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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHWH U TpeOOBaHUM K pe3yjibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTebHOM mporpamMmsbl, mpeacTaBieHHbIXx B PI'OC COO, a Takxke
c yu€roM ¢eneparbHO pabodeil mporpamMmbel BocmuTaHus W Kormenmmm
npenojaBanus yueOHoro npeaMera «dPu3nka» B 00pa3oBaTelbHbIX OpraHU3aIusaX
Poccuiickoii @enepanuu, peaqu3yomux OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpeaensieT 00s3aTeNbHOE TPEIMETHOE COIep KaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEILHOCTh N3YyYEHUSI TEM U pPa3JIEJioB
y4eOHOro TpeaMeTa ¢ Y4€TOM MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIecca, BO3PACTHBIX OCOOEHHOCTEH  OO0Yy4YaroIIUXCsl.
[IporpamMma 1o ¢u3uke Aa€T MpEeACTaBICHHE O LESIX, COAEpNKaHHM, OOIIeH
cTparernd OOy4YeHHs, BOCIHMTAaHUS ¥ Pa3BUTHS OOYUYaIOUIUXCS CpPEICTBAMU
yueOHoro npenMera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yyenue kypca ¢uszuku yriayOiaE€HHOTO YPOBHS IO3BOJISIET pPEan30BaTh
3a/1a4 IpOoQeCcCHOHANBHON OpUEHTAIMH, HAMpaBICHO HA CO3JaHUE YCIOBHH AJis
NPOSIBJICHUSI CBOMX HMHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)KIbIM
oOy4Jaromumcsi, KOTOpblE HEOOXOIMMBI JMJig MPOJOKEHHs O0pa3oBaHUs B
opraHuzanusx npodecCHOHaTBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)XKCHEPHBIM CIEIIUATBLHOCTSIM.

B nporpamme no ¢pusuke onpenensoTcs MIaHUuPpyeMble pe3yIbTaThl OCBOCHUS
Kypca (QU3MKM Ha YpPOBHE CpeIHero ooOIiero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMeTHbIe, TpeaMeTHele (Ha  yriayOnéHHom  ypoBHe).  Haydno-
METOJOJIOTUYECKOW OCHOBOM [UIsi pa3paboTKu TpeOOBaHUM K JUYHOCTHBIM,
METaNnpeAMETHBIM W TPEIMETHBIM pe3yibTaTaM OOYyYalOIINXCs, OCBOMBIINX
nporpamMmy 1o (pu3MKe Ha YpOBHE CPEAHEro 00111ero oopa3oBaHus Ha yriyOoJIEHHOM
YPOBHE, SIBJIIETCS CUCTEMHO-/1€ATE€IbHOCTHBIN MOIXO/I.

[Iporpamma o (pu3mKe BKIIOYAELT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKHU Ha yriyOJIEHHOM YPOBHE,
B TOM YHKCJI€ MPEIMETHBIE Pe3YyIbTaThI MO TOJaM O0y4EeHHS;

cozepkanue yueOHoro npeamera «Ousukay» 1o rogam o0y4eHus.

[Iporpamma 1o ¢u3NKe HWMEET NPUMEPHBIH XapakTep W MOXKET OBITh
UCIIOJIb30BaHa YUUTENSIMU (DU3HUKU JJIsl COCTABIIEHUS! CBOUX PA0OUUX MPOrPaAMM.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIECH U
NPEIOCTaBISET BO3MOKHOCTU JUISI peaH3allid  PAa3IUYHBIX METOJUYCCKUX
NOJIXOJI0B K NPEenojJaBaHHui0 (U3UKU Ha YIUIYOJEHHOM YPOBHE NpPH YCIOBUHU
coxpaHeHus1 0043aTeIbHON YaCTH COJIep KaHUs Kypca.

Odu3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPObI, BHICTYIMAas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY



3HaHUM 00 okpyxkatoieM mupe. LIKoapHBIN Kype HU3HKK — CUCTEMOOOPa3yoNIui
JUTSI €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (DU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHHWM, H3ydyaeMbIX XHMHUCH, OHOJIOrHeH,
busznueckord reorpadueid u actpoHomueil. Hcmonb3oBaHME UM AKTHUBHOE
npyUMeHeHUue (U3MYECKUX 3HAHUM OINpeAeNuiio XapakTep U OypHOE pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOTU B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJTyYEHHsI HOBBIX MAaTEpPHUANIOB C 3aJlaHHBIMH CBoOicTBamu. M3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (pOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa
oOyyaroiierocsi, B opMUpOBaHUE YMEHUN MPUMEHSITh HAYUYHBIA METO/I MTO3HAHUS
IIPY BBIMOJTHEHUN MU y4EOHBIX UCCIIEIOBAHU.

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
3aBEpPIIEHHBIM, OH COJIEPXKUT MaTepuall U3 BCEX pa3fesioB (DU3MKU, BKIIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (hU3HKH.

Hoea cenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepual Kypca (U3UKA
o0beaMHEH BOKPYr (¢u3MyecKuX Teopuid. Benymum B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnoyiaraeT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HDABCTBEHHBIMHU
Y 3KOJIOTHYECKUMU IpoOIeMamH.

Hoea npuknaonou nanpasnennocmu. Kypc puszuku yriryon€HHOTO YpOBHS
IIPEANOJIaraeT 3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKHUX U TEXHOJOTHMUECKUX
MIPUIOKEHUN W3YyYEHHBIX TEOpUM M 3akoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX TMPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKUE YCTPOWUCTBA, U
TEXHOJIOT U H.

Hoea 3konozuzayuu pean3yeTcs TMOCPEACTBOM BBEICHHS JIIEMEHTOB
COZlepKaHMsl, TOCBSIIEHHBIX JKOJOTMYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PA3BUTHEM TEXHHKUW U TEXHOJOTHM, a TakXe OOCYXKIICHUS
po0JieM paloHAIBHOTO MPUPOIOTIOIB30BAHMS U 9KOJIOTMYECKONU O€30MacHOCTH.

OcBoeHnue coaepkanusi MporpaMMsbl 1Mo (GU3MKE JTOJBKHO OBITH MOCTPOCHO Ha
NPHUHIMIAX CUCTEMHO-AEITETHFHOCTHOTO Toaxoaa. Jms dusukm peanusamus 3THX
OPUHIIMIIOB 0a3UpyeTcsl HAa UCIOIb30BAHUHM CAMOCTOSATEIBLHOIO SKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIoIero Qakropa ydebHoro mporecca. s yriayOnéHHOro
YPOBHSI — 3TO CHUCTEMA CaMOCTOATEIBHOTO YYEHHUYECKOTrO JKCIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTAIbHBIC YUYCHUYECKHE OMNBITHI MPU M3YYCHUH HOBOTO
Marepuana, jabopaTopHbie pabOThl U pabOThl MpakTUKyma. [Ipu 3TOM BO3MOMKHBI



JIBa criocoba peanuzalnuu PU3NYecKoro rnpakTukyma. B nepBom ciydyae npakTUKyM
npoBoautcs 6o B koHre 10 m 11 kiaccoB, aubO IOCHE MEPBOrO M BTOPOTO
MOJYTOANN B KaXKJOM M3 3TUX KjaccoB. BTopoii cmocod — »3To mHTEerpanus padbor
IPAKTUKYMa B CHCTEMY JIA0OPAaTOPHBIX padOT, KOTOPbIE MPOBOASATCSA B IMPOLIECCE
uzydeHus pasjaena (temsl). [Ipu sTom moj paboTtamMu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIBHOE ~ HCCIIEOBAaHUE, KOTOPOE€ NPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000MIEHHOTO BHIa 0€3 MOIIaroBOi MHCTPYKITHH.

B nmporpamme mnmo (@u3uke cuUcTeMa YYEHHYECKOIO HSKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa MpPECTaBlI€HA €IWHBIM IepeyHeM. Brioop
TEMATUKH JUJI1 9TUX BUJIOB YYCHHMUECKHX MPAKTHUECKUX PabOT OCYIIECTBIISIETCS
y4acTHHUKaMU 00pa30BaTENIbHOIO Mpoliecca UCX01d U3 0COOEHHOCTEN MOYyPOYHOTO
IUIAHUPOBAHUA W OcCHaulleHus kabuHera ¢(usuku. IIpum sTOoM oOecmneunBaercs
OBJIaJICHUE OOYyYaIOIUMHUCS YMEHUSMU TPOBOAUTH TNpsIMble M KOCBEHHBIE
U3MEPEHUs, HCCIENOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIMUYMH M TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yAENSIeTCs] peIIEHUI0 PACUETHBIX U KAUECTBEHHBIX 3a/1a4.
[Ipu 5TOM A1 pacyETHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3a]]a4M C SBHO 3aJlaHHOU
U HESBHO 3aJJaHHON (hPU3MUECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSATh U3YUYCHHbBIC
3aKOHBl M 3aKOHOMEPHOCTHU KaK M3 OJHOI0 paszfelia Kypca, TaK U HUHTErpUpys
NpUMEHEHUE 3HAHUM U3 Pa3HbIX pa3aenoB. s KaueCTBEHHBIX 3a7]a4 IPUOPUTETOM
ABJISIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TIPpEJCKa3aHUuEe MNPOTEKaHUs (PUIUYECKHUX
SIBJICHUW W TIPOIICCCOB B OKpY’Karollel >KU3HH, TPeOyroImue BrIOOpa (pr3nuecKoi
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 oOmiero oOpa3oBaHUS JOJDKEH H3Yy4aThbCs B YCIOBUSAX TMPEIMETHOTO
kabuHera. B kaOuHere Qu3mku JOMKHO OBITH HEoOXomuMoe gabopaTopHOE
000pyT0BaHUE JTsI BHITIOJTHEHHS yKa3aHHBIX B IIPOrpaMMe 1Mo (PU3UKe YICHHYECKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U pabOT MPAKTUKyMa, & TAKKE JEMOHCTPALIMOHHOE
000py10BaHUE.

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

JlaGoparopHoe 00OpyqOBaHME Ji YYEHWYECKUX MPAKTHUECKUX padboT
dbopMupyercsi B BuAe TEMaTHYECKHUX KOMILIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOyYaOIIMXCA. TeMaTHYeCKHe KOMILIEKTHI
1a00paTOpHOTO O0OpPY/IOBAHUS JIOJDKHBI OBITh TOCTPOEHHI 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 HWHTEpeca M CTpeMJIeHUs OOydarommxcsi K HaydHOMY
U3YYCHHUIO TIPUPONBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE TPEACTABJICHUA O HAYYHOM METOJIe MO3HAHWS U (OPMHUPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;

(dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa U3y4eHHs] OCHOB
CTPOEHUS MaTepuu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMuUpoOBaHUE YMEHUN OOBICHSTH SIBJICHHS C HUCIIOIb30BaHUEM (DU3HUECKUX
3HAHWHN ¥ HAYYHBIX JI0KA3aTEIbCTB;

dbopMUpOBaHUE TPENCTABICHUN O poiv (QU3MKH 7 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUK;

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
npoliiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEHEr0 o01Iero ooOpa3oBaHus:

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

dbopMHUpOBaHNE YMEHHUIA TPUMEHATh TEOPETUUECKUE 3HAHUS I O0BICHCHUS
bu3HUeCKNX SIBICHUN B MPUPOAE W JUIS TPHHITHS TPAKTHYCCKUX PEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C SBHO 33JJaHHOUN (PU3UIECKO
MOJIENbIO, 3a/lay, MOAPa3yMEBAIOIINX CaMOCTOSITENbHOE CO3/aHue (PU3NUIECKOU
MOJIENIM, AJEKBATHOM YCIOBMSIM 3aJladyd, B TOM 4YHCIIEe 3aJa4y HMHXKEHEPHOTO
XapakTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U MPOBEACHHUS
¢u3nuecknx OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTranuu  uHOOpMaIuy,
OIPEEIIEHHS] TOCTOBEPHOCTHU MTOJIYYEHHOT'O PE3YJIbTaTa;

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

pa3BuTHE UHTEpeca K cepam npodheccCuoHATBHON e TENbHOCTH, CBA3AHHOU
¢ GUBHKOIA.



B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO yrinyOnéHHBbIA YypOBEHb
u3ydeHus: y4deOHoro rmnpeamera «®du3uka» Ha ypPOBHE CpEIHEro OOIIero
oOpa3oBaHusl BBIOMpaETCs OOYYAIOUUMUCS, I[UIAHUPYIOIIUMUA TMPOJAOHKEHUE
0o0pa30BaHus MO CIENUATBHOCTIM (PU3HKO-TEXHUYECKOTIO MPOQPUIIS.

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).

[Ipennaraemplii B mporpaMMme Mo (U3MKE INepeyeHb JIabopaTOpPHBIX U
NPAKTUYECKUX padOT SABIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JENIaeT BHIOOP
OpOBEACHUS J1TAaOOpaTOpPHBIX padOT M ONBITOB C YYETOM HMHIUBUIYaTbHBIX
0COOEHHOCTEH 00yUaroIuXCsl.



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3znen 1. Hay4Hblii MeTO NO3HAHUS TPUPOABI.

®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.

CnocoObl  m3Mmepenust (U3HUECKUX BEIMYMH (AHAJOTOBbIE W LUQPOBHIE
U3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemnoctT  u3MepeHnii  (QU3MYECKUX  BEIMYMH  (aOCOMIOTHAsA W
OTHOCUTEJIbHA).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCoIOTHO TBEPAOE TEINO, UeaIbHas )KUAKOCTb, UICANbHBIN I'a3, TOUCUHBIH 3apsi).
'unore3a. ®U3ndeCKnil 3aKOH, TPAHULIBI €0 IPUMEHUMOCTH. PU3NUECKAS] TEOPHS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHMU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

N3mepenne cuibl TOKa M HANPSHKEHUS B LIENU IIOCTOSHHOTO TOKA MPY TTOMOILH
AHAJIOTOBBIX M IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HU@poBol sadoparopueit mo ¢uszuke. [Ipumepsl nzmMepeHus
(¢u3nYecKuX BETUYHH MPU MTOMOIIN KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrxkeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOIO JBUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHHUKHU.

Pannyc-BekTop MaTepuasbHONW TOYKH, €ro IMPOEKIMU HAa OCH CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemenienne, CKOpoOCTh (CpeaHss CKOPOCTb, MIHOBEHHasi CKOPOCTh) U
YCKOPEHHE MaTEpPUaIbHOM TOYKHM, UX MPOEKIIMM HA OCU CHUCTEMBI KOOPIWHAT.
CroxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

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

CBoOoniHOe majieHue. YckopeHue CBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOILLIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBHCHUMOCTH KOOpPIMHAT, CKOPOCTU H
YCKOPEHUS] MaTepUAIbHON TOYKH OT BPEMEHH U UX TpaduKi.



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

TexHuyecKkue YCTpOWCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: CIUIAOMETD,
JBU>KEHUE CHAPAIOB, LIETIHBIE, IECTEPEHYATHIE U PEMEHHBIE IIEpelaun, CKOPOCTHBIE
JTUQTHI.

Hemoncmpauuu.

Mogenb cucTteMbl OTCUETa, WLTIOCTPAIUS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

CriocoObI UcClieIOBaHUS IBUKECHUN.

Nnmroctpanys npeneabHOro nepexoa U n3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MEXaHU3MOB.

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

HaGmronenne nBwkeHUs Tema, OPOIMIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yriioBOi CKOPOCTU B PELYKTOPE.

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

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydueHrne HEpaBHOMEPHOTO ABMXKEHHUS C LIEJIBIO OINPEIEIICHUS MTHOBEHHOMN
CKOPOCTH.

N3mepenune yckopeHusi Npu MPSAMOJIMHEHNHOM PABHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

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

N3mepenue YCKOpEHUS cBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
UCITI0JIb30BaHue 1U(poBOIi T1abopaTopun).

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.

WccnenoBanne 3aBUCUMOCTY NIEpHO1a OOpaIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprorona. UHepumanphHbie cucTeMbl oTcuéra. [IpuHnun
oTHocuTenbHOCTH ['anunes. HemHepuuanbHble CHCTEMBI OTCYETA (OINpEAEICHUE,
OpPUMEPHI).

Macca rena. Cuna. [IpyHiun cyneprno3unmuu cuil.

Bropoii 3akoH HproToHa 1151 MarepuaibHON TOUYKH.

Tperunii 3ak0H Hpr0TOHA UIs1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHHSI. OJKBUBAJIEHTHOCTh T'PAaBUTALMOHHON U
VHEPTHOU MaCCBHI.

