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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha ypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTebHOM mporpamMmsbl, mpeacTaBieHHbIXx B PI'OC COO, a Takxke
c yu€roM (enepasbHOW pabodeil mporpamMmbl BocmuTaHus W Kormenmm
npenojaBanus yueOHoro npenMera «dusuka» B 00pa3oBaTEIbHBIX OPTaHU3ALUAX
Poccuiickoii @enepanuu, peaqu3yomux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpeaensieT 00s3aTeNbHOE TPEIMETHOE COIep KaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATENbHOCTh U3YYEHHUsI TEM M pa3JIelioB
y4eOHOro TpeaMeTa ¢ Y4ETOM MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIecca, BO3PACTHBIX OCOOEHHOCTEH  OO0Yy4YaroIIUXCsl.
[IporpamMma 1o ¢u3uke Aa€T MpEeACTaBICHHE O LESIX, COAEpNKaHHM, OOIIeH
cTparernd OOy4YeHHs, BOCIHTAHHUA M PAa3BUTUS OOydYaIOIIUXCS CpENCTBAMU
yueOHoro npenMera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yyenue kypca ¢u3ukd yriayOiaEHHOTO YPOBHSI TO3BOJISIET pPEan30BaTh
3a/1a4 IpOoQeCcCHOHANBHON OpUEHTAIMH, HAMpaBICHO HA CO3JaHUE YCIOBHH AJis
NPOSIBJICHUSI CBOMX HMHTEIUICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM
o0yJarouumMcsi, KOTOpbIE HEOOXOAMMBI JJsi TPOJOJDKEHUS O00pa3oBaHHs B
opraHuzanusx npodecCHOHaTLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)XKCHEPHBIM CIEIIUATBLHOCTSIM.

B nporpamme o ¢pusmke onpenenstoTes IaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (QU3MKM Ha YpOBHE CpeIHero o0liero o0pa3oBaHUs: JUYHOCTHEHIE,
MeTanpeIMeTHbIe, TpeaMeTHeie (Ha  yriayOnéHHoMm  ypoBHe).  Haydno-
METOJOJIOTUYECKOW OCHOBOM [UIsi pa3paboTKu TpeOOBaHUM K JUYHOCTHBIM,
METaNnpeAMETHBIM W TPEIMETHBIM pe3yibTaTaM OOYyYalOIINXCs, OCBOMBIINX
nporpaMmy 1o (pu3MKe Ha YpOBHE CPEAHEro 00IIero oopa3oBaHus Ha yriyoJEHHOM
YPOBHE, SIBJIIETCSI CUCTEMHO-/1€ATE€IbHOCTHBIN MOIXO/I.

[Iporpamma o (pu3mKe BKIIOYAELT:

IUTaHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3uKU Ha yriayOnEHHOM YpPOBHE,
B TOM YHKCJI€ MPEIMETHBIE Pe3YyIbTaThI MO TOJaM O0y4EeHHS;

coziepkanue yuyeOHoro npeamera «@usukay» 1o rogam o0y4eHus.

[Iporpamma 1o ¢u3nKe HWMEET NPUMEPHBIN XapakTep W MOXKET OBITh
UCTIOIh30BaHA YUUTENIMU (DU3UKH JIJISI COCTABJICHUS CBOMX Pab0OvMX MpOrpamm.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIECH U
NPEIOCTaBISET BO3MOKHOCTU JUISI peaH3allid  PAa3IUYHBIX METOJUYCCKUX
MOJXOAOB K TPENoAaBaHUI0 (U3UKH HA YrayOJIEHHOM YpOBHE TMPU YCIOBUH
coxpaHeHus1 0043aTeIbHON YaCTH COJIep KaHUs Kypca.

Odu3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTYMAas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY



3HaHUM 00 okpyxkatoieM mupe. LIKoabHBIN Kype GU3HKK — CUCTEMOOOPa3yroNIui
JUTSl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHHWM, H3ydyaeMbIX XHMHUCH, OHOJIOrHeH,
busznueckord reorpadueid u actpoHomueil. Hcmonb3oBaHME UM AKTHUBHOE
npyUMeHeHUe (U3MYECKUX 3HAHUM ONpeAenio Xapakrep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJOTU B chepe IHEPTeTUKH, TPAHCTIOPTa, OCBOEHHUS KOCMOCAa,
MOJTyYEHHsI HOBBIX MAaTEpPHUANIOB C 3aJlaHHBIMH CBoOicTBamu. M3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (pOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpa
oOyyaroiierocsi, B opMUpOBaHUE YMEHUN MPUMEHSITh HAYUYHBIA METO/I MTO3HAHUS
IIPY BBITTOJIHEHUH UMU YYEOHBIX HCCIIEIOBAHUN.

B ocHOBY Kypca (hu3uku Ha ypoBHE CpeHEro o01ero oopa3oBaHus MOJI0KEH
pAI uaeh, KOTOpPbIe MOXKHO pacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEM KypcC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (hU3HKH.

Hoea cenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepual Kypca (U3UKA
o0beAMHEH BOKPYr (u3nyeckux Teopuid. Beaymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUU, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnoyiaraeT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HDABCTBEHHBIMHU
Y 3KOJIOTHYECKUMU IpoOIeMamH.

Hoea npuknaonon nanpagiennocmu. Kypc puszuku yriry0ia€HHOTO YpPOBHS
IIPEANOJIaraeT 3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKHUX U TEXHOJOTHMUECKUX
MIPUIOKEHUN M3YyYEHHBIX TEOpUU M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX TMPEICTABICHUN U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOT U H.

Hoea 3konozuzayuu pean3yeTcs TMOCPEACTBOM BBEICHHS JIIEMEHTOB
COZlepKaHMsl, TOCBSIIEHHBIX JKOJOTMYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpPBbI€ CBSI3aHbl C PA3BUTHEM TEXHHKUW U TEXHOJOTHM, a TakXe OOCYXKIICHUS
npo0JieM paloOHAIBHOTO MPUPOIONOIB30BAHUS M IKOJIOTMUYECKON 0€30MaCHOCTH.

OcBoeHnue coaepkanusi MporpaMMsbl 1Mo (GU3MKE JTOJBKHO OBITH MOCTPOCHO Ha
NIPUHIUIIAX CHCTEMHO-ASATEIHPHOCTHOTO Toaxoaa. Jns dusuku peanuzanus 3Tux
OPUHIIMIIOB 0a3UpyeTcsl HAa UCIOIb30BAHUHM CAMOCTOSATEIBLHOIO SKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIoLIero ¢akropa ydeOHoro mpouecca. [ns yrayOiaéHHOrO
YPOBHSI — 3TO CHUCTEMA CaMOCTOATEIBHOTO YYEHHUYECKOTrO JKCIEPUMEHTA,
BKJIFOYAIONMIETO (PPOHTAIbHBIC YUYCHUYECKHE OMbBITHI TMPH HM3YYCHHH HOBOTO
Marepuana, jabopaTopHbie pabOThl U pabOThl MpakTUKyma. [Ipu 3TOM BO3MOMKHBI



JIBa criocoba peanuzainuu GU3NYecKoro rnpakTukyma. B nepBom ciydyae npakTUKyM
npoBoautcs 6o B koHre 10 m 11 kiaccoB, aubO IOCHE MEPBOrO M BTOPOTO
MONYTOANM B KaXKJIOM M3 3TUX KjaccoB. BTopoii cmocod — 3To mHTEerpanus padbor
IPAKTUKYMa B CHCTEMY JIaDOpaTOpPHBIX pabdOT, KOTOpPbIE MPOBOIATCS B IpOLIECCE
uzydeHus pasjaena (temsl). [Ipu sTom moj paboTtamMu MpakTUKyMa MOHUMAETCS
CaMOCTOSATEJIBHOE ~ HCCIIEOBAaHUE, KOTOPOE€ NPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000MIEHHOTO BHIa 0€3 MOIIaroBOi MHCTPYKITHH.

B nmporpamme mnmo (@u3uke cuUCTEMa YYEHHYECKOTO HSKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa MpPECTaBlI€HA €IWHBIM IepeyHeM. Brioop
TEMATUKH JUJI1 3TUX BUJIOB YYCHHMUYECKUX MPAKTHUECKUX PaOOT OCYIIECTBIISETCS
y4acTHHUKaMU 00pa30BaTENIbHOIO Mpoliecca UCX01d U3 0COOEHHOCTEN MOYyPOYHOTO
IUIAHUPOBAaHUA W OcHauleHus: kabuHeta ¢Qusuku. I[lpu stom obecrneunBaeTcs
OBJIaJICHUE OOYyYaIOIUMHUCS YMEHUSMU TPOBOAUTH TNpsIMble M KOCBEHHBIE
U3MEPEHUs, WCCIENOBAHMS 3aBUCUMOCTEN (DU3UYECKUX BEIMYUH U TMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE YAENSIETCs pEIIEHUIO PACYETHBIX U KAYECTBEHHBIX 3aad.
[Ipu 5TOM A1 pacyETHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3a]]a4M C SBHO 3aJlaHHOU
¥ HESBHO 3aJJaHHOW (hM3UUECKON MOJIETBIO, TIO3BOJISIONINE TPUMEHSITh U3y4EHHBIE
3aKOHBl M 3aKOHOMEPHOCTHU KaK M3 OJHOI0 paszfelia Kypca, TaK U HUHTErpUpys
NpUMEHEHUE 3HAaHUM U3 pa3HbIX pa3nenoB. /[ kadyecTBEHHBIX 3a]1a4 PUOPUTETOM
ABJISIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TIPpEJCKa3aHUuEe MNPOTEKaHUs (PUIUYECKHUX
SIBJICHU W TIPOIICCCOB B OKpY’Karollel >KU3HH, TpeOyromue BrIOopa (HU3NISCKOM
MOJIENH JJI CUTyalluy IPAKTUKO-OPUEHTUPOBAHHOI O XapaKTepa.

B cootrBerctBuu ¢ TpedoBanusimu I'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrieyeHuto yueOHoro npoiecca Kypc Gu3uKu yriryoJEHHOTO YPOBHSI HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs JOKEH M3y4aThCS B YCIOBUSX MPEAMETHOTO
kabuHera. B kaOuHere Qu3mku JOMKHO OBITH HEoOXomuMoe gabopaTopHOE
00opyA0BaHUE JIJISl BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (PU3UKE YUEHUUECKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U pabOT MPAKTUKyMa, & TAKKE JEMOHCTPALIMOHHOE
o0opyi0BaHUE.

JlemoHCTpaumoHHOE 00OpyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMil Juis
UCCIICMIOBAHNS  HW3Y4YaeMBbIX SBJICHUH ©  TPOIECCOB, OMIHUPUYECKUX U
(GbyHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHIA.

JlaGoparopHoe 00OpyqOBaHME Ji YYEHWYECKUX MPAKTHUECKUX padboT
dbopMupyercsi B BUAE TEMaTHYECKUX KOMILIEKTOB M OOECI€YMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOyYaOIIMXCA. TeMaTHYeCKHe KOMILIEKTHI
71a00paTOpHOTrO O0OpPYJOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



WCIIOJIb30BAHUH AHAJIOTOBBIX M ITU(POBBIX NPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(PPOBBIX JabOpaTOpuid.

OCHOBHBIMHU HENIIMH U3y4eHUS (PU3UKH B 00IIIEM 00pa30BaHUU SBIISIOTCS:

(opMHUpOBaHME UHTEpPecCa M CTPEMIIEHHS OOy4YarOIMXCA K HayYHOMY
U3YYCHHUIO TIPUPONBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE TPEACTABJICHUM O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;

(dbopMHUpOBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3yJjbTaTa M3y4eHUsS OCHOB
CTPOEHUS MaTepuu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUE YMEHUN OOBSICHATH SBJICHHS C HCIOIb30BaHUEM (DU3MUECKUX
3HAHWHN ¥ HAYYHBIX JI0KA3aTEIbCTB;

dbopMUpOBaHUE TPENCTABICHUN O poiv (QU3MKH 7 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEICTABICHUN 0 BO3MOXHBIX  chepax  Oynymein
npoeCCUOHATBLHON  JIEATEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, TMOJrOTOBKA K
nanbHeieMy oOy4eHUIO B 3TOM HAMpPaBJICHUU.

JlocTikeHrne ATHX 1eneld o0ecreyrBaeTcsl pelleHueM CIEAYIOIUX 3a7ad B
poliecce U3yYeHus Kypca GU3UKHU Ha YPOBHE CPEHEr0 O0IIero 00pa3oBaHus:

NpUOOPETEHHE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISpHYI  (Qu3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U IJIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHNE YMEHHUIA TPUMEHATh TCOPETUUECCKNE 3HAHUS 11T O0BSICHEHHUSI
bu3HUeCKNX SIBICHUN B MPUPOAE W JUIS TPHHITHS TPAKTHYCCKUX PEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C SBHO 33JJaHHOUN (PU3UIECKO
MOJIENbIO, 3a/lad, MOAPa3yMEBAIOIINX CaMOCTOSTENbHOE co37aHue (HU3NYECcCKOi
MOJIETIM, AJ€KBATHOM YCIOBMSIM 3aJlayd, B TOM 4YHCIe 3aJad HHKEHEPHOTO
XapakTepa;

NOHMMaHUE (PU3NUECKUX OCHOB U TMPHUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIMSIHHS HAa OKPYXKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIBbHOIO IUIAHUPOBAHUA M MPOBEIACHUS
¢u3nuecknx OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTranuu  uHOOpMaIuy,
OIPEEIIEHHS] TOCTOBEPHOCTHU MTOJIYYEHHOT'O PE3YJIbTaTa;

CO3JaHHE YCJIOBHM [JIsl pa3BUTUS YMEHHU MPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPUYECKOMU JIEeATEIHHOCTH;

pa3BuTHE UHTEpeca K chepam npodeccruoHaATbHON ACSTENHHOCTH, CBA3aHHON
¢ GUBHKOIA.



B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO yrinyOnéHHBbIA YypOBEHb
u3ydeHus: y4deOHoro rmnpeamera «®du3uka» Ha ypPOBHE CpEIHEro OOIIero
oOpa3oBaHusl BBIOMpaETCs OOYYAIOUUMUCS, I[UIAHUPYIOIIUMUA TMPOJAOHKEHUE
o0pa30oBaHus M0 CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQUII.

Ha uzyuenue ¢pusuku (yriyOn€HHbI ypOBEHb) HA YPOBHE CPEIHETO OOILEro
oOpazoBanus orBogautcs 340 vacoB: B 10 kimacce — 170 yacoB (5 yacoB B HENEIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEZIEIIO).

[Ipennaraempliii B mporpamMmme 1o (QU3MKE MepedeHb JadopaTOpPHBIX U
NPAKTUYECKUX padOT SABIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JENIaeT BHIOOP
OpOBEACHUS J1TAaOOpaTOpPHBIX padOT M ONBITOB C YYETOM HMHIUBUIYaTbHBIX
0COOEHHOCTEH 00yUaroIuXCsl.



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

®uszrka — ¢pyHIaMeHTalIbHAsg HayKa o npupojie. HayuHslil MeTo]1 mo3HaHus U
METO/Ibl UCCIEOBAHUS (PU3NUECKUX SIBIICHUM.

DOKCIEpUMEHT U Teopus B Ipoliecce Mo3HaHusA Npupoisl. HabmroneHue u
AKCIIEPUMEHT B (pU3HKe.

CriocoObl  M3MepeHusi (U3MUECKUX BEIMYMH (aHAJIOroBble U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JAaTUNKOBBIE CUCTEMBI).

[lorpemHocT  m3MepeHuid  (u3myeckux  BenuuuH  (abcomtoTHas U
OTHOCUTEJIbHA).

MopaenupoBaHue (U3NYECKUX SBJICHUA U MPOLECCOB (MaTepHUaabHas TOUKA,
abCoIOTHO TBEPI0E TEINO, UeaIbHas )KUAKOCTb, UCANIbHBIN ra3, TOUSUHbIHN 3apsi).
'unore3a. ®U3ndeCKnil 3aKOH, TPAHULIBI €0 IPUMEHUMOCTH. PU3NUECKAS] TEOPHS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHMU COBPEMEHHON HAyYHON KapTHHBI
MUPA, B IPAKTUYECKON JEATENBHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne cuibl TOKA U HAPSIKEHUS B LIENU MIOCTOSHHOT O TOKA IPY TOMOIIH
AHAJIOTOBBIX M IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ Lu(ppoBoil abopaTopueil no ¢usuke. [Ipumepsl n3mepeHus
(¢u3nYecKuX BETUYHH MPU MTOMOIIN KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrxkeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOIO JBUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHHUKHU.

Pannyc-BekTop MarepuasbHOM TOYKHM, €ro IPOEKIUH HAa OCU CUCTEMBI
KoopauHar. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelHssI CKOPOCTb, MIHOBEHHAass CKOpPOCTb) U
YCKOPEHHE MaTEpPUaIbHOM TOYKHM, UX MPOEKIIMM HA OCU CHUCTEMBI KOOPIWHAT.
CrnoxeHue rnepeMeIieHui 1 CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTU MATEPUAIBHOM TOYKH OT BPEMEHHU U HX
rpaduku.

CBobogHoe majeHue. YckopeHue CBOOONHOrO mnajaeHus. J[BuxeHue Ttena,
OpOILLIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBHCHUMOCTH KOOpPIMHAT, CKOPOCTU H
YCKOPEHUS] MaTepUAIbHON TOYKH OT BPEMEHH U UX TpaduKi.



KpuBonuueiiHoe  aBwkeHue.  J[BMKEHHE  MaTepHaJIbHOM  TOYKM IO
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepmon m vacrora oOparieHus.
[lenTpocTpeMuTenbHOEe (HOPMAIBHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
JBU>KEHUE CHAPAIOB, LIETHBIE, IECTEPEHYATHIEC U PEMEHHBIE ITEpe1aun, CKOPOCTHBIE
JTUQTHI.

Hemoncmpauuu.

Mogenb cucTteMbl OTCUETa, WLTIOCTPAIUS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

CriocoObI UcClieIOBaHUS IBUKECHUN.

NnmrocTpanus npeaenbHoro nepexoaa u U3MEpEeHMe MrHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue IBUKEHUI C UCIIOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pPa3pEKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tema, OPOIMIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHue IyTeH, TPAEKTOPUHM, CKOPOCTEN IBHKEHUS OAHOTO U TOT'O K€ TeIa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3yueHne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yCckopeHusi Mpu MPSIMOJIMHEHNHOM PABHOYCKOPEHHOM JIBH>KEHUH
110 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM
JBU>KCHUM.

N3mepenue YCKOpEHUS cBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
UCITIOJIb30BaHue IU(POBOI 1a00paTOpun).

N3yuenne nBuKeHUS Tea, OpOIIEHHOT0 TOPU30HTaNbHO. [IpoBepka runoressl
O TOPsAIMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXKIY JaJbHOCTBIO IOJNETA W
Ha4yaJbHON CKOPOCTBIO TEJa.

N3ydeHne IBWKEHUS Tella MO OKPY)KHOCTH C IOCTOSIHHOM 10 MOIYJIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH Meproja oOpaleHusi KOHUYECKOro MasiTHUKA OT
€ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBeit 3akoH HprotoHa. HHepumanbHbie cucrtemsl orcu€ra. [IpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBI OTCUYETA (ONpENEICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHiun cynepno3sunnu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHOW H
WHEPTHON MacCCHI.

Cwuiia TsbKecTd. 3aBUCMMOCTh YCKOPEHHUS CBOOOIHOTO MaJICHHS OT BBICOTHI HaJl
MOBEPXHOCTHIO IUIAHETHI U OT reorpapuueckoi mMupoThl. [IBrxkeHne HeOECHbBIX Tel
U UX cryTHUKOB. 3akoHbl Kemiepa. IlepBas kocmuueckas CKOpOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tena. Bec Ttena, nBumxyiierocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUIIa TPEHMSI ITOKOSI.
Koadpdunuent tpenns. Cuna conpoTUBICHUS PU IBUKEHUH TENA B )KUIKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuita Apxumena.

TexHudyeckue yCTPOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHI: MOMIIUITHUKY,
JNBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

Habumronenue aBu>XKeHUs TeNl B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIMT OTHOCHUTEBHOCTH.

