoBanue sHEPTUU B (Ha30BBIX bubmorexa LHOP
85 https://lesson.edu.ru/lesson/30d5d57e-

nepexojax

d7ee-419e-b211-0d03ealelcda
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bu6nuorexka LIOP

86 YpaBHEeHHE TEIIOBOTO OanaHca https://lesson.edu.ru/lesson/30d5d57e-
d7ee-419e-b211-0d03ealelcda
bubnuoreka LIOP

87 Pemenue 3anau https://lesson.edu.ru/lesson/30d5d57e-
d7ee-419e-b211-0d03ealelcda

[ToBepxHOCTHOE HATSKEHHE.
Kanmwnsipuele siBnenus. /laBienue bubmorexa [IOP

88 P . https://lesson.edu.ru/lesson/f8538e82-
1O HCKPHBICHHOMN HOBEPXHOCTRIO 9035-4¢76-979-ac82df449ch1
)kunkoctu. Popmyna Jlamtaca
O0600I11IeHNE U CUCTEMATU3AIUS

N " bub6nuoreka LIOP

3HaHMI 10 TeMe "ArperaTHbie

89 @ https://lesson.edu.ru/lesson/f8538e82-
COCTOAHITL BEICCTEA. FRasOBbIe 9035-4¢76-97f9-ac82df449ch1
nepexoabl
Koumponvnas paboma no meme buénuomexa I[OP

90 ""Azpezammule cocmoanus https://lesson.edu.ru/lesson/bbe2206b-
seuwecmea. Daszoevie nepexoowt" 3f8b-4a9b-ad40-c91c0b17640b
DJeKkTpu3aIys Tel U e€ mpOosBICHUSI.
Onexrpudeckui 3apsan. [Isa Buaa bubnmnoreka LHOP

91 JNEKTPUUYECKUX 3aPSI0B. https://lesson.edu.ru/lesson/fa4d72f8-
IIpoBOIHUKY, TUDIIEKTPUKU U 095a-4¢52-9dc1-312c833afele
MOJTYTIPOBOTHUKU
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi. bubnuoreka [IOP

92 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO https://lesson.edu.ru/lesson/fa4d72f8-
3apsiaa 095a-4c52-9dc1-312c833afele
Bzaumopeinicteue 3apanoB. Toueunsie bubmotexa [IOP

93 P ' https://lesson.edu.ru/lesson/e7f8c786-

3apsasl. 3akoH Kynona

2334-4998-8bc0-82c84a311586



https://lesson.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda
https://lesson.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda
https://lesson.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda
https://lesson.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda
https://lesson.edu.ru/lesson/f8538e82-9035-4e76-97f9-ac82df449cb1
https://lesson.edu.ru/lesson/f8538e82-9035-4e76-97f9-ac82df449cb1
https://lesson.edu.ru/lesson/f8538e82-9035-4e76-97f9-ac82df449cb1
https://lesson.edu.ru/lesson/f8538e82-9035-4e76-97f9-ac82df449cb1
https://lesson.edu.ru/lesson/bbe2206b-3f8b-4a9b-ad40-c91c0b17640b
https://lesson.edu.ru/lesson/bbe2206b-3f8b-4a9b-ad40-c91c0b17640b
https://lesson.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e
https://lesson.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e
https://lesson.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e
https://lesson.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e
https://lesson.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586
https://lesson.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586

bu6nuorexka LIOP

94 Pemenue 3agau https://lesson.edu.ru/lesson/e7f8c786-
2334-4998-8bc0-82c84a311586
OnekTpuyeckoe noJie. Ero neiictue bubmorexa LIOP
95 P ' https://lesson.edu.ru/lesson/5311bf95-
Ha STCKTPHHICCIIE 3apsIbl 358b-4ffd-9592-250826752413
Hanpsik€HHOCTB 3IIEKTPUIECKOTO
nosist. [IpoOubii 3apsn. Jlunuu bubnmnoreka LIOP
96 HaIPSKEHHOCTH JIEKTPUUECKOTO https://lesson.edu.ru/lesson/5311bf95-
noJisi. OHOPOHOE IIEKTPUUECKOE 358hb-4ffd-9592-250826752413
noJie
[ToTeHMaIbHOCTH bubnuoreka LIOP
97 ANEKTPOCTATHYECKOIO 1MoJsi. Pa3HOCTH https://lesson.edu.ru/lesson/5311bf95-
IIOTEHIMAJIOB U HAIIPSKEHUE 358hb-4ffd-9592-250826752413
[ToreHnuanbHast SHEPrus 3apsijia B
JJIEKT OCTaTI/I‘leCKOI\fI) noJe ! bubmorexa LIOP
98 1 P ] https://lesson.edu.ru/lesson/4fff851d-
OTCHIMAT SACKTPOCTATIHCCKOTO 0d6d-4358-b3d7-0d9534fcc805
TOJISI
CBs13b HANPSHKEHHOCTH OIS U bubnmnoreka LHOP
99 Pa3HOCTH MTOTEHLIUAJIOB JUIS https://lesson.edu.ru/lesson/4fff851d-
3JIEKTPOCTATUYECKOTO OIS 0d6d-4358-b3d7-0d9534fcc805
[TpuHIMI CyTIePTIO3UITNH bubmorexa [IOP
100 P yiep . https://lesson.edu.ru/lesson/4fff851d-
SHCKTPHHCCIHX ToneH 0d6d-4358-b3d7-0d9534fcc805
but6moreka [IOP
101 Pemienue 3anau https://lesson.edu.ru/lesson/4fff851d-

0d6d-4358-b3d7-0d9534fcc805
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[Tone Toueunoro 3apsna. [Tone

bu6nuorexka LIOP

102 . https://lesson.edu.ru/lesson/3cfb819f-
PaBHOMEPHO 3apsbKeHHOI Chephl 6ac2-48b9-afa3-570c1942dc23
[Tone paBHOMEPHO 3apsIHKEHHOTO 11O bubnmnoreka LHOP
103 00Bémy mapa. [Tone paBHOMEpHO https://lesson.edu.ru/lesson/3cfb819f-
3apsHKEHHON OECKOHEUHOM MIIOCKOCTH 6ac2-48b9-afa3-570c1942dc23
[IpOBOIHUKHU B DIIEKTPOCTATAUECKOM Brbmorexa LOP
104 P v p https://lesson.edu.ru/lesson/3cfb819f-
moJie. Y CJIOBHE PaBHOBECHS 3apsIOB 6ac2-4809-afa3-570c1942dc23
I[I/IE)JICKT UKW U I10JI OBOIHHUKHU B BI/I6HI/IOTCK8. HOP
105 p yip https://lesson.edu.ru/lesson/3cfb819f-
HICKTPOCTATHHCCKOM HoJIe 6ac2-48b9-afa3-570c1942dc23
Konnencarop. D1ekTpo€MKOCTh bubnmnoreka LHOP
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD https://lesson.edu.ru/lesson/eb0d51e2-
ILUIOCKOTO KOHAEHCATOpa b6a8-4a34-ac91-323c10be2el5
[TapannensHOE COeTMHEHNE bu6morexa LOP
107 p https://lesson.edu.ru/lesson/eb0d51e2-
KOHJACHCATOpOB b6a8-4a34-ac91-323c10be2e15
INocnenoBarenbHOE COEQUHEHNE Bubmorexa LIOP
108 https://lesson.edu.ru/lesson/eb0d51e2-
KOHJACHCATOpOB b6a8-4a34-ac91-323c10be2e15
bu6nuoteka LIOP
109 DHeprus 3apsHsKeHHOT0 KOHJIEHCaTopa https://lesson.edu.ru/lesson/69045137-
b23d-47f4-8fc6-acde365ec2c3
bu6nuoteka LIOP
110 Pemenue 3agau https://lesson.edu.ru/lesson/69045137-
b23d-47f4-8fc6-acde365ec2c3
JIBM>KEHHE 3apsKEHHOM YaCTHUILIBI B Brbmrorexa HOP
111 p https://lesson.edu.ru/lesson/f8ff0al0-

OIHOPOJHOM JJICKTPHUYICCKOM I10JIC

b1fa-4120-809d-4cc24a7f44e8
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bu6nuorexka LIOP

112 Pemienue 3anau https://lesson.edu.ru/lesson/f8ff0al0-
blfa-4120-809d-4cc24a7f44e8
O06o001IeHNe U CHCTEMaTH3alUs bubmuorexa [IOP
113 3HAHUH 1O TeMe "DIEeKTpUIecKoe https://lesson.edu.ru/lesson/f8ff0al0-
roje" blfa-4120-809d-4cc24a7f44e8
bubnuomexa I[OP
Konmponsnas paboma no meme https://www.yaklass.ru/p/fizika/10-
114 " P P " klass/elektrodinamika-elektrostatika-
JleKttputieckoe noie 6894664/kontrolnaia-rabota-po-teme-
7141898
Cuna Toka. [locTossHHBIN TOK. bubnuorexa [IOP
115 VYcnoBust cyiiecTBOBaHUS https://lesson.edu.ru/lesson/0e6e5112-
IIOCTOSIHHOT'O 3JIEKTPUYECKOTO TOKA edf6-4d1c-bed3-2149d0e7daba
bubmuorexa [IOP
116 Ucrounuku Toka. Hanpsoxenue u 3/1C https://lesson.edu.ru/lesson/0e6e5112-
edf6-4d1c-bed3-2149d0e7daba
3akon Oma 11 ydacTKa [[elu Bubmmorexa LIOP
117 5 v ] https://lesson.edu.ru/lesson/0e6e5112-
FICKIPITICCROE COMPOTHRICHHE edf6-4d1c-bed3-2149d0e7daba
3aBUCHUMOCTb COIIPOTUBIICHUS
OJIHOPOJIHOT'O ITPOBOJIHHUKA OT €ro bubmorexa LOP
118 FAHOP P https://lesson.edu.ru/lesson/calceb71-
JUIIHBL T TLIOMIA/T TIOTEPEHHOTo fO5f-4ca0-8862-fa0c67h49486
CeUYCHUS
VY eapHOE CONMPOTHBIICHHUE BEIIECTBA bubmorexa LHOP
119 p P ' https://lesson.edu.ru/lesson/calceb71-
CHIeHHe sajat f05f-4ca0-8862-fa0c67h49486
[TocnemoBareabHOE, MapalIeIbHOE bubmorexa LOP
120 > 1ap ’ https://lesson.edu.ru/lesson/76cdc7ce-