Cuna TspKkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOIHOTO MaJI€HUs OT BBICOTHI HAJI
MOBEPXHOCTHIO TJIAHETHI U OT reorpaduueckoii MupoThl. J[BrkeHrne HeOECHBIX Tl
U uX cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxyiierocs c
YCKOPEHUEM.

Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHHUS U CUJIa TPEHUS TTOKOSI.
Koadduument tpenust. Cuna conpoTUBICHUS MIPU ABUAKEHUU Tea B )KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.

Hasnenue. ['mapoctatuueckoe napieHue. Cuina Apxumena.

TexHH4YecKne YCTPOMCTBA M TEXHOJIOTUYECKHE MPOLECCHl: MOAIIUITHUKH,
JBMOKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenune nukeHus Tell B UHEPIUAIBHBIX U HEMHEPIIHAIBHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne AByX WIWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJEHUCTBYIONIEH MTPUIOKEHHBIX K T€Ny CUJI C MPOU3BEACHUEM
MacChbl TeJIa Ha €ro yCKOPEHUE B UHEPLUAJIBHON CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOIIMX B PE3YIbTATE B3aUMOICUCTBUS TEI.

H3mepenune macc no B3auMOAEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MaJICHUU.

[lenTpoOe)HbBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJT MIPHU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHU JBWKEHUS Opycka II0
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MacChl.



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

N3ydeHne nBWKEHUS CUCTEMBI TEIl, CBSI3AHHBIX HUTBHIO, 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.

N3ydeHune nBUKEHUS Ipy3a HA Bally 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 paBHOBECHUS TBEPIIOTO TEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3INuHOE PAaBHOBECHE.

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

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nadbopamopnuie padbomot, npaKmuKym.

UccnenoBanne yciaoBUMl paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3yueHnne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHON TOYKH, 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 umnynbca MaTepuajibHOW TOukHW. I[lpencraBiieHHE O COXpaHEHUU
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

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 CWIbL. [loTeHUManpHass SHEPrus.
[ToTenmmanbHas sHeprust yrnpyro nehopMupoBaHHOUW NpyxuHbL. [loTeHnmanbHas
SHEprus Tejaa B OMHOPOAHOM I'PaBUTAMOHHOM Iose. [loTeHnnanbsHas sHeprus Tesna
B TPAaBUTALMOHHOM II0J€ OAHOPOAHOrO IMapa (BHYTpU M BHE mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMUYECKask CKOPOCTb.

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

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyM i1 UACATbHOM KUAKOCTH KakK CIEICTBUE 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 NBHXKEHUE.

N3mepeHne MOITHOCTHY CHJIBI.

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, nadopamopmnsie padomel, npaKmuKym.

N3mepenue nmnyibca Tejia 1o TOPMO3HOMY ITYTH.

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

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne cCOXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOACHCTBUMU.

N3mepeHnne KHHETUYECKON SJHEPTUH TeJa 110 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAILHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHUIIBI
TPEHUSI.

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

Paznea 3. MoJgekyasipHas GU3MKa U TEPMOJAMHAMUKA.

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 TENT U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3mepsl Mosiekya (atomoB). KonndectBo BemectBa. [loctosinaas ABorapo.



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

Mogenp uaeanbHOroO ra3a B MOJEKYJSAPHO-KUHETUYECKON TEOPUU: YACTUILIBI
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 KOJWYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBIIEHUE U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBa3p MEXIy JaBJICHUEM H  CpeOHEed KUHETUYECKOW  DHEprueu
MOCTYIATEIHHOTO TEIJIOBOTO JBMIXKEHUS MOJEKYJ HIealbHOro ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HUJI€ATIbHOTO Ta3a).

CBsi3b a0COJIFOTHOM TEMITEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPrUer MOCTYNAaTENbHOIO TEIJIOBOIO JABMKEHUS €€ YaCTHLL.

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

Hemoncmpauuu.

Mopenu 1BUKEHUS YaCTHUL] BEMIECTBA.

Mopens OpOyHOBCKOT'O ABHKCHHUS.

Busaeoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JBUKEHUSL.

Huddy3us xxugkocTen.

Mogaens onbita llITepha.

[IputsxkeHne MONEKYII.

Mopaenu KpuCTaININYECKUX PEIIETOK.

HabGntonenue u uccnegoBaHue U30MpoOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

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

N3yuenne wu30TepMHUYECKOro Iporecca (PEeKOMEHIOBAHO MCIOIb30BAHUE
1udpoBoi J1a00paTOPUN).

N3yueHne n30xopHOro mnporecca.

N3yuyenue nzod6apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonnnamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JId
TEPMOAMHAMHAYECKON CUCTEMBI. BHemHNE u BHyTpeHHUE nlapameTpsl. [lapamerpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUYCHHSI BETUYNH, ONMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

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



Mogenb wujeaqbHOrO Ta3a B TEPMOJWHAMHKE — CHUCTEMa YpaBHEHUM:
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.

KBa3zucratnueckue u HeCTaTUUECKUE MPOLIECCHI.

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,
TEIJIONPOBOIHOCTD, U3TyUYCHHE.

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

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsIs HEprust. KonmuecTBo TemnoThl
U paboTa Kak Mepbl U3MEHEHHs BHYTPEHHEW SHEpPruM TEPMOJMHAMHYECKOM
CUCTEMBI.

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

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 KITJI. [ukin Kapno.

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

TexHu4eckre yCTpOWCTBA U TEXHOJOTMUECKHE NPOLECCHI: XOJIOAWIbHUK,
KOHJUITMOHED, NHU3EIbHBIA M KapOIOpAaTOPHBIA JBUTATENH, TapoBas TypOuWHA,
MOJIyYEHUE CBEPXHM3KUX TEeMIEepaTyp, YTWIM3AIMS «TEIIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTUIU3AIMS OMOOPraHUYECKOro TOIUINBA IS
BBIPAOOTKHU «TETUIOBON» U JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3MeHenue TemmnepaTypsl Mpu aquadaTUueCKOM paclIupEeHUH.

Bo3gyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEITIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPTUH.

HccnenoBanne aquabaTHOro npouecca.



KommnbroTepHbie MOJIENH TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenue yaenpHON TEMI0EMKOCTH.

WccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

WccnenoBanue aquabaTHOro nNpouecca.

N3yueHne B3aMMOCBS3M JHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJECUCTBUS H
TEMIIEPATYPhI KUTICHUS KUIAKOCTEH.

Tema 3. Azpecammnivie cocmoanus eeuyecmea. Dazogvie nepexoow.

[TapooOpa3zoBanue u KoHIeHcaIus. Micapenue u kuneHue. Y iefabHast TeraioTa
napooOpa3oBaHMUs.

HaceblllieHHble W HeEHachbIlleHHbIE mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH U JIABJICHUS HACBIIIIEHHOTO Mapa OT TEMIIEPaTypPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATyphl KUIIEHUs OT JAaBJICHUS 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. Pactsbkenue u cxatue. 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.

TexHudueckre yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI:  KUIKHUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TennoBoe pacuinpeHue.

CBoiicTBa HaChIIIEHHBIX MapOB.

Kunienne. Kunenue npy noHM>XEHHOM 1aBJICHHU.

N3Mepenure cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanumnisipasie saBieHusl.

Mopenu HEeHbIOTOHOBCKOM YKUJIKOCTH.



CniocoObl U3MepeHus BIIaKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarimii.

Habmronenune manbix gedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS )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.

WccnenoBanre 3aBucuMocTH  aedopmanuu  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, HOHMAJIEKTPUKA U MOJYIPOBOIHHKHU.
DIJIEMEHTAPHBIN ATIEKTPUUECKUN 3apsifl. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

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

DnekTpuueckoe nose. Ero aeiicTBre Ha 3JIEKTPUYECKUE 3aPSbI.

Hampsox€anocts  anektpuueckoro  mons.  [IpoOueiit  3apsan.  Jlunuum
HaIpsH>KEHHOCTH JIEKTPAYECKOr0 Noiisi. OTHOPOAHOE INEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOTr0 MOoJsA. Pa3HOCTh MOTEHIMATIOB U
HarnpsbkeHue. [loTeHunmanbHash SHEprust 3apsiia B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpocTaTuyeckoro noss. CBs3b HANPSHKEHHOCTU MOJISL 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 1Mo o0bhéMy miapa. [lome 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 OAHOPOJAHOM AJIEKTPUYECKOM ITOJIE.

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 3aPSKEHHBIX IIaPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogaens a5ekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM IIOJIE.

DIIeKTpOCTaTUUECKas 3aIIUTa.

Y CTpONCTBO U IEMCTBHE KOHJIEHCATOPA ITIOCTOSTHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOI'O KOHJAEHCAaTOpa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSA MEXK1Y HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsKEHHOT0 KOHJEHCATOoPa.

3apsiika U pa3psKa KOHIEHCATOpa 4epes3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, 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 (HampspKEeHMS ) pu
MOCJIEIOBATEIIbHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuii mox.

Cuia toka. [locTosAHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSHHOTO 3JIEKTPUUECKOro Toka. McTtounuku
toka. Hanpspkenne U u D/1C &.

3akoH OMa U1l ydacTKa Lenu.

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

[TocnenoBaTenpHOE, NapaJIeIbHOE, CMEIIAHHOE COEAUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dekTpuueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlenua.



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

OJIC u BHYyTpEeHHEE CONPOTHUBIIEHNE UCTOYHUKA TOKA. 3aKoH OMa 1151 IOJTHOM
(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 TOKA U HaIPSIKEHUS.

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 COIPOTHUBIIEHHS IPH OCTOSSHHOM
HANPSHKEHUH.

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

CnocoObl coequHeHns UCTOYHUKOB Toka, D/]C Gartapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKY MOIOCAMHA 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.

VYBenuueHue npeaena u3MepeHus: amnepMmerpa (BoJIbTMETPA).

N3mepenne D/IC u BHYTpPEHHETO COMPOTUBIICHUSI HICTOYHHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEKY MOJFOCAMHA HCTOYHHUKA 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
IPOBOJUMOCTb TBEPJIBIX METAUIOB. 3aBUCUMOCTH COIIPOTHBIIEHUS METAJJIOB OT
TemnepaTrypsl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA NEKTPOHHBIX ITYYKOB.



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

DJIEKTPUUECKUN TOK B BJIEKTPOJHUTAX. DJIEKTPOJIUTHUECKAs JUCCOLUALIUS.
DnekTponu3. 3aKoHbl Papajes ISl ANEKTPOIu3a.

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

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psiIHbIC
JaMIIbl, SJEKTPOHHO-Ty4YeBasi TpyOKa, TMOJYIPOBOAHUKOBBIE MPUOOPHI: MO/,
TpaH3UCTOpP, (POTOAMOI, CBETONO/, rajibBaHUKA, paUHUPOBAaHUE ME/IU, BHITIJIaBKa
AJFOMUHUS, DIIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCUMOCTb COIPOTUBIICHUSI METAJIJIOB 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.

Habmronenue snexkrponusa.

N3mepenue 3apsiaa OqHOBAIIECHTHOI'O MOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BONIBT-aMIIEPHOM XapaKTEPUCTUKH TUOA.

Du3uYeCKU NMPAKTUKYM.

CniocoOblI u3MepeHust PU3NYECKUX BEIMYHUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIC M OTHOCUTENIbHBIC TTOTPEITHOCTA U3MEPECHUN (PU3UICCKUX BEIIMYNH.
O1nieHKa TpaHull TOrPENTHOCTEM.

[IpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3nUecKX BENMYMH, TPOBEPKA MPEIJIOKEHHBIX THUNOTe3 (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 MEXNPEAMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMOJI0THH, XUMHH, Teorpadvy U TEXHOJIOTHH.

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



TEOpHs, HAONIOJCHUE, SKCIEPUMEHT, MOCIUPOBAHUE, MOJIEIb, H3MEpPCHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBas TaOOPaATOPHSI.

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,
YTHINM3AIUs  OMOOPTAaHMYECKOrO TOILIMBA I BBIPAOOTKH  «TCIJIOBOW» 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, IMOJydyeHHEe HAaHOMAaTepuajoB, TEIUIOBbIE 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 JBIKEHUU C KCIIOJIb30BAHUEM 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, OBITOBOM XOJOMUIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHUeCKasi 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
ra3zopaspsiHbIe JIAMITbI, TOJTYTPOBOJHUKOBBIE PUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznea 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 MPOBOJHUKA, KATYIIKU 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 none B BemectBe. DeppoMarHeTuky, napa- U THAMarHeTHKH.



TexHuueckue yCTPOﬁCTBa N TCXHOJOIMYCCKHUE IIPOHCCChl: IMMPHUMCHCHUC

MTOCTOSTHHBIX MarHuTOB, AJICKTPOMAarHUTOB, TeCTep-MYJIbTUMETD,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIIMA ~ MArHUTHOIO  MOJs  MOJOCOBOIO  H
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.

JerictBue cuibl JIOpeHIla Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO MOJI 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. dnexmpomazHumnas uHOYKYuU.

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
11€4Yb, COJIEHOU/, 3aIUTA OT JIEKTPU3ALNUU TEJl IPU JIBUKEHUU B MArHUTHOM I10JI€
3emuI.

Jemoncmpayuu.

Habmronenne ssBieHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne MarauTa B alFOMUHHUEBOM (MEIHOM) TpyoOe.

SIBneHne cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne MHIYKIIMU BUXPEBOI0 MAarHUTHOTO TOJIS.

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.
DHepPreTuYecKoe ONMUCaHUE (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna u ¢asza konebanuii. CBA3b aMIUIUTYABl KOJIEOAHUM HCXOTHOMN
BEJIMYUHBI C aMIUTUTYAaMU KoJie0aHU €€ CKOPOCTU U YCKOPEHHUSI.

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

[TonsTue o 3aTyxatrouux KoneOaHusx. BeiHyxaeHHble KoneOanus. Pe3oHaHc.
PesonancHas kpuBasg. BiusHue 3aryxaHus Ha BHUJI 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 konedaHui rpy3a Ha MAaCCUBHOM MPYKHMHE C LEJBIO
dbopMupoBaHus NMpeCTaBICHUN 00 HIeabHOM MOJIETU MPYKUHHOTO MasiTHUKA.

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

UccnenoBanrie BBIHYKICHHBIX KOJICOaHU.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3mepenue mnepuoga CBOOOTHBIX KOJIEOAHUNW HHUTSAHOTO U TMPYKHHHOTO
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/ bl 3aTyXaIOMIUX KOJIEOAHHIA.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUTHTY0M CHIbI TOKA B KOJeOaTeIbHOM KOHTYpE.

3aK0OH COXpaHEHUS PHEPTUU B UJI€aIbHOM KoJjie0aTeTbHOM KOHTYpE.

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

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAIpPsDKEHUS NOpU pa3iudHou (opme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

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

Wneansubiii  Tpancopmatop. IlpomsBoncTBo, mnepepadya W MOTpeOIeHUE
3JIEKTPUYECKON IHEPTUU.

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

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

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarolKX 3JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIEKTPOMarHUTHOT O 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.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
IPOAOJIBbHBIE BOJIHBL. llepron, CKOpOCTh pacnpoCTpaHEHUs W JUIMHA BOJIHBI
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)K€HHE, NpEIOMIICHHE, HHTepPEepeHuus U
nudpakuuys.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUSI 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaK€HUE,  MPEIOMJICHUE,
noJspu3ais, uHTepdepeHns u qudpakius.

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

[IpuHIUIBI paguoCBs3u U TeaeBUaeHus. Paguonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

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

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habntonenue orpaxeHus: M NPEIOMIIEHUS MEXaHUYECKHUX BOJIH.

Habntonenune nnrepdepenunn u q1udpakiiui MEXaHUYECKUX 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,
noJsspuzanys, tudpaxius, HTEpepeHIms.

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



N3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpaxkeHne cBeTa. 3aKOHbI OTpakeHUs1 cBera. [locTpoeHue mzodpaxeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPETOMIIECHUS CBeTa. AOCOIIOTHBINA MOKa3aTeNb
npenomiieHus. OTHOCHUTENBHBIA NTOKA3aTeNb NpeaoMieHus. [IoCTOSIHCTBO 4acTOThI
CBETa U COOTHOIIECHKE JUIMH BOJIH IIPH IIEPEX0€ MOHOXPOMATHYECKOT O CBETA YEPE3
IPaHULLY pa3deia JBYX ONTHYECKUX CPEX.

Xoa nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB Oenoro cpera.
[Ber.