Kayenne aByX IWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLUAIbHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIEN MPUIOKEHHBIX K Ty CHJI C IPOU3BEICHUEM
MAaccChl Tea Ha €ro YCKOPEHHE B HHEPLUAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAOIIMX B PE3YIbTATE B3aUMOCUCTBUS TEI.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U AJACHUU.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CUJI NIPU JABMKEHUH OpyCKa IO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka ruIOTE3Bl O HE3aBUCHUMOCTH BpPEMEHHM JBWKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



HccnenoBanue 3aBUCMMOCTH CHWJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

N3ydeHne nBUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTBIO, NIEPEKUHYTOU Yepes
JErKUid OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBucuMOocTH Frp(N).

UccnenoBanne nBrkeHnus Opycka MO HAKIOHHOHN TUIOCKOCTH C MEPEMEHHBIM
KO3 (PUIIMEHTOM TPEHUS.

N3ydenune nBuxkeHMs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAOE Teno. IlocTymaTenbHOEe W BpalllaTeIbHOE JABUYKEHUE
TBEPAOro Tena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpalleHus. Ilimedo cuibl.
CroxxeHue cuil, IPUIOKEHHBIX K TBEpIoMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HEyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, PeIIETUaThle KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

UccnenoBanne yciaoBUM paBHOBECUS TBEPAOrO TeENA, HWMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3yueHnne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHOM TOYKHM, CHCTEMBI MaTEpUAIbHBIX TOUEK. L[eHTp Macc
CHUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBH>)KEHUU LIEHTPa Macc.

NmMnynbe cuiibl 1 NBMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnyibca MarepuanbHOW TOUYKHM. [IpencraBiieHHe O COXpaHEHUH
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJISX.

Pabora cuiael Ha MajgoM M Ha KOHEUYHOM IepeMemieHuH. [paduyeckoe
npe/iCTaBlIeHuE PabOThI CHJIIBI.

MOoOIIHOCTb CHIIBI.

Kunernueckass sHeprusi MaTepuasibHOW TOUKU. Teopema 00 HU3MEHEHUH
KUHETUYECKOW SJHEPTUU MAaTEPUATBbHON TOYKH.



[loreHunanbHble M HENOTEHUMAIbHbIE CHWIbL. [loTeHUManpHass SHEPrHUs.
[ToTenmmanbHas sHeprust yrnpyro nehopMupoBaHHOUW NpyxuHbL. [loTeHnmanbHas
SHEprus Tejaa B OMHOPOAHOM I'PaBUTAMOHHOM Iose. [loTeHnnanbsHas sHeprus Tesna
B TPAaBUTALIMOHHOM II0JI€ OJAHOPOJHOrO Iapa (BHYTpM M BHe wmapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThst KOCMHUYECKask CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHHUUECKOU SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUU.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyn I HWACATbHOM XKUJIKOCTH KakK CIEIACTBHE 3aKOHA
COXPAHEHHUsI MEXaHUYECKOU YHEPTUU.

TexHu4yeckue yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KONEP, MPY>KMHHBIA MUCTOJIET, TUPOCKOI, (PUTypHOE KaTaHUE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

N3mepenne MOITHOCTH CHUJIBI.

W3meHeHune sHepruu Tesa Mpu COBEPIIEHUU paOOThl.

B3aumHbIe mnpeBpamieHus KMHETUYECKOM W ITOTECHLMAJIBbHOW SHEPTrUM NpPU
JNENUCTBUH HA TEJO CHUJIBI TSHYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3HEpPruu npu CBOOOHOM Ma/ICHHH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

N3mepenue nmnyibca Tejia 1o TOPMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS ¥ MOLIHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHUs] UMITYJIbCA IIPU YIIPYTOM B3aUMOJICCTBUM.

N3mepeHne KHHETUYECKOM YJHEPTHUH TeEJIA 10 TOPMO3HOMY IIYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAILHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHUIIBI
TPEHUSI.

Onpenenenue pabOThl CWIbI TPEHHS] MPU JBWKEHUM Tela IO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. Mogekyasipuast Gu3nka u TEpMOAMHAMMKA.

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OcHOBHbBIE TOJOXKEHUST MOJEeKyJsipHO-KuHeTnueckoi Teopun (MKT), wux
onbITHOE 00ocHOBaHue. {uddys3usa. bpoyHoBckoe nBuxkeHne. XapakTep JIBUKCHUS
Y B3aMMOJECHCTBUSl YacCTHUIl BEIIECTBA. MOJEIM CTPOCHUS Ta30B, JKUIKOCTEH W
TBEPJBIX TET U 00BSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosiekya (atomoB). KonndectBo BemectBa. [loctosinaas ABorapo.



TeruioBoe paBHOBecue. TemriepaTypa W crocoObl e€ u3Mmepenus. l[llkama
temrieparyp Llenbcus.

Mogenp uaeanbHOrO ra3a B MOJEKYJIAPHO-KUHETUYECKONM TEOPUU: YaCTHULbI
rasa JBMXKYTCSI XaOTUYECKHU U HE B3aUMOJECUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temrieparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoliieccsl B

UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
Ipe/ICTaBIIEHUE U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBa3p MEXIy JaBJICHUEM H  CpeOHEed KUHETUYECKOW  DHEprueu
MOCTYIATEIHHOTO TEIJIOBOTO JBMIXKEHUS MOJEKYJ HIealbHOro ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU UJI€aTIbHOTO rasa).

CBsi3b a0COJIIOTHOM TEMITEpaTyphl TEPMOJIUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETUYECKOW SHEPrUer MOCTYNAaTENbHOIO TEIJIOBOIO JABMKEHUS €€ YaCTHLL.

TexHu4Yeckre YCTpPOMCTBA W TEXHOJOTMYECKUE MPOLECCH: TEPMOMETP,
OGapomeTp, MoTy4eHne HAaHOMATEePHAJIOB.

Hemoncmpauuu.

Mopenu 1BUKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOT'O ABHKCHHUS.

Busaeoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JBUKEHUSL.

Huddy3us xxugkocTen.

Mogaens onbita llITepha.

[IputsxkeHne MONEKYII.

Mopaenu KpuCTaININYECKUX PEIIETOK.

HabGntonenue u uccieqoBaHue U30MpoLIECCOB.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomel, npaKkmuKkym.

UccnenoBanne mpoluecca yCTAHOBIEHUS TEIUIOBOIO PABHOBECUS IIPHU
TEIUIO0OMEHE MEXKY TOPSIYEe U XOJIOAHON BOAOM.

N3yuenne wu30TepMHUYECKOro Iporecca (PEeKOMEHIOBAHO MCIOIb30BAHUE
1udpoBoi Ja00paTOpun ).

N3ydeHne n30xopHOro npoiecca.

N3yuyenue nzod6apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonnnamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JId
TEPMOANHAMHUYECKON CUCTEMBI. BHemHNEe n BHyTpeHHUE napameTrpsl. [lapamerpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEHUE 3HAUCHUS BEJIMYUH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHamuku. CamMonpou3BOJIbHAS — pelaKcalus
TEPMOJUHAMUYECKOW CUCTEMBI K TEITUIOBOMY PAaBHOBECHIO.



Mopenb uj€aqbHOrO Ta3a B TEPMOJAMHAMUKE — CHCTEMa YypaBHEHUNA:
ypaBHeHne MenneneeBa—KianeiipoHa U BbIpa)K€HUE JJIsI BHYTPEHHEH SHEPTUU.
VYcnoBus NPUMEHHMOCTH 3TOM MOJIENIN: HU3KAasl KOHIIEHTpalus YacTHll, BBICOKUE
TeMIiepatrypsl. BeipaxkeHue AJis1 BHyTpEHHEH SHEPTrUU OJHOATOMHOTO UACATbHOTO
rasa.

KBa3zucraruueckue u HecTaTU4ECKUE MPOIECCHI.

DneMeHTapHas paboTa B TepMoArMHaMuKe. Berarcienne paboTsl 1o rpaduky
npoiiecca Ha PV-auarpaMmme.

Temonepenaya  kak  crmoco®0  M3MEHEHMsI  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKOW  CUCTeMBbl  0e3  coBeprieHuss pabotel. KouBekius,
TEIJIONPOBOIHOCTb, U3TyUEHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YHAenbHAsT W MOJSpHas
TEIUIOEMKOCTU BEIECTBA. YpaBHeHUE Maiiepa. YaenpHas TeEIioTa CropaHus
ToriBa. Pacu€r konmuyecTBa TEIUIOTHI TpH  Terionepenave. [lonstue 00
anrabaTHOM IIpoIlecce.

IlepBblii 3aKOH TepMOAMHAMUKHU. BHYTpeHHs1s dHeprust. KonmnuecTBo TENI0THI
U paboTa Kak Mepbl U3MEHEHHs BHYTPEHHEW SHEpPruM TEPMOJMHAMHYECKOM
CUCTEMBI.

BTtopoii 3akoH TepMOMHAMUKH /1JI1SI pABHOBECHBIX MTPOIIECCOB: Ue€PE3 3aIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CUCTEMBI IPOXOAUT €IUHCTBEHHAs
aanabara. AOCONIIOTHAs TeMIeparypa.

BTtopoii 3aKk0oH TepMOIMHAMUKHY 711 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOoTy OT 0oJiee XOI0AHOr0 Tena K 0oJiee HarpeTomMy 0€3 KOMIIEHCAIun
(Knay3uyc). HeoOpaTumocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnune! gecTus TermioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenre KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACTIEKThl UCIOJIb30BAHUS TEIUIOBBIX ABUratenei. TemioBoe
3arps3HEHUE OKPYXKAIOIICH Cpe/ibl.

TexHu4eckre yCTpOWCTBA U TEXHOJOTMUECKHE NPOLECCHI: XOJIOAWIbHUK,
KOHJIUIIMOHEP, AU3EIbHbIA W KapOIOpAaTOpPHBIN [BUTATENH, MapoBas TypOuHA,
MOJIyYEHUE CBEPXHHU3KUX TEMIEepaTyp, YTWIH3AIMUS «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTUIU3AIMS OMOOPraHUYECKOro TOIUINBA IS
BBIPAOOTKHU «TETUIOBON» U JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3Menenue TemmnepaTypsl IpU aiuadaTUuEeCKOM PACIIUPECHUM.

Bo3gyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEITIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPTUH.

HccnenoBanne aquabaTHOro npouecca.



KommnbroTepHbie MOJIENH TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenue yaenpHON TENIIOEMKOCTH.

HccnenoBanue npounecca OCThIBaHUS BEILIECTBA.

WccnenoBanue aquabaTHOro nNpouecca.

N3yueHne B3aMMOCBS3M JHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJECUCTBUS H
TEMIIEPATYPhI KUTICHUS KUIAKOCTEH.

Tema 3. Azpecammnivie cocmoanus eeuyecmea. Dazogvie nepexoow.

[TapooOpa3zoBanue u KoHIeHcaIus. Micriapenue u kunenue. Y nefibHasi TerioTa
napooOpa3oBaHMUs.

HaceblllieHHble W HeEHachbIlleHHbIE mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH U JIABJICHUS HACBIIIIEHHOTO Mapa OT TEMIIEPaTypPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JABJICHUS B
AKUIKOCTH.

Bnaxxaocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIhHAS BIIAYKHOCTD.

Tsépnoe Teno. Kpucrainmuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
KpuctayioB. [lnaBiieHMe W KpuUCTaM3auus. YJIeJdbHas TEIUIOTa IUIABJIECHUS.
CyO6numarnus.

Hedbopmanuu TBEpAOrO Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux gedopmaruii.

TemoBoe pacmupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacmpenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHUN YacTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEeprun B Ga30BbIX MEPEX0aX.

VYpaBHeHue TeroBoro 6anaHca.

[ToBepxnoctHoe HaTsbKeHHE. K0P hUIIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnsipusie siBnenusi. JlaBiaeHue noji MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamaca.

TexHudyeckre yCTpOWCTBA W TEXHOJIOTHYECKHE MPOLECCHI:  KUAKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TennoBoe pacuinpeHue.

CBoiicTBa HaChIIIEHHBIX MapOB.

Kunienne. Kunenue npy noHM>XEHHOM 1aBJICHHU.

N3Mepenure cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanumsipasie sBieHusl.

Mopenu HEeHbIOTOHOBCKOM YKUJIKOCTH.



CniocoObl U3MepeHus BIIaKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarimii.

Habmronenune manbix gedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

H3mepenune yaenbHON TEIIOTHI TUIABICHUS JIbAA.

N3ydeHue CBOMCTB HACBIILIEHHBIX [1apPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/yXa M OLIEHKAa MacChl MapoB B
MOMEIIECHUU.

N3mepenne ko3 dunpeHTa moBEpXHOCTHOTO HATSIKCHHMS.

Nsmepenne monyis FOHra.

UccnenoBanure 3aBucuMocTH Jedopmanuu  pe3uHoBoro obpasma  oT
MPWIOKEHHOU K HEMY CHUJIBL.

Pasznen 4. JaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3auuss Tell U €€ MpOSIBICHUA. JJNEKTpUYECKUil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKH, [HMAJIEKTPUKA U TMOJTYIPOBOJIHUKH.
DIJIEMEHTAPHBIN ATIEKTPUUECKUN 3apsifl. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero aeiicTBre Ha 3JIEKTPUYECKUE 3aPSbI.

Hampsox€anocts  anekTpuueckoro  mofsa.  [IpoOueid  3apsa.  Jluaum
HaIpsH>KEHHOCTH AJIEKTPUUECKOro Nouisi. OTHOPOAHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOTr0 MOoJsA. Pa3HOCTh MOTEHIMATIOB U
HarnpsbkeHue. [loTeHunmanbHash SHEprust 3apsiia B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpocTaTuyeckoro noss. CBsi3b HANPSIKEHHOCTH TMOJS U PA3HOCTH
NOTEHIUAJIOB I  DJIGKTPOCTATHUYECKOTO MoJsi (KaKk OJHOPOJAHOr0, TaK U
HEOTHOPOHOTO).

[IpyHIMT CynepNO3ULIUN SIEKTPUUECKUX TTOJIEH.

ITone Todeunoro 3apsma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. Ilome
PAaBHOMEPHO 3apsbKEHHOro mo o0bhéMy miapa. [lonme paBHOMEpHO 3apsKEHHOM
OeckoHEUHOM TUIOCKOCTH. KapTwHbl JUHUNA HanpsOKEHHOCTH DJTHX MMOJeH U
SKBUITOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsiO0B.

JIupneKTpuKku B 3JIEKTPOCTATUYECKOM  TIOJIE. JlnanekTpuyeckas
IIPOHUIIAEMOCTh BEILIECTBA.

Konnencarop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.



[TapannenbHOE coenrHEeHnE KOHIeHCAaTOpoB. [locnenoBaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

JIBrm>KeHHe 3apsyKEHHOM YaCTUIBI B OAHOPOIHOM JIEKTPHUYECKOM ITOJE.

TexHudecKrue yCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTAaTHUECKasi 3allluTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOH/IEHCATOpPhI, TeHepaTtop Bau ae ['paada.

Hemoncmpauuu.

YCTpOUCTBO M IIPUHIUII IEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogaens a5ekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM IIOJIE.

DIIeKTpOCTaTUUECKas 3aIIUTa.

Y CTpONCTBO U JIEMCTBHE KOHIEHCATOPA MMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIGKTPOEMKOCTH ILJIOCKOT'O KOHJAEHCAaTOpa OT IUIOIIAH
IJIACTUH, PACCTOSHUSA MEXK1Y HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsKEHHOT0 KOHJEHCATOoPa.

3apsiika U pa3psKa KOHIEHCATOpa 4epes3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apsyKEHHBIX TEII.

HaGmronenune npeBpaiiieHrs SHEPTUH 3apsSKEHHOT0 KOHASHCATOpa B SHEPTUIO
U3JIY4EHUsI CBETOIMO/IA.

N3yuenne npoTekaHus TOKa B IETH, COAEPIKAIICH KOHAESHCATOP.

Pacnpenenenue pPa3HOCTH NOTEHI[MAJIOB (HampsKEeHUs ) npu
MOCJIEIOBATEIIbHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuii mox.

Cuia toka. [locTosAHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSHHOTO 3JIEKTPUUECKOro Toka. McTtounuku
toka. Hampspkenne U u DJ1C &.

3akoH OMa U1l ydacTKa Lenu.

DIIEKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTD COITPOTUBJIEHUS OJHOPOIHOTO
OPOBOJHUKA OT €ro JUIMHbI W IUIOWIAAX IONEPEYHOr0 CEUeHHs. Y JIeTbHOE
CONPOTUBJICHUE BEIECTBA.

[TocnenoBaTenpHOE, NapaJlIeIbHOE, CMEUIAHHOE COEANHEHUE MTPOBOJIHUKOB.
Pacuér pa3BeTBnéHHBIX dekTpuueckux memnei. [IpaBuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOTO TOKa. TersoBass MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHyTpEeHHEE CONPOTUBICHUE UCTOYHHKA TOKA. 3akoH OMa J1J1s1 IOJTHOU
(3aMKHYTOM) sieKkTpuueckoil 1enu. MOIIHOCTh HUCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnaeHcaTop B ey MoCTOSHHOIO TOKA.

TexHuueckrue yCTpPOMCTBAa M TEXHOJIOTMYECKHE NPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK IJIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

W3mepeHne cuiibl TOKAa U HaIIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKAa OT HANpPSIKEHUSA I PE3UCTOpa,
JaMIIbl HAKaJIUBaHUS U CBETOIUO/A.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIMHBI,
IUIOLIA/IY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS ITPU TOCTOSSHHOM
HANPSHKEHUH.

[Ipsamoe nzmepenne IIC. KopoTkoe 3amMbIKaHHE TAIIbBAHUYECKOTO 2JIEMEHTA
Y OLICHKAa BHYTPEHHETO COIIPOTHUBIICHMSI.

CnocoObl coequHeHns UCTOYHUKOB Toka, D/]C Gartapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKY MOJIIOCAMU UCTOYHHUKA TOKA OT
CWJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

HccnenoBanne CMEIAHHOTO COEAMHEHHS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHUS TPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIaMIIbI
HaKaJIMBaHUS.

YBenuueHue npeaena u3MepeHus: aMiepMeTpa (BOIbTMETPA).

N3mepenne D/IC u BHYTpPEHHETO COMPOTUBIICHUSI HICTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd J/]C rampBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
IPpH KOPOTKOM 3aMBIKAHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEKY MOJIFOCAMU UCTOYHHUKA TOKA OT
CWJIBI TOKA B LEIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3iuyHbIX cpeoax.

DJNeKTpuuecKass MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTb COINPOTHUBIICHHUS METAJUIOB OT
TemnepaTrypsl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA NEKTPOHHBIX ITYYKOB.



[TomynpoBoaHUKM. CobOcTBeHHas u MpUMecHas MIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B BJIEKTPOJHUTAX. DIEKTPOJIUTHUECKAs TUCCOLMALIMS.
DnekTponu3. 3aKoHbl Papajes ISl ANEKTPOIu3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOIO paspsana. Monnaus. [Liazma.

TexHuueckne yCTpOMCTBA WM MPAKTUYECKOE MNPUMEHEHUE: Ta30pa3psiIHbIC
JaMIIbl, SJEKTPOHHO-Ty4YeBasi TpyOKa, TMOJYINPOBOAHUKOBBIE MPUOOPHI: MO/,
TpaH3UCTOpP, (POTOAMOI, CBETONO/, rajibBaHUKA, paUHUPOBAaHUE ME/IU, BHITIJIaBKa
AJFOMUHUS, DIIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOIUTOB.

3akoHsbI sekTponusa Papajes.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

CpaBHeHME TPOBOJUMOCTH METAJJIOB U MOTYIPOBOAHUKOB.

OIHOCTOPOHHSAS TPOBOUMOCTD JUO/A.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Habmonenue >nexkrpoinusa.

N3mepenue 3apsiaa OqHOBAIIECHTHOI'O MOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BONIBT-aMIIEPHOM XapaKTEPUCTUKH TUOA.

Du3uYeCKU NMPAKTUKYM.

CniocoObI u3MepeHus: PU3NYECKUX BEIMYMH C UCTIONIb30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX HU3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIC M OTHOCUTENIbHBIC TTOTPEITHOCTA U3MEPECHUN (PU3UICCKUX BEIIMYNH.
O1nieHKa TpaHull TOrPENTHOCTEM.

[IpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3nuecKnX BENWYMH, TPOBEPKAa NPEII0KECHHBIX THIOTe3 (BBIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHUX  paszgenax «YUYEHUYECKHHA  DKCIIEPUMEHT,
J1abopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3U.