CMCHIAHHOC COCANHCHUC TPOBOAHUKOB

3fec-47c1-b403-3b906bc3cdee
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Pacuér pa3zBeTBIEHHBIX

bu6nuoreka LIOP

121 aeKkTpudeckux 1enei. [IpaBuna https://lesson.edu.ru/lesson/76cdc7ce-
Kupxroda 3fec-47¢1-b403-3b906bc3cdee
bubnuoreka LIOP
122 Pemrenue 3amau https://lesson.edu.ru/lesson/5a575f8b-
7c60-4088-86ee-59403eb3ea60
Pabora 351eKkTpruecKoro Toka. 3aKkoH Brbmorexa LOP
123 1 p ' https://lesson.edu.ru/lesson/5a575f8b-
Aoy —Jlenua 7c60-4088-86ee-59403eb3eab0
bubmuorexa [IOP
124 Pemenue 3agag https://lesson.edu.ru/lesson/5a575f8b-
7c60-4088-86ee-59403eb3ea60
MOIIHOCTD JEKTPUUYECKOTO TOKA. bubnmnoreka LHOP
125 TennoBass MOIIIHOCTB, BbIAEIIEMAas Ha https://lesson.edu.ru/lesson/4299a390-
pe3ucrope 2bdd-459b-a20f-8ededde91293
bubnuoreka LIOP
126 Pemenue 3amau https://lesson.edu.ru/lesson/4299a390-
2bdd-459b-a20f-8ededde91293
OJIC v BHyTpEeHHEE CONPOTUBIICHUE bubmorexa [IOP
127 yIb p https://lesson.edu.ru/lesson/3b66db43-
MCTORHMKA Toxa 15e7-4151-a165-aba9469d2450
3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubmorexa [IOP
128 a . T https://lesson.edu.ru/lesson/3b66db43-
PJICKTPHHCCKOM TeTH 15e7-4151-a165-aba9469d2450
bu6nuoteka LIOP
129 Pemenne 3amay https://lesson.edu.ru/lesson/3b66db43-
15e7-4151-a165-aba9469d2450
but6mmoreka [IOP
130 MoIIHOCTh UCTOUYHHUKA TOKA https://lesson.edu.ru/lesson/d431f758-

d8a5-43c2-b77f-bd2d2e749a3b
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bu6nuorexka LIOP

131 Kopotkoe 3ambikanue https://lesson.edu.ru/lesson/d431f758-
d8a5-43c2-b77f-bd2d2e749a3b
KoHneHncarop B enu mocTOSSHHOTO bubmorexa LIOP
132 ToKa https://lesson.edu.ru/lesson/009d68b8-
2f8d-4287-8355-43d7be8ac0e6
bu6nuoreka LIOP
133 Pemenue 3amau https://lesson.edu.ru/lesson/009d68b8-
2f8d-4287-8355-43d7be8ac0e6
Pemienue 3anay 1o teme bubnuorexa [IOP
134 O L —— https://lesson.edu.ru/lesson/009d68b8-
2f8d-4287-8355-43d7be8ac0e6
Pemenne 3aga4 mo teme bubmorexa LLOP
135 O T —— https://lesson.edu.ru/lesson/009d68b8-
2f8d-4287-8355-43d7be8ac0e6
bubnunoreka LIOK
https://www.yaklass.ru/p/fizika/10-
136 Pemrenne 3anay o teme klass/elektrodinamika-postoiannyi-
"ITocTOSIHHBIN NEKTPUUYECKUH TOK" elektricheskii-tok-6898593/raschet-
elektricheskikh-tcepei-postoiannogo-
toka-6897406
bu6nmorexa LIOK
O60GIwIeH e 1 CHCTEMATH3aIHS https://www.v_aklas_s.ru/p/fiz.i ka/lQ—
137 SHAHMI 116 Teme "TIoCTosHHbL klass/elektrodinamika-postoiannyi-
. . elektricheskii-tok-6898593/raschet-
HICKTPHHICCKHUH TOK elektricheskikh-tcepei-postoiannogo-
toka-6897406
Konmponvnaa paboma no meme Bubauomexa LIOK .
138 "Iocmonnnouii snexmpuuecxuii https://www.yaklass.ru/p/fizika/10-

mok"'

klass/elektrodinamika-postoiannyi-
elektricheskii-tok-



https://lesson.edu.ru/lesson/d431f758-d8a5-43c2-b77f-bd2d2e749a3b
https://lesson.edu.ru/lesson/d431f758-d8a5-43c2-b77f-bd2d2e749a3b
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/raschet-elektricheskikh-tcepei-postoiannogo-toka-6897406
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/raschet-elektricheskikh-tcepei-postoiannogo-toka-6897406
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/raschet-elektricheskikh-tcepei-postoiannogo-toka-6897406
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/raschet-elektricheskikh-tcepei-postoiannogo-toka-6897406
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/raschet-elektricheskikh-tcepei-postoiannogo-toka-6897406
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/raschet-elektricheskikh-tcepei-postoiannogo-toka-6897406
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/raschet-elektricheskikh-tcepei-postoiannogo-toka-6897406
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/raschet-elektricheskikh-tcepei-postoiannogo-toka-6897406
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/raschet-elektricheskikh-tcepei-postoiannogo-toka-6897406
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/raschet-elektricheskikh-tcepei-postoiannogo-toka-6897406
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/kontrolnaia-rabota-po-teme-6900209
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/kontrolnaia-rabota-po-teme-6900209
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/kontrolnaia-rabota-po-teme-6900209

6898593/kontrolnaia-rabota-po-teme-
6900209

QHGKTPI/I‘ICCKBJI MMpOBOANMOCTD

bu6nuoreka LIOP

139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUCCKUI https://lesson.edu.ru/lesson/e15b92e5-
TOK B MeTaju1ax. CBEpXIpOBOJUMOCTh 0007-420e-a68b-c6105a5e0a53
DIIEKTPUYECKHUI TOK B pacTBOpaXx M bubnuorexa [IOP

140 pacruiaBax 3JIEKTPOJMTOB. 3aKOHBI https://lesson.edu.ru/lesson/e15b92e5-
®Dapanes U1 JJIEKTPOIU3a 0007-420e-a68b-c6105a5e0a53

bubmuorexa [IOP

141 DnexkTpuueckuil Tok B razax. [lnazma https://lesson.edu.ru/lesson/e15b92e5-

0007-420e-a68b-c6105a5e0a53
DJIEKTPUUYECKUH TOK B BAKyyMe bubsmorexa LIOP
142 B P 5 FTYME- https://lesson.edu.ru/lesson/e15b92e5-
AKYYMHBIC TPHOOPE! 0007-420e-a68b-c6105a5¢0a53
DJIEKTPUUYECKUI TOK B bubsmorexa LIOP

143 P https://lesson.edu.ru/lesson/879de01a-
HOTYHPOBOAHHIKAX 958e-4fb5-961f-1df16f166361

bu6nuoteka LIOP

144 [TonynpoBoaHUKOBBIE TPUOOPHI https://lesson.edu.ru/lesson/879de0la-

958e-4fb5-961f-1df16f166361
Du3NUeCKU IPAKTUKYM I10 TEME
"M3MepeHue CUIIbl TOKA U
HANPSDKEHUS B IIENH MOCTOSHHOTO
TOKa MPU MTOMOIIM aHAJOTOBBIX U bubmorexa [TIOP
145 P https://lesson.edu.ru/lesson/cd410d82-

U (POBBIX U3MEPUTEITHHBIX
npubopoB" unu "3HaKOMCTBO C
uupoBoi 1abopaTopueil no pusnke.
[Tpumeps! u3mepenus GU3NUECKUX

c27e-4e66-994e-4e5cfc4510al



https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/kontrolnaia-rabota-po-teme-6900209
https://www.yaklass.ru/p/fizika/10-klass/elektrodinamika-postoiannyi-elektricheskii-tok-6898593/kontrolnaia-rabota-po-teme-6900209
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.edu.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1
https://lesson.edu.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1

BEJIMYUH IIPU MIOMOIIN
KOMIIBIOTEPHBIX TaTYUKOB"

146

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHHUS C LIEIIBIO OLIPEACIICHUS
MI'HOBEHHOH ckopocTH"

bu6nuoreka LIOP
https://lesson.edu.ru/lesson/cd410d82-
c27e-4e66-994e-4e5cfc4510al

147

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHue yCKOpEeHHUs Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIOKEHHUHU 110 HAKJIOHHOM IUI0CKOCTH"
uin "ccnegoBanue 3aBUCUMOCTH
MyTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBUKEHUH"

bubnuoreka LIOP
https://content.edsoo.ru/lab/subject/2/

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus cBOOOIHOIO
nafgeHus" win "M3ydeHue aBuKeHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

bubnuoreka LIOP
https://content.edsoo.ru/lab/subject/2/

149

Pu3NYeCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Tena 1o
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJYJTIO CKOPOCTBIO" HIIH

"I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTH ICpUOJAa
06pameHI/151 KOHHYCCKOI'O MassTHHUKa OT

€ro napaMmeTpos"”

bu6mmoteka 1IOP
https://content.edsoo.ru/lab/subject/2/

150

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenne paBHOAEHCTBYIOMIEN
CHJIBI IIPU JIBMDKEHUH OpycKa 1o
HAKJIOHHOM INIOCKOCTH'" WIIN
"ITpoBepka runoTe3bl 0

but6moreka [IOP
https://content.edsoo.ru/lab/subject/2/



https://lesson.edu.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1
https://lesson.edu.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1
https://content.edsoo.ru/lab/subject/2/
https://content.edsoo.ru/lab/subject/2/
https://content.edsoo.ru/lab/subject/2/
https://content.edsoo.ru/lab/subject/2/