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

Cobuparoiye 1 paccerBarolye JuH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSHHE
U ONTUYECKas CUJa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUSL TOHKOM
chepuyeckoil JHMH3BI OT €€ TeOMETPUM U OTHOCUTEIBHOIO IOKa3aTess
IIPEIOMIICHUS.

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

Xop Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoIMX U pacCEMBAIOIINX JUH3aX U UX CUCTEMAX.

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

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontmka. HWurepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTHHE OT JBYX KOIEpEHTHBIX HWCTOYHHMKOB. IlpuMepbl KilacCHYECKUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakuronHas pemérka. YclIOBUE HAOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue YCTPOMCTBA M TEXHOJIOTMYECKME NPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, HMpOCBETICHUE
OITHKH, BOJIOKOHHAsI ONTHKA, TU(PpaKIIMOHHAs penéTKa.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



UccnenoBanue npesomMiieHUs: CBETA.

HaGntonenne noaHoOro BHyTpEHHEro oTpakeHus. Mojienb CBETOBO/IA.

UccnenoBanre xoma CBETOBBIX IMYYKOB YEpe3 IUIOCKOMApaILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3AX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 1BeTOB TOHKUX TIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
IpuUMepe KUAKUX JTUH3).

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia v JIMH3HI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habnronenune nudpakuuu, nHTEpYEPEHLINN U MOJISIPU3ALUU CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINM JTA3EPHOTO U3TYUCHHS Ha IBYX IETISX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[Tonydyenue criekTpa M3Iy4EeHUS] CBETOAMOMAA MPU MOMOUIN JUGPaKIUOHHOM
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 1 UMMYJbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHUuecKkue YCTPOMCTBA M TEXHOJOTHYECKHUE IMPOILECChl: 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.

PaBHOBeCcHOE TeIIOBOE M3IydeHUE (M3IydyeHHE aOCOTIOTHO UYE€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, JIaBJIEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJMIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BomHoBble cBoMicTBa yactu. Bonnael ne bpoia. Inuna BosHb! e bpoitis u
pasMepnl 00JacTH JIOKaNM3allMu JBWXKYyleWcs vactuibl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

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

TexHU4YecKre YCTPOMCTBA MU TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dorornemeHT, GHOTOMATYMK, TYHHENBHBIA MHKPOCKON, COJHEYHas Oartapes,
CBETOAMO/.

Jlemoncmpayuu.

®dotor(PheKT HA yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.

Uccnenosanue Gporopesucropa.

N3mepenune noctostHHoM [nanka Ha ocHOBE HcciienoBanus Gorodddekra.

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

Tema 2. @usuka amoma.

OnbIThl MO HCCIENOBAHUIO CTpoeHUs artoMa. [limaHerapHas monenb aToma
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 U3J1y4YeHHE cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE ITPOLIECCHI: CIIEKTPaJIbHbBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO M AEHCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHUL.

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 INEMEHMAPHBIX YACMUY,.

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

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

3aKOH pAaJMOAKTHBHOIO pacnaja. PaguoakTuBHBIE HW30TOIBI B MOPHUPOJIE.
CBolicTBa MOHM3HUPYIOUIEr0 M3JIyYeHHs. BiusHue paguoakKTUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

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

SAnepueie peakuuu. [lenenue u cuntes saep. AnepHsie peaktopsl. [Ipodiembl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCMEKThl Pa3BUTHS
AJIEPHON YHEPTETHUKHU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CrtaHaapTHOM Mojenu. TéMmHas Martepusi U TEMHas
SHEprus.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBa M TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETP, KaMepa
Bunbcona, sinepHbiil peakTop, TEpMOSACPHBIN peakTop, aToMHasi 0o0MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit skcnepumenm, nadopamopmusie padomul, npaKMUKyM.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



Otansl pa3BUTHs acTpoHOMUH. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAYECHUE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKUA JIE OOBIACHEHHS MPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Meronbl acCTpOHOMUYECKHUX HCCAeNOBaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

Bun 3BénmHoro Heba. Co3Be3gus, sSpKUe 3BE3BI, IUIAHETHI, UX BHJIMMOE
JBU>KEHUE.

Conneunas cucrema.

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

3BE311bI, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMmma «CreKTpaibHbIN KJ1acc —
CBETHUMOCTbY». 3BE3/Ibl TJIABHOM TOCIEN0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCJIEA0BATEIBHOCTU. BHYTpeHHEE CTpOEeHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA U
3BE31. DTaIbl )KU3HHU 3BE3I.

Mneunsii Ilyte — nHama lamaktuka. Ilonoxenue u awxkenune ConHua 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.

Hepeméunsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeIeHUs TTOJIOKEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CEBEpHOro MOJYyIIApHUs U SPKUE
3BE3bI.

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

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIH30BAHUEM aHATIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX MPUOOPOB W KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHHUM (DU3NYECKUX BEIHYUH.
OueHka rpaHul NOrPEeMHOCTEN.

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

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucTeMaTu3anusl CoJIep KaHus paszie]oB Kypca «MexaHukay,
«MonekynspHas GU3NKa U TEPMOJUHAMUKAY, « IIEKTpOAMHAMUKaY, «Konebanus u
BOJIHB», «OCHOBBI CHELMAIBHOW TEOPUHM OTHOCHTENBHOCTH», «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, 3HAYCHHUE OIHMCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIbHOM UM  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,
MOTPEUTHOCTU U3MEPEHUMN, U3MEPUTENbHBIE TPUOOPHI, ITUpPOBas 1adopaTopus.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHWA. TpHUTrOHOMETpUYECKHE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbIe 37IEMEHTApHBIX (QYHKUMNA. [Ipu3Haku 1OMOOMS TPEYrOJbHHUKOB,
orpeJieNIeHne IOAaau TUIOCKUX (GUryp u o0bEéMa Tel.

Buonozusa: >nextpuyeckue SBJICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JBIKEHUS B JKMBOW MNPUPOJE, SKOJIOTMYECKHE PHUCKH MPHU IPOU3BOICTBE
ANEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPa3ByKOBasi JMAarHOCTHMKAa B MEIUIMHE, ONTHUYECKHE SBJICHUS B KUBOU
IPUPO/IE.

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

I'eocpaghun: wmarHuTHbIE TONIOCA 3€MJIM, 3aJIEKH MArHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocun: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEeKTpoABUTraTeNlb IKOOH, TeHepaTop MEPEMEHHOI0 TOKa, MHIAYKLIMOHHAsS IeYb,
JIMHUU BJIEKTPONEPENAy, AJIEKTPOABUTATENb, Palap, PAAUONPUEMHHUK, TEIEBU30DP,
aHteHHa, TtenepoH, CBY-meub, yabTpa3ByKoBass JUAarHOCTHMKa B TEXHUKE,
NPOCKLIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CITyTHUKOBbBIE
NpUEMHUKH, IEPHASI FHEPTETUKA U SKOJIOTMUYECKUE aCIIEKThI €€ pa3BUTHUA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A ITPOI'PAMMBI T10 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIETO OBPA3OBAHUMAJIMYHOCTHLIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yJibTaTbl OCBOCHHUA ydeOHoro mnpenmera «Duznkar
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJUIUOHHBIM IIEHHOCTSIM POCCUHCKOro OOLIeCTBa, PaCUIMPEHUE >KU3HEHHOIO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANM3alMA OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

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

e TMPUHATHE TPAAUIHUOHHBIX OOLIECYETIOBEYECKUX TI'yMaHUCTHUYECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEW;

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

e YMEHHME B3aUMOJICUCTBOBATb C  COLUMUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

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 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OIIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCIIE B AEATEIbHOCTH YYEHOIO;

e OCO3HAHHE JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYYILETO.

3CTETHYECKOr0 BOCIIMTAHMA:

e DOCTETHUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PUINIECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K pa3IudHbIM chepam MpodecCHOHAIBHON ACSITCIBHOCTH, B TOM
YHCIIE CBA3aHHBIM C (PH3UKON U TEXHUKOW, YMEHHE COBEPIIATh 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 JIEMCTBHM B OKPYXAKIIEW cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

pacCIIMPEHUE OINbITA JIEITEILHOCTH YKOJOTMYECKON HAIPaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE.

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

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

OCO3HAaHUE IIEHHOCTUM HAYYHOH JESATENBHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHUS] (PU3UKH OCYIIECTBISATh TMPOCKTHYI0 M HCCIEI0BATEIBCKYIO
JEATENBbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE JIeliCTBHS
Ba3oBble Jjorunueckue JelcTBUA:

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

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

BBISIBJSITH  3aKOHOMEPHOCTH W TMPOTHBOPEUYUS B  pacCMaTPHUBAEMBIX
(bU3HUECKUX SIBICHUSX;

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

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIbTATOB LIETISIM, OIICHUBATh PUCKHU TIOCIIEICTBUN JEATEIHbHOCTH;
KOOPJIMHUPOBATh M BBIMOIHATH pPabOTy B  YCIOBHSX pEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

BJIa/IETh HAYYHOU TEPMUHOJOTHEH, KIFOUEBBIMUA TMOHATUSAMU U METOIAMU
(bu3nuecKol HayKu;



BJIAJE€Th  HaBbIKAMM  Y4€OHO-UCCIEAOBATENIbCKOM M MPOEKTHOM
NESTEIbHOCTY B 00JaCTH (DU3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJOB pelieHuss 3a1ady  (U3HUecKoro
COJIEP>KAHMSI, MIPUMEHEHHIO PAa3JIMYHbIX METOA OB MO3HAHUS;

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

BBISIBJISITh TPUYMHHO-CIICACTBEHHbBIE CBSI3W M aKTyalW3UpOBaTh 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 JOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBI OIIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00JacTell;
BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOAXO0/bI U PEILIECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIINE abTEPHATUBHBIEC PEIICHMUS.

Pabora ¢ nagopmanueii:

BJI/IETh HABBIKAMU NOJy4Y€HUS HUH(POpMALMK (PU3UUECKOT0 COACPKAHMS U3
VUCTOYHUKOB PpAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOKUCK,
aHalu3, CHCTEMATH3alMI0 M HHTEPIpPETAlri0 HHPOPMAIUH PA3IUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJBb30BaTh CpencTBa MH(MDOPMALMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  pEIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeHus,, MPaBOBBIX W
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOr0 COAEPKaHMs B PA3IMYHBIX (opMmaTax C
yuéTOM Ha3zHadeHus HWH(POpMalLMU M LEJIEBOM ayIuTOpUH, BBIOUpas
ONTUMANIbHYIO (hOPMY IPEJCTABICHUS U BU3YAIU3ALUH.

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 3PEHHUSA C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJNICTB;

IMIOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW U WHAUBUYAJIbHON
paboThI;

BBIOMpaTh TEMATUKy W METOJbl COBMECTHBIX ACHCTBHM ¢ y4€TOM OOIIMX
VMHTEPECOB U BO3MOKHOCTEN Ka)XJ0T'0 YJICHA KOJUIEKTUBA,

MIPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JICMCTBUSL MO €€ JOCTUXKEHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacripeAessiTh POJIM C YIETOM MHEHHI Y9aCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

OLIEHWBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO yYAaCTHHKAa KOMAaHAbI B
o011 pe3yabTaT Mo pa3padOTaHHBIM 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 ¥ aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4u;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PELIEHUS PAaCUETHBIX M KaYECTBEHHBIX
3a7a4, TUIaH BBIMOJHEHUS MPAKTHUECKON paboThl ¢ y4ETOM HMEIOMINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTCHU;

JIaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

pacIIMpATh paAMKH Y4€OHOIO IPEIMETA Ha OCHOBE JINYHBIX PEANIOYTEHUI;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 32 PEILLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO WU TPOSBICHUIO IPYAUIIMH B O0JACTH
(U3KMKHM, MOCTOSHHO MOBBIIIATH CBOM 0OOpa30BaTENbHBIA W KYJIBTYPHBIH
YPOBEHB.

CﬂMOKOHTpOJ’lb, SMOIMOHAJIbLHBIN HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JIECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSM;

BJIaJICTh HAaBBIKAMHM II03HABATCIILHOM peQICKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHHUI;

HCIIO0Ib30BaTh MPUEMBI peIICKCHH ISl OIEHKH CUTYAIIMH, BEIOOpa BEPHOTO
peIlICHUS;

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO NPUHUMATH PELIEHUS I10 HX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI U APryMEHTHl APYIUX [PU AHAIU3E PE3YIbTATOB
JICATEIIbHOCTH;

MPUHUMATH CeOsl, TOHMUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHTBI APYTHX MPU aHAJIU3€ PE3YJIbTATOB
JICSITEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIUMX HA OLIUOKHU.

B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
dbuzuke I ypOBHS CpeaHero oOmero o0pa3oBaHMs Yy O0ydYaroIIuXcCs

COBEPIIIEHCTBYETCS HYMOITMOHATIbHBIN WHTEJIEKT, IpEe/IoJIaratomun
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHWS,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TOHMMAaTh  CBOE

HMOIIMOHATILHOE COCTOSHUE, BUICTh HANPABIEHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHATLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupOBaHUs, BKIIOYAIONIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCS K
HMOIIMOHATLHBIM HU3MEHEHUSIM U TPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K JTOCTHKCHHIO TSN
U yCIIeXy, ONTUMHU3M, HHAIIMATHBHOCTh, YMCHHUE JCHCTBOBATh, UCXOSI U3
CBOMX BO3MO>KHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOIIMOHAIHLHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH  BBICTpAUBAThH
OTHOIICHUS C APYTHUMH JIOJbMHU, 3a00THTHCS, MPOSBISITH HHTEPEC W
paspematb KOH(QIUKTHIL.

IMPEAMETHBIE PE3YJIbTATDI



K konity oOyuenus B 10 knacce npeaMeTHbIE pe3yJbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:

MOHUMATh POJb (U3UKK B  OKOHOMHYECKOH, TEXHOJIOTHYSCKOM,
HKOJIOTUYECKOM, COLMATIbHOM M 3THYECKON cdepax eATeIbHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAUEHUE OIUCATEIBHOM, CHUCTEMATU3UPYIONIEH, OOBICHUTEIBHOU U
IIPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(GbopMHUpPOBAaHUU MPEACTABICHUNA O (PU3UUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIENIe (U3NUECKUX TeJl U MPOIIECCOB
(sIBJICHMIT): WHEpIMAIbHAS CHUCTeMa OTCuéTa, aOCONIOTHO TBEPIOE TEO,
MaTepualibHasl TOUYKa, PABHOYCKOPEHHOE JIBM)KEHUE, CBOOOAHOE TaJIeHUE,
abCoMOTHO yripyras aedopmaiiusi, aOCONIOTHO YNPYroe W abCOIIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJENN Ta3a, KUIAKOCTU U TBEPIAOTO
(KpUCTaJUIMYECKOr0) TeNa, WaeadbHbIi T'a3, TOUCUHBIHN 3apsijl, OJHOPOIHOE
DIEKTPUYECKOE TOJE;

pasznuyarh yclioBUsA (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCITOIB30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSICHITH MEXAaHMUECKHE TMPOLECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYIbl KHHEMAaTUKH DPABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amuies AJisi CKOPOCTH W MEpEeMENICHUs,
3aKOHbI HbIOTOHA, TIPUHIUI ~ OTHOCUTENbHOCTH ['amuies, 3aKoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBl COXPAHEHUs MUMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b PadOTHI CHJIBI C M3MEHEHHEM MEXaHWMYEeCKOW JHEpruw,
yCJIOBUSL paBHOBECUs] TBEPAOro Teina), NOpPU OSTOM HCMIOIH30BaTh
MaTEMaTHUYECKOE BHIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBHUS IPUMEHUMOCTH
bu3nueckux 3aKOHOB: MpeoOpa3zoBaHui ['amuiesi, BTOPOro U TPETHEro
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHUS HMMITYJIbCA U MEXAHUYECKOU
SHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJIM3UPOBATH U OOBSCHATH TEILJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHbIe TmoOJokeHUsT MKT u 3aKkoHBI MONEKYISIpHON (QUHKH U
TepMOAMHAMUKHK (CBSA3b JABJEHUS UCAIBHOIO Ta3a CcoO CcpeaHew
KUHETHUYECKOW SHEPrHed TEIUIOBOTO JBWXXEHHS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEH KHUHETHYECKOMN
DHEPryuer TEIUIOBOI'O JIBMKEHMS €r0 YaCTHL, CBS3b JABJICHUS UIIEATBHOIO
raza ¢ KOHUCHTPAIMEW MOJIEKYJ M €ro TEMIIEpATypOWl, YpaBHECHUE
MenneneeBa—Kmnaneiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPAHEHUs HHEPTrUU B TEIUIOBBIX MPOIECCAX), MPU ATOM MCIOJIb30BATh
MaTEeMAaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHuss MenneneeBa—KnaneiipoHna;