Nzyuenue xkypca puzukn yrayoaéHHoro ypoBHs B 10 Kacce OCyIecTBISETCS
C YUYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHU MATEMAaTHKH,
OMOJI0THH, XUMHH, Teorpadvy U TEXHOJIOTHH.

Mescnpeomemmnole nonamus, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHWE, Hay4YHbIA (aKT, TUroTe3a, (pu3mMvecKkas BETUYMHA, 3aKOH,



TEOpHs, HaONIOJACHHWE, OSKCICPUMEHT, MOJACIMPOBAHKUE, MOJICib, HW3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBas TaOOPaTOPHSI.

Mamemamuka: penieHue CUCTEMbl YypaBHeHUUW. JluHeWHas QyHKIMS,
napaboua, runepOona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
yTHIN3aIUs OMOOPTaHMYECKOrO0 TOIUIMBA JIJII  BBIPAOOTKH  «TEIJIOBOW» U
ANIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KalWJUISIPHBIE SIBIICHUS B TIPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII, MOJTb
BEIIECTBA, MOJIIpHAs Macca, MOJydeHHEe HAHOMAaTepualioB, TEIJIOBBIE CBOMCTBA
TBEPABIX TEJ, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAILIBI, SJIEKTPUUECKUE CBOMCTBA
METAJUIOB,  DJIEKTPOJIMTHYECKAs]  JHUCCOIMAIMs, TalbBaHWKA, OSJEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpus: BnaxuHocTh Bo3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBIKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUH), WUCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHUS
MEXaHUKHA B TEXHUKE (THPOCKOI, BOJOMET U APYTHE), JABUTATENb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObBITOBOW XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHUeCKasi 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
ra3opaspsiiHbIE JIAMITbI, TOTYIPOBOJHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Paznen 4. DaekrpoauHaMuKa.

Tema 4. Macnumnoe noe.

B3aumopelicTBre TIOCTOSHHBIX MAarHUTOB W NPOBOJAHUKOB C  TOKOM.
MarautHoe 1none. Bekrop MarHuTHOM uMHAyKuuMW. lIpuHmmn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBieHUE U MOAYJIb. JIBUKEHUE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Itosie. Pabora cunbl Jloperma.

MaruautHoe nosne B Beuiecte. DeppoMarHeTuky, rnapa- U THAMarHeTHKH.



TexHuueckue yCTPOﬁCTBa N TCXHOJOIMYCCKHUE IIPOHCCChl: IMMPHUMCHCHUC

MTOCTOSTHHBIX MarHuTOB, AJICKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMA ~ MAarHUTHOTO  MOJs  MOJIOCOBOTO M
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaprrHa nuHui MaraHuTHOW MHAYKIUH TOJISL JJIMHHOTO IIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnekmpomacHumnas uHOYKYUs.

SBreHne DJIEKTPOMArHUTHOM WMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
uHaykuud. OJIC uHAyKuuu. 3aKOH HJIEKTPOMAarHUTHOW uWHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe nose. Toku Pyko.

OJC uHAYKUMHU B OPOBOJHUKE, JABUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTH B LENH HOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKre YCTpPOMCTBA M TEXHOJOTMYECKHUE MPOLIECCHl: WHIYKIIMOHHAsS
I1€4Yb, COJIEHOU/, 3aIlIUTa OT JIEKTPU3ALMU TEI IIPU ABUKECHUM B MATHUTHOM MOJIE
3emuI.

Jemoncmpayuu.

Habmronenne ssBieHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne mMarauTa B alFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

NccnenoBanne 3aBucumoctd 3/]C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre MHIYKIIMU BUXPEBOTO MArHUTHOTO TIOJISL.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMUCAHUE.
DHepreTuyecKoe ONMUCaHUuEe (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna U ¢aza konebanuif. CBs3b aMIUIUTYABI KOJIEOAHUUW HCXOIHOM
BEJIMYUHBI C aMIUTUTyAaMU KoJieOaHHM €€ CKOPOCTH U YCKOPEHHMUSI.

Ilepuog u uactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KoOJI€OAHMI
MaTeMaTU4YecKoro wmastHuka. Ilepuon cBOOOIHBIX KoJeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsTue o 3aTyxatrouux KoneOaHusX. BeiHyXkaeHHbIe KoeOaHus. Pe3oHaHc.
PezonancHas kpuBasg. BiusHue 3aryXxaHus Ha BHJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueNu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHUS.

HaGmronenne HE3aBUCUMOCTH TIEPHOJAa MAJIBIX KOJieOaHUH rpy3a HA HATH OT
AMILTUTY/IbI.

WccnenoBanue 3aTyxaromux KojieOaHui U 3aBUCUMOCTH MEpHO0/ia CBOOOIHBIX
KoJieOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHuid rpy3a Ha MACCUBHOM TIPYKUHE C LEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 HI€ATIbHOM MOJIENU MPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUU MPU KOJICOaHUSX Tpy3a Ha MPY>KUHE.

UccnenoBanrie BBIHYKICHHBIX KOJICOaHU.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3Mmepenne mnepuoga CBOOOTHBIX KOJIEOAHUNM HUTSHOTO W TPYXUHHOTO
MasTHUKOB.

N3yuyenue 3aK0HOB JBIKEHUS TeJa B XO7€ KOJIEOaHUW HA YIPYTOM IMO/IBECE.

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOAHUH.

UccnenoBanre BBIHYKICHHBIX KOJICOAHUIA.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsa KOHAEHCaTopa ¢ aMIUTUTY0M CHIIBI TOKA B KOJIEOATEThbHOM KOHTYPE.

3aK0OH COXpaHEHUS SHEPTUU B UJI€a]IbHOM KoJjie0aTeTbHOM KOHTYPE.

3aTtyxarommue 3JEKTPOMAarHUTHbIE KOJIeOaHMUsI. BriHyX€HHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEHUCTBYIOIIEE 3HAYEHHWE CHWJIBI TOKA W HANpsKEHUS TMpU pa3inudHou dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHMU.

CunycouJianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOpP M KaTyIIKa
WHYKTUBHOCTH B LIETIHM CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W MOTpeOIeHHE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH TMPU MPOU3ZBOACTBE 3eKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre ycTpOMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TUHUU AJIEKTponepeay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTpOMarHuTHOTO TEHEPATOpA.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTH W KOHACHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U IPUHLIUI IEUCTBUS TpaHCPopMaTopa.



Mognenbs AMHUM 3JIEKTpONepeaayH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

HccnenoBanre nNepeMEHHOr0 TOKa 4Yepe3 IOCIEOBATENIbHO COEAUHEHHBIE
KOH/IEHCATOP, KAaTYILKY U PE3UCTOP.

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanre pabOThl MICTOYHUKOB CBETA B LEMU NIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
IPOAOJBbHBIE BOJIHBL. llepron, CKOpOCTh pPACHpPOCTPAHEHMs]T W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)K€HHE, NpEIOMIICHHE, HHTepPEepeHuus U
nudpakuuys.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaK€HUE,  MPEIOMJICHUE,
noJspu3aiys, “HTepdepeHns u TudpaKims.

[Ilkana 3MeKTpOMarHuTHBIX BOJH. [IprMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckne ycTpoilcTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paauolpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIEOAHUN.

Habntonenue orpaxeHus: M NPEIOMIIEHUS MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

AKYyCTUYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

HaOntoneHnue cBsi3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIATYAOW H
4acTOTOM KOJIEOaHU.

WccnenoBanrie CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHUE,
noJsspuzans, tudpakiys, nHTepdepeHIns.

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



N3yueHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHEHOE pacupOCTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbI UICTOUHUK CBETA.

OTtpaxkenue cBeTa. 3aKoHbI oTpaxkeHHs cBeTa. IlocTpoeHue nzoOpakeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIA NTOKA3aTeNb NpeaoMieHus. [IoCTOSIHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JJIMH BOJIH IIPU IIEPEXO01€ MOHOXPOMATUYECKOIO CBETA YEPE3
IPaHULLY pa3deia JBYX ONTHYECKUX CPEX.

Xon nyueit B mpusMme. [ucnepcust cera. CiloxHbIA cocTaB O€noro cCBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi MmoaHOro BHYTPEHHETO
OTPaKECHMUS.

Cobuparomire 1 paccerBarolye TuH3bl. ToHKas nH3a. POKYCHOE pacCTOSIHUE
U ONTUYECKas CUJa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUSL TOHKOM
chepuyeckoil JHMH3BI OT €€ TeOMETPUM U OTHOCUTENIBHOTO IOKa3aTens
IIPEIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUUYEHHUE, 1aBAEMOE JIMH30M.

Xop Jy4a, MPOMIEAINIETO JIMH3Y MOJ IMPOHW3BOJBHBIM YIJIOM K €€ TJIaBHON
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

Onrtuueckue mpubopel. Paszpemniaromas cnocoOHOCTh. [71a3 Kak onrudeckas
cucrema.

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. HWHTepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTHHE OT JBYX KOIEpEHTHBIX HWCTOYHHMKOB. IlpuMepbl KilacCHYECKUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakuronHas pemérka. YclIOBUE HAOIIOIEHUS
[VIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKME NIPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, HMpOCBETICHUE
OITHKH, BOJIOKOHHASI ONTHKA, TU(paKIIMOHHAs perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



UccnenoBanue npesomMiieHUs: CBETA.

HabGntonenune nogHoro BHyTpEeHHEr0 oTpakeHusi. Mojiennb CBETOBO/IA.

UccnenoBanre xoma CBETOBBIX IMYYKOB YEpe3 IUIOCKOMApaILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanuie CBONCTB N300pasKeHUN B JTMH3aX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipuzanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
IpUMEpPE KUIKHUX JTUH3).

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHMsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habntonenune nudpaxkuuu, nHTEpPEPEHINH U MOISIPU3ALUN CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEpeHIINM J1a3epHOT0 U3ITYYCHUS Ha JIBYX IIEJSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[Tonydyenue criekTpa U3JIy4yeHUs CBETOIMOAA MPHU MOMOILIU TU(PAKIIMOHHON
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

['paHuLIbl MPUMEHUMOCTH KJIaCCUYECKOM MexaHuku. [locTynarsl ciennanbHON
TEOPUU OTHOCUTEIHHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenma.
VYcenoBue npryMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHEprusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b Macchl C SHEPrUEH U UMIYJIBCOM PENSATUBUCTCKON YaCTHUIIbI. DHEPTUS
TIOKOSI.



TexHUYecKue YCTPOMCTBA M TEXHOJIOTHYECKHUE TPOIIECChI: CITyTHUKOBBIC
NPUEMHHUKHU, YCKOPUTENH 3aPSyKEHHBIX YACTHIL.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIyJIbCa U SHEPrUU  PEISTUBUCTCKUX dYacTull (1o
dororpadusmM TPeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IydeHHE (U3IydyeHHe aOCOIIOTHO YE€PHOTO Tena).
3akoH cMmemenns: Buna. I'nnores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

doroaddext. Ombitel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHEHHE
OinmreitHa 11 potodddekra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJMIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BomHoBble cBoMicTBa yactu. Bonnael ne bpoia. Inuna BosHb! e bpoitis u
pa3Mepbl 00JacTH JIOKalW3alMu JBWXKYyleWcs vactuibl. KopmyckymnsipHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUS! HEONpPEIeIEHHOCTEN
I'eitzenbepra.

TexHU4YecKre YCTPOMCTBA MU TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemenT, GHOTOMATYMK, TYHHENbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®dotor(PheKT HA yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Cseroanoy.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune noctostHHoM [nanka Ha ocHOBE HcciienoBanus Gorodddekra.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOJIMO]] OT HAIIPSIKEHUS.

Tema 2. Duzuxka amoma.

OnbIThl MO KCCIENOBAHUIO CTpOEHUsl aroMma. IlnmaHerapHas Molenb aroma
Pesepdopna.

[Toctynater bopa. M3nyuenue u noryorieHne GOTOHOB MPU NIEPEXOE aTOMa C
OJIHOT'O YPOBHS SHEPTUU Ha JIPYTOM.



Bunsl ciektpoB. CekTp ypoBHEN 3HEPTrUU aTOMa BOJOPOJIA.

CnoHTaHHOE U BBIHYKJIEHHOE U31ydYeHHe cBeTa. Jlazep.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO U AEHCTBUE CUETUNKA NOHUZUPYIOIUX YACTHULL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HaOmronenue TMHER4aTOro CrekTpa.

HccnenoBaHue crniekTpa pa3peKE€HHOr0 aTOMAPHOTO BOAOPOJa U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomMHO20 A0PA U ITEMEHMAPHBIX YACHIUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucno sapa. U3orormsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnaz. ['amma-u3nydeHue.

3aKOH pAaJIMOAKTHBHOIO pacrnajaa. PaauoakTUBHBIE H30TONBI B IPUPOJE.
CBolicTBa MOHM3HMPYIOUIETO W3JIY4YCHHs. BiusHHE paguoOakKTUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [led ekt maccol sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiemsl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCHEKThl pPa3BUTHA
AJIEPHON YHEPTETHUKHU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICOTOHBI.
[Ipencrasnenune o CrangapTHoi Mojenu. KBapk-ritooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHod Mojenu. TéMHas matepust U TEMHas
SHEprus.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBa M TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETP, KaMepa
Bunbcona, sinepHbIil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MArHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.

Pa3nen 8. JieMeHTHI ACTPOHOMHUM M aCTPOPU3UKH.



Otanbl pa3BUTHUS acTpoHOMHUH. [IpUKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUYCHHE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKUA JIE OOBIACHEHHS MPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Meronbl acCTpOHOMUYECKHUX HCCAeNOBaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJECKOIbI, PaJAHOTENECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOE
JBU>KEHUE.

Conneunas cucrema.

Comnniie. ConmHeunasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE311bl, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMmma «CrneKTpaibHbIN Ki1acc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEA0BATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCJIEA0BATEIBHOCTU. BHYTpeHHEE CTpOEeHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA U
3BE31. DTaIbl )KU3HHU 3BE3I.

Mneunsiii Ilyte — Hama [amaktuka. Ilonoxenne n neuxkenue ConHia B
lNamaktuke. Tunel ranaktuk. Pagroranaktuky u kBaszapsl. UEpHBIE NBIPHI B SApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmoro B3psiBa. PenukToBoe n3nyyeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeIeHUs TTOJIOKEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aMsi CeBEpHOro Moymapuss U SpKue
3BE3/bI.

Habntonenuss B Tteneckon JlyHBI, IJIaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUU.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIH30BAHUEM aHATIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX NPUOOPOB U KOMITBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUN (HPU3UUECKUX BEIUYHH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paszaenax «YUYEHHYECKMH  DKCIEPHMEHT,
1abopaTopHbI€ pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucTeMaTu3anusl CoJIep KaHus paszie]oB Kypca «MexaHukay,
«MonekynspHas GU3NKa U TEPMOJUHAMUKAY, « IIEKTpOAMHAMUKaY, «Konebanus u
BOJIHB», «OCHOBBI CHEIUAJIBHOW TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
(duznka», «I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢Qusuku u acTpoHOMUHM B DIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMATIbHON M ATUUECKOH cepax AesITeNbHOCTH YeTI0BEeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpPA, 3HAYCHUE OIHUCATEIbHOW,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoil Teopuu, poiib GU3NUECKONW TEOPUU B POPMUPOBAHUM MPEACTABICHUIMI
0 (¢u3nUecKor KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yuenue kypca puzuku yriay0naéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€Ml C KypcamMu MaTEMaTHKH,
Ouooruu, XUMuH, reorpadui U TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
MOTPEUTHOCTH U3MEPEHUHN, U3MEPUTENBHBIE TPUOOPHI, ITUpPOBas 1a00paTOpuUs.

Mamemamuka: peunieHUE CHCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbIe 3JIeMEHTApHBIX (QyHKUMWA. [Ipu3Haku MomgoOusi TPEyroabHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBJICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JBIKEHUS B JKMBOW MNPUPOJE, SKOJIOTMYECKHE PHUCKH MPHU IPOU3BOICTBE
ANIEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpeisl,
yJIbTPa3ByKOBasi JIMAarHOCTHKAa B MEIUIMHE, ONTHUYECKUE SBJICHUS B >KUBOU
IPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BaHUSI KPUCTAIIIMYECKON PEIIETKHU, CIIEKTPAIbHBIA aHAIH3.

I'eocpaghusn: marnuTHble TMONIOCAa 3€MJIM, 3al€KH MArHUTHBIX PYI,
doTochEMKa 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocun: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEeKTpoABUTraTeNlb IKOOH, TeHepaTop MEPEMEHHOI0 TOKa, MHIAYKLIMOHHAsS IeYb,
JMHUU 3JEKTpONepenay, 3IeKTPOABUTaTENb, paaap, PaauONpUEMHUK, TEIEBU30D,
anteHHa, TtenepoH, CBY-meub, ynabTpa3ByKoBash JUAarHOCTHUKa B TEXHUKE,
NPOCKLIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CITyTHUKOBbBIE
NpUEMHUKH, IEPHASI FHEPTETUKA U SKOJIOTMUYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJIAHUPYEMBIE PE3VIJIbTATBI OCBOEHNM A ITPOI'PAMMBI 10O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yJibTaTbl OCBOCHHUA ydeOHoro mnpenmera «Duznkar
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJULUOHHBIM IIEHHOCTSIM POCCHUHCKOT0o OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANN3ALNNA OCHOBHBIX HAIpPaBICHUMN
BOCIIUTATENIbHOU JIEATEIIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

e c(hOPMUPOBAHHOCTH I'PAXKTAHCKOM MMO3ULIUU 00YUAIOIIErocs KaK aKTUBHOTO
Y OTBETCTBEHHOI' 0O YJIEHA POCCUMCKOr0 OOIIECTBA;

e TMPUHATHE TPAAUIHUOHHBIX OOLIECYETIOBEYECKUX TI'yMaHUCTHUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKIAAHCKOIO
oOmiecTBa, yd4acTBOBaTh B CaMOYIpaBJ€HUM B 00pa3oBaTElbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJCHUCTBOBATH C  COLIMAJIBHBIMU  UHCTUTYTAMU B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAYCHHUEM;

e TOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

e c(hopmMuUpOBaHHOCTH POCCHICKOMN IpaXX 1aHCKOMN UJIEHTUYHOCTH,
MIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOIO TOBECHUS;

e CIOCOOHOCTBH OLIEHUBATh CUTYallMI0O U NPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B AEATEIbHOCTH YYEHOIO;

e OCO3HaHHUE JINYHOTO BKJIAJIa B TOCTPOCHUE YCTOMUMBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIIMTAHMA:

e OCTETHUYECKOE OTHOLICHWE K MHPY, BKIIOYAsg OSCTETUKY HAy4YHOI'O
TBOPYECTBA, MPUCYLIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K pa3IudHbIM chepam MpodecCHOHAIBHON ACSITCIBHOCTH, B TOM
YHCIIE CBSA3aHHBIM C (PH3UKON U TEXHUKOW, YMEHHE COBEPIIIATh OCO3HAHHBIN
BBIOOp Oyayiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO K CaMOOOPA30BaHUIO B 00JIaCTH
(bU3HMKY HA TPOTSHKEHUN BCEH KUZHMU.

IKOJOIrHI€CKOro BOCMuTanud:

c(hOpMUPOBAHHOCTh IKOJOTUUYECKON KYIbTYpPbl, OCO3HAHUE TII00ATBHOTO
XapakTepa IKOJIOTHUECKUX Mpodiem;

IUIAHUPOBAHUE W OCYIIECTBIIEHUE JIEMCTBUU B OKPYXXAlOUIEW cpelne Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

pacIIMPEHUE OIbITA JIEITEILHOCTH 3KOJOTMYECKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE.