HC3aBUCUMOCTH BPCMCHU NABUKCHUA
6pyCKa 10 HAKJIOHHOM IJIOCKOCTH Ha
3aaHHOC paCCTOAHUE OT €TI0 Macchel"”

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YOPYroCTH, BOSHUKAIOIINX B MPYKUHE
U PE3UHOBOM 00pasIie, OT UX
nedopmarun" wim "U3ydeHue
JBUKEHHS CUCTEMBI TE€J, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIErKuit
6J10K"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepenue koddduireHTa TpeHus
0 BEJTMYMHE YIII0BOTr0 KoddduimeHTa
3aBucumoctd Frp(N)" nim
"UccnenoBanue ABMKEHUs OpycKa 1mo
HAKJIOHHOH IJIOCKOCTH C TIEPEMEHHBIM
KO3 (UIIMEHTOM TpEeHUs" WIn
"N3yuenune qBUKEHUS IPpy3a HA Bally C
TpeHueM"

bubnuoreka LIOP
https://content.edsoo.ru/lab/subject/2/

bubmuorexa [IOP
https://content.edsoo.ru/lab/subject/2/

153

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuii paBHOBECHUS
TBEPIOTO TENA, UMEOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHIITEMHOB U Pacy€T CUII
ynpyroctu" win "M3yuenune
YCTOWYMBOCTHU TBEPAOIO TEIIA,
MMEIOIIIETO MJIOMIAlb ONOphI"

bu6nuoreka LIOP
https://lesson.edu.ru/lesson/23fac82c-
3¢19-4a2e-8ca2-78870ddc4f8d



https://content.edsoo.ru/lab/subject/2/
https://content.edsoo.ru/lab/subject/2/
https://lesson.edu.ru/lesson/23fac82c-3c19-4a2e-8ca2-78870ddc4f8d
https://lesson.edu.ru/lesson/23fac82c-3c19-4a2e-8ca2-78870ddc4f8d

154

Pu3N4eCKuil IPAKTUKYM 110 TEME
"U3Mepenune uMitysbca Tesia mno
TopMO3HOMY IyTu" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIEIH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CHIIBI"
wiu "MccnenoBanue coxpaHeHus
UMITYJIbCA IPU YIIPYTOM
B3aumoeiicteun" wiu "M3amepenue
KWHETHYECKOW SHEPTuu Tena Mo
TOPMO3HOMY ITyTH"

bubnuoreka LIOP
https://lesson.edu.ru/lesson/789ff4de-
1b59-4202-86c9-04acedba5693

155

156

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHune n30TepMUUYECKOTO
npoiiecca (peKOMEH/10BaHO
UCIOJIb30BaHUE LU(POBOI
nabopatopun)" win "U3yuenue
M30XOPHOro Iporuecca” uin
"U3y4yenue nzobapHoro mporecca”
wiu "lIpoBepka ypaBHEHUS
cocrostHus"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3MepeHue yaeapHOM
temtoéMkocTr" M "MccienoBanue
Mpo1ecca OCTHIBAHUS BelIeCcTBA" Uiu
"HUccnenoBadue agnadaTHOTO
npouecca’ uinm "M3yuenue
B3aUMOCBSI3H DHEPTUHU

bubnuoreka LIOP
https://lesson.edu.ru/lesson/00c789d1-
575a-4d59-81d7-f9a72acd88e6

bu6nuoteka LIOP
https://lesson.edu.ru/lesson/72c240a0-
04ef-4fb4-931b-a42ded7a031b



https://lesson.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693
https://lesson.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693
https://lesson.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6
https://lesson.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6
https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b
https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b

MEXMOJIEKYJIIPHOTO B3aUMOCHCTBUSA
Y TeMrepaTypbl KUIIEHUS )KUAKOCTEH"

157

158

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCTIapEHUs KUIKOCTEN" Uin
"N3mepeHue yaeabHOM TEeNa0Thl
raByieHus apaa’ win "M3ydyenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomenienuun". 3mepenue

K03 pHIHeHTa MOBEPXHOCTHOTO
HATSHKEHUS

dusnueckuil NpakKTUKYM 10 TeMe
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsKEHHOr0 KOHEHCAaTopa B
SHEPTUIO U3TYyYEHHUS CBETOaMOAA" WITH
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
cojiepxanieit KonjaeHcaTop" uiu
"Pacnipenienenue pasHocTu
MNOTEHIMAJIOB (HAMPSDKEHUS ) IpU
MIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

bubnuoreka LIOP
https://lesson.edu.ru/lesson/3b70bb25-
eh13-4895-8dd8-1aece4fb3h76

bu6nuoteka LIOP
https://lesson.edu.ru/lesson/69045137-
b23d-47f4-8fc6-acde365ec2c3

159

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue cMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3MepeHue yaeapHOro
COIPOTUBIIEHUS IPOBOJHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CHIIbI

but6moreka [IOP
https://lesson.edu.ru/lesson/4767558f-
143e-40f3-b627-7¢718a179a73



https://lesson.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76
https://lesson.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76
https://lesson.edu.ru/lesson/69045137-b23d-47f4-8fc6-acde365ec2c3
https://lesson.edu.ru/lesson/69045137-b23d-47f4-8fc6-acde365ec2c3
https://lesson.edu.ru/lesson/4767558f-143e-40f3-b627-7c718a179a73
https://lesson.edu.ru/lesson/4767558f-143e-40f3-b627-7c718a179a73

TOKA OT HAIPSDKCHUS JJ1s1 JTaMITbI
HakaauBaHusa"

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsiia 0OJHOBAJIEHTHOTO
noHa" win "MccnenoBanue

bu6nuoreka LIOP

160 . https://lesson.edu.ru/lesson/d431f758-
3ABUCHMOCTH COLPOTHBIICHIA d8a5-43c2-h77f-bd2d2e749a3b
TEpMOpPE3UCTOpa OT TeMIepaTypbl"
niu "CHsATUE BONBT-aMIIEPHOU
XapaKTEePUCTUKHU auoaa"

PesepBHeIit ypok. O000IICHHE 1 buGnuorexa LIOK .
o https://www.yaklass.ru/p/fizika/10-

161 cUCTeMaTU3alys 3HaHUHU 110 TEME ) ) ] ) .
- ; klass/kinematika-materialnoi-tochki-

MHEMAaTHKa 6585327
PesepBHblit ypok. O6o01IeHNE U Bu6mmoteka [JOK

162 cUCTEMATH3alUA 3HAHUH 110 TEME https://www.yaklass.ru/p/fizika/10-
" Tusamuka" klass/dinamika-6595325
Peseprubiit ypok. O60011eHIE U Bubmiorexa HOK .

. https://www.yaklass.ru/p/fizika/10-

163 CHUCTEMAaTH3alMsI 3HAHUH 110 TEME ;

e " klass/statika-elementy-
TaTHKa TBEPIOTO TeIa gidromekhaniki-6888818
PesepBuslit ypok. O600111eHNE U bubnmorexa [IOK .
Ny https://www.yaklass.ru/p/fizika/10-
164 CHUCTEMAaTH3alMsI 3HAHUH 110 TEME -
- " klass/zakony-sokhraneniia-v-
AKOHBI COXPAHEHHSI B MEXaHUKE mekhanike-6859391
PeseprubIit ypok. O6001eHNE 1 Bbubnuorexa LIOK
165 CHUCTEMAaTH3alus 3HaHUH 110 TEME https://www.yaklass.ru/p/fizika/10-

"OCHOBBEI
MOJIEKYJISIPHO-KMHETHYECKO# Teopun”

klass/osnovy-molekuliarno-
kineticheskoi-teorii-mkt-6858725



https://lesson.edu.ru/lesson/d431f758-d8a5-43c2-b77f-bd2d2e749a3b
https://lesson.edu.ru/lesson/d431f758-d8a5-43c2-b77f-bd2d2e749a3b
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325
https://www.yaklass.ru/p/fizika/10-klass/dinamika-6595325
https://www.yaklass.ru/p/fizika/10-klass/statika-elementy-gidromekhaniki-6888818
https://www.yaklass.ru/p/fizika/10-klass/statika-elementy-gidromekhaniki-6888818
https://www.yaklass.ru/p/fizika/10-klass/statika-elementy-gidromekhaniki-6888818
https://www.yaklass.ru/p/fizika/10-klass/zakony-sokhraneniia-v-mekhanike-6859391
https://www.yaklass.ru/p/fizika/10-klass/zakony-sokhraneniia-v-mekhanike-6859391
https://www.yaklass.ru/p/fizika/10-klass/zakony-sokhraneniia-v-mekhanike-6859391
https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725
https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725
https://www.yaklass.ru/p/fizika/10-klass/osnovy-molekuliarno-kineticheskoi-teorii-mkt-6858725