AHAIM3UPOBATH M OOBSACHATH DBJEKTPUUYECKUE SABICHHS, HCHOIb3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpPaHEHMUS
IIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MIOTEHLIMAIBHOCTh
AIEKTPOCTATUYECKOTO II0JI1, MNPUHUHUIN CYNEPHO3ULUN DIECKTPUUECKUX
IIOJIEM, TIPY ATOM YyKa3blBas YCJIOBHsS NPUMEHMMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU BAXKHbIE COOTHONIIEHWS: 3aKOHbI OMa I ydacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npaswia Kupxroda, 3akonsr dapajes A1 371€KTPoan3a);

ONMUCHIBaTh (PU3NYECKUE TPOILECChl W SIBJICHUS, HWCIOIb3YysSl BEIUYUHBI:
MIEpEMELLEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TENA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHUJIbL, IaBJICHUE, TOTEHIIUAJIbHAS SHEPTUsl, KHHETUYECKas SHEPIus,
MeXaHWYeCKasi SHeprusi, paboTa CUJIbI, IICHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
Cula TSKECTH, CWJIA YIOPYTOCTH, CHJa TPEHHs, MOIIHOCTb, DHEPTHS
B3aMMOJICHCTBUS TeJa ¢ 3eMJIEN BOIM3H €€ MOBEPXHOCTU, YHEPTHSI YIIPYTr o
nedopMaIii MPY>KUHBI, KOJIHMYECTBO TEIUIOTHI, a0CONIIOTHAS TeMIIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSAS DSHEPrUsl HIACAIbHOIO
OJTHOATOMHOTI'0 Ta3a, padoTa UACAIBHOIO ra3a, OTHOCUTEIbHAS BIAKHOCTD
Bo3nyxa, KIIJ[ naeanpHOro TEIJIOBOrO JBHUraTels; SJIEKTPUUYECKOE MOJIE,
HaIPsSKEHHOCTD JJIEKTPUYECKOTO TOJISI, HANPSIKEHHOCTD TOJISI TOYEYHOIO
3apsiia WIM 3apsKEHHOrO 1Iapa B BaKyyMe U B JUAJIEKTPUKE, ITOTEHINAT
AIEKTPOCTATUYECKOrO OIS, Pa3HOCTh MOTEHLMAIIOB, AJIEKTPOABUKYIIAS
cuia, CUjla TOKA, HAIPSKEHHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAS] EMKOCTb
IUDIOCKOTO  KOHJEHCAaTopa,  CONPOTHUBIEHHME  y4yacTKa  Lenu  C
MOCJIEIOBATENBHBIM U MApPAJUICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsI KOHIEHCATOPA;

OOBSICHATb ~ OCOOCHHOCTH  MpOTEKaHUs  (PUIMYECKUX  SIBJICHUM:
MEXAaHNYECKOE JIBH)KEHME, TEIUIOBOE JBIDKEHHME 4YacTHI] BELIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEeHUE, Muddy3us, ucrnapeHue,
KUIIEHUE U KOHIEHCAIMs, IJIABJICHUE U KpUCTAIUIN3alMsl, HAIIPABIEHHOCTD
TEIJIONEpEeAaut, IEKTPU3alUs TN, SKBUIIOTEHIHAIBHOCTh MOBEPXHOCTH
3apsKEHHOT O IPOBOTHUKA;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKOW BEIIMYUHBI OT
JPYro# ¢ UCIIOJIb30BAHUEM MPSMbBIX U3MEPEHUI, IPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DHUKCHpOBaTh pe3yJbTaThl TMOJTYYEHHOM 3aBUCUMOCTH
busnueckux BeIMYMH B BHUAEe TpadukoB ¢ y4EToM abCOITIOTHBIX



MOTPEITHOCTE  M3MEpeHuM, JieJlaTh  BBIBOJABI [0  pe3ysibTaTaM
UCCIIEJOBAHNUS;

MPOBOJUTh KOCBEHHbIC H3MEPEHHS (U3MUECKUX BEIMYUH, TPU ITOM
BBHIOMpaTh ONTUMAIbHBI METOJI W3MEPEHUs, OIEHUBATH AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJUTH OMBITHI MO MPOBEPKE MPEMIOKEHHON TMIIOTE3bl: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYyYEHHbIE PEe3yJbTaThl M JI€JIlaTh BBIBOJ O CTaTyce NpPeasOKEHHOU
TUIIOTE3HI;

coOIr01aTh MpaBmiia 6€30MacHOro TPY/ia MPY MIPOBEICHUN UCCIIEIOBAHUM B
pamMKax  y4eOHOro  OSKCIEpUMEHTa,  MpakTUKymMa W y4eOHO-
HCCIIEN0BATEIBCKOM M TIPOEKTHOM JIESTEIIbBHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

pemiaTth pacy€THbIE 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
(du3nYecKor MOJENbIO: HA OCHOBAaHUU aHAJIU3a YCJIOBHUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mojenu, OTBeHaroued TpeOOBaHUSIM 3a/auH,
MPUMEHSTH POPMYIIbI, 3aKOHbBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (GPU3NUECKUX
TEOPUN IPU UCIOJIB30BAHUU MAaTEMaTUYECKHX METOJOB PEIICHUs 3ajad,
MPOBOJAUTH PACUEThl HA OCHOBAHMM UMEIOIINXCS TaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJIbl PEIIEHUS C YYETOM MOJYYEHHBIX
pe3yJbTaTOB;

pemath KayeCTBEHHBbIC 3ajaud, TpeOylolue NPUMEHEHUS 3HaHUW U3
Pa3HBIX pa3JeNoB Kypca (PU3MKH, a TAKKE UHTErPALMU 3HAHUN U3 JIPYTUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIa: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PACCyKIE€HUM C ONOPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOBb30BaTh TEOPETUYECKUE 3HAaHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PA0OTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOIMCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKUX U 3apYOESIKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATH U OI[EHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOM
NESTeTPHOCTH YEJNOBEKa, CBS3aHHOW C (PU3UYECKHMH TPOIECCaMU, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATLHOM
MIPUPOJIONIOJIB30BAHUM, & TAKXKE PA3yMHOM MCIOJIb30BAHUM JOCTHKEHUMN
HAyKM M TEXHOJOTWM JJisi JaldbHEHIIEro pa3BUTHS YEJIOBEUECKOTO
o0111ecTBa;



MPUMEHSITh Pa3iIndHbIe CIIOCOOBI padoThl ¢ MHGOpManueld (HU3NIECKOTO
COJICP)KaHMSI C HKCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUU ISl TIOMCKA, TEepepadOTKU W TPEAbSBICHHS Y4eOHOW U
HAyYHO-TIOMYJISIPHON WH(OPMAIMHU, CTPYKTYPUPOBAHUS M UHTEPIIPETAIIUU
uH(pOpMAaIUK, TOJYYECHHOM U3 PA3JIUYHbIX HCTOYHHKOB, KPUTHUECKH
aHAIM3UPOBATH  TONydaeMmMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWUH, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMalUu;

MIPOSIBIISATH OpraHU3aIMOHHbIE U MO03HABATEIbHBIC yMEHUs
CaMOCTOSTEILHOTO MPUOOPETEHUS HOBBIX 3HAHHUM B TIPOIIECCE BHITTOIHCHUS
MIPOCKTHBIX M YI4EOHO-HUCCIIETOBATEIIBCKUX PadoT;

paboTaTh B TPYyNIE C HCIOJTHCHUEM pPa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PA0OTy TPYIIIbI, PAlIMOHAIBHO PaCHpPEICIsaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OIICHUBATh BKJIAJ KaXIOTO W3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

MPOSIBJIATh MOTUBAIIMIO K Oyaymiel mpodecCHoOHANbHOW ASATEIBHOCTH 10
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.

K konity oO0ydenus B 11 knacce ipeAMETHbIC PE3YIbTAThI HA YTIYOJIEHHOM YPOBHE
JIOJKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B 3KOHOMHUYECKOU, TEXHOJIOTMYECKOU, COLMATbHOM
U ATUYECKON cdepax IesTeNbHOCTH YE€lIOBEeKa, POjIb U MeCTO (U3UKHU B
COBPEMEHHOW HAyYHON KapTUHE MUPA, POJIb ACTPOHOMHHU B IIPAKTUYECKON
JESTENbHOCTH YEJIOBEKAa M JalbHEHIIEM HayYHO-TEXHHUYECKOM pPa3BUTHUH,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBICHUTENbHOU U
MPOrHOCTHYECKOW (YHKUMNA (PU3NUECKOW TEOPUH — 3JIEKTPOJUHAMUKH,
CHELMaIbHOW TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (U3MKH, pOJIb
busndeckoir Teopun B (GHOPMUPOBAHUHU TPEIACTABICHUN O (U3HUESCKOU
KapTUHE MHpaA, MECTO (PU3MYECKON KapTUHBI MHpa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPO/IE;
pa3ianyaTh yCIO0BUS IPUMEHUMOCTH MoJieNel (PU3NUEeCKUX Te U MPOLIECCOB
(s1BIEHMIT): OJTHOPOJHOE BJIEKTPUUECKOE U OJHOPOJAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIEOAHUs, MaTeMaTHYECKUN MAsTHUK, WJI€aTbHBIN
PYKUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, ueanbHbIN
KoJIeOaTeNbHbIN KOHTYp, TOHKas JTMH3a, MOJIENel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJEJIHN CBETA;

pasznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH xapakTep (pyHIAaMEHTaJIbHBIX 3aKOHOB U
OrPAaHUYEHHOCTH MCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATH U OOBICHATH SJEKTPOMATHUTHBIE TMPOLIECCHl U SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHELUAJIBHOW  TEOPUM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsana, cuina Awmmnepa, cwia JlopeHna, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUWMH, mpaBwio Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM I€NM CO CKOPOCTBIO
WU3MEHEHMSI CUJIbI TOKA, IOCTYNAThI CIIELUAIBHON TEOPUH OTHOCUTEIBHOCTH
DMHIITEHA);

aHAJIM3UPOBATH U OOBSICHITH KBAHTOBBIE MPOLECCHI U ABJICHUS, UCTIOIb3Ys
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
dotoaddexra, mepBhIit U BTOPOH MocTyaatsl bopa, MpUHITUIT COOTHOIIEHUS
HeonpenenéHHocte ['elizenOepra, 3aKOHbI COXpaHEHUsS 3apsiIOBOIO U
MacCOBOT'0 YHCEI U DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH PaJIMOaKTUBHOTO
pacrana);

OINKUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOJIb3YyS BEIUYHUHBI:
HaANpsHDKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIUAN 3JIEKTPOCTATUIECKOT O
NoJis, pPa3HOCThb TMOTEHIMAJOB, OJJIEKTPOABMKYIAS CHJIA, WHIYKLHUA
MarHUTHOTO TIOJI, MAarHUTHBIA TMOTOK, cuia Ammepa, WHIYKTHBHOCTD,
ANEKTPOABIKYILAsA CUlIa CAMOMWHIYKLUHH, 3HEPrusi MArHUTHOIO IOJIA
MIPOBOJHUKA C TOKOM, PENIITUBUCTCKUNA UMITYJIbC, ITOJIHASI SHEPTUsL, SHEPT U
MOKOSI CBOOOTHOM YaCTHUIIbI, PHEPTUSA U UMITYJILC (DOTOHA, MACCOBOE YUCIIO
U 3apsiz Aapa, SHEPTHs CBSI3U s1/1pa;

OOBSCHATH  OCOOEHHOCTM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUM:
AIIEKTPOMAarHuTHasl MHAYKIHUSA, CAMOMHAYKIMS, PE30HAHC, MHTep(epeHuus
BOJIH, Judpakius, JIUCIEpCHsi, TOJHOE BHYTPEHHEE OTpa)KeHUE,
doroanexTpuaeckuit 3pdext (horordpdexr), anvda- u 6era-pacmans saep,
raMMa-u3aydeHue saep, PU3ndeckue MPUHIIUIBI CIEKTPATbHOT 0 aHAIN3a U
paboTHI J1a3epa;

OIpEAENATh HaIpaBiICHUE WHIAYKIUW MArHUTHOTO MOJS MPOBOJHUKA C
TOKOM, clibl AMniepa u cuibl JIopeHna;

CTPOUTH M300pakeHne, CO3AaBAEMOE MIIOCKUM 3€pKaioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIIOJNATAIIINE ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI /i aHajdu3a U OOBICHEHHA (PUBNYECKUX  MPOIECCOB,
NPOUCXOAIINX B 3BE3[aX, B 3BE3AHBIX CUCTEMAaX, B MEKIaTaKTUUECKON
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOJNUTh MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
UCTIOJb30BAaHUEM TPSIMBIX M3MEPEHUH, MpPU OTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaTbl MOJTYYEHHOM 3aBUCHMOCTHU



bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ yd€roM aOCOITIOTHBIX
NOTPEIIHOCTE  W3MEPEHUH,  JelaTh  BBIBOABI IO  PE3yJbTaTam
UCCJIEI0BAaHNS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMH, IMPU ITOM
BBIOMpATh ONTHUMAJIbHBIA METOJ M3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPELTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI 110 MPOBEPKE MPEMIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIYYCHHBIE PE3yNbTaThl U J€NaTh BBIBOJ O CTaTyce MpeasIoKEeHHOU
TUIOTE3bI;

OIHMCHIBATh METOABI ITOJIYYEHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;
co0uIro1aTh IpaBuiia 0€30MaCHOrO TPy/1a IPU NPOBEACHNUN UCCIEA0BAHNUN B
pamMkax  y4yeOHOro  OKCIEPUMEHTa,  MpakTUKyma U ydeOHo-
WCCIIEIOBATEIbCKOM W IIPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAaHUEM
WU3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOro 000pyAOBaHUS;

pemate pacy€THbBIE 3aJa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOU
(¢u3nyecKkol MOJAENbI0: Ha OCHOBAHWU AaHAJIM3a YCJIOBUS BbIOMpATh
¢usnyeckue MojeNnu, OTBEYalllue TPeOOBaHUSAM 3aJauyd, HPUMEHATH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIATHl (PUINYECKUX TEOPHI
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3ysbTaThl U KOPPEKTUPOBATH METOJBI PEIICHHS C YUYETOM IOJYYEHHBIX
pE3yJIbTaTOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOyroume NpUMEHEHUs 3HaHUW U3
Pa3HbIX pa3/enoB Kypca (PU3MKH, a TAaK)KE MHTErpaly 3HAHUN U3 IPYrux
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PacCyKJE€HUI ¢ OMOPOIl HA U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA [ OOBSICHEHHS OCHOBHBIX
INPUHIMIIOB pa0OThI U3MEPHUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

IPUBOAUTH IPUMEPHI BKJIA/1a POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOT U

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUS OBITOBOM M POU3BOJCTBEHHOM
JESTEIbHOCTU 4YEJIOBEKAa, CBSA3aHHOM € (PU3MYECKMMM IpOLiecCaMu, C
HO3UIMH 3KOJOrH4ecKor 0€30MacHOCTH, MPEACTABIECHUH O paliOHATbHOM
IPUPOAOIIONB30BAHUN, & TAKXKE PAa3yMHOM HCIIONb30BAHUU JTOCTHUKEHUMN



HAyKH M TEXHOJOTWUH Ui JaJbHEHIIEr0 pa3BUTHUSA YEIIOBEUECKOTO
00111eCTBA;

NPUMEHSTh pa3inyHble CrOcoObl paboThl ¢ MHbOpManHe (u3nIecKoro
COZIEpXKaHUSI C HCIOJIB30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTH, TIPU 3TOM HCIOIB30BaTh COBPEMEHHbIE HMH(OpPMAIIMOHHBIC
TEXHOJIOTMM Il TIOMCKa, NepepabOTKU M NPEAbsBICHUA Yy4eOHOH WU
HAYYHO-TIOMYJISIPHON WHGOPMAITNH, CTPYKTYPUPOBAHUS M UHTEPIPETAINH
uHpOpMAIMU, TOTYYEHHOM M3 PaA3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHATM3UPOBATh  MONy4YaeMmMylo  HWHpOpMammiO ¥ OLEHWBaTh &
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OpMaInu;