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOH JESATENBHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHUs (PU3UKH OCYIIECTBISATH TMPOEKTHYIO M HCCIEIOBATEIHCKYIO
JEATENBbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jjorunueckue JelcTBUA:

CaMOCTOATENBFHO  (OPMYIUPOBATh H  aKTyaJIH3UpOBaTh  MpoOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

OTIPEACNATh e JeATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTECPUH UX
JOCTIKCHUS,

BBISIBJSITH  3aKOHOMEPHOCTH W TMPOTHUBOPEYHSI B  paccMaTpUBaeMbIX
(bU3HUECKUX SIBICHUSX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIU3a UMEIOLIUXCS
MaTepPHAIBHBIX ¥ HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB LIETISIM, OTICHUBATh PUCKHU MOCIIEICTBUN e TEIHLHOCTH;
KOOPJIMHUPOBATh M BBIMOIHATH pPabOTy B  YCIOBHSX pEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMH MOHATUSMU U METOIAMU
(bu3nuecKol HayKu;



BJIAJE€Th  HaBbIKAMM  Y4€OHO-UCCIEAOBATENIbCKOM M MPOEKTHOM
NESTENHOCTY B 00JAaCTH (DU3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJOB pelieHuss 3a1ady  (U3HUecKoro
COJIEP>KAHMSI, IPUMEHEHHIO Pa3IMYHbIX METOA0B MO3HAHUS;

BJIAJETh BHUJAAMH JIEATEIBHOCTH IO MOJYyYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEpIIpeTalnu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM YHCJI€ MPHU CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBSI3U M aKTYaJlU3UpoBaTh 3ajady,
BBIIBUIaTh TUIOTE€3y €€ pEelIeHUs, HaxOAWTh apPryMEHThl I
JIOKa3aTeIbCTBA CBOMX YTBEP)KICHMM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

aHAJIM3UPOBATh IIOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JESITENIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3UKHY;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBI OIIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00JacTell;
BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOIXO0/IbI U PEIICHHS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE abTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ nagopmanueii:

BJI/IETh HABBIKAMU NOJy4Y€HUsS UH(POpMALMK (PUZUYECKOTO COIEPIKAHNS U3
VUCTOYHUKOB PpAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOKUCK,
aHaJIM3, CHCTEMATH3alMI0 M WHTEPHPETALHI0 HHPOPMAalUHUU Pa3THYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJb30BaTh CpeACcTBa HMHMDOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMA B  pEIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, pecypcocOepexeHusl, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOr0 COAEP)KaHHUS B PA3NIMYHBIX (PopmaTax C
yuéTOM Ha3zHadeHus HWH(POpMalLMU M LEJIEBOM ayIuTOpUH, BBIOUpas
ONTUMAaNIbHYIO (HOPMY IPEICTABICHUS U BU3YyaTH3aL1H.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIICCTBJISATH OOIIIEHHWE Ha YypokKax (U3UKH U BO BHEYPOUHOU
JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalliii HW CMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOK) TOUKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJNICTB;

IMIOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW U WHAUBUYAJIbHON
paboThI;

BBHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JCUCTBUMA C y4€TOM OOIIUX
VMHTEPECOB U BO3MOKHOCTEN Ka)XJ0T'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh €I COBMECTHOW JAEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JICMCTBUSL MO €€ JOCTUXKEHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacrpeAeisiTh POJIK C YIETOM MHEHHM y9aCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

OLIEHWBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO yYAaCTHHKAa KOMAaHAbI B
o011 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE NPOEKTHI, OLEHUBATh WAEU C IIO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETHUYECKOE IOBEACHHUE B Pa3IUYHBIX
CUTYAIUsIX, POSBIISITH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIILHO OCYILIECTBIISATh TO3HABATEIbHYIO ACSITEIBHOCT B 00JIACTH
(GU3MKU U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4u;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUIEHUS PACUETHBIX M Ka4E€CTBEHHBIX
3a7a4, TUIaH BBIMOJHEHUS MPAKTHUECKON paboThl ¢ y4ETOM HMEIOMINXCS
pECypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

pacIIMpATh paAMKH Y4€OHOIO IPEIMETA Ha OCHOBE JINYHBIX PEANIOYTEHUI;
JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEILLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAHUIMHA B 00JIACTH
(U3KMKHM, MOCTOSHHO MOBBIIIATH CBOM 0OOpa30BaTENbHBIA W KYJIBTYPHBIH
YPOBEHB.

CaMOKOHTPOJ/Ib, IMOLMOHAJILHBIA HHTEJVICKT:

JAaBaTb OLICHKY HOBBIM CHUTYAllUsIM, BHOCUTb KOPPCKTUBLI B ACATCILHOCTD,
OLICHUBATBb COOTBCTCTBUC PEC3YJIILTATOB LCIIAM,



BJIQJICTh HAaBBIKAMU [I03HABAaTEJIbHOM peduiekcuu KakK OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOIIECCOB, UX PE3YIHTATOB U
OCHOBaHUI;

UCIIO0Ib30BaTh MPUEMBI pEPIIEKCUHM ISl OLIEHKHU CUTYaIIUH, BEIOOpA BEPHOTO
pelIeHHUS;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO MPUHUMATH PELICHUS MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHMBBI M ApPryMEHTHI JPYIMX MPU AHAIU3E PE3YIbTAaTOB
JICATEIILHOCTH;

MIPUHUMATH CeOsl, TOHMMAas CBOM HEJOCTATKH U JJOCTOMHCTBA,

MPUHUMAaTh MOTHBBI M apPryMEHTHI JAPYIrUX MpPU aHAJINU3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH.

B mporecce MOCTMKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHUS TPOTPAMMBI IO
buszuke I ypoBHS CpeAHEero oOmero oOpa3oBaHUST Yy O0yYarOIIUXCS

COBEPIIIECHCTBYETCS AMOIMOHATbHBIN UHTEJUIEKT, MpeAnoJIararonini
c(hOpMHPOBAHHOCT:
e CaMOCO3HAaHHUSA,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

AMOLIMOHAJILHOE COCTOSIHUE, BUAECTh HANPABIEHUS Pa3BUTHUS COOCTBEHHOM
AMOLIMOHATLHOM cdepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBaHMs, BKIIOYAIOLIEr0 CaMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIOCOOHOCTH aJanTUPOBATHCA K
AMOLIMOHAJIBHBIM M3MEHEHUSIM U NPOSBIATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIIOUYAOIIEH CTPEMIICHUE K JTIOCTHXKEHUIO LIEIIN
U yCIIEXY, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh, UCXOAS U3
CBOHMX BO3MOKHOCTEH;

SMIATUHU, BKIIOYAIOUIEH CIMOCOOHOCTh IMOHMMATh  SMOLIMOHAIBHOE
COCTOSIHME JpPYTHX, YUWUTHIBaThb €ro IPHU OCYIIECTBICHUU OOILIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO H CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAaMBATH
OTHOILLEHUSI C JAPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC HU
paspemniaTb KOHQIUKTBHI.

INPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 10 knacce npeMeTHbBIE Pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00y4aIOUIUXCS YMEHHI:



NOHUMATh  POJb (U3UKK B  IKOHOMHUYECKOW, TEXHOJOIMYECKOM,
HKOJIOTUYECKOM, COIMATIbHOM M J3THYEeCKON cdepax esTeIbHOCTH
4eJI0BeKa, pojib U MECTO (PM3UKHU B COBPEMEHHON HAay4YHOH KapTHUHE MUDA,
3HAYEHUE OIMUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU U
NPOrHOCTHYECKOW  (PYHKIMI  (U3MYECKOW TEOpUHM —  MEXaHUKH,
MOJIEKYJIAPHOM (DU3UKK M TEPMOJUHAMHKH, pOJib (PU3MUYECKON Teopuu B
(dbopMHUPOBAHUU TIPEACTABICHUNA O (PU3UIECKON KapTHHE MHPA;

pasnuyarh yCI0BUs MPUMEHUMOCTU MOZENIed (PU3HMUECKUX TeJl U MPOIIECCOB
(s1BEHMI): MHEpIMaNbHAs cucTeMa OTcuéra, adCONIOTHO TBEPAOE TElo,
MaTepuaibHasl TOYKa, PAaBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
a0CoOTHO yrpyras aedopmarusi, aOCONIOTHO YIPYyroe W aOCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJENM Ta3a, JKUJIKOCTH U TBEPIOTO
(KpUCTAIITMYECKOr0) TeNa, UACANIbHBIA T'a3, TOUSUHBIN 3apsii, OJHOPOAHOE
AIEKTPUYECKOE TOJIE;

pasznu4ath yCIOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, MOHMMATh BCEOOIIMHA XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHWYEHHOCTh UCMOJb30BAaHUS YaCTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBACHATH MEXaHUUECKHE TMPOLECChl M SBJICHMS,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTENBHOCTD
MEXaHUYECKOro ABWKEHUS, (OpMYJIbl KUHEMATUKH PaBHOYCKOPEHHOIO
JBIDKEHUS, TpeoOpa3oBaHusi ['anmumiess mis CKOPOCTH W TEpEeMEICHHUS,
3akoHbl HplOTOHA, TPUHLMII  OTHOCHUTENBHOCTH ['amuies, 3aKkoH
BCEMHUPHOI'0 TATOTEHHS, 3aKOHbI COXPAHEHUS] MMITYJIbCa U MEXAHUYECKOU
DHEPTUH, CBSI3b PabdOTHl CHUJIBI C M3MEHEHHEM MEXAHHYECKOW 3Hepruu,
yCIIOBHUSI paBHOBECHS TBEPJOro Tela), MPU OSTOM  HUCIOJb30BaTh
MaTEMaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKA3bIBaTh YCIOBHSI IPUMEHUMOCTH
(u3MUecKUX 3aKOHOB: IpeoOpa3zoBaHuil ['amuiesi, BTOPOro M TPETHErO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpaHEHHUS HMMIIYJbCa M MEXaHUYECKOU
DHEPTHUH, 3aKOHA BCEMHUPHOI'O TSATOTEHHUS;

aHaAM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHOBHble monoxkeHuss MKT u 3akoHbl MoOJIEKyIsIpHOW (U3UKH U
TEPMOJIMHAMUKHU (CBSI3b  JIABJICHHUS UACAIBHOIO Ta3a €O CpeaHei
KUHETUYECKOW SHEpPruer TEIUIOBOTO ABWKEHHS M KOHLEHTpALHUEl ero
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEAHEH KHHETHYECKOU
SHEpPruel TEIUIOBOIO JBUKEHHUS €ro YacTHIl, CBSI3b JIaBJIIEHUS UJEaTbHOTO
raza C KOHIEHTpalUuMel MOJIEKYJl M €ro TEMIIEpaTypoi, ypaBHEHUE
Menneneesa—Knaneiipona, mnepBbId 3aKOH TEPMOAWHAMUKHU, 3aKOH
COXPAHEHUsS] PHEPTrUU B TEIUIOBBIX MPOLECCAX), NMPU 3TOM HCHOIb30BAThH



MaTEMaTUYEeCKOE BbIPAXKEHHUE 3aKOHOB, YKAa3bIBaTh YCIOBUS TPUMEHUMOCTHU
ypaBHeHus MenzaeneeBa—Knaneiipona;

aHAIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, HCIOIb3YA
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHLHMAJIBHOCTh
JIEKTPOCTATUYECKOTO MOJS, NPUHLHUI CYNEPIO3UIUHA DIEKTPUIECKUX
MoJIeH, TPU ATOM YKa3bIBash YCJIOBHS NMPHUMEHUMOCTH 3akoHa Kymona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOLIEHUs: 3aKOoHbl OMma i ydacTka
Uenu Y JJI9 3aMKHYTOM JJIEKTPUUYECKOW 1enu, 3akoH /[[xoyma—JleHna,
npaBmwia Kupxroda, 3akonst dapases A1 371€KTPoan3a);

OINHUCHIBaTh (PU3MUECKHE NPOLECChl U SIBICHUS, HCIOJIb3Ys BEIUYMUHBI:
nepeMelleHne, CKOpOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TeJl, Cuia,
MOMEHT CHJIbI, IaBJIEHUE, TOTEHIIMAIbHAS YHEPTUsI, KHHETUYECKasi SHEPTUsl,
MeXaHU4ecKasi PDHeprusi, pabora CHIIbI, IIGHTPOCTPEMUTEIHFHOE YCKOPEHHE,
CWIa TSDKECTH, CHJa YIOPYIOCTH, CHJA TPEHMs, MOIIHOCTb, JHEPTrUs
B3aUMOJICUCTBHS Tena ¢ 3eMJIEN BOIM3H €€ MOBEPXHOCTH, SHEPTHS yIPYT oM
nedopMaliu MPY>KUHbBI, KOJIMYECTBO TEIUIOTHI, a0CONIIOTHAs TeMIIepaTypa
Tena, paboTa B TEPMOJWHAMUKE, BHYTPEHHSAS DJHEPrUsl HICATHHOTO
OJTHOATOMHOI'0 Ta3a, padoTa UACATBHOIO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KIIJ{ maeanbHOro TEMIOBOro ABUTATENs; 3IEKTPUUECKOE IOJIE,
HANPsHKEHHOCTD JIEKTPUYECKOTO MOJs, HAMPSKEHHOCTh MOJISI TOYEUHOT'O
3apsfa WM 3apsHKEHHOTO Iapa B BaKyyMe U B JIMDJIEKTPUKE, MOTEHITUAT
AIEKTPOCTATUYECKOTO MOJsI, PA3HOCTh MOTEHUMAIOB, AJIEKTPOABUKYILAS
CWJIa, CWJa TOKa, HaNpsKEHHWE, MOUTHOCTh TOKAa, AJIEKTpUYecKas EMKOCTb
IUIOCKOTO  KOHJEHCaTopa,  CONPOTHUBIEHHME  ydacTKa  Lemu  C
MIOCJIEOBATENbHBIM U MMAPAUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIIEKTPUYECKOTO MOl KOHAEHCATOPa;

OOBSICHATb  OCOOCHHOCTH  MpOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
MEXaHUYEeCKOe JBIKEHHE, TEIUIOBOE [IBI)KEHHE YacTHI] BeIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHWe, mudy3us, ucnapeHue,
KHUIIEHHE U KOHAEHCAalus, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TeIUIoNepeaaun, IEKTpU3alus Tell, SKBUMOTEHIIMAIbHOCTh MTOBEPXHOCTH
3apsHKEHHOT O TIPOBOIHUKA;

IPOBOJNUTH HCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BETHMYUHBI OT
JIPYroi C UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, ITPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThbl MOJTYYEHHOM  3aBUCUMOCTH
buznueckux BeIMUYMH B BHAE TpadukoB ¢ y4€ToM abCOITIOTHBIX
NOrPEIIHOCTEd  M3MEpPEHWH, JellaTb  BBIBOABI IO  pe3ysibTaram
UCCJIEI0BaHNUS;



NPOBOAUTH KOCBEHHBIE H3MEPEHUA (U3UUECKUX BEJIMYMH, IPU STOM
BBIOMpATh ONTHUMAJIbHBIA METOJ] U3MEPEHUs, OLEHUBATh A0CONIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPELTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOW TMITOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
IIOJIyYCHHBIE PE3yJbTaThl M J€NaThb BBIBOA O CTaTyce MPEAJIOKEHHON
TUIOTE3bI;

coOIr0aTh NpaBuiia 0€30MacHOro Tpy/a Npy MPOBEICHUH UCCIIEI0BAHU B
pamMKax  y4yeOHOro  SKCIEpUMEHTa,  MpakTUKyMa U Y4eOHO-
UCCIIEIOBATEIbCKOM W IPOEKTHOM JIEATEIBHOCTH C HCIIOJIb30BaHUEM
MU3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 00OPYAOBAHMUS;

pewiatb pacy€THbIe 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJaHHOM
bu3nyueckoil MOJIEIbI0: HA OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MuecKod MOJENH, OTBEYawllnel TpeOoBaHUSAM 3ajayw,
OPUMEHATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYAThl (PU3NIECKIX
TEOpU MPU UCIOJIb30BAaHUU MATEMaTUYECKUX METOJOB PELICHUS 3ajad,
MPOBOJUTH PAcu€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3ysbTaThl U KOPPEKTUPOBATH METOJBI PEIICHHS C YUYETOM IOJYYEHHBIX
pE3YJIbTATOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOyroluue NpUMEHEHUS 3HAHUM u3
Pa3HbBIX pa3lieloB Kypca (PU3UKH, a TAaK)Ke UHTETpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PacCyKJIECHUI C OMOPOIl HA U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHUS IS OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB paOOThl U3MEPUTEIHHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX MTPOLIECCOB;

MPUBOJIUTH TPUMEPHI BKJIa/1a POCCUUCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIET0 MHpa, B
pPa3BUTHE TEXHUKH U TEXHOJIOTHif;

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUS OBITOBOM M POU3BOJICTBEHHOM
NESITETbHOCTH 4YEJOBEKa, CBA3aHHOM € (PU3MYECKUMH TMPOIECCaMH, C
MO3UIUN IKOJOTUYECKON O€30MacHOCTH, MPEACTaBICHUI O palliOHATBHOM
PUPOAOIONB30BAHNN, @ TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HAayKl M TEXHOJOTHM JJIsl JAIBHEWIIETrO Ppa3BUTUSA YEIIOBEYECKOTO
00111eCTBA;

MPUMEHSTh pa3linyHble CrocoObl paboThl ¢ MHboOpManue (u3nIecKoro
COZIEpKaHUSI C HCIOJB30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHbIE



TEXHOJOTUU JUIsI TIOMCKa, TepepaOdOTKM W TPEAbSBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHON MH(MOPMAINU, CTPYKTYPUPOBAHUS M WHTEPIIPETAIINN
uH(pOpMAaIUKU, TOJYYCHHOM U3 PA3JIUYHBIX HCTOYHHKOB, KPUTHUECKH
aHATM3UPOBATh  TOydaeMyl  WHGOpPMAIMI0O ©  OICHWBAThL €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAHWH, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UH(OpMaInK;

MIPOSIBJIATH OpraHU3aliOHHBIC u MO03HABaTEIbHBIC yMEHUS
CaMOCTOSTEILHOTO MPUOOPETESHUS HOBBIX 3HAHUK B TIPOIIECCE BHITTOIHCHUS
MIPOCKTHBIX M YI4EOHO-HUCCIIEIOBATEIILCKUX padoT;

paboTaTh B TpyNIE C HCIOJTHEHUEM pa3IUYHBIX COIHMAIBHBIX POJIEH,
TUTAHUPOBATh Pa0OTy TPYIIbI, PAIIMOHAIBHO PACTIPENETATh ACITEIBHOCTD
B HECTaHJAPTHBIX CUTYaIlUsSX, aJCKBaTHO OIICHWBATh BKJIAJl KaXXJIOTO W3
YYaCTHUKOB TPYIIIHI B PEHICHUE PACCMATPUBAEMOM MTPOOIIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpodhecCHOHaIbHOW ASSITETLHOCTH TI0
CHEIUATBHOCTAM (PU3NKO-TEXHUIECKOTO TIPODUIISL.