PesepBHsiit ypok. O600IICHHE U
CHCTeMaTH3allns 3HAHUH 110 TeMe

bub6nmoreka [IOK

166 - T 1 https://www.yaklass.ru/p/fizika/10-
epMOHiIHaMHKa' CILTOBRIC klass/osnovy-termodinamiki-6869723
MAaIlIUHB]
PesepBHrlii ypok. O0001IEHIE U
P P . bu6nmorexa [IOK
cCUucreMaTrmni3alud 3HaHUHA 110 TEMEC ..
167 " 1 https://www.yaklass.ru/p/fizika/10-
TpCraTHRIC COCTOAHIA BCIICCTRA. klass/osnovy-termodinamiki-6869723
®dazoBbie epexoab"
PesepBHeIit ypok. O600IICHHE 1 Bubmzorexa HOK .
o https://www.yaklass.ru/p/fizika/10-
168 cucTeMarTu3alus 3HaHUM 110 TeEME 1 X ) ;
" " klass/elektrodinamika-elektrostatika-
JIEKTPUUYECKOE TI0JIe 6894664
PesepBHeIit ypok. O000IICHHE 1 Bubmrorexa HOK .
o https://www.yaklass.ru/p/fizika/10-
169 cUCTEMATU3AlUA 3HAHUN 110 TEME 1 ) ; ; ;
- . . klass/elektrodinamika-postoiannyi-
OCTOSIHHBIN AJICKTPUUCCKUN TOK elektricheskii-tok-6898593
PesepBHslit ypok. O600111eHNE U Bubmiorexa HOK .
170 CHCTEMATH3ALMs SHAHMIA 11O TeMe 1 https://www.yaklass.ru/p/fizika/10-
- " klass/elektrodinamika-elektricheskii-
OKH B Pas/IMHHBIX cpeiax tok-v-razlichnykh-sredakh-6928992
OBHIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOT'PAMME



https://www.yaklass.ru/p/fizika/10-klass/osnovy-termodinamiki-6869723
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11 KIIACC

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
B3anmoaeiicTBre MOCTOSTHHBIX bubmuorexa [IOP
1 MAarHuTOB U IPOBOJHUKOB C TOKOM. 1 https://lesson.edu.ru/lesson/fdccd9bl-
MarnutHoe none. ['unoreza Ammnepa 85d5-4b89-bc99-132b7125f5ab
BexTop MarHuTHONM MHAYKIMH. bubnuoreka LIOP
2 [IpuHIMn cynepno3uuy MarHUTHBIX 1 https://lesson.edu.ru/lesson/fdccd9b1-
nosnei. JInHuY MarHUTHOM MHIYKUIHHA 85d5-4b89-bc99-132b7125f5ab
bubmuorexa [IOP
MarsuTHO€ 1oJjie IPOBOJHUKA C
3 0 3 1 https://lesson.edu.ru/lesson/1b3b26f8-
TOROM. LHIHIT Jpetena 8de2-4bf9-84dc-d973299F7555
Cuna Amriepa, e€ HampaBJICHUE U bubmorexa LLOP
4 P2, P 1 https://lesson.edu.ru/lesson/ec908c2f-
MORYIHE 7¢98-4e5¢-8a78-00776a0ae99a
bu6mmoteka 1IOP
5 Pemenue 3amau 1 https://lesson.edu.ru/lesson/eff1fc6e-
a4f3-44dd-b41e-da9354b398dd
[Ipumenenue 3akoHa Ammnepa bubmorexa LHOP
6 9p P 6 1 https://lesson.edu.ru/lesson/eff1fc6e-
JICKTPOMSMEPHTCIRHBIC HPHDOPST a4f3-44dd-b41e-da9354b398dd
Cuuta JlopeHna, e€ HanpaBJIeHHUE U
. bu6nuoteka LIOP
MOAYJb. JIBIKEHHUE 3apsSKEHHOMN
7 1 https://lesson.edu.ru/lesson/96ee8397-

YaCTHULbI B OTHOPOJHOM MAarHuTHOM
I10JIE

4381-4c44-8ch0-d05ced38e562



https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://lesson.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
https://lesson.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://lesson.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://lesson.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://lesson.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd
https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://lesson.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562

bu6nuorexka LIOP

8 Pemenue 3anau https://lesson.edu.ru/lesson/96ee8397-
4381-4c44-8cb0-d05ced38e562
bubnuoreka LIOP

9 Pabota cunbl Jlopeniia https://lesson.edu.ru/lesson/96ee8397-
4381-4c44-8cb0-d05ced38e562
bu6nuoreka LIOP

10 Pemenue 3amau https://lesson.edu.ru/lesson/96ee8397-
4381-4c44-8ch0-d05ced38e562

MaruuTHOE 110JI€ B BEIISCTBE. bubnuorexa [IOP
11 deppoMarHeTHKy, napa- u https://lesson.edu.ru/lesson/2f8a2dd3-
IMaMardeTUKU 9df2-489¢-8668-30f2336b2c43
OcCHOBHBIC CBOMCTBA bu6nuoteka LIOP
12 dheppomarnetukoB. [Ipumenenmne https://lesson.edu.ru/lesson/2f8a2dd3-
(heppoMarHeTUKOB 9df2-489c-8668-30f2336b2c43
Pemenue 3agad nmo reme "MarautHoe bubmorexa LIOP
13 | https://lesson.edu.ru/lesson/2f8a2dd3-
frore 9df2-489¢-8668-30f2336b2¢43
Pemenue 3aiaud nmo reme "MarautHoe bubmorexa [IOP
14 | https://lesson.edu.ru/lesson/2f8a2dd3-
rore 9df2-489¢-8668-30f2336b2¢43
SIBnenue 3IeKTPOMarHuTHON bubnmnoreka LHOP
15 MHAYKUUA. [I0TOK BEKTOpa MarHUTHOU https://lesson.edu.ru/lesson/874074f3-
HHTYKIIAN 62d6-449bh-9f1b-9fe9a3e79f52
bu6nuoteka LIOP
16 OJ1C unayKIIIT https://lesson.edu.ru/lesson/874074f3-

62d6-449b-9f1b-9fe9a3e79f52
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3akoH 3HCKTpOMaFHHTHOﬁ HMHAYKOUHN

bu6nuorexka LIOP

17 o https://lesson.edu.ru/lesson/89a6d494-
apajied 6156-4bbd-a65a-c0a8aa04c418
BuxpeBoe anekrpruueckoe moie. Toku Bubmiorexa LOP
18 o P p ‘ https://lesson.edu. ru/lesson/89a6d494-
yKO 6156-4bbd-a65a-c0a8aa04c418
bu6nuoreka LIOP
OJIC
19 JIC MHIYKIHH B ABIOKYIHXCA https://lesson.edu.ru/lesson/43eb8d8b-
TPOBOJIHHKAX e435-4dd5-8b52-1c3a9ef8defl
bubmuorexa [IOP
20 Pemenne 3amau https://lesson.edu.ru/lesson/43eb8d8h-
e435-4dd5-8b52-1c3a9ef8defl
bu6nuoreka LIOP
21 [IpaBuio Jlenna https://lesson.edu.ru/lesson/4746062d-
9a97-4d96-a74b-c81be734b70b
NunyktuBHOCTh. Karymika bu6nuoreka LIOP
22 WHIYKTUBHOCTH B II€MH ITOCTOSIHHOTO https://lesson.edu.ru/lesson/4746062d-
TOKa 9a97-4d96-a74b-c81be734b70b
bu6nuoteka LIOP
i .DJIC
23 BIICHHE CAMOMHYKIIH. I]| https://lesson.edu.ru/lesson/f23298be-
CaMOUHIYKIHMH 0540-4f53-bb41-b216h3402c0b
3HC TS MAaTrHUTHOTI'O ITOJIA KaT KH C BH6HHOTeKa HOP
24 p 5 ym https://lesson.edu.ru/lesson/f23298be-
TOKOM. HCKIPOMATHITTHOE HOJe 0540-4f53-bb41-h216h3402¢0b
but6mmoreka [IOP
25 Pemrenue 3agau https://lesson.edu.ru/lesson/f23298be-
0540-4153-bb41-b216b3402c0b
O00011IeHIE U CUCTEMATU3ALUS bubmmorexa LIOP
26 https://lesson.edu.ru/lesson/6864d2d7-

3HAHUU N0 TeMe "DJIeKTpoInHaMHUKa"

8203-478e-99d2-6a945e210a5d
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Koumponvnasa paboma no meme

buénuomexa IJOP

27 "Inexmpoounanura” https://lesson.edu.ru/lesson/33cd992a-
c0eb-4d03-a55d-b321f9b06c4a
KonebarenpHas cuctema. CBOOOIHBIC bubmuorexa [IOP
28 Kosiebanus. "'apmoHndeckue https://lesson.edu.ru/lesson/77d9c8d3-
KoseOaHus 5836-41cf-8e55-790f5afc433e
bu6nuoreka LIOP
Kunemarnyeckoe u AMHAMUYECKOE
29 ONHCAHHE KOTEGATCIbHBIX IBHKeHH https://lesson.edu.ru/lesson/77d9c8d3-
5836-41cf-8e55-790f5afc433e
DHepreTuyeckoe onrcanue. BoiBos
JTUHAMUYCCKOTO OIUCAHUS bubnuorexa [IOP
30 rapMOHHYECKHUX KOJIeOaHUH U3 UX https://lesson.edu.ru/lesson/ed0b9ecc-
SHEPreTUYECKOTO U KHHEMAaTHYECKOTO eb45-479d-be06-687b2bb9asfl
OIHCAHUS
bubmuorexa [IOP

31 Awmmuntyna u ¢asza xonedaHuit https://lesson.edu.ru/lesson/edOb9ecc-

eb45-479d-be06-687b2bb9a4f1l
[Tepuon 1 yacTora KoJieOaHUH.
[Tepuon ManbIx cBOOOAHBIX bubnmnoreka LHOP

32 KoJje0aHui MaTeMaTUYECKOTO https://lesson.edu.ru/lesson/db48d2f5-

MasiTHUKA. [leproa cBo6OTHBIX £664-4817-a5a8-001724elab27
KoJie0aHui MPYKUHHOTO MasiTHUKA

bu6mmoteka 1IOP
3aTyxaromue KojieOaHusl.