TPOSIBIISITH OpTaHHU3aIMOHHBIC " MO3HABATENbHBIC YMEHHUS
CaMOCTOSITEIBLHOT O MPUOOPETEHNS HOBBIX 3HAHUM B TIPOLIECCE BHITIOTHEHUS
MIPOEKTHBIX M Y4EOHO-UCCIIEI0BATEIbCKUX PadoT;

paboTath B TPYIINE C HCIOJIHEHHWEM pAa3INYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBHO PACIPENETATh AEATEIHHOCTh
B HECTaHJApTHBIX CUTYalUSX, aJ€KBATHO OLICHUBATh BKJIAJl KaXIOTO W3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

NPOSIBISATH MOTUBAIMIO K OynyIiel mpodecCHOHAIbHOU ASSITETbHOCTH IO
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Kontpoabnsie | IlpakTHueckue
n/n NporpaMMbl Bcero odpa3oBaTejibHbIE
padoThbI padoThbI
pecypcsbl
Pa3aen 1. HAYUYHBIH METO/ ITO3HAHUS ITIPUPO/IBI
11 Hayunblit MeTO1 TO3HAHUS TPUPOIBI 6 bubmorexa LIOK
' ya A PP https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
bubnunorexa LIOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
22 | Nuavuia 10 https://m..eds00.ru/f16b68d7
n bu6mmorexa LIOK
23 Cratika TBEpOTO TENA > 1 https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.4 3aKOHBI COXPAHCHHS B MEXAHUKE 10 1 httos://m.edsoo.ru/F16b6847
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3BUKA U TEPMOJIUHAMUKA
. bubmuoreka [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUU 15 1 httos:/m.edsoo.ru/f16b68d7
3.2 Tepmonunamuka. TenaoBbie MalIMHbI 20 1 bubnmorexa HOK

https://m.edsoo.ru/f16b68d7
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33 ArperatHble cocTosiHUs BenecTBa. Da3oBbie 14 bubnuorexa [IOK
' MePEXO/IbI https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. DJIEKTPOJAUHAMUKA
but6mmoreka [JOK
4.1 UeKTpirieckoe moxe 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [IOK
4.2 [TocTosIHHBIN AIIEKTPUUECKUI TOK 24 httos://m.edsoo.ru/fL6h68d7
bu6nunorexa LIOK
43 Toxi B pasmIHBIX cpesax 0 https://m.edsoo.ru/f16b68d7
Wroro no pazueny 54
Pa3aen 5. PUSHUECKUN MPAKTUKYM
. bubmuoreka [IOK
>1 Dusirieckiit MpaKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazneny 16
bu6mmorexa [IOK
PesepBHoe Bpems 10 https://m.edso0.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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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 Martmrhoe nose 14 https://m.eds00.ru/39859¢ef1
but6mmoreka [JOK
1.2 DJICKTPOMATHHTHAS MH/IYKINA 13 1 https://m.edso0.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bubnaunorexa LIOK
2.1 MexaHnudeckue KojieOaHus 10 https://m.edso00.ru/39859ef1
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 OTHOCUTEJBHOCTH
but6mmoreka [IOK
3.1 Octosst CTO > ! https://m.eds00.ru/39859ef1
Hroro no pazgeny )
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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 DNIeMEHTHI aCTPOHOMUU U aCTPOPU3UKH 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
Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHHUE
CucreMaruzanus U 00001eHne
MIPEAMETHOTO COJICP KaHMSI M OTIbITa bubnmnoreka [JOK
7.1 . 15
JeSITeTLHOCTH, IPUOOPETEHHOTO TIPU https://m.edso00.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 [TPOTPAMME 170 16
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne uudpoBbie
Tema ypoka KonTpoabnsie | IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
1 ®dusuka — pyHIaMeHTalbHas HayKa O MIPUPOJIe 1 bubmorexa LOK
yia K PHPOA https://m.edsoo.ru/1beef346
5 Hayunblii MeTOT TO3HAHUS M METOIbI 1 bubmunorexa IHOK
nccaeaoBaHus GU3NIECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCMEPUMEHT U TEOPHs B MPOIIECCE TTOZHAHUS
3 npupoasl. HaOmroneHne 1 S3KCIIEpUMEHT B 1 bubnuorexa [JOK
PHPOZEL. P https://m.edsoo.ru/34c49931
busnke
but6mmoreka [IOK
4 Crioco06s1 n3mMepeHust GU3NIECKUX BETMUNH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOCOIOTHAS ¥ OTHOCUTENIbHAS TOTPEITHOCTH 1 bu6muoreka [IOK
U3MEpEeHUH (PU3NYECKUX BETMUUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3uku B JOPMUPOBAHUU COBPEMEHHOMN 1 bub6mmorexa LIOK
Hay4HOU KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
NEITEILHOCTH JI0JICH
Mexanunyeckoe asumxenue. Cucrema oTcyera.
but6mmoreka [IOK
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUSI. 1
https://m.edso00.ru/e9a52f02
[Ipsimast u oOpaTHast 3a7a91 MEXaHUKHU
3 Pannyc-BekTop MaTepualIbHON TOUKH, €TI0 1 bubnuorexa [IOK

MMpOCKIHHU HA OCHU KOOpAHHAT. TpaeKTopI/Iﬁ.

https://m.edso0.ru/30a108a5
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[Tepememienue. CkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE IPAMOJIMHEVHOE IBUKEHHUE.

bubnunorexa LIOK

9 ['paduueckoe onrcanre paBHOMEPHOIO
pad 5 p p https://m.edsoo.ru/89ba7190
MPSMOJTMHEHHOTO IBUKCHUS
10 CrnoxeHue MepeMeIeHI 1 CKOPOCTEH. bubnmnoreka [JOK
Pemrenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHoe aBmkeHrne. MruoBeHHast
11 cKopocTb. Yckopenue. [Ipsmonuneitnoe bubmorexa LOK
P ' P P https://m.edso00.ru/a99549a7
JBIDKEHUE C TTOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue NpsIMOIUHEIHOTO bu6nuorexa [IOK
JBUYKEHUS C IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOopaHoe majieHne. Y CKopeHrue CBOOOTHOTO
13 najieHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH bubmmorexa LIOK
' P » CKOP ’ https://m.edso0.ru/f738109c
YCKOPEHUS OT BPEMEHH M UX rpapuKu
14 JIBm>keHHe Tea, OPOIIEHHOTO MO/ YTIIOM K bu6muoreka [IOK
TOPU30HTY https://m.edsoo.ru/71chbb4f5
Kpuonuneiinoe npuxenue. [[BrxeHue mo
15 OKPY>KHOCTH. YTJIOBas ¥ JIMHEHHAs! CKOPOCTb. bubnmnoreka [JOK
Ilepuon n yacrtora. LleHTpOocTpeMuTeNbHOE U https://m.edso00.ru/33196fbe
MOJIHOE YCKOPEHHUE
but6mmoreka [IOK
16 Kontponbnas padota o teme "Knunemaruka"
p p https://m.edso00.ru/1242f32e
Ilepsr1it 3axkoH HeroToHa. MHEpnanbHbie
17 cucTeMEBI oTcuéTa. IIprHIUN OTHOCUTEIILHOCTH bubmorexa ITOK
P B https://m.edsoo.ru/5a9e4a64
lNanunes. HennepuuanpHble CUCTEMBI OTCUETA
18 Cuna. PaBHOelicTBYIOmAs cuiia. Bropoi bubnuorexa [IOK

3akoH HrroToHa. Macca

https://m.edsoo.ru/141d3837
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but6mmoreka [IOK

19 B i .T 7 H
3auMojieiicTBre Tell. TpeTuit 3akoH HetoToHa httos://m.edsoo.ru/57dba505
20 [Ipunnun cynepnosunuu cui. Pemenue 3agaq bu6nuorexa LIOK
Ha [IPUMEHEHHE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHUPHOTO TATOTCHHS.
21 DKBUBAJICHTHOCTh TPABUTAIIMOHHON U bubmmorexa LIOK
N P B https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChI
29 Cuna TsOKeCTH M YCKOpeHHe CBOOOHOTO bubnuorexa [JOK
MajgeHUs https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX TeJ ¥ X
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas Bubmmorexa LIOK
Y yE - Hep https://m.edsoo.ru/11abfa0a
KOCMHUECKasi CKOpocTh. 3akoHbl Keriepa
bu6nunorexa LIOK
24 C .3 I'yka. B
F18 YIPYTOCTH. SaROM 1 yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cwua Tpenus. [lpupona v BUABI CUII TPEHHUS. bu6mmoteka [IOK
25 JIBM>KeHUE B )KUJIKOCTH U Ta3€ C YYETOM CHJIIbI https://m.edso0.ru/1fa86499
COIIPOTHUBIICHUS CPE/BI https://m.eds00.ru/2ch29676
26 JaBnenue. [ ' uapocratnueckoe AaBicHUE. bu6mmorexa [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
butmmoreka [IOK
AbcomrotHO TBepaoe Terno. [loctynarensHoe u
21 BpalllaTeIbHOE ABMYKEHHE TBEPIOTO Tela bubmoreia LIOK
patl A PA https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIbl OTHOCUTEJIBHO OCH BpAIICHUS. bu6mmorexa LIOK
[Tneyo cubl https://m.edso00.ru/653d3459
CrnoxxeHue Cul, MPUWIOKEHHBIX K TBEPIOMY
bubmunorexa IHOK
29 teny. LleHTp TskecTH Tena. Y ciaoBus

PaBHOBECHA TBEPAOI'O TECIIA. Bunast paBHOBECHUA

https://m.edsoo.ru/9aa79a7d
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but6mmoreka [IOK

30 Pemenue 3amau
a https://m.edsoo.ru/dclcaacO
31 KonTponbhas pabora no teme "JI[uHaMuka. bu6nuorexa LIOK
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574c
Nmnynbc MaTepuaabHONU TOYKU, CUCTEMBbI
39 MaTepuaiabHbIX Touek. LleHTp Macc cucteMbl bubnuorexa [IOK
MaTepHuadbHbIX TOUEK. Teopema o IBUKEHUH https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
Nmnynbe cuibl 1 I3MEHEHHE UMITyJIbCa Tela.
33 3aKOH COXpaHEeHHs UMITyJIbca. PeakTuBHOE bubamorexa [IOK
P e https://m.edso0.ru/13f0a221
JIBUKECHHE
MoMeHT uMITyJIbca MAaTEPUAIBHON TOYKH.
34 [IpencraBieHre o COXpaHEHUH MOMEHTA bubamorera LOK
el P https://m.edso00.ru/d6532eb9
UMITyJIbCa B IICHTPAIBHBIX MOJIAX
butmmoreka [IOK
35 Pemenwue 3amau
A https://m.eds00.ru/f7706d63
PaGora cuibl Ha MalOM U HA KOHEYHOM
36 nepemenienuu. ['paduueckoe npeacrapneHue bubamorera TIOK
PEMET P pedl https://m.edso00.ru/913974c7
paboThl CHJIbl. MOIIHOCTH CHJTBI
Kunernueckas sueprus. Teopema 06
37 W3MEHEHUU KHHETUIECKOU YHEPTUU bubmorexa LIOK
. P https://m.edsoo.ru/9a5e2e74
MaTepHaTbHON TOUKH
[loTeHuuanbHbIE U HETIOTEHIIMATBLHBIE CUITBI.
38 [NorennmanbHast sHEprHsi. Bropas bubmroreia LIOK
privt. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
39 Tpetbs kKocMudeckasi CKOpocTh. CBsI3b pPabOTHI bu6muoreka [IOK

HCIMMOTCHIMAJIBHBIX CHUJI C UBMCHCHUCM

https://m.edsoo.ru/f57b4e01
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MEXaHUYEeCKOH OHEPIrur CUCTEMBI TEJI. 3akoH
COXpPaHCHUA MEXaHUYIECKOM OHEPTUn

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

bubnunorexa LIOK

40 b i
¥pabiieitite bepHy/TH A HCaLHOIM https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
41 KonTponbHas pabora o teme "3akoHbI bu6mmorexa LIOK
COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacraBneHuil 0 IpUPOJIE TETIOTHI.
42 Ocnosuble nonoxenus MKT. udpdysus bubamorera LOK
' 3L https://m.edsoo.ru/b0a4445f
BpoyHoBckoe nBUKEHHE
CtpoeHue ra3000pa3HbIX, KUJKUX U TBEPIBIX
43 TeTJf Xapakre BEI)KGHI/I}I u B;IaI/IMO eﬁci):nﬁ bubmmorexa LIOK
+ AAPARIEp A A https://m.edsoo.ru/c44d02e2
YaCTHII BEIIECTBA
44 Macca u pa3Mepsl MOJIEKYIT (aTOMOB). bubnuorexa [IOK
KomnuecTBo Bemectna. [locTosiHHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Terosoe paBHoBecue. [lkana bu6nuorexa [IOK
Lenscus https://m.eds00.ru/0070d493
but6mmoreka [IOK
46 P
cHierHe sajad https://m.edsoo.ru/1531aba5
bu6mmoreka LIOK
47 n iras. I
ACAIDHBIN Ta3. & a30BbIC 3aKOHH https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-Knamneiipona. bubnuoreka [IOK
Pemrenue 3agau https://m.edso0.ru/8d12c328
but6mmoreka [IOK
4 A .
9 OcomoTHas TemnepaTypa. 3akoH [laapToHa httos://m.edsoo.ru/14e02d1f
50 N3omporeccel B UI€aIbHOM Iras3e ¢ bubmuoreka [IOK

IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

https://m.edsoo.ru/68878d51
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51 I'pacduueckoe npeacTaBieHUuEe U3OMPOLIECCOB: bubnuorexa [IOK
n30TepMa, U30X0pa, u300apa https://m.edso0.ru/1344327b

bubmunorexa IHOK

52 Ocnoroe ypasnenie MKT https://m.edso00.ru/c8094721

bubmuorexa [IOK

>3 Pemtere saza https://m.eds00.ru/10265a05
CBsi3b a0COTIOTHON TEMIIEPATYPhI

54 tep MOﬂHHaMI{quKOﬁ C%CTGMH cO cpeHe https://m.edsoo.ru/c38af875
KHMHETHUYECKOM 3HEeprue nocTynaTeIbHOro
TETJIOBOTO ABUKEHUS €€ YaCTHI]

55 O060011eHNe U cCUCTEMATU3ALMs 3HAHUHN 110 bu6nunorexa LIOK
teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8

" " bub6mmorexa LIOK

56 Konrtponsnas padora no teme "OcHoBsl MKT httos://m.edsoo.ru/13adad59
TepMoauHamuyeckas cucrema. 3ajilanue
BHEIIHUX ycnoBui 1uist T/1 cucteMsl.

57 BHemnue v BHyTpeHHUE MApAMETPBI. bu6muoreka [IOK
ITapametps! T/I cucTeMBI Kak cpegHUe https://m.edso0.ru/5f8d38a3
3HAYEHUS BEJIMYWH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.