K xoniy o0yuenus B 11 knacce npeIMeTHbBIE Pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHUYECKOU, TEXHOJIOTMYECKOM, COLMATbHOM
U ITUYECKON cdepax IesTeNbHOCTH YEelIOBEKa, POJIb U MECTO (U3UKHU B
COBPEMEHHOW HAy4YHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NeSTENbHOCTH YEJIOBEKa M JalbHEHIIeM HayYHO-TEXHHUYECKOM pPa3BUTHUH,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUH — IIICKTPOJUHAMUKH,
CHELMaTbHOW TEOpUU OTHOCUTENBHOCTH, KBAHTOBOM (U3UKHU, POIb
¢busnueckoil Teopun B (HOPMUPOBAHUU MPEACTABICHUN O (PU3HUECKOU
KapTUHE MHpa, MECTO (PHU3MYECKONM KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O PUPOJIE;
pa3ianyaTh yCIOBHUS MPUMEHUMOCTH MOJieNel (PU3NUIEeCKUX TeJ U MPOIIECCOB
(s1BJIEHMIT): OJTHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KoJIeOaHUs, MaTeMaTHYEeCKUW MAasTHUK, WJI€aTIbHbIN
PY>KUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, UCAIbHBIN
KoJ1e0aTenbHbII KOHTYp, TOHKAas JIMH3a, MOJIETIEH aToMa, aTOMHOTO SiApa U
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTh ycioBHs (TpaHHUIbI, 00JIaCTH) MPUMEHUMOCTH (PUINYECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH XapakTep (hyHIaMEHTalIbHBIX 3aKOHOB U
OrPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH DJEKTPOMArHUTHBIE MPOIECCHl U SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOKEHUS M 3aKOHBl DJJIEKTPOAVNHAMUKH U
CHELUAJIbHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANIEKTPUUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIWHU, npaBwio Jlenma, cBsi3p  OJIC
CAaMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IE€NM CO CKOPOCTBIO
WU3MEHEHMSI CUJIbI TOKA, IOCTYNAThl CIIELIMAIBHON TEOPUH OTHOCUTENBHOCTH
OWHIITENHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE IIPOLECCHI U SIBICHUS, UCIIONb3Ys
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
dotorddexra, nepBbIii U BTOPOH nocTyaatel bopa, MpuHIUI COOTHOLIEHUS
HeonpenenéHHocte ['elizenOepra, 3aKOHbI COXpaHEHHUsS 3apsIOBOIO U
MacCOBOT'0 YHCEJ ¥ SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PaJMOAKTUBHOI O
pacmaja);

ONKCHIBATh (PU3MYECKHUE TPOLIECCHl U SIBICHUS, MCIOIb3Yys BEITUYUHBI:
HANPsHKEHHOCTD JIEKTPUYECKOr0 OIS, MOTEHIHA 3JIEKTPOCTaTUYECKOT0
MoJis, Pa3HOCTh TOTEHIMATIOB, OJJICKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOrO TMOJI, MarHUTHBIA MOTOK, cwia AmIiepa, WHAYKTUBHOCTD,
ANEKTPOABMKYILAsA CUJIa CAMOMHIYKLUHH, 3HEPrusi MArHUTHOIO IOJIA
MIPOBOJIHUKA C TOKOM, PENIITUBUCTCKUN UMITYJIbC, ITOJIHASI SHEPTUsl, SHEPT UsI
MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTHS U UMITYJIbC (POTOHA, MAaCCOBOE YUCIIO
W 3apsi SApa, SHEPTUS CBSI3U AP,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
AIEKTPOMArHUTHAsI MHAYKIUS, CAMOMHAYKIUS, PE30HAHC, MHTep(epeHus
BOJIH, Ju(pakuus, JAUCIEpCUs, TIOJHOE BHYTPEHHEE OTpakKeHHUE,
dbotoanexkTpuueckuii 3pdext (hororddexr), anbda- u Oera-pacnasl saep,
ramma-u3Jiay4deHue siiep, pu3nyeckre NPUHIMIbI CIEKTPAIbHOTO aHATU3a U
paboThI J1a3epa;

OINPEAENIATh HAIPaBI€HUE WHAYKIWW MArHATHOTO MOJS INPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa 1 cuisl JIopeHua;

CTPOUTH U300pakeHHE, CO3AaBAEMOE MJIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHATh OCHOBOIIOJNATalOIINE ACTPOHOMHUYECKUE IOHATUS, TEOPUH H
3aKOHBI JIJI1  aHajuuM3a ¢ OOBSACHEHUS  (UBUYECKUX  MPOIECCOB,
MPOUCXONAIINX B 3BE3J1aX, B 3BE3JHBIX CHUCTEMAaX, B MEXKIaJIaKTUUYECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOJAUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (PU3NYECKHX BEIMYMH C
UCIIOJIb30BAaHUEM TNPSMBIX HM3MEPEHUH, NpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThbl MOJTYYEHHON  3aBUCHMOCTH
buznueckux BeIMUYMH B BHAE TpadukoB ¢ y4€ToM abCOITIOTHBIX
NOrPEIIHOCTE  W3MEPEHUM, JeNaTh  BBIBOABI IO  pe3yJibTaTam
UCCJIEI0BaHNUS;



MPOBOANTh KOCBEHHBIC HM3MEPCHUS (U3UYECKUX BEIMYMH, IPU STOM
BBIOMpaTh ONTHMAJIBHBIA METOJ] W3MEpPEHUS, OICHUBATH AOCONIOTHBIC H
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJNUTD OMBITHI 10 MPOBEPKE MPEVIOKEHHON TUIIOTE3bI: IIAaHUPOBAThH
AKCIEPUMEHT, COOMpaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJTYYCHHBIE PE3YNbTaThl U JIENaTh BBIBOJ O CTaTyce MPEeMIOKEHHOM
TUIOTE3bI;

OITMCHIBATH METOBI MOTYICHHUS HAyYHBIX aCTPOHOMHUYECKHUX 3HAHUM;
co0uro1aTh TpaBuiia 0€30MacHOro Tpy/ia Mpy MPOBEACHUH UCCIICIOBAHMI B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa,  MpakTUKymMa U y4eOHO-
UCCIIEJIOBATENILCKOM M MPOEKTHOM JEATENbHOCTH C HCIIOJIb30BAaHUEM
M3MEPUTEIIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

pemaTh pacdy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOU
GU3NYIECKO MOMENbI0: HAa OCHOBAaHWM aHAJM3a YCJIOBHSA BBIOWPATH
¢usnyeckue Mojenu, OTBEYaloIlMe TPeOOBAaHUSAM 3aJaud, MNPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3MUECKUX TEOpHUil
OpU  WCIOJNB30BAHUM MAaTEMAaTUYECKUX METOJOB peIIeHHS  3ajad,
MPOBOJUTH PAcU€Thl HA OCHOBAHWU HMMEIOIIUXCS JAHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C yU4ETOM MOIYYESHHBIX
pe3yJIbTaTOB;

pemaTh KadecTBEHHBIE 3a7aud, TPeOyIolIue NPUMEHEHHs 3HaHWA U3
pa3HBIX pa3JeNnoB Kypca (PU3MKH, a TaKKE UHTETPAI 3HAHUN U3 IPYTUX
NPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
IEMOYKY pacCy>KICHHUH ¢ OMOPOii HAa U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NIECCKUE SIBICHUS,

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS IS OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

PUBOIUTH IPUMEPHI BKJIa/1a POCCUICKUX M 3apyO0eKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIIEHWBATH MOCIEICTBUS OBITOBOW M MPOU3BOACTBEHHON
NESTENILHOCTH 4YeNIOBEKa, CBS3aHHOM ¢ (PU3WMYECKHMH IpoIleccaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O palliOHATIHLHOM
IPUPOIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCHOJIb30BAHUU JOCTHKECHHUN
HAyKM M TEXHOJOTMHA IS JaJbHEHIIETr0 pa3BUTHUSA YEJIOBEUYECKOTO
00111ecTBa;

MPUMEHSTh Pa3IndHbIe CIOCOOBI paboThl ¢ MHbOpManuer (GU3NIecKoro
COZIEpKaHUSI C HCIOJB30BAaHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX



TEXHOJIOTUH, TIPU ITOM HCIOIB30BaTh COBPEMEHHBbIC HH()OPMAIMOHHBIC
TEXHOJIOTMM Il TIOMCKa, NepepabOTKU M NPEAbsBICHUA Y4EOHOH W
HAyYHO-TIOMYJISIPHOM MH(OpMALUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpOpMAIMU, TOTYYEHHOM M3 PaA3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATH  MOJy4YaeMylo  HMH(pOpMAIMI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaKk U Ha OCHOBE
aHaJin3a UCTOYHUKA HHPOpMAIUY;

TPOSIBIISITH OpTaHU3aIMOHHBIC u MO3HaBaTENbHbIC YMEHHUS
CaMOCTOSTEIBLHOr O MPUOOPETEHUS HOBBIX 3HAHUM B MTPOLIECCE BHITIOJHEHUS
MIPOCKTHBIX M y4eOHO-UCCIIEA0BATEILCKUX padoT;

paboTaTh B TpYIIE C HCIOJIHEHWEM pa3JIHYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIbI, PALIMOHAIBHO PACIPENeNATh NeATeIbHOCTD
B HECTAHJAPTHBIX CUTYallUsAX, aJI€KBaTHO OLIEHMBATh BKJIAJ Ka)X/I10Tro W3
YYaCTHUKOB TPYMIIbI B PEIIEHUE PaCCMATPUBAEMON ITPOOIIEMBI;

NPOSIBISTH MOTUBAIMIO K OyayIiei mpodecCuoHaIbHOU ASSITETbHOCTH IO
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOT O IPODUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
Pa3nen 1. HAYUHBIN METO/ TIO3HAHUS ITPUPO/1bI
but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
https://rosuchebnik.ru/
http://videouroki.net/

11 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 https://multiurok.ru/
https://interneturok.ru/
https://kopilkaurokov.ru/
https://skyteach.ru/
https://busyteacher.org/

Hroro no pazueny 6
Paznea 2. MEXAHUKA
bu6anoreka LIOK

2.1 Kunemartuka 10 1 https://m.edsoo.ru/7f41bf72
http://videouroki.net/
but6mmoreka [IOK

2.2 JlnHamuka 10 https://m.edsoo.ru/7f41bf72
http://videouroki.net/
bubommoreka [JOK

2.3 CraTuka TBEpIOTO Tena 5 1 https://m.edsoo.ru/7f41bf72
http://videouroki.net/



https://m.edsoo.ru/7f41bf72
https://rosuchebnik.ru/
http://videouroki.net/
https://multiurok.ru/
https://interneturok.ru/
https://kopilkaurokov.ru/
https://skyteach.ru/
https://busyteacher.org/
https://m.edsoo.ru/7f41bf72
http://videouroki.net/
https://m.edsoo.ru/7f41bf72
http://videouroki.net/
https://m.edsoo.ru/7f41bf72
http://videouroki.net/

2.4

3aKOHEBI COXPAaHCHHUA B MCXaHUKE

10

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
http://videouroki.net/

Hroro no pazneny

35

Pasnea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA

but6mmoreka [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM TEOpUU 15 https://m.edsoo.ru/7f41bf72
http://videouroki.net/
bub6mmoreka [JOK
3.2 Tepmoannamuka. TeraoBble MallIUHBI 20 https://m.edsoo.ru/7f41bf72
http://videouroki.net/
ArperatHbie cocTOsiHUS BelecTBa. Da3oBbie bubmmorexa LIOK
3.3 P ' 14 https://m.edso00.ru/7f41bf72
HEPEXOAR http://videouroki.net/
Hroro mo pazneny 49
Paznen 4. DJIEKTPOAUHAMUKA
butmmoreka [IOK
4.1 DIIEKTPUUYECKOE TT0JIE 24 https://m.edsoo.ru/7f41bf72
http://videouroki.net/
bubmunorexa LIOK
4.2 IlocTosIHHBIN AIIEKTPUYECKUI TOK 24 https://m.edsoo.ru/7f41bf72
http://videouroki.net/
but6mmoreka [IOK
4.3 Toku B pa3nuyuHbIX cperax 6 https://m.edsoo.ru/7f41bf72
http://videouroki.net/
Hroro no pazgeny 54

Paznen 5. PU3HUYECKHA IPAKTUKYM
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but6mmoreka [IOK

5.1 Ou3nUyeCcKuil MPaKTHKYM 16 16 https://m.edsoo.ru/7f41bf72
http://videouroki.net/
Hroro mo pazneny 16
bub6nunorexa LIOK
PeszepBHOe Bpemsi 10 https://m.edso0.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 16



https://m.edsoo.ru/7f41bf72
http://videouroki.net/
https://m.edsoo.ru/f16b68d7

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB H TeM nudpoBkIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NMPOrpamMMblI Bcero odpa3oBaTeJbHbIE
padoThbI padoTbI
pecypchl
Paznen 1. 9JIEKTPOJJUHAMUKA
bu6anoreka LIOK
11 MarmmutHoe noie 14 https://m.eds00.ru/39859¢ef1
but6mmoreka [JOK
1.2 DJICKTPOMATHHTHAS MH/IYKINA 13 1 https://m.edso0.ru/39859¢ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bubnaunorexa LIOK
2.1 MexaHnudeckue KojieOaHus 10 https://m.eds00.ru/39859¢f1
but6mmoreka [IOK
2.2 1
DIICKTPOMATHHTHEIC KOTICOAHHS > https://m.eds00.ru/39859%f1
53 MexaHu4eCcKHe U JIEKTPOMArHUTHbBIE 10 1 bu6muoreka [IOK
' BOJIHBI https://m.edso00.ru/39859ef1
but6mmoreka [IOK
24 Onrika 25 ! https://m.eds00.ru/39859ef1
Hroro mo pazneny 60
Pa3zgen 3. OCHOBBI CHEIIMAJTBHOM TEOPUU OTHOCHUTEJIBHOCTH
but6mmoreka [IOK
3.1 Octosst CTO > ! https://m.eds00.ru/39859ef1
Hroro mo pazgeny )



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pasznen 4. KBAHTOBASA ®PU3UKA

4.1 KopnyckyisipHO-BOJIHOBOH Ayajan3M 15 bubmorera [JOK
' PHYCKY AP oy https://m.edsoo0.ru/39859¢ef1
bubnunorexa LIOK
4.2 Dusnka aToma S https://m.eds00.ru/39859¢ef1
43 ®u3nka aTOMHOTIO s1/1pa ¥ 3JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTUIL https://m.edso00.ru/39859ef1
Hroro no paznery 25

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

but6mmoreka [IOK
5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12 httos://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Pa3zaen 6. PUSHUECKUM MPAKTUKYM
. but6mmoreka [IOK
6.1 Dusiieckuil NpaKTikym 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHHUE
CucreMaruzanus U 00001eHne
MIPEAMETHOTO COJICP KaHMSI M OTIbITa bubnmnoreka [JOK
7.1 . 15
JeSITeTLHOCTH, IPUOOPETEHHOTO TIPU https://m.eds00.ru/39859¢f1
n3ydeHnu Kypca ¢usuku 10 — 11 kmaccos
Hroro no pasneny 15
but6mmoreka [IOK
Pesepstioe Bpens 10 https://m.edso00.ru/39859¢f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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




HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne uudpoBbie
Tema ypoka KonTpoabnsie | IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
1 ®dusnka — pyHIaMeHTaIbHas HayKa O MPUPOJIe 1 POILI., https://infourok.ru/
HayuHblii MeTOI MO3HAHUS U METOBI . .
2 v A I[v 1 http://videouroki.net/
uccieoBaHus GU3NYECKUX SIBICHUN
DKCHEpUMEHT U T€OpHs B MPOLIECCE MO3HAHUS
3 npupoabl. Habmronenne u 3KCepuMeHT B 1 http://videouroki.net/
¢busnke
4 Crioco06s1 n3mMepeHust GU3NUECKUX BEITMUNH 1 http://videouroki.net/
AOcoIoTHas ¥ OTHOCHTEINBHAS TIOTPEIIHOCTH http://videouroki.net/
5 . 1 _
M3MEpEeHU (PU3NIECKUX BEITHUNH https://m.edsoo0.ru/7f41bf72
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢bu3uku B OPMUPOBAHUHU COBPEMEHHOU 1 bubnuoreka [IOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NEeSATEIIbHOCTH JIFOEHT
Mexannueckoe npukeHue. Cucrema oTcueTa.
butmmoreka [JOK
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHHUS. 1
https://m.edso0.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3a7a4u MEXaHUKH
Pannyc-BekTop MaTepualIbHON TOYKH, €70
8 IIPOCKLUU HA OCU KoOopAuHaT. Tpaekropus. 1 http://videouroki.net/

[lepememienue. Ckopocts. Mx mpoekuuun Ha
OCH KOOpJUHAT

https://m.edsoo.ru/7f41bf72



https://infourok.ru/
http://videouroki.net/
http://videouroki.net/
http://videouroki.net/
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/eabbded1
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http://videouroki.net/
https://m.edsoo.ru/7f41bf72

PaBHOMEpHOE NPAMOJIIMHENHOE JBUKECHHUE.

9 I'paduueckoe onmcanre paBHOMEPHOTO https://resh.edu.ru/
MPSIMOJIMHEHHOTO ABUKCHUS
10 CnoxxeHue nepeMeIeHnii 1 CKopocTeil. bubnuorexa [JOK
Pemenue 3amau https://m.edso0.ru/761d18aa
HepaBHomepHoe nBrkenrne. MrHoBeHHas
11 CKOpoCTh. Yckopenue. [Ipsmonuneitnoe http://uchebnik.mos.ru/
JIBUYKEHUE C TTIOCTOSTHHBIM YCKOPEHHUEM.
@usndeckuil npakTukym 1o teme "M3ydenue
12 HEPaBHOMEPHOTO JIBUKEHUS C LIECJIbIO
olpeziesieHus MTHOBEHHOM ckopoctu"
I'padpuueckoe onucanue NpsIMOITUHENHOTO . .
13 pad P http://videouroki.net/
JBUYKEHUS C IOCTOSIHHBIM YCKOPEHUEM
CBoOomHOE mmageHne. Y CKOpPEHHE CBOOOIHOIO .
14 e JABHCIMOC oop AT, CKODOC http://uchebnik.mos.ru/
MaJicHus. 3aBUCUMOCTD K WHAT, CK TH,
g P » CKOP https://m.edsoo.ru/7f41bf72
YCKOPEHUS OT BPEMEHH U UX rpaduku
CraproBas quarHoctuueckas padora.
15 I[BI/II:KCHI/IE: tena, 0 omeHHoropno JIOM K 0.5 bubmorexa OK
- OP AL ' https://m.edsoo.ru/71cbb4f5
TOPU30HTY
KpuBonunelinoe asuxenue. J[BkeHue 1o
OK HOCTH. YTJIOBasl U JIMHEWHAsI CKOPOCTb. . .
16 Dy P http://videouroki.net/
[Tepuon u wactota. LleHTpoCcTpeMUTENBHOE 1
MOJTHOE YCKOPEHUE
®dusnueckuil npakTukym 1o teme "M3ydyenue
17 JIBIDKCHHUS TEJa II0 OK HOCTH C IIOCTOSTHHOU bubmorexa ITOK
p}"'m https://m.edsoo.ru/bcf53514
10 MOJIYJIFO CKOPOCTBIO
bubmuoreka [JOK
18 Kontponbnas padota o teme "Knunemaruka" 1 1

https://m.edsoo.ru/1242f32e
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19

[Tepsbriif 3akoH HetoToHa. MHEpunanbHbIe
cucteMbl oTcuéra. [[puHIMIT OTHOCUTEIPHOCTH
lanunes. HennepuuaneHble CHCTEMBI OTCUETA

http://uchebnik.mos.ru/

20

Cuna. PaBHOg€e#cTBYIOIAs cuia. Bropoii
3akoH Hprorona. Macca

https://m.edsoo.ru/7f41bf72

21

B3aunmoneiicteue ten. Tpernil 3akoH
HeroToHa.

http://videouroki.net/

22

HpI/IHLII/IH CynepIrio3nuuu CUi. Pemenue 3amau
Ha MPUMCHCHHUEC 3aKOHOB Hrrotona

https://resh.edu.ru/

23

dusznyeckuil npakTukyMm 1o teme "M3mepenne
YCKOPEHUS TP MPSIMOJIUHEHHOM
PaBHOYCKOPEHHOM JIBUKEHUHU 10 HAKIIOHHOM
MJIOCKOCTH"

24

®usunyeckuit mpakTukym 1o teme "lIpoBepka
THUTIOTE3bI O HE3aBUCUMOCTH BPEMEHHU
JBUKCHHS OpYCKa M0 HAKIIOHHOH TNIOCKOCTH
Ha 33/IaHHO€ PacCTOSIHUE OT €ro Macchl"”

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

25

3aKOH BCEMHUPHOTO TATOTEHUS.
DKBHUBAJIEHTHOCTh I'PaBUTAIIMOHHON U
MHEPTHOU MacChl

http://videouroki.net/

26

Cuna TsHKeCTH U yCKOpEeHUE CBOOOIHOTO
naaeHus

https://m.edsoo.ru/7f41bf72

27

duszndeckuil npakTukyMm 1o teme "M3mepenne
YCKOpEHHSI CBOOOIHOTO TMajeHus"

bu6nunorexa LIOK
https://m.edsoo.ru/d1ea2402

28

JIBroKeHrEe HeOSCHBIX TEI M MX
HCKYCCTBEHHBIX CIIyTHUKOB. llepBas
KOoCMHUYeCKasi CKopocTh. 3akoHbl Kemepa

http://videouroki.net/

29

Cuna ynpyroctu. 3akoH ['yka. Bec tena

http://videouroki.net/



http://uchebnik.mos.ru/
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DU3NYECKUI TPAKTUKYM T10 TEME
"HccnenoBanne 3aBUCUMOCTH CHJT YIPYTOCTH,

bubmuoreka [IOK

30
BO3HUKAIOIIMUX B IIPYKUHE U PE3UHOBOM https://m.edsoo.ru/b55b81al
obpasiie, ot ux nedopmarun”
Cuna tpenus. [Ipupoaa v BUIBI CUIT TPEHHUSI. ) )
31 HBI/I)KCEI/IG B mnpxchn u rai c éT(l;)M CHJTBI http./7videourokl.ney
g i https://m.edsoo0.ru/7f41bf72
COTIPOTHUBIICHUS CPEIbI
@U3HYECKUIN PAKTUKYM 110 TEME
"HUccnenoBanue NBUKEHUsS Opycka 1o bubnuorexa [JOK
32 .
HAKJIOHHOM TIJTIOCKOCTH C IEPEMEHHBIM https://m.edso00.ru/b83b1607
kod(purmenTom TpeHus"
aBieHue. [ uapocraruueckoe JaBiacHUE.
33 A AP A https://resh.edu.ru/
Cuna Apxumena
AbcomtotHo TBepaoe Teno. [loctynarensHoe u
34 Pl 4 https://m.edsoo.ru/7f41bf72
BpalaTeIbHOE JIBIXKCHHUE TBEPJIOTO Tela
MoMEeHT CuiIbl OTHOCUTENIBHO OCH BPAILICHHUS.
35 patit https://m.edsoo0.ru/7f41bf72
[Ineyo cunbl
DU3NYECKUI TPAKTUKYM I10 TEME
36 "HccenoBaHne YCIIOBUHA PaBHOBECHS bubnnorexa LOK
" " P " https://m.edsoo.ru/4a04f4f7
TBEPJIOTO TEJa, UMEIOIIETO OCh BPAILICHUS
CnoxxeHue cuil, MPUIOKEHHBIX K TBEPAOMY
37 teny. LleHTp TspkecTu Tena. Y cnoBus http://videouroki.net/
paBHOBECHS TBepJ0ro Tena. Buibl paBHOBeCHS
but6mmoreka [IOK
38 Pemenwue 3amau
A https://m.edsoo.ru/dclcaacO
39 Konrpomnsnas padora no teme "/lunamuxka. bubmuoteka [IOK

Cratuka TBepaoro tena"

https://m.edsoo.ru/9f5a574c¢



https://m.edsoo.ru/b55b81a1
http://videouroki.net/
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/4a04f4f7
http://videouroki.net/
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c

I/IMHYJ'IBC MaTepI/IaJIBHOfl TOYKH, CUCTEMBI
MaTCpHaIbHBIX TOYCK. HGHTp MacCC CUCTEMBI

40 https://resh.edu.ru/
MaTCpHaJIbHbIX TOYCK. TeopeMa O ABUXXCHUU
LIEHTpa Macc
Nmnynbe cuiibl 1 I3MEHEHHE UMITYJIbCa Tela.