33 BrysKieHHbIe Koebars, Pesonanc https://lesson.edu.ru/lesson/a04a5662-
79b3-4175-8a69-d54204cd3274
but6moreka [IOP

34 ABToKONEeOaHus https://lesson.edu.ru/lesson/a04a5662-

79b3-4175-8a69-d54204cd3274
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bu6nuorexka LIOP

35 Pemenue 3anau https://lesson.edu.ru/lesson/db48d2f5-
£664-4817-a5a8-001724elab27
Ypok-koHpepeHnus "MexaHndeckue bubnmnoreka LOP
36 KoJie0aHUS B MY3bIKAIBbHBIX https://lesson.edu.ru/lesson/db48d2f5-
UHCTpyMeHTax" £664-4817-a5a8-001724elab27
bubnuomexa I[OP
Koumponvnasa paboma no meme
37 - p " https://lesson.edu.ru/lesson/aa637f2f-
CYANUUECRUE KORCOARUA 66af-447f-8732-8240d92ff7fc
bubmuorexa [IOP
DNeKTpOMarHuTHBIE KOJICOaHusI.
38 KomeG . https://lesson.edu.ru/lesson/18a57765-
OIICDATEINLHBI KORTYP 9616-471-98b6-9ca3316fdeb0
®opmyna Tomcona. CBs3b
aMILTUTY/IbI 3apsijia KOHACHCATOpa C bubsmorexa LIOP
39 4 . P P https://lesson.edu.ru/lesson/18a57765-
AMILTHTYZION CHIIB TOKA B 9616-4f71-98b6-9ca3316fdeb0
KoJIe0aTeIbHOM KOHTYpE
3aKOH COXpaHECHHUS YHEPTUH B bubmorexa LHOP
40 P 5 P https://lesson.edu.ru/lesson/e84cfe7c-
H7eaIbHOM KOJIe0aTeIbHOM KOHTYpE 429-4580-9315-6515bas2h024
3aryxarolue IeKTPOMarHuTHbIE bubnuoreka LIOP
41 KoJieOaHus. BeIHYK/IeHHbIE https://lesson.edu.ru/lesson/aa36¢07a-
AJIEKTPOMArHUTHBIE KOJIeOaHMs e593-4a53-a546-009187ba6ff4
IIepemeHnHsbIl TOK. Pe3ucrop u bubnmnoreka LHOP
42 KOHJICHCATOP B LIENHA MIEPEMEHHOTO https://lesson.edu.ru/lesson/a6b012b2-
TOKa f5a7-422¢-8894-a015b59671d6
Karymka nHIYKTUBHOCTH B IIEITH Bubmiorexa LIOP
43 i VK https://lesson.edu.ru/lesson/a96b17e9-

MEPEMEHHOT'O TOKA

840f-4bdf-beef-674c14a29b25
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3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu

bu6nuorexka LIOP

44 https://lesson.edu.ru/lesson/a6b012b2-
HEPEMEITHOTO Toxa f5a7-422¢-8894-a015059671d6
MomHOCTh MEPEMEHHOT0 TOKA. bubnmnoreka LOP

45 AMIIIUTYHOE U IEHCTBYIOLIEE https://lesson.edu.ru/lesson/a6b012b2-
3HAYCHUE CUJIBI TOKA U HAIIPSHKEHUS f5a7-422c-8894-a015b59671d6

bu6nuoreka LIOP

46 Pe3onaHcC B 251eKTpHYECKOM LIETIH https://lesson.edu.ru/lesson/a6b012b2-

f5a7-422c-8894-a015b59671d6
bubmuorexa [IOP

47 Pewenne 3anau https://lesson.edu.ru/lesson/a96b17e9-

840f-4bdf-beef-674c14a29b25
WneanbHbIi TpanchopmaTop. bubnmnoreka LHOP

48 [Tpou3BoacTBO, Mepenaya u https://lesson.edu.ru/lesson/a96b17e9-
noTpedIieHne NEeKTPUIECKONH IHEPTHH 840f-4bdf-beef-674c14a29b25
DKOJIOTrM4eCKHE PUCKU TIPU
MIPOU3BOJICTBE AIIEKTPOIHEPTHH. bubnmnoreka LIOP

49 KynbTypa ncnosnp3zoBanus https://lesson.edu.ru/lesson/72b23327-
3JIEKTPOIHEPTUHU B MIOBCEIHEBHOMN 172d-4acf-bbe4-87384daab8c6
KU3ZHU

bu6mmoteka 1IOP

50 Pemenue 3anau https://lesson.edu.ru/lesson/72b23327-
172d-4acf-bbe4-87384daab8c6
but6moreka [IOP

51 Pemenue 3amau https://lesson.edu.ru/lesson/72b23327-

172d-4acf-bbe4-87384daab8c6
O0600611eHre U cucTeMaTH3alus bubmmrorexa [IOP
52 3HAHUU 10 TeMe "DJIeKTPOMAarHUTHBIE https://lesson.edu.ru/lesson/aa637f2f-

KoneOanus"

66af-447f-8732-8240d92ff7fc
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MexanndecKre BOJIHEI.

bu6nuorexka LIOP

53 X https://lesson.edu.ru/lesson/7478748d-
apaKTEPUCTUKU MEXAHUUYECKUX BOJH 9109-4510-0794-46342559f3c3
bubnuoreka LIOP
54 CBolicTBa MEXaHUYECKHUX BOJIH https://lesson.edu.ru/lesson/7478748d-
21d9-4510-9794-4e342559f3c3
bu6nuoreka LIOP
55 3ByK. XapaKTePUCTUKH 3BYKa https://lesson.edu.ru/lesson/52ea79ad-
2fe2-40f9-a1f0-9d97c6bf7a0e
bubmuorexa [IOP
41 il
56 HppasByK i yHBTp%ByKV yMOBO® https://lesson.edu.ru/lesson/52ea79ad-
3arpASHCHHIC OKPYHAIOIICH CPEIbT 2fe2-40f9-a1f0-9d97c6bf7a0e
bu6nuoreka LIOP
57 Pemenue 3amau https://lesson.edu.ru/lesson/52ea79ad-
2fe2-40f9-a1f0-9d97c6bf7ale
ONEeKTPOMArHUTHEIE BOJIHEI buGnuorexa LIOP
58 1 P ' https://lesson.edu.ru/lesson/40078189-
3Iy4eHUe NEKTPOMArHUTHBIX BOJH d4F39-4175-9fbb-629936a36007
OHeprus 3MEKTPOMArHUTHEIX BOJIH bubnmorexa [IOP
59 C 13 p ' https://lesson.edu.ru/lesson/40078189-
BOICTBA 2JIEKTPOMArHUTHBIX BOJIH d4F39-4175-9fbb-629936a36007
[IIxaya >7€KTPOMarHUTHBIX BOJIH. bubnmnoreka LHOP
60 IIpuMeHeHne 31EeKTPOMarHUTHBIX https://lesson.edu.ru/lesson/7dbe3376-
BOJIH B TEXHHUKE U OBITY 2511-4792-b66b-ea6dbd02d20b
ITpuHOKIE PagUOCBS3H U
TCIJ)ICBI/IIICHI/II; Paguomokarus bubnmotexa LLOP
61 ' ' https://lesson.edu.ru/lesson/7dbe3376-

DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY’Karolllen cpeibl

2511-4792-b66b-ea6dbd02d20b
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Koumponvnasa paboma no meme

buénuomexa IJOP

62 " Konet ., https://lesson.edu.ru/lesson/f5e1b23d-
ONICOARUA U GORHDL 2635-485¢-80bf-86¢793030a8f
CBeT. 3aKOH IPSAMOJIMHEHHOTO bubmorexa LIOP
63 ’ P https://lesson.edu.ru/lesson/5dae2074-
PACTIPOCTPAHCHIA CBeTa 3342-4730-87¢4-bah7902220a4
Pemenue 3a1au Ha mpuMeHeHNe bubnuorexa [IOP
64 3aKOHA NPSIMOJIMHEHHOTO https://lesson.edu.ru/lesson/5dae2074-
pacIpocTpaHEHus CBETa 3342-4730-87c4-bab7902220a4
bubmuorexa [IOP
Otpaxenue ceera. [lnockoe 3epkaiio.
65 Co https://lesson.edu.ru/lesson/fea8001c-
CPHHIELKOC Seprallo 36db-41b4-8ch2-96f51b6e65¢
[Ipemomitenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIBHBIN IT0KA3aTellb bubmuorexa [IOP
66 npenomiieHus. [lomHoe BHyTpeHHEe https://lesson.edu.ru/lesson/de4d3ff8-
otpaxeHnue. [IpenenbHblil yron al5b-4de0-a7ec-32a172453bad
MTOJIHOTO BHYTPEHHETO OTPaXKECHHS
Pemrenue 3a1au Ha mpumMeHeHue bubnmnoreka LIOP
67 3aKOHOB OTPAXEHUS U IIPEIIOMIICHUSA https://lesson.edu.ru/lesson/de4d3ff8-
cBeTa al5b-4de0-a7ec-32a172453bad
Xon nydeit B mpusme. Jucnepcus bubnmnoreka LIOP
68 cBeta. CIIOKHBIN cocTaB OEJIOro CBeTa. https://lesson.edu.ru/lesson/de4d3ff8-
[Ber al5b-4de0-a7ec-32a172453bad
JInn3el. @OKYCHOE PacCTOSIHUE U bubmmorexa [IOP
69 ' Y P https://lesson.edu.ru/lesson/27c714e0-
OTTHHACCRA CHIA JHSH chda-48b1-84b3-4f6754fe6413
[TocTtpoenne n300pakeHUH B IMH3aX U bubnnorexa [IOP
70 P P https://lesson.edu.ru/lesson/27c714e0-