58 Camonpou3sBonibHas penakcaius T/ cucreMbl bubamorexa OK

https://m.edso0.ru/8ec512f0
K TEIUIOBOMY PaBHOBECHIO

59 Mopenb uaeanbHOro ra3a B TepMOJIMHAMUKE. bubmunorexa IHOK
VYcnoBusi TPUMEHUMOCTH 3TON MOAEIH https://m.edso0.ru/29355001

60 VYpasuenue MenneneeBa-Knamneiipona u bu6muoteka [IOK

BBIPAYKEHUE JIJIs1 BHYTPEHHEN DHEPTUU

https://m.edsoo.ru/bal178d0
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Bripakenue aJis1 BHyTpeHHEW SHEPT U
OJIHOATOMHOTO MJI€aIbHOI'O Ta3a.

bubmuoreka [IOK

61
KBasucraruueckne u HeCTaTHUECKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
62 Breruucnenue paboTsl o rpaduky mporecca Ha bubmmorexa LIOK
p p ¥ pott https://m.edso0.ru/741d5738
pV-nuarpamme
Temonepenayda kak crmocod N3MEHEHUs
63 BHYyTpeHHeH aHeprun TJI cuctemsl 6e3 bubmmorexa [JOK
yIp p https://m.edsoo.ru/3d734561
COBEPIIICHHSI pabOTHI
64 Konsek1us, TeMI0NPOBOAHOCTD, U3ITyUEHHUE bubmorexa [OK
R pOBOA MBI https://m.edso00.ru/157b54cd
KomnyectBo TemoTel. TenmnoéMKoOCTh Teaa.
VY aenbHas ¥ MOJISIpHAs TEIUNIOEMKOCTH bu6mmorexa [IOK
65
BEIIECTBA. Y IeJIbHAs TEIJIOTa CrOPAHUS https://m.edsoo.ru/7ba67355
TOIIJINBA
Pacuér xonmuecTBa TEIIOTHI IPU bubnuorexa [JOK
66
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [Tonstue 06 aguabataom nporuecce. [leporit bubnmnoreka [JOK
3aKOH TEPMOJUHAMHUKHU https://m.edso00.ru/d8098824
68 KonmdaecTBo TemnoTel 1 paboTa Kak Mepbl bu6muoreka [IOK
W3MEHEHUs BHYTpeHHEN sHepruu T/] cucremsl https://m.edsoo.ru/b047alcd
BTopoii 3aKk0H TepMOJUHAMUKY JJIsI
69 ABHOBECHBIX M HEPABHOBECHBIX IIPOLIECCOB bubmmorexa [OK
P P P ) https://m.edso0.ru/c6f4f464
HeobpatumocTs MpupOHBIX MTPOILIECCOB
Bubmunorexa IHOK
70 [TpuHuune! neiicteus TernoBbix MamuH. KITJT HOIIOT 1

https://m.edsoo.ru/2e945513
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but6mmoreka [IOK

71 MaxkcumansHoe 35auenue KI1J1. Iuxkn Kapao
A. 1 P https://m.edsoo.ru/fe3857b9
bubmunorexa IHIOK
72 Pemtenue 3amau
8 https://m.edsoo.ru/b3efal8h
DKOIOTMYECKUE ACIIEKTHI UCITOIB30BaHUS
73 TEIUIOBBIX ABUrareiieil. TeruioBoe 3arpsa3HeHue Bubmaorexa ITOK
A . ' P https://m.edsoo.ru/9867aaa7
OKPYKAFOIICH CpeIbl
bubmnorexa IIOK
74 Pemtenue 3agag
A https://m.edsoo.ru/c8c70432
OO6o001IeHre 1 crucTeMaTHu3aIus 3HaHUH 110 bubmuoreka [IOK
75 " n
teme "Tepmonnnamuka. TerioBble MAlIMHBI https://m.edsoo.ru/28d62b3f
76 KonTponbhas pabora o teme bu6nuorexa [IOK
"Tepmonnnamuka. TernaoBble MAIUHbBI" https://m.edsoo.ru/1b6e26¢c5
[TapooOpazoBanue u koHAeHcanus. Micnapenue
77 U KumeHue. Y nelibHas TeIuioTa bubnnorexa LIOK
ghda https://m.eds00.ru/6f8e6777
napooOpa3oBaHus
HaCBIH_[eHHBIe 1 HCHACBIINICHHBIC Hapbl.
KauecTBeHHAs 3aBUCUMOCTD IUIOTHOCTH U
JaBJICHHsI HACBHIIIIEHHOTO Mapa OT
78 TEMIIEPATYPHL, UX HE3aBUCUMOCTH OT 00BEMA bubnnorexa LHOK
PaTypeL, https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMHepaTprI KUIICHUS OT AAaBJICHUA B
JKUIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCONIOTHAS U bubnuorexa [IOK
OTHOCHTEIbHAS BIaKHOCTH https://m.edsoo.ru/30ebbb79
bubanorexa LHIOK
80 Peuenue 3amay 1

https://m.edsoo.ru/18e95ff3
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81 Teépnoe teno. Kpucraminueckue u amopgHbie bubnuorexa [IOK
Tela. AHU30TPONUS CBOMCTB KPUCTAIIOB https://m.edso0.ru/20a88a03
82 [InaBiienue u kpucTaM3anus. Y geiabHas bu6muoreka [IOK
TerioTa miasieHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
epopmaruu TBEpAOro TENa. PacTsskeHue u
83 }iKS)T;e CLI BUT I\/I[)cl)l 16 FOHTa. TIpenen bubmmorexa LIOK
B 212' e https://m.edsoo.ru/dalaab10
ynpyrux aedopmanuit
TennoBoe pacIMpeHHe KUAKOCTEN U TBEPABIX
84 TeJ. AHTAPMOHH3M TETUTOBBIX KOJCOaHHI bubmorexa LOK
' P https://m.edsoo.ru/7ba5edf2
YaCcTHII BELIECTBA
85 [IpeoOpa3oBanue sHEPTUH B Pa30BBIX bu6nuorexa [IOK
nepexonax https://m.edso00.ru/97a0672f
but6mmoreka [IOK
86 b 0
PABHCHHE TCILIOBOTO bajanea https://m.edsoo.ru/ab1521fb
but6mmoreka [IOK
7 P
8 CHICHHE Sa1ad https://m.edsoo.ru/8ab7f40d
[loBepxHOCTHOE HaTsKeHUE. KanusipHbie
88 sBiieHUs. J[aBleHne moJ| HICKPUBIICHHOM bubmorexa LIOK
' A MCKD https://m.edso0.ru/b42f1f97
MOBEPXHOCTHIO KuaAKocTu. Dopmyna Jlammaca
O00011eHNe U CUCTEMATU3ALMS 3HAHUHN 110
89 Teme "ArperaTHble COCTOSIHVSI BEIIECTBA bubmorexa LIOK
P B H ’ https://m.eds00.ru/0b52575¢
®da30BbIe IEPEXOBI
KonTponbhas pabora no teme "ArperatHeie bubnuorexa [IOK
90
cocTosiHMS BelecTBa. @a3oBbie MEPEXObl" https://m.edsoo.ru/7dc2a739
DneKTpu3anus Tei U e€ MposiBJICHUSI.
01 DnekTpuyeckuii 3apsia. [[Ba Buna bubnuorexa [JOK

QJICKTPHUYCCKUX 3aPAJ0B. HpOBOI[HI/IKI/I,
AUDJICKTPHUKU U IMOJIYIIPOBOJHUKH

https://m.edsoo.ru/laff445f
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92 DJIeMEHTAPHBIN 3JIEKTPUUYECKUI 3apsj. 3aKOH bubnuorexa [IOK
COXpAHEHUS JIEKTPUYECKOr0 3apsia https://m.edsoo.ru/f49afd24

93 B3aumoneiictBue 3apsanoB. ToueuHblie 3apsiibl. bu6muoreka [IOK
3akoH Kynona https://m.eds00.ru/445b7746

bubmuorexa [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo0.ru/08fc19bc

95 Dnektpuueckoe nose. Ero geiictBue Ha bu6mmoteka [IOK
3JIEKTPUYECKUE 3aPsiIbl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD NEKTPUYECKOTO MOJTSL.

96 [TpoOHeIit 3apsia. JInauKM HaNPsHKEHHOCTH bubnmnoreka [JOK
ANEeKTpUYecKoro nois. OJHOpOIHOE https://m.edsoo.ru/3dac6957
3JIEKTPUYECKOE T0JIe

97 [ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO bu6mmorexa LIOK
1oJjisi. Pa3HOCTh MOTEHIMAIOB U HANPSHKEHUE https://m.edso00.ru/80021447
[ToTennmanpHas SHEPTHs 3apsiia B

98 ANEeKTpocTaTuueckoM mnoJe. [loTenmnuan brbamorexa HOK

https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS

99 CBs13b HANPSDKEHHOCTH TIOJISI K PA3HOCTH bubnmoreka [JOK
MOTEHIIAIOB ISl JIEKTPOCTATUYECKOT O TIOJISt https://m.edsoo0.ru/df7a6838
[IpyHIUII CyNIEPIIO3ULIUH SIIEKTPUYECKUX bubnuorexa [IOK

100 .
oJsiei https://m.edsoo.ru/Ocfeda6e

but6mmoreka [IOK

101 Pelerye 3anas https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsnaa. [lose paBHOMEPHO bu6mmoteka [IOK

3apsKEHHON cepsl

https://m.edsoo.ru/b297b5c3
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[Tone paBHOMEPHO 3apsIKEHHOTO IO 00BEMY

103 mapa. [Toxe paBHOMEpPHO 3apsKEHHOM bubmmorexa LIOK
pa- P P P https://m.edsoo.ru/f7a665ee
OCCKOHEUHOM MIIOCKOCTH
104 IIpoBOIHMKY B JIEKTPOCTATUYECKOM II0JIE. bubmuoteka [IOK
VYcoBue paBHOBECHS 3apsii0B https://m.edso00.ru/32405eab
105 JIMDIEKTPUKHY U TIOJTYTIPOBOTHUKH B bubnmnoreka [JOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edso0.ru/060ebab5
Kongencarop. DneKkTpoéMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh MIIOCKOTO bubmmorexa [JOK
A pa. P https://m.edso00.ru/845b4f73
KOHJIEHCaTopa
107 [NapannensHOe COeTMHEHHE KOHIEHCATOPOB bubamorexa [IOK
P A A P https://m.edsoo.ru/d11e8ce?
108 IlocnegoBarenbHOE COEIUHEHNE but6mmoreka [IOK
KOHJIEHCATOPOB https://m.edso00.ru/1e992920
109 DHeprus 3apssKeHHOT0 KOHJIEHCATOpa bubamorexa [IOK
p P e P https://m.edsoo.ru/73a34f18
bubnunorexa LIOK
110 Pewenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBrkeHne 3apsyKeHHON YacTHUIbI B bubnmoreka [JOK
OJTHOPOJHOM 3JIEKTPHUECKOM I10JIE https://m.edso0.ru/8341d6ac
112 Pewrenue 3amgau
113 O06o011eHre U cucTeMaTu3alys 3HaHUH 110 bubmmoreka [IOK
Teme "DnekTpuueckoe nojie" https://m.eds00.ru/5752603f
114 KonTponbhas pabora o teme bu6nuorexa [IOK

"Dnexrpuueckoe nojue"

https://m.edsoo.ru/cefe90e9
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Cuia Ttoka. IIoCcTOSHHEIN TOK. Y CIIOBUS

115 CYILIECTBOBAHMS IOCTOSHHOTO 3JIEKTPUYECKOTO BH6J.IHOTeKa HOK
ok https://m.eds00.ru/233311b5
116 HcTtounuku Toka. Hanpspkenne u 31C E::[?SH/I;I;T:;?)Eg}é 8394115
117 3akoH Oma 1151 ydacTKa enu. DJICKTPUIECKOe bubnunorexa LIOK
CONPOTUBIIEHUE https://m.edsoo.ru/f14f251e
3aBHCUMOCTD COTIPOTUBIICHUS OTH HOT'
118 MIPOBOJIHUKA OT err;oz{JmHiI u H?If)uffnopf o bubmorexa LOK
https://m.edsoo.ru/95fcdf51
MTONIEPEYHOTO CEUCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTRA. bubnmnoreka [JOK
Pemrenue 3agaq https://m.edsoo.ru/437f8300
120 IlocnenoBarenbHOE, MapaIeNIbHOE, bubmuoreka [IOK
CMEIIAHHOE COEMHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuét pa3BeTBIEHHBIX 2JIEKTPUUECKUX LETeH. bubmmorexa [LIOK
[Tpasuna Kupxroda https://m.edsoo.ru/1794cf37
bubmuoreka [IOK
122 Pemere 3ana+ https://m.edsog ru/3881b469
123 Pabota anexTpuueckoro Toka. 3akoH Jlkoyiis bubmuoreka [IOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bubmuorexa [IOK
124 Pemene 3axa- https://m.edsoc]f ru/6761bfof
125 MoUIHOCTB 3JEKTPUUECKOTro ToKa. TernmoBas bubmunorexa IHOK
MOIIHOCTb, BbIJEIII€Mast Ha pE3UCTOPE https://m.eds00.ru/99750a6f
bubmmorexa LIOK
126 Pemerre safas https://m.edsog ru/eb72fc24
197 OJ1C 1 BHyTpEeHHEE CONPOTUBIIEHUE bubnuorexa [IOK

HCTOYHHKA TOKa

https://m.edsoo.ru/72d453af
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128 3axon OMa 14 MOJIHO (3aMKHYTOI) bubnuorexa [IOK
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bubmunorexa IHOK
129 P
CHicHHe sazat https://m.edso00.ru/3580b679
bubmuorexa [IOK
130 MomHOCTE HCTOSHHK? TOKa https://m.edsoo.ru/a0ae51d8
but6mmoreka [IOK
131 Koporkoe samikatine https://m.edso00.ru/546f5632
132 Konpaencarop B 11ernu moCTOSIHHOTO TOKa bubmorexa LIOK
A pri https://m.edso00.ru/35368f3e
but6mmoreka [IOK
133 Pemterne sazas https://m.edso00.ru/4410cef0
134 Pemenue 3agau mo reme "llocTossHHBIN bubmuoreka [JOK
AIEKTPUYECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o Teme "IlocTOSIHHBIN bu6mmorexa LIOK
AJIEKTPUYECKUMA TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agad o reme "l[locTossHHBII bubauoreka [JOK
JJIEKTPUYECKUI TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeHNE U CUCTEMATHU3AIMI 3HAHUH 110 bu6mmoreka LIOK
teme "[loCTOSTHHBIN NeKTPUYECKUN TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbhast padora o teme "IlocTostHHBIN bu6nuorexa LIOK
3JEKTPUYECKUN TOK" https://m.edso00.ru/1885ddf1
DneKkTpruyecKasi MPOBOAUMOCTD Pa3IMUHBIX
139 BE ecIT)B DIIeKT qucfnﬁ TOK BpMeTaJ'IJ'IaX bubmorera [JOK
m ) P ' https://m.edsoo.ru/da794295
CBepXIpoBOJIUMOCTh
DIIEKTPUYECKHI TOK B pacTBOpaxX M paciuiaBax
P P P P bubmuoreka [IOK
140 3IEKTPOJIUTOB. 3akoHbl Papanes nmus

QJICKTPOJIn3a

https://m.edsoo.ru/4b423491
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but6mmoreka [IOK

141 DneKTpuYeCcKuil TOK B razax. [Imazma httos://m.edsoo.ru/92d92f76
142 DIIEKTPUUYECKUI TOK B Bakyyme. BakyymHbIe bu6mmoteka [IOK
puOOpPHI https://m.edsoo.ru/2E+160
143 DIIEKTPUYECKUI TOK B MOJTYIPOBOAHUKAX bubmorexa LOK
https://m.edso0.ru/ab61c660
but6mmoreka [IOK
144 [TomympoBOTHUKOBEIE PUOOPHI https://m.eds00.ru/83622200
dusnueckuil npakTukym mno teme "Mzmepenue
CHWJIBI TOKA U HATIPSDKEHUS B IIETH
MIOCTOSIHHOTO TOKA ITPH ITOMOIIY aHAJIOTOBBIX U
145 M (POBBIX U3MEPUTENBHBIX TPUOOPOB" MK bub6mmorexa LIOK
"3HaKOMCTBO C IHQPPOBOIA TabopaTopueii mo https://m.edso00.ru/5643ea56
¢uzuke. [Ipumeps! u3mepenus GpusndecKux
BEJTMYMH MIPU MTOMOIIN KOMITBIOTEPHBIX
aTYUKOB"
duznueckuil mpakTukym mo teme "M3yuenue
146 HepaBHOMepHoﬁo I[Bmi’cl:HHﬂ C LIEJIBIO a bubmorexa [OK
. | https.//m.edso0.ru/f6292f5f
oTpesieNieHUs MTHOBEHHOU CKOPOCTH
dusnyeckuil mpakTukym 1o teme "M3mepenne
YCKOPEHUS TIPH MPSAMOJIMHEHHOM
147 PaBHOYCKOPEHHOM JIBUKEHUU 10 HAKJIOHHOHN bu6nuorexa [IOK
mockocTu" win "HMccnenoBanue 3aBUCUMOCTH https://m.edso00.ru/6960b6ef
MyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
NBIDKEHUN"
®dusnueckuil npaktukym mno teme "M3mepenue
148 YCKOPEHHUsI CBOOOTHOTO Ma/ieHus " Ui bu6nuorexa [IOK

"N3y4yeHne qBUKEHHS Tea, OPOIIEHHOTO
FOPU30HTAJILHO"

https://m.edsoo.ru/d1ea2402
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149

dusznyeckuil mpakTuKyM 1o teme "M3yuenue
JBUKEHMS TeJa 10 OKPYKHOCTH € TIOCTOSTHHOM
10 MOAYJI0 cKopocThio" miu "HccienoBanue
3aBHCHUMOCTH NEepHOa 00paleHUs
KOHMYECKOT0 MasiTHUKA OT €ro napamerpon"

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514

150

dusznyeckuil mpakThukyMm 1o teme "M3mepenne
PaBHOJIECHCTBYIOIIECH CUJIbI IPU IBUKEHUU
Opycka Mo HAKJIOHHOM TTOCKOCTH" WU
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 10 HAKIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PAaCcCTOSIHUE OT €ro
Mmacchl"