41 3aKkoH coXpaHEHHUs UMIyJbca. PeakTuBHOE https://resh.edu.ru/
ABHUKCHUC

42 @U3HYECKUIN PAKTUKYM 110 TEME "I/IsnMepeHI/Ie https://resh.edu.ru/
HUMITyJIbCa Tella IO TOPMO3HOMY MyTH
MOMEHT UMITyJIbCa MaTEPUAIbHON TOUKH.

43 [IpencraBieHwe 0 COXpaHEHUH MOMEHTA http://videouroki.net/
HUMITYyJIbCa B HCHTPAJIBHBIX MMOJIAX

bu6nunorexa LIOK

44 Pemterme saza https://m.edso0.ru/f7706d63
PaGoTa cuipl Ha MaJIOM M Ha KOHEYHOM

45 nepemernieHuu. [ papuueckoe mpeacraBieHne http://videouroki.net/
paboThl cuibl. MOIIHOCTD CHITBI
Kunernyeckas sneprus. Teopema 06

46 W3MEHEHUN KHHETHYECKOW SHEPT U bubamorexa [JOK

. https://m.edsoo.ru/9a5e2e74

MaTCprualbHOU TOYKHU
HOTGHHI/IaHBHBIe 1 HEIIOTCHIUAJIbHBIC CHUJIBI.

47 [lorenunanbHas 3Heprus. Bropas https://resh.edu.ru/
KOCMHUYEcKasi CKOPOCTh
Tpetbst kocMuyeckast CKOpocTh. CBsI3b pabOTHI

48 HEMMOTCHIINAJIbHBIX CUJI C UBMCHCHUECM http://videouroki.net/

MEXaHUUYECKON 3HEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU YHEPTUU



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://videouroki.net/
https://m.edsoo.ru/f7706d63
http://videouroki.net/
https://m.edsoo.ru/9a5e2e74
https://resh.edu.ru/
http://videouroki.net/

VYnopyrue u Heynpyrue CTOIKHOBEHHUS.

49 VYpapaenne bepHymmm utst ueanbHON http://videouroki.net/
KUIKOCTHU
KonrtpomnbHas padora o Teme "3aKoHbI bubmuoteka [IOK
50
COXpaHEHHUs B MEeXaHUKE" https://m.edsoo.ru/474e7c4a
PasButre npeacTaBieHui 0 MpUPOJIE TEIUIOTHL.
o1 Ocuosubie nonoxxenuss MKT. [{uddy3us. http://videouroki.net/
bpoyHoBckoe nBUXKEHUE
Crpoenue ra3000pa3HbIX, )KUAKUX U TBEPBIX
52 Tell. XapakTep ABUKECHUS U B3aUMOICUCTBUSA https://resh.edu.ru/
YaCTHI] BEIIECTBA
M .
53 acca 1 pasMepEI MOTICKYJI (aTOMOB) https://m.edsoo0.ru/7f41bf72
KonunuecTtBo BemiecTBa. [locrosinnas ABoraapo
54 Temnepatypa. TemnoBoe paBHoBecue. [lkana https://resh.edu.ru/
Lenscus
bubmunorexa IHIOK
55 P
cHicrHe sazad https://m.edsoo.ru/1531aba5
56 WneanpHslii ra3. ['a30Bbie 3aKOHBI https://m.edsoo0.ru/7f41bf72
57 VYpasuenue MenneneeBa-Knamneiipona. bubnunorexa LIOK
Pemrenue 3agaq https://m.edsoo.ru/8d12c328
bubnunorexa LIOK
58 A .
OcomroTHas Temnepatypa. 3akoH /lanpToHa httos://m.edsoo.ru/14e02d1f
59 W3onporneccsl B uaeanrbHOM rase ¢ httos://resh.edu.ru/
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
60 I'pacduueckoe mpepcraBIeHNE U30MPOILIECCOB: httos://m.edsoo.ru/7fALbF72
M30TEpMa, U30X0pa, n300apa
61 ®uznueckuil NpakTUKym 1o teme "M3yuenue bubnmnoreka [JOK

HM30TEPMHUYECKOTO TTponecca "

https://m.edsoo.ru/e0fe7e07
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62 Ocnosnoe ypaBHenue MKT https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
63 Pemenwue 3amau
A https://m.edso00.ru/10265a05
CBs13b a0COTIOTHOI TeMIepaTyphbl
TEPMOJMHAMUYECKON CUCTEMBI CO CpeTHel
64 PMOA N . et https://resh.edu.ru/
KMHETUYECKOM SHEPruei moCTynaTeIbHOTO
TETUIOBOTO JABUKECHUS €€ YaCTHI]
65 O06o0061IeHne U cucTeMaTu3alus 3HaHU| 0 bu6mmoreka [JOK
teme "OcHoBbl MKT" https://m.edso00.ru/09d12fd8
but6mmoreka [IOK
66 Konrpomnpnas padora no teme "OcHoBbl MKT"
p p https://m.edsoo.ru/13adad59
Tepmonunamuueckasi cucteMa. 3a/laHue
BHEIIHUX ycnoBui st TJI cucteMsl.
BHenrnue u BHyTpeHHUE TapaMEeTPhL.
67 yip P P https://resh.edu.ru/
[TapameTpsl T/ cucTeMbl Kak cpeHue
3HAYCHUS BEJIUYHH, OMMCHIBAIOMINX e€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMHUKH.
68 Camonpou3sBoJibHas penakcanus T/l cuctemsl https://m.edsoo.ru/7f41bf72
K TEIJIOBOMY PaBHOBECHIO
Mopenb ueanbHOTO ra3a B TEPMOJIUHAMUKE. . .
69 s s vp g http://videouroki.net/
VYcnoBust IpUMEHUMOCTH 3TON MOJAEIH
VYpasaenune Menzeneesa-Knaneiipona u
70 P A . P https://m.edsoo.ru/7f41bf72
BBIp@)KEHHE JIJIs1 BHYTPEHHEW SHEPrUuu
BeIpaxxeHue 11 BHyTpEHHEN SHEPTUH
71 O0JHOATOMHOI'0 UJICAJIHOTO rasa. bubnuoreka [JOK

KBa3ucraTiuueckue u HECTaTHIECKUE
MIPOIIECCHI

https://m.edsoo.ru/acscacl5
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DnemeHTapHas paboTa B TEPMOAMHAMHUKE.

but6mmoreka [IOK

72 Brruncnenue pabotsl o rpaduky npoiecca Ha httos://m.edsoo.ru/741d5738
pV-nuarpamme
Tennonepenaya kak criocod U3MEHEHUs

73 BHyTpeHHel sneprun T/l cucrtemsl 6e3 bubmorexa LOK

https://m.eds00.ru/3d734561

COBEPIIICHHSI pabOTHI
KonBek1usi, TerninonpoBoAHOCTh, U3IIY4YEHHUE.
MornexynsipHas pu3UKa 1

74 TepMoarHamMuKa. KoinyecTBo TemIOTHI. http://videouroki.net/
TemnoémkocTh Tena. YaenbHas u MOJsipHas
TEIUIOEMKOCTH BELIECTBA.

75 VY nenwpHas TeroTa cropaHus ToruiuBa. Pacuér bu6muoteka [IOK
KOJIMYECTBA TEIUIOTHI IPU TEIJIONEpeIaye. https://m.edso0.ru/7ba67355

76 ®uznueckuil npakTukym no teme "M3mepenue bubnunorexa [HOK
YAEIBHON TEMI0EMKOCTH" https://m.edsoo.ru/ldb5ad4e

bubmunorexa IHOK

77 [IpomexyTodHas quarHocTHdeckas padboTa. 0.5 httos://m.edsoo.ru/2f2faab1

78 [Tonstue 06 anguabataom nporecce. [lepBorit https://m.edsoo.ru/7fA1bF72
3aKOH TEPMOINHAMUKHU

79 KonugecTBo TemioTs! 1 paboTa Kak MephI bu6muoteka [IOK
M3MEHEHUs BHyTpeHHeN sHeprun TJI cuctemsl https://m.edsoo.ru/b047alcd
BTopoii 3aKk0H TepMOJUHAMUKY J1JIsI

80 PaBHOBECHBIX U HEPABHOBECHBIX MTPOIIECCOB. https://resh.edu.ru/
HeoOpaTumMocTs NpupOHBIX MPOLIECCOB

81 [TpuHnune! nerictBus TeruioBbix MamyH. KIT/T http://videouroki.net/

82 MakcumansHoe 3Hauenue KII/I. ukn Kapuo https://m.edsoo.ru/7f41bf72

83 Pemenue 3amay bubnnorexa LIOK

https://m.edsoo.ru/b3efal8b
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DKOJIOTrUYeCKUEe aCIEKThl UCITOJIb30BaHUS

84 TEIUIOBBIX ABUrareneil. TemnoBoe 3arpsi3HeHne bubmmorexa LIOK
N https://m.edso0o.ru/9867aaa7
OKPY>KaIOIEeH CpeIbl
bubnunorexa LIOK
85 Pemerme 3ana< https://m.edso00.ru/c8c70432
86 O00011IeHNE U CHCTEMATHU3AIM 3HAHUH 110 bubnunorexa LIOK
teMe "TepmoauHamuka. TemoBble MamIuHbL" https://m.edso00.ru/28d62b3f
87 KonTponbHas padbora 1o teme bubmuoteka [IOK
"TepmonnHamuka. TenaoBele MAlIUHbBI" https://m.edsoo.ru/1b6e26¢c5
[Tapoo6pa3oBanue u KoHaeHcanus. Mcnapenue
88 1 KUTICHHE. Y IeTbHas TEeTUIOTa https://resh.edu.ru/
nmapoo0OpazoBaHus
HacpliieHHbIe 1 HEHACHIIIEHHBIE MapPhI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTHU U
JABJICHUS HACHIIIIEHHOTO Mmapa OT
89 TEeMIIePaTyphl, UX HE3aBUCUMOCTh OT 00bEMA http://videouroki.net/
HACBIIIEHHOT0 Napa. 3aBUCUMOCTh
TEMIIEPaTyphbl KUTICHUSI OT 1aBIICHUS B
KUJIKOCTH
90 Braxxnocts Bo3ayxa. AOCOMIOTHAS U https://resh.edu.ru/
OTHOCHUTEJIbHAS BJIAXKHOCTh
bubnunorexa LIOK
o Pemere 3ana+ https://m.edsoo.ru/18e95ff3
92 TBépnoe Tero. KpI/ICTaJ'IJEI/I‘IeCKI/Ie 1 aMopdHbIE http://videourokinet/
Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB
93 [InaBiienue u kpucTaM3anus. Y geiapHas https://resh.edu.ru/

TCIJIOTAa IJIaBJICHUA. CY6JII/IMaI_II/I$I
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dusnyeckuil npakTukyMm 1o teme "M3mepenne

bubmunorexa IHIOK

94
YAEIbHOM TEIJIOTHI MIABIEHUA JIbIa" https://m.edsoo.ru/6b1a23b5
edopmanuu TBEpIOTO Tena. PacTskenue u
95 f}icg)nfe g BUT er)j nb FOunra. [Ipegen bubmmorexa [IOK
- ABHL H}j - pen https://m.edsoo.ru/dalaabl0
ynpyrux nedopmarmii
TerutoBoe paclIMpeHHEe KUIKOCTEH U TBEPIABIX
96 TeN. AHTa Iz\/IOHI/BI;/[ TETUIOBBIX 1<0J1e6aHI/H?1pIl bubmorera [JOK
' P https://m.edso0.ru/7ba5edf2
YaCTHII BEIECTBA
97 IIpeoOpa3oBaHue 3Hepruu B (ha30BbIX bubnnorexa [IOK
epexoaax https://m.edso0o0.ru/97a0672f
but6mmoreka [IOK
98 v 0
PABHEHHE TeIoBOTo bajarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK
99 P
cHierHe sazad https://m.edso0.ru/8ab7f40d
[ToBepxHOCcTHOE HaTsKeHHE. KanmuiapHbie
100 siBiieHus. J[aBieHue moj MCKPUBIEHHOMN bubmmorera [JOK
' P https://m.edso00.ru/b42f1f97
MOBEPXHOCTHIO xuAKoCcTH. Dopmyna Jlamnaca
O0600611eHNe U cCUCTeMaTH3alus 3HAHUH T10
101 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA bubmmorexa LIOK
P | H ' https://m.eds00.ru/0b52575¢
@da30BbIE IEPEXOBI
102 Konrponbnas pabota no Teme "ArperatHbie bubnuorexa [IOK
cocTosiHus BemecTta. Pa3oBble NeEpexopl” https://m.edsoo.ru/7dc2a739
DnexTpu3anus Ten U e€ MposBICHUsI.
C) i .
103 JleKTpHrIeckHit 3ap. Jlpa b https://resh.edu.ru/
3JIEKTPUYECKUX 3apsiaoB. [IpoBoHUKH,
TUDIIEKTPUKU U TIOTYITPOBOHUKHI
104 DJIeMEHTapHbBIN JEKTPUUECKUM 3apsil. 3aKOH httns:/m.edsoo.ru/7fA1bF72

COXpPaHEHHUS DJICKTPUUYECKOTO 3apsiia
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B3aumoneiictBue 3apsioB. ToueuHblie 3apsiibl.

105 http://videouroki.net/
3akon Kynona
bubmunorexa IHOK
106 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
107 Onektpuueckoe none. Ero geiictBue Ha bubnmoreka [JOK
BJIEKTPUYECKHE 3aPsi bl https://m.edsoo.ru/05c6bfal
Hanpskx€HHOCTB 2JIEKTPUYECKOTO MOJIS.
108 [TpoOusrii 3apsia. JInHMKM HAPSKEHHOCTH https://resh.edu.ru/
31eKTpUYecKoro nosst. OTHOPOHOE
ANEKTPUYECKOE I10JIe
109 [ToTeHIManbHOCTh 3IEKTPOCTATUIECKOTO bu6mmoteka [IOK
noJist. Pa3HOCTE NOTEHIIMAJIOB U HAIIPSKEHUE https://m.eds00.ru/80021447
[lotenuuanpHas sHEprUs 3apsaa B
110 aneKTpocTaTuyeckoM nosje. [lotenunan bubamorexa [IOK
P ' t https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
111 CBA3b HANPDKEHHOCTH NOJIS 1 PastHoCTH https://m.edsoo0.ru/7f41bf72
MOTEHIIUAJIOB JUTSI JIEKTPOCTATHYECKOTO OIS
112 [TpuHIMI CyNepIIO3UITUH SIEKTPHUUECKHUX bubnmoreka [JOK
rosiei https://m.edsoo.ru/Ocfe4a6c
bubnunorexa LIOK
113 P
cHicHue satat https://m.edso00.ru/5a582263
114 [Tone Toueunoro 3apsna. Ilose paBHOMEPHO bubnuorexa [IOK
3apspKeHHOU cepbl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apSKEHHOTO IO 00BEMY
115 mapa. [lone paBHOMEpPHO 3apsKEHHOM https://m.edsoo.ru/7f41bf72

OECKOHEYHOH INIOCKOCTH
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HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

bubmunorexa IHIOK

116
VYcnoBue paBHOBECHS 3apsiiOB https://m.edsoo.ru/32405eab
117 | /WMOUICKIPHIH i HOYIPOBONHMKH B http://videouroki.net/
ANEKTPOCTATUYECKOM TI0JIE
Konnencarop. DnekTpo€MKOCTh
118 KOHJIEHCATOPa. DIEKTPOEMKOCTH ITIOCKOTO bubamorexa [IOK
A pa- P https://m.eds00.ru/845b4f73
KOHZICHCATOpa
119 [lapannensHOe COeIMHEHHE KOHJIEHCATOPOB http://videouroki.net/
120 [TocnenoBarenbHOE COEIUHEHUE htto://videouroki.net/
KOHJICHCAaTOPOB
duznueckuil npakTukym no teme "M3yuenue
121 MPOTEKAHUSA Tolfca B eZII\I:[I cojaepka e;q bubmmorexa [JOK
P | HetH, Colepatl https://m.edsoo.ru/ec424377
KOHZEHCaTop
122 DHeprus 3apssKeHHOT0 KOHIGHCATOpa https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
123 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
124 JIBIDKCHHE 3apsKCHHOM HaCTHLb! B https://m.edsoo.ru/7f41bf72
OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.
125 Pemrenue 3amau
126 O06o01eHre U cucTeMaTu3alus 3HaHUH 10 bu6mmorexa [IOK
Teme "DnekTpudeckoe nojie" https://m.eds00.ru/5752603f
KonTponbhas pabora o teme bubnmnoreka [JOK
127 n "
DIIEKTPUUYECKOE TI0JIE https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y COBHS
128 CYILIECTBOBAHMS ITIOCTOSHHOTO 3JIEKTPUYECKOTO https://resh.edu.ru/

TOKa
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but6mmoreka [IOK

129 Hcrounnku Toka. Hanpsokenune u 31C httos://m.edsoo.ru/0839a115
130 3akoH OMa U1 ydacTKa Lenu. DIEeKTPUIECKOe bu6nuorexa LIOK
COIIPOTUBJIEHUE https://m.edsoo.ru/f14f251e
®uznueckuil npakTukym no teme "M3mepenue
131 CHJIBI TOKA W HAIIPSKEHUS B LIETIH bubnmoreka [JOK
MOCTOSIHHOT'O TOKA MPH MOMOILX aHAJIOTOBBIX 1 https://m.edsoo.ru/5643ea56
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB"
3aBUCUMOCTb CONPOTUBIIEHUS OJHOPOAHOTO
132 MIPOBOJIHUKA OT €0 JIJTMHBI U TIJIOIIA TN http://videouroki.net/
MOTIEPEYHOIr0 CEYECHUS
133 VY enpHOE CONMPOTUBIIEHUE BEIIECTBA. bu6mmoteka [IOK
Pemenue 3amau https://m.edso0.ru/437f8300
134 HoczrenosatenbHoe, mapaitersroe, https://m.edsoo.ru/7f41bf72
CMEIIaHHOE COCIMHEHHE MTPOBOTHUKOB
OU3NYECKUN TPAKTHUKYM I10 TEME
135 "I/ICCJ'ICI[OBaHI/IE 3aBI/IC§\:/IOCTI/I CHUJIBI TOKA OT bubnnorexa [JOK
" https://m.eds00.ru/2b179d98
HAMPSDKEHUS IS JIaMIIbl HaKaTuBaHU
136 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LICTICH. bubnmnoreka [JOK
[IpaBuna Kupxroda https://m.edso0.ru/1794cf37
137 Pemenue 3anau http://videouroki.net/
138 PaGora snexTpudeckoro Toka. 3akoH J[oyns https://resh.edu.ru/
—JleHna
but6mmoreka [IOK
139 Penterme sazat https://m.eds00.ru/6761bfOf
140 MomHOCTh 1eKTprUUecKoro Toka. Temnoas http://videouroki.net/