HX CHCTEeMaXx. Y BeJIMUCHUE JTUH3EI

chda-48b1-84b3-4f6754fe6413
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Pemenue 3agau Ha moctpoeHue

bu6nuoreka LIOP

71 HM300pakeHUH, MOTy4aeMbIX C https://lesson.edu.ru/lesson/97cb3a06-
HOMOIIBIO JINH3 1893-4ac9-bb43-02f527319219
bubnuoreka LIOP
72 I'11a3 xak onTuyeckas cucrema https://lesson.edu.ru/lesson/97cb3a06-
1893-4ac9-bb43-02f527319219
Pemenue 3anau. [penensr bubmmnorexa LIOP
73 IIPUMEHUMOCTH T€OMETPUYECKOMN https://lesson.edu.ru/lesson/97cb3a06-
OIITUKH 1893-4ac9-bb43-02f527319219
CKOpoCTh CBETA M METOJIBI €€ bubmorexa LIOP
74 P https://lesson.edu.ru/lesson/Oeadc9bc-
HaMeperi df68-4d88-a8ff-bc70bf2ed341
bu6nuoreka LIOP
75 Hucnepcus cera https://lesson.edu.ru/lesson/Oeadc9bc-
df68-4d88-a8ff-bc70bf2ed341
bubnuoreka LIOP
76 WuTepdepennys ceera https://lesson.edu.ru/lesson/72a49497-
5374-4c2e-8e9e-927eb25721d6
KorepeHnTHbIe HCTOYHUKU. Y CIIOBUS bubnuoreka LIOP
77 HaOJII0JICHUSI MAKCUMYMOB U https://lesson.edu.ru/lesson/72a49497-
MHUHUMYMOB 5374-4c2e-8e9e-927eb25721d6
bu6nuoteka LIOP
78 Pemenne 3anau https://lesson.edu.ru/lesson/72a49497-
5374-4c2e-8e9e-927eb25721d6
bu6nuoteka LIOP
79 [Ipumenenue natephepeHIum https://lesson.edu.ru/lesson/72a49497-

5374-4c2e-8e9e-927eb25721d6
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bu6nuorexka LIOP

80 Hudpakmus cBeTa https://lesson.edu.ru/lesson/fa28ea3a-
b816-48d7-863d-fcdc060b6165
JudpakuronHnas peméTka. Y cioBue Bubmiorexa LIOP
81 5 https://lesson.edu.ru/lesson/fa28ea3a-
HADIIOACHILL THIABHDIX MaKCHMyMOB b816-48d7-863d-fcdc060b6165
bu6nuoreka LIOP
82 Pemrenne 3amau https://lesson.edu.ru/lesson/fa28ea3a-
b816-48d7-863d-fcdc060b6165
HOHepe‘-IHOCTI) CBCTOBBIX BOJIH. BI/I6J'II/IOTCK8. HOP
83 i https://lesson.edu.ru/lesson/0300a142-
OJIAPHU3ALIHA CBCTA 16a2-4909-9139-97d2aaf66121
bu6nuoreka LIOP
84 Pemnrenue 3anau https://lesson.edu.ru/lesson/1e323753-
c74d-4cd6-b8ac-b191621651b0
bubnuoreka LIOP
85 CBeTOBBIE ABICHHS B IPUPOE https://lesson.edu.ru/lesson/1e323753-
c74d-4cd6-b8ac-b191621651h0
O000I11IeHNE U CUCTEMATHU3ALIUS Bubmiorexa LIOP
86 . "0 \ https://lesson.edu.ru/lesson/f5e1b23d-
SHAHUKTIO TEMe TLrTika 2035-485e-80bf-86¢793030a8f
Koumponsnas paboma no meme Bubruomeia LHOP
87 0 https://lesson.edu.ru/lesson/f5e1b23d-
«@nmuray 2035-485e-80bf-86c793030a8f
['pann1Bl MPUMEHNMOCTH Eubs OP
KJIACCUYECKON MEXAHUKHN. 3aKOHBI nbmaorexa 11
88 https://lesson.edu.ru/lesson/42e25f5d-

QJICKTPOAVMHAMUKHU U TPUHITUIT
OTHOCHUTCIBHOCTHU

3e4b-4090-80b3-2cca2fae90aa
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[ToctynaTel cnennaibHON TEOPUHN

bu6nuorexka LIOP

89 https://lesson.edu.ru/lesson/42e25f5d-
OTHOCHTEIRHOCTH 3e4b-4090-80b3-2cca2fae90aa
IIpocTpaHCTBEHHO-BPEMEHHOU
nurepBai. [Ipeobpazosanus Jlopenia.

Vcnorl)me I I/II)‘-II/IHfIOCTI/I P Bubmuorexa LIOP
90 0 p ' https://lesson.edu.ru/lesson/88254f04-
THOCHTEJIHHOCTh OJTHOBPEMEHHOCTH. 54f3-40fc-be6a-ah86567fad28
3ame JICHHE BpEMEHHU M COKpaIleHUE
TUINHBI
. bubnuoreka LIOP
DHEPrusi U UMITYJIbC PEISITUBHCTCKOM

91 https://lesson.edu.ru/lesson/893de7ca-
HACTHIR! 67a1-479d-9a60-bf7153bf0e95
CBs13b Macchl ¢ YHEPrUeH 1 bubnmnoreka LIOP

92 UMITYJICOM PENISITUBUCTCKON https://lesson.edu.ru/lesson/893de7ca-
YacTULIbI. DHEPIrHsl MOKOs 67al1-479d-9a60-bf7153bf0e95

bubmuorexa [IOP

93 PaBHOBecHOE TEIIOBOE M3ITYUCHHE https://lesson.edu.ru/lesson/893de7ca-

67a1-479d-9a60-bf7153bf0e95
bu6nuoteka LIOP

94 3akoH cMelennsa Buna https://lesson.edu.ru/lesson/7fe7dc51-

3ceb-4c2¢-b167-e6990568868a
T'ummoreza M. Ilitanka o kBaHTax. Bubmmorexa LIOP
95 o https://lesson.edu.ru/lesson/7fe7dc51-
OTOHBI 3ceb-4c2c-b167-66990568868a
but6moreka [IOP
96 DHeprust 1 UMIyJIbC POTOHA https://lesson.edu.ru/lesson/7fe7dc51-
3ceb-4c2c-h167-e6990568868a
®oroadpdext. OnbiTe A. T bubmmorexa [IOP

97 https://lesson.edu.ru/lesson/f3823c52-

CroneroBa. 3akoHbl poTorddexTa

d4d5-4445-82ea-67241847dcc3



https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa
https://lesson.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa
https://lesson.edu.ru/lesson/88254f04-54f3-40fc-be6a-ab865e7fad28
https://lesson.edu.ru/lesson/88254f04-54f3-40fc-be6a-ab865e7fad28
https://lesson.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.edu.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a
https://lesson.edu.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a
https://lesson.edu.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a
https://lesson.edu.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a
https://lesson.edu.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a
https://lesson.edu.ru/lesson/7fe7dc51-3ceb-4c2c-b167-e6990568868a
https://lesson.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3
https://lesson.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3

VYpaBueHnue DitHmITeHA IS

bu6nuoreka LIOP

98 dbotodrddekra. "KpacHas rpanuma" https://lesson.edu.ru/lesson/98b3f99b-
doroaddexra dbcd-4b8a-b1b1-830692788e89
bubnuoreka LIOP
.0 I1. H.
99 ﬁagﬂe“e cpeta. LBITH https://lesson.edu.ru/lesson/98b3f99b-
coeesa dbcd-4b8a-h1b1-830692788¢89
bu6nuoreka LIOP
100 BoitHOBBIE CBOICTBA YaCTHIL https://lesson.edu.ru/lesson/6d451c14-
dbc1-4163-9831-8ef5dd26b0a0
Bomnnsr ne bpoitns. J[nuHa BoHBI 1 bubnuorexa [IOP
101 Bpoiins u pazmeps! obmactu https://lesson.edu.ru/lesson/6d451c14-
JIOKaJIU3aLMH IBHXKYIIEICS YaCTULIbI dbc1-4163-9831-8ef5dd26b0a0
bu6nuoreka LIOP
102 KopmyckynsipHO-BOJTHOBOM JTyaliu3m https://lesson.edu.ru/lesson/a799bcfO-
0a3c-44aa-8985-840db0f02a78
Judpakius >7eKTPOHOB Ha bubmorexa LIOP
103 P P https://lesson.edu.ru/lesson/a799bcfO-
Kpucraitax 0a3c-44aa-8985-840db0f02a78
Crenunduka usmMepeHuit B MUKPOMUDPE. bubmuorexa [IOP
104 CooTHolIeHUs HEOTIPEAeNEHHOCTEN https://lesson.edu.ru/lesson/a799bcf0-
I'eitzenbepra 0a3c-44aa-8985-840db0f02a78
bu6nuoteka LIOP
105 Pemenue rpadguueckux 3amaq https://lesson.edu.ru/lesson/4edd0754-
9b4f-459b-acc2-221a6d76e9d2
bu6nuoteka LIOP
106 Pemenue pacuéTHbIX 33124 https://lesson.edu.ru/lesson/4edd0754-

9b4f-459b-acc2-221a6d76e9d2
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KOHMpOJle(l}l pa60ma no memam:

bubnuomexa I[OP

107 "Ocnosvt CTO", "Kopnyckyaapho- https://lesson.edu.ru/lesson/4edd0754-
60tHo080u Oyanuszm"’ 9b4f-459b-acc2-221a6d76e9d2
OMBITHI 11O UCCIIEIOBAHUIO CTPOCHUS bubnmnoreka LIOP
108 atoMma. [imanerapHas Moien aToMa https://lesson.edu.ru/lesson/970660f2-
Pesepdopna c31e-48f5-b2f6-ebc59cabf826
bu6nuoreka LIOP
109 [Toctynarter bopa https://lesson.edu.ru/lesson/e1799a2f-
ac92-44e7-a484-2abcafa4 7281
Bunaer ciexkrpos. Criex OBHEM bubmorexa LIOP
110 8 POB. P YP https://lesson.edu.ru/lesson/b3de9deb-
SHEPTHN &TOMa BoZIoponta c54d-41db-910f-f6cef349ad87
CnoHTaHHOE 1 BBIH SHHOE bubmorexa LIOP
111 e https://lesson.edu.ru/lesson/b3de9deb-
nayenye ceeta c54d-41db-910f-f6cef349ad87
bubnuoreka LIOP
112 Jlazep https://lesson.edu.ru/lesson/b3de9deb-
c54d-41db-910f-fécef349ad87
Hyknonnas Mmojens siipa
FeyI713eH6e Fa-HBaHCHKI; 3apsaa u bubmorexa LOP
113 P I/I P https://lesson.edu.ru/lesson/4f179f30-
MACCOBOE HHEIO AApa. FSOTOMEL c88e-4392-h561-d71a06380388
PanyoakTUBHOCTH
3aKOoH paJroaKTUBHOTO pacraja.
CBoiicTBa HOHH3UPYIOIIETO bubnmnoreka [IOP
114 n3iydeHus. Biausxue https://lesson.edu.ru/lesson/a33f0289-

PaIv0aKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpus

fc13-475¢-9003-611ac290d0b5
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OHeprus cBA3M HYKJIOHOB B S7pe.
Anepubie cunbl. JledekT Macchl sapa.
Snepubie peakuuu. fAnepHbie

bubnuoreka LIOP

115 peaktopsl. [IpobGieMsl yrpaBiseMoro https://lesson.edu.ru/lesson/a33f0289-
TEPMOSIICPHOTO CUHTE3a. fc13-475¢-9003-611ac290d0b5
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS
SIIEPHOM YHEPTEeTUKH
Mertoab! peructpanuu u
UCCIIEIOBAHMSI SJIEMEHTAPHBIX YaCTHUL.