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

151

@uU3HYECKUI PAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu” unu "M3ydenue
JBIKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO,
MEePEeKUHYTON uepe3 NErkuit 6110K"

bubmunorexa IHOK
https://m.edsoo.ru/b55b81al

152

dusznyeckuil mpakThukyMm 1o teme "M3mepenne
Kod(durmenTa TpeHus Mo BEJIMYNHE YTIOBOTO
koa¢pdunumenta 3aBucumoctu Frp(N)" nmm
"HccnenoBanue NBHKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
kodpuurenTom TpeHus" unm "NU3yuenue
JIB)KEHUS ITpy3a Ha Baly ¢ TpeHuem"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

@U3HYECKUI MPAKTUKYM II0 TEME
"HccnenoBanue ycioBUi paBHOBECHS
TBEPZIOTO TEJIa, UMEIOIIETO OCh BPALLECHUS"
unu "KoHCTpynpoBaHHe KPOHIITEHHOB U

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7
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pacuét cui ynpyroctu" unu "M3yuenue
YCTOWYMBOCTHU TBEPIOTO TeJa, UMEIOIIETO
IJI0IA b OTIOPHI"

154

dusnueckuil npakTukym mno teme "M3mepenue
UMITyJIbCa TeJIa II0 TOPMO3HOMY IIyTH'" WU
"M3MepeHue CUiibl TITH, CKOPOCTH MOZEITH
3JIEKTPOMOOUJISL ¥ MOIIIHOCTHU CHUJIBI TATH'" WU
"CpaBHEHUE U3MEHEHNUS UMITYJIbCa TEJA C
uMmnyascoM cuibl" uinm "HccnenoBanue
COXPAaHEHHUs HMITyJIbCa IPU YIIPYTOM
B3aumojieiicteun" uinu "M3mepenue
KMHETUYECKOM SHEPruu Tejla 0 TOPMO3ZHOMY

IIyTH

but6mmoreka [JOK
https://m.edsoo.ru/856fb28e

155

dusnyeckuil npakTukym mno teme "M3ydenue
M30TEPMHUECKOr0 Ipouecca (peKOMEHJ0BaHO
WCIIONBb30BaHue U(poBoit tabopaTopun)" uimm
"N3yueHne u30X0pHOTO nporiecca uin
"N3yuenune n3ob6apHoro npouecca' uiu
"[IpoBepka ypaBHEHHUs COCTOSIHUA"

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07

156

dusznyeckuil mpakThukyMm 1o teme "M3mepenne
yaenbpHOU TeroémkocTu'" ninu "MccnenoBanue
rpoliiecca OCThIBaHHUSA BelllecTBa" WU
"HUccnenoBanue annabaTHOro mporecca' uin
"N3y4yeHne B3auMOCBSI3U DHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJIEUCTBUS U
TEeMIIepaTypbl KUIIEHUS KUIKOCTEN"

bubnunorexa LIOK
https://m.edsoo.ru/2f2faa61l

157

dusnueckuil npakTukym 1o teme "M3ydenue
3aKOHOMEPHOCTEHN HCTIAapEHMSI JKUAKOCTEH"
unu "M3mepenue yaenbHON TEeTUIOThI

bubnunorexa LIOK
https://m.edsoo.ru/6bl1a23b5
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maByieHus apaa" win "M3yuenue cBOMCTB
HaCBIIIEHHBIX nTapoB" win "M3mepenne
a0COJIIOTHON BIaXKHOCTH BO3/lyXa U OLIEHKA
Macchl apoB B nomemeHun". zmMepenue
KO3 pHIIMEHTa TOBEPXHOCTHOTO HATSKEHUS

158

DU3NYECKUI TPAKTUKYM T10 TEME
"HaGntonenue npeBpamieHus: SJHEpruu
3apsKEHHOT0 KOHEHCATOPa B YHEPTUIO
n3nydyeHus ceroguona’ uinm "Mzyuyenue
MPOTEKaHUs TOKA B IIETH, COJIepKaleit
KoHaeHcaTop" uinu "Pacnpenenenue pa3HOCTH
MOTEHIIMAJIOB (HANPSKEHUs ) IpU
II0CJIEJOBATEILHOM COEIMHEHUHU
KOHJIEHCaTOpOB"

bu6nunorexa LIOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenqoBanye CMENIAaHHOTO COEIUHEHUS
pesuctopoB" unu "M3Mepenue yneabHOro
CONPOTHUBJIEHUS TPOBOIHUKOB" MU
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HanpspKEHU U1 JTaMIIbl HAKaJIuBaHUA"

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98

160

@U3HYECKUI IPAKTUKYM 110 TEME
"Habmronenue snextponuza” wim "M3mepenue
3apsifia OJHOBAJIEHTHOI'O HOHA" WK
"HccnenoBanue 3aBUCUMOCTH CONIPOTUBIICHUS
TEPMOpPE3UCTOPA OT TEMIIEpaTyphl' WK
"CHsiTHE BOJIT-aMIIEPHOMN XapaKTEPUCTUKU
auozna”

but6mmoreka [IOK
https://m.edsoo.ru/64b6e901
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PeseprubIil ypok. O6001eHue 1

161 cUCTeMaTHU3alMs 3HaHUH 10 TEME Bubmiorexa [IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
162 PezepBHblil ypok. O60011IeHNE U bubmmoreka [IOK
cHcTeMaTh3alus 3HaHui 1mo teme "JluHamuka" https://m.edso00.ru/3149956b
PesepBubiii ypok. O0001I€HIE U
163 CHCTgMaTHsz ns 3HaHui 1o teMe "CraTtuka Bubmiorexa [JOK
3 " https://m.edso0.ru/0f9752ac
TBEPJIOTO Tela
PesepBusblil ypok. O0001IEHIE U
164 CI/ICTEMaTI/BZEI/IH 3HAHWH 110 TeEME "3aKOHEI Bubmaorexa IJOK
. https://m.edsoo.ru/6c0df9cc
COXPAaHCHHS B MEXaHUKE
PesepBusblil ypok. O0001IEHIE U
165 CI/ICTIe)MaTI/ISZII_:[)I/ISI 3HaHUH 110 TeMe "OCHOBEI Bubmorexa IIOK
. " https://m.edso00.ru/de148976
MOJIEKYIISIPHOKHUHETHUECKON TEOPHH
PesepBubiii ypok. O00011IEHIE U
166 CI/ICTEMaTmZp WS 3HAHUM 110 TEME Bubmmorexa LIOK
" B " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TernaoBbIe MAIUHBI
PeseprubIil ypok. O6001eHue 1
167 CUCTEMAaTHU3aLMs 3HAHUH 110 TEME bubmmorexa LIOK
"ArperatHbie COCTOSIHHS BerecTBa. PazoBbie https://m.edsoo.ru/59ca5c91
nepexonnr"
PesepsHEIil ypok. O0001IIEHNE U
168 CHCTEMaTI/IS:EI/If{ 3HAHWH 110 TEME Brbmrorexa HOK
" " https://m.edso0.ru/f2381c0c
DJIEKTPUYECKOE T10JIE
PesepsHsblil ypok. O0001IIEHIE U
P P N bubnuorexa [IOK
169 cUCTeMAaTU3aIMs 3HAHUH 10 TEME

"IToCTOSTHHBIN JIEKTPUUYECKUN TOK"

https://m.edsoo.ru/3cae6dal
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PeseprubIil ypok. O6001eHue 1

but6mmoreka [IOK

17 7 "T 1
0 cucTeMaTH3alus 3H”aHI/H/1 no teme "Toxu B httos://m.edsoo.ru/cc7681d4
pa3IUYHbIX Cperax
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/cc7681d4

11 KJIACC

KonuyecrBo yacos DJIEKTPOHHBIE
Ne nuppoBbIe
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Beero o0pa3zoBaTeJibHbIE
padoTbI padoThI
pecypchbl
B3anMopeiicTBrE MOCTOSTHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE 1oJjie 1 bubmorera [JOK
pOBOA ' ' https://m.edso00.ru/487a8593
'mnore3a Amnepa
Bekrop marautHoM nHAYKIUU. [[puHImMn
2 cyne 5031/1 1505 MaFHHTfI};I; noneﬁp HI/LIIHI/IH 1 bubamorexa [IOK
YHeprosHt ' https://m.edsoo.ru/4clabcch
MAarHUTHON MHIYKIIUH
3 MarauTHO€ 1oJIe MPOBOIHHUKA C TOKOM. 1 bu6muoteka LIOK
OmneIT OpcTena https://m.edsoo.ru/d35d5262
N bu6nmorexa [IOK
4 Cuna A 1
#ia AMICEPd, €6 HATIPARICHHE M MOTYIH https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
clienme satat https://m.edsoo.ru/a37a0c21
6 [IpumeneHne 3akoHa Ammepa. 1 bubnnorexa [IOK
DIIeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHniia, e€ HampaBieHUE U MOAYJIb.
7 I[BI/I)KGHI/II)G 3a ﬂ)KGHHOg YaCTHUIIBI B e 1 bubmorera [IOK
P t https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
bu6nuorexa [IOK
8 P 1
cHicHie satat https://m.edso00.ru/504e98c7
b K
9 PaGora cunbl Jlopenia 1 nommorexa O

https://m.edsoo.ru/d518be4b
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bu6nmoreka [IOK

10 Pemrerme saat https://m.eds00.ru/93617bd9
1 MarsuTtHoe 1oJjie B BEIlIeCTBE. bubnuorexa [IOK
deppoMarHeTruky, napa- u AMaMarHeTUKU https://m.edso00.ru/30ff9608
12 OcHoBHbIE CBOICTBa (heppOMArHeTUKOB. bubnuorexa [IOK
[Ipumenenue peppomMarHeTHKOB https://m.edso0.ru/0b58190a
" " bubnuorexa [IOK
13 Pemenue 3agau no reme "MarautHoe nosie https:/m.eds0o.ru/5b55c307
" " bubnnoreka [JOK
14 Pemenue 3agau no reme "MarauTtHoe nosue httos://m.edsoo.ru/A1cAac8a
15 SIBneHue ANeKTPOMArHUTHOM UHAYKIIVMH. bubnmnoreka [JOK
[ToTok BekTOpa MArHUTHON MHIYKIIMHU https://m.edsoo.ru/b3efa0cl
bu6nunorexa LIOK
16 SAC munykumn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMarHuTHON UHAYKIIUH bubnmoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
bubmuorexa [IOK
18 Buxpesoe anexkrpuueckoe nose. Toku Oyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMH B IBHXKYLIUXCS bu6mmoreka [IOK
MPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6nmoreka [IOK
20 Penterre 3azat https://m.edsoo.ru/4dfda618
bu6nunorexa LIOK
21 llpasio Jlera https://m.edsoo.ru/bbc22726
NunyktuBHOCTH. KaTynika HHIYKTHUBHOCTH B bubnmnoreka [JOK
22
Ieny MOCTOSHHOTO TOKa https://m.edsoo.ru/621eae9d
93 SABnenue camounaykimu. I1C bu6muoteka LIOK

CaMOMHIYKIINU

https://m.edsoo.ru/7ee60ca8
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24 DHeprusi MarHUTHOT'O TOJIs1 KATYIIKHU C bubnmoreka [JOK
TOKOM. DJIEKTPOMArHUTHOE TOJIE https://m.edsoo.ru/b3cOad1l
bubmuorexa [IOK
25 Pemterte 2z https://m.edso0.ru/88f69d2b
26 O00011IeHNE ¥ cUCTEMATH3AIHAS 3HAHUN 110 bu6mmoreka LIOK
TeMme "DNeKTpoaguHaMuKa" https://m.edsoo.ru/76484025
97 KonTponbhas pabora o teme bubnmorexa [IOK
"DnexkTpoguHaMuka" https://m.edso0.ru/8ae09b98
28 KonebarenpHas cuctema. CBOOOIHBIE bu6mmoreka [IOK
KoJjiebanus. ['apMoHnYecKkne KoeOaHus https://m.edsoo.ru/7c1db385
29 KuneMaTtnyueckoe U JTMHaAMHUYECKOE OMHUCAHNE bubmuorexa [IOK
KOJIeOATEIbHBIX ABUKCHUI https://m.edso00.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBos
30 JTUHAMHUYECKOTO ONHUCAHUS TAPMOHHYECKUX bubnmoreka [JOK
KOJIeOaHUHW U3 UX PHEPreTUIECKOTO 1 https://m.edso00.ru/e3c99692
KMHEMATHUYECKOTO OMTUCAHUS
. bubnmnoreka [JOK
31 AMnIHTYE W hasa konebanmit https://m.edsoo.ru/7a0c439a
[Tepuon n wactora konebanuit. [lepuos
MaJIBIX CBOOOIHBIX KOJIeOaHUH
32 MaTteMaTH4eckoro masitHuka. [lepuon bubmmorexa [OK
N https://m.edso0.ru/e0399319
CBOOOJIHBIX KOJ€OaHHUH MPYKUHHOT'O
MasiTHUKA
33 3aryxatrouue Koyiebanus. Beinyx1eHHbIE bubnmnoreka [JOK
kosebanus. Pezonanc https://m.edsoo.ru/72e93d09
34 ABTOKOJIEOaHUS bubmmorexa [JOK

https://m.edsoo.ru/6add2644
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bu6nmoreka [IOK

35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepeHnus "MexaHudeckue bubmuorexa [JOK
KoJeOaHus B My3bIKaJIbHBIX HHCTpyMEHTax" https://m.edso0.ru/8ef587be
37 O00011IeHNE U cUCTEMATH3AIHAS 3HAHUN 110 bubmuorexa [IOK
teMe "Mexannueckue Koneobanus" https://m.edsoo.ru/eb84182f
DJeKTpOMarHUTHBIE KOJICOaHuSI. bubnuorexa [IOK
38 .
KonebarenpHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMITUTY/IbI
39 3apsaa KOHASHCATOPpA ¢ aMILIUTYI0H CUIbI bubnnorexa HOK
P P Y https://m.edso0.ru/093f9afl
TOKa B KOJIeOATEILHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUHU B UAECATILHOM bubnnorexa [IOK
40
Koje0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue IeKTPOMAarHUTHBIE KOJIeOaHwsI.
41 BI:IIZX :iIHBIe anzﬁT OMAarHUTHBIC bubmorera [JOK
YR P https://m.eds00.ru/5¢668619
KoseOaHus
42 IlepemeHHBIN TOK. Pe3uctop u KoHAEHCaTOp B bubnnorexa [IOK
[N IEPEMEHHOTO TOKa https://m.eds00.ru/84836152
43 Karymka HHIYKTHBHOCTH B LIETIHA bub6nmoreka [IOK
IIEPEMEHHOIO TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma JJist 3EKTPUYECKON Lenu bubnuorexa [IOK
TIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOMmHOCTh NEPEMEHHOTO TOKA.
45 AMILTUTYIHOE U JICHCTB €€ 3HaYCHHE bubmmorexa [IOK
e A yiom https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HATIPSHKEHUS
bu6 OK
46 Pe3oHaHC B 2JIEKTpUYECKOM TN nosmoreka [

https://m.edso0.ru/087506df
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bu6nmoreka [IOK

47 Pemterne sazas https://m.edso0o.ru/al16836a4
Wneanbusiif Tpancopmatop. [Ipoussonctso,
48 repeada u moTpedIeHue AIEKTPUISCKONR bubmorexa LIOK
peA P P https://m.edso0.ru/f97418ae
SHEPTUU
DKOJIOTHYECKHE PUCKHU TIPH MIPOU3BOJICTBE
49 3JeKTpodHeprun. KynbTypa ucnoib30BaHus bubmorera [JOK
POSHEPIH, SARTYPA MEHO https://m eds00.ru/a6f74d93
AIEKTPOIHEPTHH B MOBCEIHEBHON KU3HU
bu6nunorexa LIOK
>0 Pemterite saza https://m.edso0.ru/ee6677ed
bubmmoreka [JOK
°1 Penterne sazat https://m.edso0.ru/7cab59f8
59 O06o001IeHre U cUCTeMaTH3alus 3HaHUH 110 bubmuorexa [JOK
Teme "DJIeKTpOMarHuTHbIE KojebaHus" https://m.eds00.ru/401024a9
53 MexaHn4yeckue BOJIHbIL. XapaKTepUCTUKU bubnmoreka [JOK
MEXaHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CaoiicTBa MEXaHUYECKUX BOJTH bubmmorexa [JOK
https://m.edso0.ru/d9ae1000
bu6nuorexa [IOK
= 3BYK. XapaKTCpHCTHKH 3BYKa https://m.eds00.ru/138b6f09
56 HNudpassyk u ynerpassyk. [llymoBoe bubnnorexa [JOK
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl https://m.edso00.ru/7380038f
bu6nuorexa [IOK
S Pemterite saza https://m.edsoo.ru/cfd918bf
58 DJIEeKTpOMarHuTHeIE BOJHBL. U3iyueHue bubnmnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo0.ru/714e5dbl
59 OHeprus 1eKTpOMarHuTHhIX BoJH. CBoiicTBa bubnnorexa [IOK

QJICKTPOMAaruiMuTHBIX BOJIH

https://m.edsoo.ru/d01b818c¢
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[IIxana >M€KTPOMArHUTHBIX BOJIH.