MOIIHOCTb, BBIACIIAACMAA HAa PE3UCTOPC
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but6mmoreka [IOK

141 Pemmerme 3aja https://m.edsoo.ru/eb72fc24
142 OJ1C u BHyTpeHHEE CONPOTUBIICHUE bu6mmoteka [IOK
HMCTOYHMKA TOKA https://m.edsoo.ru/72d453af
143 Sakon Ova Hnil HOIHOI (3aMKHYTOH) https://m.edsoo.ru/7f41bf72
ANEKTPUYECKOI Lienu
bu6mmorexa LIOK
144 Pemerme a7 https://m.eds00.ru/3580b679
bu6nunorexa LIOK
145 Mormroets netotiia Toka https://m.edsoo.ru/a0ae51d8
but6mmoreka [IOK
146 Koporioe samricarie https://m.eds00.ru/546f5632
147 Konzgencarop B Lienu NOoCTOSIHHOIO TOKa https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
148 Pemerme saza+ https://m.edso00.ru/4410cef0
149 Pemenue 3agau mo treme "llocTossHEBII bubmuoreka [IOK
AIEKTPUIYCCKUN TOK" https://m.edsoo.ru/a7340a29
150 Pemenue 3agau no reme "[locTostHHBIIM bubnuotexa [JOK
3JIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
151 Pemenue 3agad mo treme "l[locTossHHBII bubmuoreka [IOK
AIEKTPUIYECKUNA TOK" https://m.edso0.ru/eb5d4687
152 O0600611eHne U cucTeMaTu3alus 3HaHu| 10 bu6mmoreka [JOK
teMe "IIoCTOSHHBIN 27IEKTPUUECKUIN TOK" https://m.edsoo.ru/bfd7a050
but6mmoreka [IOK
153 14 0
TOTOBA KOHTPOIBHA paboTa https://m eds00.ru/1885ddf1
DneKTprUecKas MPOBOANMOCTE Pa3IMIHBIX
154 BEIIECTB. DJIEKTPUYECKUI TOK B METAJJIaX. http://videouroki.net/

CBepXmpoBOIUMOCTD
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DNeKTpUUECKUl TOK B paCTBOpPaxX U paciiiaBax

155 AIEKTPOJIUTOB. 3aKoHbI Dapaaest s http://videouroki.net/
ANEKTPOJIN3A
156 OuU3HYECKU NPAKTUKYM 110 TEME bubmuoteka [IOK
"HaGmronenue anexrpoinza” https://m.edso00.ru/64b6e901
157 DnekTpuyeckuil Tok B razax .Ilmazma. https://resh.edu.ru/
Onek €CKHI TOK B Bakyyme. Bak . .
158 JICKTPHICCIIH TOK B BaKyyM YYMIbIC http://videouroki.net/
npubopsI
159 DIIEKTPUYECKHUI TOK B MOJYIPOBOIHUKAX https://resh.edu.ru/
160 [omynpoBOTHUKOBBIE TIPUOOPEI https://resh.edu.ru/
Pesepsubiil ypok. O000IIEHNE U
161 CI/ICTIe)MaTI/BZp WS 3HaAHWUM 110 TEME buGnuorexa [IOK
" Il" https://m.edsoo.ru/ed017d93
Kunemartuka
162 Peseprubiil ypok. O6001eHue 1 bubnunorexa LIOK
crucTeMaTh3aIys 3Hanui mo teme "JlmHamuka" https://m.eds00.ru/3149956b
PesepBHblil ypok. O000IIEHHE U
163 CI/ICTIe)MaTI/BZp ust 3HaHui 1o teMe "Cratrnka bubmmorexa [JOK
B " https://m.eds00.ru/0f9752ac
TBEPJOTO TeIa
PesepBHbiil ypok. O000IIEHNE T
164 CHCTIe)MaTmZp WS 3HaHWUM 110 TeMe ""3aKOHBI Bubmiorexa ITOK
N " https://m.edso0.ru/6¢0df9cc
COXPAaHEHHS B MEXaHHUKE
PesepBuEbIil ypok. O0001IIIEHNE U
165 CI/ICTIG)MaTI/BZp us1 3HaHu# 110 TeMe "OCHOBEBI bubnnorexa LIOK
R . " https://m.edsoo.ru/de148976
MOJICKYISIPHOKHHETHIECKON TCOPHH
PesepsHeIi ypok. O000IIEHNE U
P P . but6mmoreka [IOK
166 cUCTEMATU3aIUs 3HAHUH 110 TEME

"Tepmoaunamuka. TeraoBbie MalIuHbI"

https://m.edsoo.ru/Obcc77cl
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PeseprubIil ypok. O6001eHue 1

167 CHCTEeMaTH3alMs 3HAHUH 10 TeEMe 1 bubmuoreka [IOK
"ArperatHbie COCTOSIHUS BerecTBa. DazoBbie https://m.edsoo.ru/59ca5c91
nepexopr"

PesepBHbiii ypok. O000IICHHE 1
168 CI/ICTEMaTI/ISzp usi 3HaHI/H7IILI o TeMe 1 bubmorera [JOK
" B " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIe
PeszepBubiil ypok. O6001ICHHE 1
P P ELI bubmuoreka [IOK
169 CHCTEeMaTH3alMsl 3HAHUH 110 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[TocTOSTHHBIN EKTPUIECKUIA TOK
PezepeubIil ypok. O6001IeHHE 1
170 CI/ICTI;MaTI/ISE}le ust 3HaHI/II;IH o Teme "Toku B 1 bubmorexa HOK
B " https://m.edso0.ru/cc7681d4
Pa3IUYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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11 KJIACC

KoanuectBo yacos JIeKTPOHHBIE

Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTHueckue

n/n Beero U3y4yeHusi | o0pa3oBaTeJIbHbIE

padoTbI padoThbI
pecypchbl
B3anmoneiicTBrEe MOCTOSTHHBIX
1 MAarHMTOB ¥ IPOBOJHUKOB C TOKOM 1 bubamorexa [HOK
POBOA ' https://m.edso00.ru/487a8593

MarunutHoe nojue. ['unoreza Ammnepa
BekTop MarHUTHON UHAYKIUH.

5 [TpuHIUTT CynIepIIO3UITIT 1 bubnmnoreka [JOK
MarHuTHBIX noJieit. JInauu https://m.edsoo.ru/4clabcch
MarHUTHOW UHAYKUIWH

3 MarsuTtHoO€ 10J1€ IPOBOJHUKA C 1 bubmuoteka [IOK
TokoM. OnsIT Dpcrena https://m.edsoo.ru/d35d5262
Pu3HUeCKUil IPAKTUKYM IO TEME

4 "UccnenoBanue 1eMCTBUS 1 1 bubnuorexa [IOK
IIOCTOSTHHOT'O MarHuTa Ha paMKy C https://m.edso0.ru/67361aef
TOKOM"

5 Cwia Amriepa, e€ HanpaBJiIeHUE U 1 bubnmoreka [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba

bu6nuorexa LIOK

6 P 1

CHICHHIE sanat https://m.edsoo.ru/a37a0c21

7 [Ipumenenue 3akona Ammnepa. 1 bubnmoreka [JOK
DIIEKTPOU3MEPHUTEIIbHBIE TTPHOOPHI https://m.edsoo.ru/ad7718d7

3 Pu3NUECKU IPAKTUKYM I10 TEME 1 1 bubnmorexa LIOK

"N3mepenue cuiibl Ammepa"

https://m.edsoo.ru/fcae91e9
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Cuna JlopeHiia, e€ HanpaBJICHUE U
MOJYJIb. JIBUKEHHE 3apSIKEHHOMN

bubnuorexa [IOK

9
YaCTHULIbI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
[oJie
bubmuorexa [IOK
10 Pewenue 3anad https://m.edso0.ru/504e98¢7
bu6mmoreka [IOK
1 Pabora cuet Jlopenua https://m.edsoo.ru/d518be4b
bu6nunorexa LIOK
12 P
CILICHHE 3a/1ad https://m.edso0.ru/93617bd9
MarauTHOE 1oJIe B BEIIECTBE.
13 deppomMarueTuku, napa- u bubmorexa IOK
pp - 11ap https://m.eds00.ru/30ff9608
JIMaMarHeTUKA
OCHOBHBIE CBOUCTBA
14 dbeppomarueTukos. [Ipumenenue bubmmorexa [IOK
pp P https://m.eds00.ru/0b58190a
(dbeppOMarHeTUKOB
15 Pemienue 3asa4 1o reme bubmuoreka [IOK
"MaruutHoe moJe" https://m.edsoo.ru/5b55¢307
16 Pemenue 3aga4d mo reme bu6mmoreka [IOK
"MaruautHoe 1oje" https://m.edsoo.ru/41c4ae8a
17 PesepBHbIil ypok. BxoaHas
JTUArHOCTHYecKast paboTa
SIBrIeHUE DIEKTPOMATHUTHON
18 HH nn. IToTok BekTOpa bubmorexa HOK
AVIIIH- P https://m.edsoo.ru/b3efa0cl
MarHUTHON WH]TYKITUU
Du3nUeCcKUi IPAKTUKYM 110 TEME
19 "UccnenoBanue SIBICHUS https://m.edso0.ru/c36658da

3JIEKTPOMArHUTHOW MHAYKIUNU"
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bu6nmoreka [IOK

20 DAL maaykumt https://m.edso0.ru/48150bd8
21 3aKOH JIEKTPOMArHUTHON UHAYKITUU bubnnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
29 BuxpeBoe 3JIeKTpuyeCcKoe moJie. bubnuorexa [IOK
Toxku dyko https://m.edsoo.ru/15abe140
23 OJ1C MHAYKIMY B ABUKYIIAXCS bubnnoreka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
bu6nunorexa LIOK
24 Pemerne sanas https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
25 llpasito Jlenua https://m.edsoo.ru/bbc22726
HNunyktuBHOCTH. Karyika
26 WH, - TUBHOCTH B elzn bubmorexa LIOK
YK I https://m.edso0.ru/621eae9d
MIOCTOSTHHOTO TOKa
97 SBnenue camounaykimu. SC bubnuorexa [IOK
CaMOMHAYKIUU https://m.edsoo.ru/7ee60ca8
DuU3NYECKU IPAKTUKYM I10 TEME
28 "UccnenoBanue sSBICHUS bubmorera [JOK
8 " https://m.edso0.ru/b8fb6391
CaMOUWHIYKITIH
29 DHeprus MarHuTHOTO TOJIS KaTyIIKU bubnnorexa [IOK
C TOKOM. DJIEKTPOMAarHUuTHOE I0JIE https://m.edsoo.ru/b3cOad11
bu6nuorexa [IOK
30 Pemenme saja https://m.edso0.ru/88f69d2b
O60011eHNe U cUCTEMAaTHU3AITUs
. bubnmoreka [JOK
31 3HaHUU 1O TeMe

"OnexTpoguHamuka'

https://m.edsoo.ru/76484025
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KonTtponbHas pabota no teme

bubmuorexa [IOK

32
"OnexkTpoauHamuka' https://m.edso0.ru/8ae09b98
KonebarensHas cucrema.
33 CB00OOHBIE KOJIEOAHUS bubnmorexa [OK
A ' https://m.edsoo.ru/7c1db385
I"apmoHHUYeckue KoeOaHus
Kunematudueckoe u JUHaAMHYECKOE
34 OIMCAaHNE KOJIEOATENBHBIX bubmorexa OK
. https://m.edsoo0.ru/87ce9498
JIBUKEHUMN
DHepreTuyeckoe onucanue. BeiBo
TUHAMAYECKOTO OITMCAHUI
35 TapMOHUYECKUX KOJIEOaHUI U3 UX bubmaorexa LOK
p https://m.edso0.ru/e3c99692
YHEPreTHIECKOTO U
KUHEMATUYECKOTO OIMUCAHUS
bubnuorexa [IOK
36 Amiumryna u dasza KoineOaHui
yaa u ¢ https://m.edso00.ru/7a0c439a
[lepron 1 9acToTa KOJICOAHMIA.
Ileprox ManeIX ¢cBOOOTHBIX
37 Ko§e6aHI/II71 MaTeMaTH4eCKOro bubmmorexa [IOK
https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJieOaHUH PYKMHHOTO MasiTHUKA
Pu3HUECKU IPAKTUKYM I10 TEME
"N3mepenue neproaa cBOOOIHBIX bubnnorexa [IOK
38 "
KoJie0aHUN HUTSIHOTO U TPY>KUHHOTO https://m.eds00.ru/5d159d35
MasITHUKOB"
3aryxaronme KojieOaHus.
39 BBIIZX €HHBIE KOJIEOaHUs bubmuorexa [JOK
Y ' https://m.edso00.ru/72e93d09
Pe3onanc
Bbub6anorexa [IOK
40 ABTOKOJIE0aHUS 1

https://m.edsoo.ru/6add2644
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Du3nYeCcKUi MPaKTUKYM 10 TEME

41 "[IpeobpazoBaHue YHEPrUU B Brbmorexa LIOK
peodp P https://m eds00.ru/a28026bd
MPYKHHHOM MasiTHUKE
bubnunorexa LIOK
42 Pewenue 3agau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenus "MexaHnunueckue
43 KOJIcOaHUs B My3bIKaJIbHbIX bubmorera [JOK
3]3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTAX
O060011eHe U CUCTeMaTH3alIus
44 3HaHu# 1o Teme "MexaHndyeckue bubamorera LOK
. https://m.edsoo.ru/eb84182f
KoJieOaHus
DNeKTPOMAarHUTHBIE KOJICOAHNUSI. bu6munorexa [IOK
45 .
KonebarenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUTMTY/IBI 3apsiia KOHJEHCcATopa ¢ bu6nunorexa [IOK
46 .
aMIUIMTYJOM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
KoJie0aTeTbHOM KOHTYpE
47 3aKOH COXpaHEHUsl SHEPTUH B bubnuotexa [IOK
HeaIbHOM K0JIeOATeTbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxarolue 1eKTPOMarHUTHHIE
48 KOJIZZ&H;II}II Boin peHHBIe bubmorexa LIOK
' e https://m.edso0.ru/5e668619
3JIeKTPOMArHUTHbIE KOJIeOaHus
[lepemennslit Tok. Pe3uctop u
49 KOHJIEHCATOP B IIETIH TIEPEMEHHOTO bubmorexa LIOK
P P https://m.eds00.ru/84836152
TOKa
50 Karymka HHIyKTUBHOCTH B LENU bubmmorexa [IOK

MNEPEMEHHOI'O TOKA

https://m.edsoo.ru/cfa307af
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Du3nYeCcKUi MPaKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOro ToKa

bu6mmoreka [IOK

51
Hepes H?CHCHOBaTeHLHO https://m.edsoo.ru/89dc2d90
COeIMHEHHBIC KOHICHCATOD,

KaTyLIKy ¥ pe3ucrop”

59 3akon Oma J1st SJIEKTPUYECKOM TeNn bubnmnoreka [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOo1HOCTb IEPEMEHHOI0 TOKA.

53 AMIIIUTYIHOE U JECHCTB ee bubmorexa LIOK

YA A yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHE CHJIbI TOKA M HAMPSHKECHUS

54 Pe3onaHC B 3JIEKTPUYECKOM SN bubmorexa HOK

P H https://m.eds00.ru/087506df
bu6nunorexa LIOK

55 P

CHICHHE 3a/1ad https://m.edso00.ru/al6836a4
WneanpHbIA TpanchopmaTop.

56 [TpousBoaCTBO, Iepeaava u bu6nunorexa [IOK
noTpeOIIeHNE SIEKTPUIECKOI https://m.edsoo.ru/f97418ae
SHEPrUn
DKOJIOTHYECKHE PUCKU TIPH
MIPOU3BOJICTBE JICKTPOIHEPIUH.

57 Kp BT i chonbon]faHI/I;I ’ bubmorexa HOK

YARTYP . https://m.edso0.ru/a6f74d93
BHCKTpOBHepFI/II/I B [IOBCCAHCBHOU
JKA3HU
bu6nuorexa [IOK
58 P
CHICHHE 3anat https://m.edso0.ru/ee6677ed
59 Pemenue 3agau bubmorera [IOK

https://m.edsoo.ru/7cab59f8
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O00011eHE U cUCTEMATU3ALL

60 3HAHUU TI0 TeMe Bubmorexa LIOK
https://m.eds00.ru/401024a9
"DneKTpOMarHUTHEIC KoJieOaHwus "
MexaHUYeCKHE BOJHBI.
61 XapaKTepUCTUKU MEXaHUIECKUX bubmorexa LIOK
p p https://m.edso0.ru/a58e109f
BOJIH
62 CBolicTBa MEXaHUYCCKUX BOJTH bubmorexa LIOK
https://m.edso0.ru/d9ae1000
bu6nunorexa LIOK
63 3BYK. XapakTepuCTHKH 3BYKa https://m.edso0.ru/138b6f09
Du3nYeCKU MPaAKTUKYM 10 TEME
64 "N3y4eHne mapamMeTpoB 3BYKOBOH bubamorexa [OK
v | P P e https://m.edsoo.ru/b100661a
BOJIHBI
NudpazByk u ynbrpas3syk. lllymosoe bubnnorexa [IOK
65 .
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
P
66 cHieHHe saat https://m.edsoo.ru/cfd918bf
67 DIEeKTPOMAarHUTHHIE BOJIHBI. bubnnorexa [IOK
N3nyyeHne 31eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
68 DHEprus MEKTPOMArHUTHBIX BOJIH. bubnmnoreka [JOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH https://m.edso0.ru/d01b818c
[IIkana »IeKTPOMAarHUTHBIX BOJH.
69 [IpuMeHeHre >eKTPOMarHuTHBIX bubmorexa LOK
P P https://m.edso0.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpUHIATIBEI PAWOCBS3U
70 TesneBuaeHus. Paqronokanus. bubmuorexa [JOK

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYKaroIlen cpeibl

https://m.edso0.ru/9f96f1f8
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71 KonTtponbHas pabota no teme bubnmoreka [JOK
"KonebGanus u BoJHBI" https://m.edso0.ru/4f7985a0
7 CaerT. 3aKOH MPSAMOJIUHEHHOTO bubnnoreka [IOK
pacIpoCTpaHEHUs CBETA https://m.eds00.ru/f9566406
Pemenue 3aiay Ha npuMeHeHNE
73 3aKOHA MIPSIMOJIMHEHHOTO bubnmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacrnpoCcTpaHeHHsI CBETa
74 Otpaxenue cseta. [Inockoe bubnnorexa [IOK
3epkano. Cepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AOCOTIOTHBIN
Y OTHOCUTEIIbHBIN MMOKA3aTeNhb
75 npenomienus. [lonHoe BHyTpeHHEee bubamorera LOK
p ‘ . yp https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHblil yrou
MOJTHOTO BHYTPEHHETO OTPAKCHHUS
Pu3HUeCKUil IPAKTUKYM IO TEME
76 "N3mepenue nokazaresns bubamorexa [OK
P \ https://m.eds00.ru/42569eal
MPEJIOMJIEHUS CTEKIIA
Pemenue 3a1ay Ha IpUMeHEeHNE
77 3aKOHOB OTPa)KEHUS U MPETIOMIICHUS bubmmorexa [IOK
R p https://m.edso00.ru/49d830a9
CBeTa
Xon nyudei B mpusme. Jlucriepeust
. bubmuorexa [IOK
78 cBeta. CIIOXKHBIN cocTaB 0eI0ro
https://m.edsoo.ru/d8elc3be
cBeta. LBet
79 JIunzel. @OKyCcHOE pacCTOsTHUE U bubnnoreka [JOK
ONTUYECKAsl CUJIA JIMH3bI https://m.eds00.ru/60441359
80 [TocTpoenune n3o00paXkeHUii B IMH3aX bubnnorexa [IOK