DyHIaMEeHTaIbHbIE B3aUMOJCHCTBUS. bubmmorexa LIOP

116 baproHbl, ME30HBI U JIENTOHBI. https://lesson.edu.ru/lesson/4edd0754-
[IpencraBnenne o CtannapTHOU 9b4f-459b-acc2-221a6d76e9d2
Mozenu. KBapk-rirooHHas MOJIEIb
a/IpOHOB
®uzuka 3a npeaenamu CTaHAapTHON

" R bubnuorexa [IOP
Mozenn. TéMHas Marepust U TEMHas
117 stepris. EAMHCTBO H3MHECKOit https://lesson.edu.ru/lesson/9ce69233-
' 8863-4b35-8c7d-a8af70fccc2b
KapTUHBI MUpa
Oransl pa3BUTUS ACTPOHOMUHU. bubmotexa [IOP
118 3naueH e ACTPOHOMIH https://lesson.edu.ru/lesson/9ce69233-
8863-4b35-8c7d-a8af70fccc2b
[TpuMeHUMOCTb 3aKOHOB (PU3UKH JIS
00BSICHEHUS TPUPOJIbI KOCMUYECKHX bubmmorexa [IOP
119 0BBeKTOB. MeTOb ACTPOHOMHYECKHX https://lesson.edu.ru/lesson/9ce69233-
L 8863-4b35-8c7d-a8af70fccc2b
HCCIIEI0OBaHUI
CoBpeMeHHbIE ONTUYECKHE bubmuoreka LIOP
120 TEJIECKOIIBI, PaANOTENECKOIIBI, https://lesson.edu.ru/lesson/8214bdda-

BHCaTMOC(I)CpHaSI ACTPOHOMMUA

ceeb-4e2c-8502-7c873e761f6C
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Bun 38é3nnoro neba. Co3sesnus,

bu6nuoreka LIOP

121 SIpPKHUE 3BE31IbI, TJIAHETHI, UX BUIUMOE https://lesson.edu.ru/lesson/8214bdda-
JIBUKECHHE cee6-4e2c-8502-7c873e761f6¢
Comnueunas cucrema. CoHIe. bubmuorexa [IOP

122 Conneynast akTUBHOCTb. MlcTOUHMK https://lesson.edu.ru/lesson/0797817a-
sHeprun CoJiHIA U 3BE3] 830d-4812-8829-d3fb0d758dea
3BE3 MBI, MX OCHOBHbBIC bubnuoreka LIOP

123 XapaKTepuCTUKU. Jlnarpamma https://lesson.edu.ru/lesson/0797817a-
"CIeKTpaIbHBIN KJIACC — CBETUMOCTD" 830d-4812-8829-d3fb0d758dea

bubmuorexa [IOP

124 3Be3/1bI TJIABHOM TOCIJIEI0BATEILHOCTH https://lesson.edu.ru/lesson/03197ch9-

babb-4123-afe4-356786aed010
Buyrpennee ctpoeHue 3BE3I.
CozT EMGHHBISTII; €/ICTaBIICHUS O bubmorexa HOP

125 P P C https://lesson.edu.ru/lesson/03197ch9-
HPOTEXOIICHII H SBOTIOIH -OHIA ba5h-4123-afe4-356786aed010
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]

Mneunslii [1yts — Hama ["anakTuka. bubnuoreka LIOP

126 Tunsl ranakTuk. YEpHbIE ABIPHI B https://lesson.edu.ru/lesson/db311e81-
s,Ipax rajJjakTHK ab8d-4f3a-af73-f32ff388d720
Bcenennas. Pacimpenue BeenenHoi. bubnmnoreka LIOP

127 3akon Xa66ia. Teopus bosnbiioro https://lesson.edu.ru/lesson/db311e81-
B3pbIBa. PeMKTOBOE M3ITydeHHE ab8d-4f3a-af73-f32ff388d720
MacmraGHast cTpykTypa Beenennoil. bubnmnoreka LHOP

128 Meraranaktuka. Hepeménusie https://lesson.edu.ru/lesson/50cf1623-
po0GJIEMbI ACTPOHOMUH 1a38-4568-81d0-949e337550e4
Konmponvnaa paboma no meme Bubauomexa IIOP

129 i u https://lesson.edu.ru/lesson/50cf1623-

«A CHMPOHOMUA)

1a38-4568-81d0-949e337550e4
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130

131

@uU3NYECKUMN PAKTUKYM 110 TEME
"UccneqoBaHnye MarHUTHOT'O IT0JIS
MOCTOSIHHBIX MarHUTOB'" WIIH
"UccaenqoBaHue CBOMCTB
(dheppoMaraeTukoB" UIU
"UccnenoBanue JEHCTBHS
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepenue cuibl Amrepa’ uiau
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
Amriepa oT cuiibl ToKa" WK
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE U3MepeHUsl cuiibl Amnepa”

bu6nuoreka LIOP
https://content.edsoo.ru/lab/subject/2/

bubmuorexa [IOP
https://content.edsoo.ru/lab/subject/2/

132

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccnenoBaHue SIBICHHS
AJIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHre NHIYKIIMH BUXPEBOTO
MarHuTHOTO 1osa"

bu6nuoteka LIOP
https://content.edsoo.ru/lab/subject/2/

133

134

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonnaykiuu" uin "Coopka Moaenu
ANEKTPOMAarHuTHOro reHeparopa"
Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJ1e0aHU{ HUTSIHOTO U TPY>KUHHOTO
MAasITHUKOB"

bu6nuoteka LIOP
https://content.edsoo.ru/lab/subject/2/

bubnuoteka LIOP
https://content.edsoo.ru/lab/subject/2/



https://content.edsoo.ru/lab/subject/2/
https://content.edsoo.ru/lab/subject/2/
https://content.edsoo.ru/lab/subject/2/
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135

@uU3NYECKUMN PAKTUKYM 110 TEME
"[IpeoOpazoBaHue YHEPTUHU B
MPY>KUHHOM MasiTHUKE"

bubnuoreka LIOP
https://content.edsoo.ru/lab/subject/2/

136

137

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIE0BATEIbHO COEIMHEHHBIE
KOHJEHCATOP, KaTyIIKY U pe3ucTop”
nmu "UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEeHHOro Toka"

@uU3NYECKU NPAKTUKYM 110 TEME

"N3yueHue napameTpoB 3BYKOBOM
BOJIHBI"

bu6nuorexka LIOP
https://content.edsoo.ru/lab/subject/2/

bubnuoreka LIOP
https://content.edsoo.ru/lab/subject/2/

138

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue nokasarens
MIpeIOMIIEHUs CTeKIa" Win
"TTomyuenne n300pa>keHHs B CUCTEME
13 IIJIOCKOTO 3€pKajia v JIUH3bI"

bub6nuoreka LIOP
https://content.edsoo.ru/lab/subject/2/

139

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnemoBaHue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3mepenne pOKyCHOrO pacCTOSTHHS
paccenBaroIIMX JIUH3"

bu6mmoteka 1IOP
https://content.edsoo.ru/lab/subject/2/

140

@u3nYeCKUil NPAKTUKYM IO TEME
"HaGmonenue qudpakuum,
UHTEepEPEHIINH U TOJISIPU3ALIH
cBeTa"

but6moreka [IOP
https://content.edsoo.ru/lab/subject/2/
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141

142

143

144

145

@uU3NYECKUMN PAKTUKYM 110 TEME
"OnpeneseHue UMMYJIbCca U SHEPTUU
PENATUBUCTCKHUX YacTUIl (110
(dhoTtorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
OoCHOBe uccienoBanus Gorordpdexra"
uny "UccienosBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue cekTpa
pa3peKeHHOT0 aTOMapHOT0 BOJAOPOa
Y U3MEPEHHE MOCTOsTHHON Pundepra"

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue painoOakKTUBHOTO
¢doHa ¢ ucnoap30BaHUEM J103UMeTpa”
win "M3ydenue nornomienus 0eTa-
YaCTHII aJTIOMAHHEM"

@uU3NYECKU NPAKTUKYM II0 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCIIO0JIb30BaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN TSl OTIPECIICHHS
IOJIO)KEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro Moymapus 1
sipkue 3BE3761" win "HabmroneHus B

bubnuoreka LIOP
https://content.edsoo.ru/lab/subject/2/

bubnuoreka LIOP
https://content.edsoo.ru/lab/subject/2/

bubnuoreka LIOP
https://content.edsoo.ru/lab/subject/2/

bu6mmoteka 1IOP
https://content.edsoo.ru/lab/subject/2/

bu6nuoteka LIOP
https://content.edsoo.ru/lab/subject/2/
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tesieckon JIyHbl, I1aHeT,
TYMaHHOCTEH U 3BE3AHBIX CKOTUICHUI"

O06o001IeHne U cUCTeMaTU3aIUS
3HaHuil. Pone GU3MKM 1 aCTpOHOMHH B

bub6nmoreka [IOK

146 YKOHOMHUYECKOM, TEXHOJIOTMUSCKOM, https://www.yaklass.ru/p/fizika/11-
COLIMAJILHOW M 3THYECKOH chepax klass/stroenie-vselennoi-6929002
JeITEIbHOCTH YeJIoBEKa
O0o0011IeHNE U CHCTEMATHU3aLIHS

. bubnuoreka [{OK
3HaHul. Poitk U MecTo pu3nKH 1 o
147 ACTPOHOMH B COBpEMEHHO HayHHOI https://www.yaklass.ru/p/fizika/11-
klass/stroenie-vselennoi-6929002
KapTUHE MHpa
O00011IeHIE U CUCTEMATHU3AIUS
3HaHuil. Pons ¢pu3ndeckoil Teopun B
(bOpMI/IpOBaHI/II/I HpeI[CTaBJIeHI/Iﬁ 0 Bubnuoteka ]_[OK

148 (bu3HYECKOl KapTUHE MUPA, MECTO https://www.yaklass.ru/p/fizika/11-
(bu3nyecKoil KapTUHBI MHUpa B 00ILIEM klass/stroenie-vselennoi-6929002
pSiIy COBPEMEHHBIX €CTECTBEHHO-

HAyYHBIX TIPEJCTABICHUN O IPUPOE
bubmmoteka IIOK

149 O06o001IeHe B CUCTEMAaTH3 A https://www.yaklass.ru/p/fizika/10-

3HaHui 1o reme "Kunemaruka" klass/kinematika-materialnoi-tochki-
6585327
bu6nmorexa LIOK
150 O6001menne 1 CHCTEMATH3ANNS https://www.yaklass.ru/p/fizika/10-
3HaHui 1Mo reme "Kunemaruka" klass/kinematika-materialnoi-tochki-
6585327
bubnunorexa LIOK
O00011IeHrEe U CHCTEMATH3aLIHS o
151 https://www.yaklass.ru/p/fizika/10-

3HaHu 1o teme "/[uHamuka"

klass/dinamika-6595325
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O0001IeHYE ¥ CUCTEMATU3 AU

bubnunoreka LIOK
https://www.yaklass.ru/p/fizika/10-

152 3HaHui no treme "CraTuka TBEpI0ro .
" Klass/statika-elementy-
Telna gidromekhaniki-6888818
O000I11IeHNE U CUCTEMATU3AIUS bubnnorexa LIOK o
. " https://www.yaklass.ru/p/fizika/10-
153 3HaHUH 10 TeMe "3aKOHBI COXPaHCHHS -
" klass/zakony-sokhraneniia-v-
B MEXaHuKe mekhanike-6859391
O000I11IeHNE U CUCTEMATU3AIUS Brbmiorexa LHOK o
o " https://www.yaklass.ru/p/fizika/10-
154 3HaHui 1o TeMe "OCHOBEI .
. " klass/osnovy-molekuliarno-
MOIIERYAPHO KHHCTHHCCKON TeopHH kineticheskoi-teorii-mkt-6858725
O000I11IeHIE U CUCTEMATU3AIUS bubnunoreka LIOK
155 3HaHu# o TeMe "TepMoauHaMuKa. https://www.yaklass.ru/p/fizika/10-
TernmoBble MaIIMHBL" klass/osnovy-termodinamiki-6869723
O000111eHrE U CHCTEMATHU3ALIHS
3HaHUU 10 TeMe "ArperaTHble bubmorexa [IOK
156 o https://www.yaklass.ru/p/fizika/10-
COCTO}IHHH"BGHIGCTB& a30BRIC klass/osnovy-termodinamiki-6869723
nepexobl
O000I11IeHNE U CUCTEMATHU3ALIUS bubmorexa LLOK o
157 SHAHM 110 TeMe "Ik TDIIecKoe https://www.yaklass.ru/p/fizika/10-
" P klass/elektrodinamika-elektrostatika-
mnoJsie 6894664
O06o001IeHre 1 CUCTEMaTH3 A Bubmnorexa HOK o
N " N https://www.yaklass.ru/p/fizika/10-
158 3HaHui mo reme "IlocTosTHHBIH - . .
. klass/elektrodinamika-postoiannyi-
HICKTPHHCCKHIH TOK elektricheskii-tok-6898593
O00011IeHNEe U CHCTEMATH3ALIHS
. " bu6nunorexa LIOK
159 3HaHUU 10 TeMe "TOKHU B pa3InYHBIX

cpenax"

https://www.yaklass.ru/p/fizika/10-
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klass/elektrodinamika-elektricheskii-
tok-v-razlichnykh-sredakh-6928992

O06001IeHrEe U cCUCTEMaTU3 AU

bubnunoreka LIOK
https://www.yaklass.ru/p/fizika/11-

160 ; - ;
3HAHUH 110 TeMme "MaruutHoe noje" klass/elektrodinamika-magnitnoe-pole-
6928993
PesepBHeIit ypok. O000IICHHE 1 Bubmorexa HOK .
o https://www.yaklass.ru/p/fizika/11-
161 CHUCTEMATH3alUs 3HAHUU 10 TEME ) .
"y " Klass/elektrodinamika-
JICKTPOMATHUTHA HHILYKILH elektromagnitnaia-induktciia-6928994
PesepBHrlit ypok. O60011eH1E 1 Bubmorexa HOK o
o https://www.yaklass.ru/p/fizika/9-
162 cUCTEMATH3alUs 3HAHUH 110 TEME ] ; .
klass/mekhanicheskie-kolebaniia-i-
"Mexannyeckue Konedanus"
volny-18755
bubnunoreka LIOK
PesepBHeIil ypok. O000IICHHE 1 https://www.yaklass.ru/p/fizika/11-
163 CHCTEMAaTH3alis 3HaHUN 110 TEME klass/elektrodinamika-
"JyeKTpOMarHuTHHIE KosieOanus" elektromagnitnye-kolebaniia-i-volny-
6928995
PesepubIil ypok. O600611eHIE 1 Bubnnorexa LIOK o
o https://www.yaklass.ru/p/fizika/11-
cucreMarmnui3anud 3HaHUU 110 TEME . .
164 " klass/elektrodinamika-
MexaHI/I‘IGCKI/Ie nu BHCKTpOMaFHI/ITHI)IG . e .
" elektromagnitnye-kolebaniia-i-volny-
BOJIHBI 6928995
PesepBHelit ypok. O6001IeHNE 1 bubmorexa LOK .
o https://www.yaklass.ru/p/fizika/11-
165 CHCTEMATH3alMs 3HAHUI 110 TEME

"Omruka"

klass/elektrodinamika-
geometricheskaia-optika-6928996
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PesepBHelit ypok. O000IICHHE 1

bubnunoreka LIOK
https://www.yaklass.ru/p/fizika/11-

166 cUcTeMaTu3alus 3HaHUH 110 TEME 1 . "
"0 CTO" klass/osnovy-spetcialnoi-teorii-
CHOBBL otnositelnosti-6928998
PesepBubIil ypok. O60011IeHIE 1 bubnnorexa HOK .
. https://www.yaklass.ru/p/fizika/11-

167 CHCTEMAaTH3alMs 3HAaHUH 10 TeMe 1 ; . )

- N " klass/elektrodinamika-volnovaia-
OPIYCKYJIIPHO-BOJIHOBOM JTyaJTu3M optika-6928997
Koumponvnasa paooma "Umozosoe Butauomexa LIOK .

168 ., 1 https://www.yaklass.ru/p/fizika/11-
ftosmopertue klass/kvantovaia-fizika-6928999
PesepBusblii ypok. O0001IEHNE 1
CI/ICTEMB,TI/IB:III)I/Iﬂ 3HaHPII>i 110 TEMC EH6HHOTeKa HOK

169 " 1 https://www.yaklass.ru/p/fizika/11-

HBHIKa ATOMHOTO A7pa klass/kvantovaia-fizika-6928999
AJIEMEHTAPHbBIX YaCTHIL"
PezepBHblit ypok. O6o011eHuE U Bbu6mmoteka [JOK

170 CHCTEMAaTH3allKs 3HAaHHI 110 TeME 1 https://www.yaklass.ru/p/fizika/11-
"OnemeHTh! acTpopu3UKu" klass/stroenie-vselennoi-6929002

OBHIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

KacesanoB B.A. ®usuka. YrinyoineHaslii ypoBeHb. 10 kiacc : yueoHuk / B.A.
KacesHoB. - 8-¢ uzn., crepeotun. - M. : JIpoda 2020. - 480 c. : w1 -
(Poccuiickuii y4eOHUK)

KacesinoB B.A. ®usnka. YrayOnaeHHbIH ypoBeHb. 11 kacc : yueOHuk / B.A.
KacwsHOB. - 8-¢ m31., crepeorwnm. - M. : JIpoda 2021. - 480 c. : u. -
(Poccuiickuii yueOHUK)

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

KacesinoB B.A. ®uzuka. YriayOiaeHHsiit ypoes. 10 kiacc : yueoHuk / B.A.
KacesHOB. - 8-¢ u3n., crepeotun. - M. : JIpoda 2020. - 480 c. : wi. -
(Poccuiickuii yueOHUK)

KacesanoB B.A. ®usuka. YriayOneHHsiid ypoBeHb. 11 kiacc : yueOnuk / B.A.
KacwsHOB. - 8-¢ m31., crepeorwnm. - M. : JIpoda 2021. - 480 c. : u. -
(Poccuiickuii yueOHUK)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

1) Poccuiickas 35eKTpoHHas IKOJIA, TpeAMET Ppu3nka
https://resh.edu.ru/subject/28/

2) SIKnacc, npenmeT ¢pusnka

https://www.yaklass.ru/