M UX CHCTeMaX. YBEINYCHHE JIMH3EI

https://m.edsoo.ru/bb53b1d5
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Du3nYeCcKUi MPaKTUKYM 10 TEME

81 "N3mepenne pOKyCHOTO pacCTOSHHS bubmioreia LIOK
P yernorop https://m.eds00.ru/b879fb3f
paccenBarOIINX JINH3
Pemenue 3a1au Ha MOCTpOCHHE
82 U300paKEHUI, IIOJIYYAEMBIX C bubmorexa [IOK
P ’ yd https://m.edso0.ru/5a868f09
IIOMOIIIBIO JINH3
83 I'ma3 xkak onTUuyeckas cucTeMa bubmmorexa [OK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. IIpeneinnt
84 v I/IMeHHMof:[TI/I re(I))MHe AYECKOMI bubmorexa [OK
p P https://m.edsoo.ru/cd174a10
OITHUKHU
85 CKopocTh CBETa U METO/IbI €€ bubnnorexa [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnuorexa [IOK
86 Aucnepens ceeta https://m.edsoo.ru/lel6ccbe
bu6mmoreka [IOK
87 Murepdepenus caera https://m.edsoo.ru/5fc0c638
KorepeHTHbIe UCTOYHHUKU. Y CTIOBUS
88 HaOJIIOEHUS MAKCUMYMOB U bubmorexa LOK
a ™ https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6nmoreka [IOK
89 Pemenue 3anax https://m.edsoo.ru/3061de2b
bu6nunorexa LIOK
90 Tprvencnue maTephepeHim https://m.edsoo.ru/668edbc8
bubmmoreka [JOK
1
9 Audpaxuus ceera https://m.edsoo.ru/12ed04b5
92 Judpakumonnas pemérka. Y cioBue bubmunorexa [IOK

Ha6J'IIO,[[eHI/IH TIaBHBIX MAKCUMYMOB

https://m.edsoo.ru/f998d964
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bu6nmoreka [IOK

93 Pemerne sanas https://m.edsoo.ru/d58c411a

94 IloniepedyHOCTh CBETOBBIX BOJIH. bubmmorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/e9890fe9
Ou3nYecKuil MPaKTUKyM IO TEME

95 "Habmronenue audpakiuu, bubnmoreka [JOK
uHTepdepeHNN U MOJIIpU3aLUN https://m.edsoo.ru/8b7ac737
ceera"

bu6nunorexa LIOK
% Pemterme sana- https://m.edso0.ru/c56c8158
97 CBeToBbI€ SBJICHUS B IPUPOJIE bubmmoreia LIOK
https://m.eds00.ru/0b36363d

08 O06001IeHNe U CUCTEMAaTH3aIUs bubmuorexa [JOK
3HaHu# 1o teme "OnTuka" https://m.edsoo.ru/8a14748b

99 KonTtponbHas pabota no teme bubnmoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
['panu1ibl TPUMEHUMOCTH

100 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [IOK
3JIEKTPOTUHAMUKH W TTPUHITUTL https://m.edsoo.ru/c9bd77ch
OTHOCUTEIIbHOCTH

101 [TocTynatel cienuanbHOU TEOPUHU bubnmorexa [IOK
OTHOCUTEIIHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BpEMEHHOM
unTepBai. [IpeobpazoBanus

102 Jlopenia. YcnoBue NpUUUHHOCTH. bubnnoreka [JOK

OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHIe
BPEMCHH U COKPAILICHUE JITTHHBI

https://m.edsoo.ru/d83742bb



https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb

DHeprus U UMIYJbC

bubmuorexa [IOK

103
PENATUBUCTCKON YaCTHULIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ YHEpPruen u
104 AMIIYIECOM PEIISITUBUCTCKOMI bubmorexa LOK
y p https://m.edsoo.ru/b6258ffa
YaCTHIIbI. DHEPTHUS MTOKOS
Pu3HUECKU IPAKTUKYM I10 TEME
"OnpeneiieHre UMITYJIbCa U SHEPTUHA
105 CJBEFI/?BI/ICTCKHX qazTH (mo ’ bubmmorexa [IOK
P H https://m.eds00.ru/63756¢47
dororpadusaM TPeKOB 3apsIKEHHBIX
YaCTHUIl B MArHUTHOM T0J1e)"
106 PaBHOBeCHOE TEIUIOBOE U3IyUEHUE bubmmorexa [OK
i https://m.edso0.ru/f54035a5
bu6nunorexa LIOK
107 3axon emenieHms Buna https://m.edsoo.ru/1c5ff752
108 I'unore3a M. IInanka o kBaHTax. bubnmoreka [JOK
doToHEI https://m.edsoo.ru/a5ffa218
bubmuorexa [IOK
109
DHEprHs M UMIIYIILC pOTOHA https://m.edsoo.ru/7fh307ec
110 ®dororpdext. OnpiThr A. T bubnuorexa [IOK
CroneroBa. 3akonbl (hoTodPdekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEITHA 11
111 doroaddexra. "Kpacnas rpanuna” bubmmorera LOK
P pari https://m.edso00.ru/01ef4556
dboTtorpdexra
112 Hasnenue ceeta. Onbitel [1. H. bubmuorexa [IOK
JleOenena https://m.edso0.ru/64b4f966
113 Du3nUeCcKUi IPAKTUKYM 110 TEME bu6munorexa [IOK

"N3mepenue noctosHHou IInanka Ha

https://m.edsoo.ru/eb916f82
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OCHOBE HUCCJICOOBaHUA

dotorpdexra”
. bubnmoreka [JOK
114 BomxoBbie CBOHCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Bomnue! ne bpoiina. J[nvuHa BOJIHEI e
115 b OI\/'IJ'IHII[/I aZMe Bl §6HaCTH ! bubnnorexa LHOK
p p p B https://m.edsoo.ru/5df8bafl
JIOKQJTA3AIAH JIBUXKYIIICHCS YaCTHUITBI
116 KopnyckynsapHO-BOJIHOBOU IyaInu3M bubmorexa LOK
PHyCKy AP y https://m.edsoo.ru/8ccab62a
117 Judpakmus 3J1IeKTpOHOB Ha bubnmoreka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crermduka u3MepeHuil B
118 MI/IKHOSI)I/I e COOTpHOIHeHI/m bubnnorexa [IOK
POMHP o https://m.edso0.ru/65783dec
HeomnpeaenénHocrel [ elizenbepra
bu6mmoreka [IOK
11 P
9 CIICHHE rpaduHecKuX 3anay https://m.eds00.ru/e70195bd
" bubnmoreka [JOK
120 Pemerne pacerHpix 3anad https://m.edsoo.ru/ee9b3182
KoHTponbHas paboTa 1mo TeMam: Eub 10K
" . i nOINOTEKA
121 OCHOBHUCTO ’ K"OpnyCKyMpHo https://m.edsoo.ru/c3de891a
BOJIHOBOW JTyaJTU3M
OMNBITHI 110 UCCIICIOBAHUIO CTPOCHHUS
122 aroma. [ImanerapHas Moaenb aToMa bubnnorexa [IOK
) p a https://m.eds00.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
123 Hocrynaret bopa https://m.edsoo.ru/404dfa9a
124 Bunsl cnektpoB. CriekTp ypoBHE# bubnuotexa [IOK

OHCPIUM aToOMa BOJOpOoaa

https://m.edsoo.ru/cf74bl1a
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Du3nYeCcKUi MPaKTUKYM 10 TEME
"UccnenoBanue cekTpa

bu6mmoreka [IOK

125
PaSpEIEHHOTO aTOMAapHOTo . https://m.edsoo.ru/ec651eb8
BOZIOpOJa U U3MEPEHUE TTOCTOSTHHOU
Pun6epra"
126 CrnoHTaHHOE U BBIHYKIEHHOE bubnmnoreka [JOK
M3JIyYEHUE CBETA https://m.edso0.ru/f945d85c
bubmuorexa [IOK
127 JI
aep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens sapa
128 ['eitzenbepra-MBanenko. 3apsa u bubmuorexa [IOK
MacCOBO€E YUCO Aapa. M30Tomsbl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTD
3aKoH paIMOaKTUBHOTO pacraja.
CBoiicTBa HOHU3U ero
129 A3ITy4EHUS BJ‘II/IHI—I:I/}I];O B bubnmorexa HOK
yi ’ https://m.edsoo.ru/aab98bef
PaIMOAKTUBHOCTHU HA KUBBIC
opranu3Mmsl. Jlozumerpust
Pu3HUECKU NPAKTUKYM IO TEME
130 "UccnenoBanue paguoakTHBHOTO bubmmorexa [OK
a pan | https://m.edsoo.ru/c3dabe6e
(doHa ¢ UCTIONL30BAHUEM JIO3UMETPA
DHeprusi CBsI31 HYKJIOHOB B sJIpe.
Snepnsie cunsl. JledekT Macchr
spa. AnepHble peaknuu. JaepHbIe
AP Hep peaxt Hep bubmmoreka [IOK
131 peakrtopsl. [IpoGiembl

YIPaBISIEMOr0 TEPMOSIEPHOTIO
CUHTE3a. DKOJIOIMUECKUE aCIIEKTBI
pa3BUTHUS SCPHOMN SHEPTETUKU

https://m.edsoo.ru/ff1758d0
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MeToapl perucTpanuu u
HCCIIEIOBAHMS DJIEMEHTAPHBIX
yactul. OyngamenTaabHbie

bubnunorexa LIOK

132 B3auMO/IcHCTBUA. bapHOHBI, ME30HBI
A P https://m.edso0.ru/1ac08a5b
u sentoHsl. [IpeacTaBnenue o
CrangaptHoi Mmoaenu. KBapk-
TJIFOOHHAs! MOJIEITb aJPOHOB
®usuka 3a npeaenamu CtanriapTHON
Mozaenu. TéMHas Matepus U TEMHas bu6mmoreka [IOK
133 .
sHeprus. EnuacTBO hrznyeckoi https://m.edso0.ru/c026fd37
KapTUHBI MUpPA
134 Ortarbl pa3BUTHS ACTPOHOMMUHU. bubnmorexa [IOK
3HaueHUe aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTH 3aKOHOB (PU3UKH IS
135 00BSICHEHUS TPUPOABI KOCMHYECKHUX bubnmnoreka [JOK
00BeKTOB. MeTomnl https://m.edso0.ru/39c44028
ACTPOHOMHUYECKHUX UCCIENOBAHUI
CoBpeMeHHbBIE ONITUYECKUE
136 TEJIECKOIBI, PAAUOTEIIECKOIIBI Bubmorexa ITOK
»P ? https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
Bun 3Bé3nnoro neda. Co3se3nus,
137 SIpKUE 3BE3/bI, INIAHETHI, UX BUJIUMOE buGmorera [IOK
P Ab, ’ a https://m.edsoo.ru/aac588eb
JBIDKEHHUE
Du3nYeCKU MPaKTUKYM 10 TEME
138 "Habmronenus B Teneckor JIyHsl, bu6nuorexa [IOK

IJIAHET, TYMAHHOCTEN U 3BE3IHBIX
CcKoIIeHui"

https://m.edsoo0.ru/1072021e
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Conueunas cuctema. CoHIle.

bu6mmoreka [IOK
139 C .U
OHCTIHA AKTHBHOCTD. HICTOTHIIK https://m.edso0.ru/22748eba
sHepruu CosHIA U 3BE3]
3BE3/1bI, UX OCHOBHBIE

140 XapaKTepUCTUKU. Jluarpamma bubnuotexa [IOK
"CreKTpaIbHbIN KJIacC — https://m.edso0.ru/42169944
CBETUMOCTB"

141 3Be31abI IIIaBHOU bu6mmoreka [IOK
MOCJIEA0BATEIBHOCTH https://m.edsoo.ru/b3ch766¢
Buytpennee ctpoenue 3BE3/1.

CoBpemeHHbIe TIPECTABICHUS O
142 IIPOUCXOXKICHUHU U DBOIIOLIHNA bubmuorexa [JOK
p . https://m.edsoo.ru/d09da494
ConHia 1 3B€3/1. DTarlbl )KU3HU
3BE3T
Mneunsiii [Iyte — Hama ["anakTuka.
143 Tune! ranaktuk. YEpHble ABIPLI B bubmorexa IOK
i P https://m.edsoo.ru/7cd10a0a
sJIpax TallakKTUK
Bcenennas. Pacimpenne

144 Bcenennoit. 3akon Xa60ma. Teopust bubnmoreka [JOK
Bosbiroro B3peiBa. PennkroBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4CHHE

145 Macmtabnas ctpykrypa Beenennoil. bubnunorexa [IOK
Meraranaktuka https://m.edso0.ru/ce234633
Hepeménnsie mpoOaeMbl bubnnoreka [JOK

146
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
O060011eH1e U CUCTeMaTH3alIus

. bu6nuorexa [IOK

147 3HaHui. Poib u3uKku 1 acTpOHOMUH

B 9KOHOMHYECKOM,

https://m.edsoo.ru/ad6ddeed
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TEXHOJIOTHYECKOM, COITMAJIbHON B
ATUYECKOH chepax NeaTeTbHOCTH
YyeJI0BeEKa

O000111eHHE U cCUCTEMATU3ALMSL
3HaHuii. Pois 1 MecTO QU3UKHU U

bu6mmoreka LIOK

148
aCTPOHOMHUH B COBPEMEHHOM https://m.edso0.ru/18f19f7c
Hay4YHOH KapTHUHE MUpa
O06o0011IeHne U CUCTeMAaTH3AIIHs
3HaHuil. Pone ¢pusnyeckoil Teopun B
OPMHUPOBAHUH TPECTABICHUN O
149 inznqeimﬁ Ka TEIHe MHpa, MECTO bubmmorexa LIOK
. P pa, https://m.edsoo.ru/e7d400f4
¢u3nUecKoil KapTHHBI MUpa B 00IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIEC
150 O000IIeHHE B CUCTEMAaTH3aIHS bubmuorexa [IOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
151 O06001IeHHe U CUCTeMAaTU3AIIHS bu6mmoteka [JOK
3HaHui o teme "Kunematuka" https://m.edsoo.ru/4e31b507
152 O0600I1IeHNE B CUCTEMAaTH3AIIHS bu6nuorexa LIOK
3HaHu# 1o Teme "JlmHamuka" https://m.edsoo.ru/2dfbafc5
O06o001eHne U CUCTeMAaTH3aIIHs
153 3HaHu# 1o TeMe "CTaTHuka TBEPIOrO Bubmaorexa ITOK
" P https://m.edso0.ru/3cca482e
Tena
154 Pe3zepBHbiii ypok. UTtorosas
KOHTpOJIbHAS padoTa.
O06001IeHrne U cucTeMaTH3aIus
. " bu6nuorexa [IOK
155 3HaHHUH MO TeMe "3aKOHBI

COXpaHEHHUsI B MEXaHHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011eHE U cUCTEMATU3ALL
3HaHu# 110 TeMe "OCHOBEI

bubnuorexa [IOK

156
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHNE U CHCTEMATH3AIIHS
157 3HaHui Mo reMe "TepMoanHAMUKA bubnnorexa LHOK
,]? A ) https://m.eds00.ru/c63f7c10
TemmoBble MaIIMHEI
O0001IeHNEe U CHCTEMATH3AIINS
158 3HaHMM 110 TeMe "ArperaTHsle bubnnorexa [IOK
cocTosHu BelecTBa. Da3oBble https://m.edsoo.ru/1d36b5b1
nepexomnl"
O0001IeHNE U CHCTEMATH3AIINS
159 3HAHUU 10 TeMe "DIEKTPUUECKOE bubnuorexa [IOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O06001IEeHNe U CHCTEMATH3AIIHAS
160 3gaHuil o teMme "TlocTosHHBIN bubmiorexa LIOK
. " https://m.edsoo0.ru/71453ee6
AIIEKTPUIECKUI TOK
O0001IEeHne U CHCTEMATH3 AN
161 3HaHu# 1o TeMe "TOKH B pa3IHYHBIX bubmmorexa [OK
" P https://m.edso0.ru/3d40077a
cpenax
162 O06001IeHNe U CHUCTEMAaTH3aIUs bubmuorexa [JOK
3HaHUM 1o TeMe "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepBHbIil ypok. O6001ICHIE 1
cUCTEMATU3ALMs 3HAHUH 110 TEME
163 "DneKTpoMarHuTHas MHIyKIus" bubnnorexa [IOK

O000111eHHE U CUCTEMATU3ALMS
3HAHUU 110 TeMe "MexaHnueckue
KoJiebanusa"

https://m.edso00.ru/053e2248
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PesepBHbIil ypok. O6001IeHIE 1

164 CUCTEMAaTHU3aLMs 3HAHUN I10 TEME 1 bubnmorexa HOK
, B htps://m.edso0.ru/5e2bb83d
'"DneKTpOMarHUTHEIC KoJieOaHws "
PesepBuslit ypok. O60011IeHNE 1
165 cucTeMaTH3alHs 3HAHUH 110 TEME 1 bu6mmoreka LIOK
"MexaHn4ecKHe u https://m.edsoo.ru/96a7a2dd
AJIEKTPOMArHUTHBIE BOJIHBI"
PesepBHslit ypok. O600IICHNE 1
CHCTEMATH3aIIMs 3HAHUH 110 TEME Eu6 1IOK
" " HOIHnOoTEKA
166 Onruica” O6O6meHHevH 1 https://m.edsoo.ru/52ad1603
cUCTEMATU3aLMs 3HAHUH 110 TEME
"Ocnosel CTO"
PesepBHblit ypok. O600111€HNE 1
167 cUCTeMaTHU3alysl 3HaHUU 110 TEME 1 bu6mmoreka [IOK
"KopnyckyisipHO-BOJTHOBOM https://m.edsoo.ru/f7c59d38
nyaiu3m"
PesepsHbIil ypok. O000MmEHE 1
168 CHCTI;MaTI/B:p st 3HaHI/II\I/:Iu 110 TEME 1 bubmorexa LOK
" B " https://m.eds00.ru/1f511654
dusnka atoMma
PesepBubIii ypok. O6001eHIE 1
cUCTeMaTU3alls 3HaHUM 110 TeMeE bubmuorexa [JOK
169 Y 1
®Pusuka aTOMHOIO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTapPHBIX YaCTHUIL"
PesepBublii ypok. O0001IEHNE 1
170 CI/ICTEM&TI/ISZP WS 3HAaHUU 110 TEME 1 bubmorexa OK
H https://m.edsoo.ru/2bffb94c
"OnemenTsl acTpoduzuku”
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®msuka. Mexanuka, 10 knacc/ Makumies I'.51., CunsaxoB A.3., O0OmiecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKliMOHEpHOE 00I1IECTBO
«M3parenscTBO «lIpocBerenne»

» ®usuka. Konebanusa u Bonusl, 11 xitace/ Msikumes I'.51., Cunsaxos A.3.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA »; AKIIMOHEpHOE
obmectBo «M3marensctBo «lIpocBemenuer

» Gusuka. MonekynsipHas ¢pusuka. Tepmogunamuka, 10 knacc/ Msikues I'.51.,
CunsikoB A.3., OGIIECTBO ¢ OTpaHUYECHHON OTBETCTBEHHOCTHIO «JIPODA»;
AxmmonepHoe oburectBo «M3marenscTBo «lIpocBenieHue»

» ®uzuka. Onruka. KBantoBas gusuka, 11 knacc/ Msikumes I'.4., CunsikoB A.3.,
OO011ecTBO ¢ OTpaHUUCHHONM OTBETCTBEHHOCTHIO «JIPODA»; AxiimoHepHOe
obmectBo «M3aaTenscTBO «lIpocBemieHnue»

» duszuka. Dnekrpogunamuka, 10-11 kimacesl/ Msikumes I'.51., CunsikoB A.3.,
OO011ecTBO ¢ OTpaHUYECHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEPHOE
obmectBo «M3aaTenscTBO «lIpocBerieHue»

METOAUYECKHME MATEPHAJIbBI 1JIS1 YUUTEJIA

https://infourok.ru/
https://rosuchebnik.ru/
http://videouroki.net/
https://multiurok.ru/
https://interneturok.ru/
https://kopilkaurokov.ru/
https://skyteach.ru/
https://busyteacher.org/

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

AKnacc
https://resh.edu.ru/

Yuu.py
bubnuorexa MOIII
Skysmart Kiracc
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