60 [TpumeHeHHe IIEeKTPOMArHUTHBIX BOJH B Brbmmorexa LIOK
p P https://m.edso0.ru/49belf9e
TEXHUKE U OBITY
[TpuHIMITBI pAANOCBS3U U TEJICBUACHHUS.
61 P: I/IOLJI'IOKa F;I: Dnek OMaFHI/ITHi[)e bubmmorexa [IOK
A HHA- P . https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKpYXKaroUIeil cpeabl
62 Kontponsnas padora no teme "Konebanust u bub6mmorexa [LIOK
BOJIHBI" https://m.edso0.ru/4f7985a0
63 CgeT. 3aKOH MPSMOJIMHENHOTO bubnmoreka [JOK
pacIpoCTpaHEHHsI CBETA https://m.eds00.ru/f9566406
64 Pemienue 3aga4 Ha TPUMEHEHUE 3aKOHA bubnnorexa [IOK
MPSIMOJIMHENHOTO PacIpPOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [mockoe 3epkano. bubnmoreka [JOK
Cdepudeckoe 3epKajo https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJILHBIN MTOKA3aTeb MPEITOMIICHHS.
66 [TonHOE BHYTpEeHHEE OTpaKEeHHE buommorera LOK
yv p P ’ https://m.edsoo.ru/bc2e55cd
[IpenenbHBIN yrosl HOJTHOTO BHYTPEHHETO
OTpaXKeHUS
67 Pemenue 3ana4 Ha TPUMEHEHUE 3aKOHOB bubnnoreka [JOK
OTPAXKEHUS U MPEJIOMIICHHS CBETA https://m.edsoo.ru/49d830a9
68 Xon nydeit B mpuszme. Jlucrnepeus ceTa. bubnmoreka [JOK
CioxHebIl coctaB Oenoro ceera. Llper https://m.edsoo.ru/d8elc3be
69 JInn3bl. DOKYyCHOE paCCTOSTHUE U ONITHYECKas bubnnorexa [IOK
CuJla JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakeHnil B TUH3aX U UX bubnmoreka [JOK

cucTeMax. YBEIMUYCHHUE JTIMH3EI

https://m.edsoo.ru/bb53b1d5
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Pemenne 3a71a4 Ha IIOCTPOCHUC

71 0 i aeMBbIX C TIOMOIIBIO bubmmorexa [IOK
M30DPMRCHAM, oMy - https://m.eds00.ru/5a868f09
JIUH3
7 r bubmuorexa [IOK
713 KAk OTHAcCHad cHeteMa https://m.edsoo.ru/ecd480a2
73 Pewrenne 3anau. [Ipenens npuMeHMMOCTH bubnmoreka [JOK
r€OMETPUYECKON ONTUKH https://m.edsoo.ru/cd174a10
74 C bubnmoreka [JOK
KOPOCTb CBETa U METO/IbI €€ U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6nuoreka [IOK
7 Jlucniepens ceera https://m.edsoo.ru/lel6ccte
bu6mmoreka [IOK
76 Hurepgepenua caera https://m.edso00.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS bubmuoteka [IOK
Ha0JII0/IeHUs] MAKCHMYMOB U MUHUMYMOB https://m.edso00.ru/c6416d48
but6mmoreka [JOK
8 Pemenre 3anas https://m.edsoo.ru/3061de2b
bubnunorexa LIOK
7 lpuvenenue mrepeperin https://m.edso0.ru/668edbc8
bu6nmorexa [IOK
80 Jludpparus caera https://m.eds00.ru/12ed04b5
81 JudpakiuonHas pemérka. Y cioBue bub6nmoreka [IOK
HaOJIIO/ICHUS TJIABHBIX MAaKCHUMYyMOB https://m.edso00.ru/f998d964
bu6nunorexa LIOK
82 Pemene 3ana- https://m.edsoo.ru/d58c411a
83 [lonepe4HOCTh CBETOBBIX BOJIH. bub6mmorexa [IOK

Ionspusanus ceera

https://m.edsoo.ru/e9890fe9
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bu6nmoreka [IOK

84 P
clietme sajat https://m.edso0.ru/c56¢8158
85 CBETOBBIE SIBIIEHUS B IIPUPOJIE bubmuorexa [JOK
PHpoa https://m.edso0.ru/0b36363d
86 O06o0uieHne u cucTeMaTu3alus 3HaHUK 110 bubmmorexa [IOK
teMme "OnTuka" https://m.edsoo.ru/8a14748b
bu6mmoreka [IOK
7 K
8 OHTpOJIbHAsS paboTa 1o TeMe «OnTUKa» httos://m.edsoo.ru/82315dd4
['paHuUIBI MPUMEHUMOCTH KJIACCHUYECKOM
88 MEXAHUKH. 3aKOHBI DJIEKTPOIUHAMUKN U bubmorexa [OK
' Tho https://m.edsoo.ru/c9bd77ch
MIPUHITATT OTHOCUTEIILHOCTH
89 [locTynatel cienuanibHONU TEOPHUH bubnmorexa [IOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOI UHTEPBAL.
[IpeobpazoBanus Jlopenna. YcioBue
90 npruauHHOCTA. OTHOCHUTEIFHOCTE bubnnorexa HOK
p ' https://m.eds00.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe/IJICHUEe BPEMEHU U
COKpAIllEHUE ITTUHBI
01 DHeprusi U UMITYJIbC PEISITUBUCTCKON bubnuorexa [IOK
YJACTUIILI https://m.edsoo.ru/853a64fc
92 CBsi3b MacChI C SHEPTUEHN U UMITYJILCOM bubnnorexa [JOK
PENATUBUCTCKON YaCTULIBI. DHEPIUs TOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIUIOBOE U3JIYUEHUE bubmmorexa [OK
ya https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
94 3 B
AKOH CMEIICHIET Bria https://m.edsoo.ru/1c5ff752
b K
95 T'uniore3a M. ITimanka o kBaHTax. ®OTOHBI nosmotexa O

https://m.edsoo.ru/a5ffa218
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bu6nmoreka [IOK

% DHEpTHA H UMIIYILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otoaddext. Onpitel A. I'. Cronerosa. bubmmorexa [IOK
3akonbl porodddekra https://m.edso0.ru/8c68e5b9
98 Ypasaenue DitHmteitHa 175 pororddexra. bubnuorexa [IOK
"Kpacnas rpanumna" ¢pororpdexra https://m.edsoo.ru/01ef4556
bu6mmoreka LIOK
99 Jasnenue cBera. OnbiTel I1. H. JIeOeneBa httos://m.edsoo.ru/64bAT966
N bubmuorexa [IOK
100 BoiHOBEIE CBOMCTBA YaCTHIL https://m.edsoo. ru/f59cfcec
Bousnbl ne bpoiins. [Inuna BosHbl ae bpoins
101 u a3Meﬂ bl (?6J1aCTHIJ[10KanM3a I/II/IH ’ bubmorexa LIOK
P P N 1 https://m.edsoo.ru/5df8bafl
JBUXKYIIEHCS YaCTHUIIBI
102 KopmyckynsipHO-BOJTHOBOH JyaJu3M bubmorexa LOK
prycryitip Y https://m.edso0.ru/8ccab62a
but6mmoreka [JOK
103 Jlacppaxiusa S1EKTPOHOB Ha KPUCTAIIAX https://m.edsoo.ru/30dbal8c
Crnenuduka u3MepeHul B MUKPOMHUPE.
104 COO?H(()I)I_HCHI/IH Helc))n e eHéHH(E)CTeﬁp bubmmorexa [JOK
N pe https://m.edso0.ru/65783dec
I'eiizenbepra
bu6mmoreka [IOK
105 Pemenme rpagmieciux sazau https://m.edso0.ru/e70195bd
N bubnuorexa [IOK
106 P
CHICHHE pactieTHbIx Sakad https://m.edsoo.ru/ee9b3182
107 Kontponbhas padota mo TemMam: "OCHOBBI bubnmnoreka [JOK
CTOQO", "KopryckyasipHO-BOTHOBOM yanu3m" https://m.edsoo.ru/c3de891a
108 OnBITHI IO UCCIIEIOBAHUIO CTPOCHHUS aTOMA. bu6muoteka LIOK

[TnanerapHas moznens aroma Pezepdopaa

https://m.edsoo.ru/312b750a
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bu6nmoreka [IOK

109 Hocrynarst bopa https://m.edsoo.ru/404dfa9a
110 Bunst cnektpoB. CriekTp ypoBHEH 3HEpruu bubnnoreka [JOK
aToMa BOJIOpoJaa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKICHHOE U3Iy4YEHHUE bubnnorexa [IOK
CBeTa https://m.edso0.ru/f945d85c
bu6mmoreka LIOK
112 Jlasep https://m.edso00.ru/2288a0c4
Hyxnounnas moznens aapa I'eiizenOepra-
113 I/I]}SIaHeHKO. 3apsia u MaSCOBOG ‘II/ICJ‘I(I:)) snpa. Bubmorexa ITOK
https://m.edsoo.ru/34adasde
N3oronel. PannoakTuBHOCTH
3aKOH pasiMoaKTUBHOTrO pacnajaa. ColicTBa
114 HMOHU3MPYIOLIETO U3Jly4eHus. BiausHue bubnnorexa [IOK
PaanOaKTUBHOCTU HA KUBbIE OPTAHU3MBI. https://m.edsoo.ru/aab98bef
Ho3umeTpust
DHeprusi CBA31 HYKJIOHOB B sizipe. SnepHbie
cuiel. Jleekt maccol aapa. SnepHbie
115 peakuuu. SnepHbie peakTopsl. [Ipo6iemsl bubnnorexa [IOK
YIIPaBISIEMOTO TEPMOSIACPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJOTHYECKUE ACTIEKThI PA3BUTHUS ACPHOU
SHEPIreTUKHU
Mertoabl perucTpaluy U UCCIe0BAHUS
3JIeMEeHTapHBIX yacTull. OyHIaMeHTalIbHbIE
116 B3aI/IM01[epI7ICTBI/I>1. BapII-fIOHIiI,{ f{CSOHBI u Bubmorexa ITOK
. https://m.edsoo.ru/1ac08a5b
nentousl. [Ipencrasnenue o CtanaapTHOM
Mozenu. KBapk-TiirooHHast MOJIeTb aipOHOB
®usuka 3a npegenamu CTaHAapTHONW MOJEIIH.
N R bu6nuorexa [IOK
117 Témnas matepust U TEMHasi YHEPTHsL.

EnuncTBO (hr3mveckoit KapTHHBI MHpa

https://m.edsoo.ru/c026fd37
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Drarnbl pa3BUTHS ACTPOHOMHHU. 3HAUYCHUE

bubmuorexa [IOK

118
aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTH 3aKOHOB (DU3UKH /ISt

119 00BSICHEHUS PUPOJIbI KOCMUUECKUX bubnnorexa [IOK
00BbeKTOB. MeTObI ACTPOHOMHYECKHUX https://m.edso00.ru/39c44028
HUCCIIEIOBAHNNI
CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,

120 aIMOTEJIECKOIIBI, BHEATMOC(epHast bubmmorexa LOK
pait ’ p https://m.edsoo0.ru/4877aale
aCTPOHOMHUS

121 Bun 3Bé3nH0T0 HeOa. Co3Be3nus, IpKue bu6nunorexa LIOK
3BE3JIBI, INTAHETHI, UX BUIUMOE JBIIKECHHUC https://m.edsoo.ru/aac588eb
Coaneunas cucrema. Connne. ConHeyHast

122 aKTUBHOCTE. McTouHuk »Hepruu CoiHIa U bubmorexa [IOK

~ ’ p https://m.edso00.ru/22748eb4
3BE3 ]
3BE3/1bI, ©X OCHOBHBIC XapaKTEPUCTUKH.
123 Juarpamma "crieKTpajabHBIN Ki1acc — bubamorexa [HOK
P " P https://m.eds00.ru/42169944
CBETUMOCTD
124 3Be3/1bI ITIaBHOM MMOCIIENOBATEIHLHOCTH bubmorexa HOK
A e https://m.edsoo.ru/b3ch766¢
Brytpennee ctpoenune 38E31. CoBpeMEHHbBIE

195 MIPEACTABICHUS O IPOUCXOKACHUU U bubnuorexa [IOK
spoaronuu CoJiHIIA U 3BE31. DTaIlbl JKU3HU https://m.edsoo.ru/d09da494
3BE3]

126 Muneunsiii [TyTe — nama ["anaktuka. Tuns bubnnoreka [JOK
rajgakTuk. YEpHbIE ABIPHI B sIAPaX TAIAKTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimpenue Beenennoii. 3akoH Bub OK

HOJIHOTEKA

127 Xab6ma. Teopus bonbimoro B3psiBa. 1

PenukroBoe uznyyeHue

https://m.edsoo.ru/3dbdf0d2
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128 Macmrabuas ctpykrypa BeeneHnnoid. bubnmoreka [JOK
Meraranaktrka https://m.edso0.ru/ce234633
bubmuorexa [IOK
129 Hepeménubie mpoOiieMbl aCTpPOHOMUU
P P P https://m.edsoo.ru/d37d9ffe
Ou3nyecKuil MpakTUKyM 0 TeEME
"UccnenqoBanue MarHUTHOT'O IT0JI
130 MMOCTOSSHHBIX MarauTOB" min "HccenoBanue bubmuorexa [IOK
CBOMCTB (peppOMarHeTHKOB" WK https://m.eds00.ru/67361aef
"UccnenoBanue AEHCTBUS MOCTOSTHHOTO
MarHuTa Ha pamMKy ¢ TOKOM"
DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue cuiibl AMnepa unu "H3yuenne
" bubnmnoreka [JOK
131 3aBUCUMOCTH CHJIbI AMIIEpA OT CHUJIBI TOKA
" . https://m.edsoo.ru/fcae91e9
win "OnpeneneHre MarHUTHON MHIYKIIUU Ha
OCHOBE U3MEpEeHUs CUiIbl Ammepa"”
@U3HYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON
132 A " " P https.//m.edso0.ru/c36658da
uHaykuuu" win "OnpeaeneHne MHAYKIUH
BUXPEBOIr0 MarHUTHOTO TOJIs"
DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBanue siBICHUS CAMOUHIYKIIUN" bubnnorexa [JOK
133 |
i "COopKa MOJIENH 3JIEKTPOMArHUTHOTO https://m.edsoo0.ru/b8fb6391
reHepartopa"
DU3NYECKUN TPAKTUKYM 10 TEME
134 "U3mepenue nepuojia CBOOOIHBIX KOJIeOaHUMH bubamorexa [IOK
P P | https://m.eds00.ru/5d159d35
HUTSHOTO U MPY>KUHHOT'O MAasITHUKOB
Du3nYeCcKUil IPaKTUKYM 110 TEME
" bubmuorexa [IOK
135 [IpeobpazoBaHue YHEPTUU B IPYKUHHOM

MagTHUKE"

https://m.edsoo.ru/a28026bd
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DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanne NepeMEHHOT0 TOKA Yepes
MOCJIEIOBATEIBHO COCTMHEHHBIE

bubnmorexa [IOK

136
KOHJEHCATOP, KaTyLIKY U pe3ucTop’ Ui https://m.edso00.ru/89dc2d90
"UccnenoBanue paboThl HICTOYHHUKOB CBETA B
LIETIA [TIEPEMEHHOI0 TOKa"

137 duznueckuil npakTukym 1o teme "M3yuenue bubnnoreka [JOK
rapaMeTpoB 3BYKOBOH BOJIHBI" https://m.edsoo.ru/b100661a
Du3nYeCKUil NPAKTUKYM 110 TEME

138 "U3mepenue nokasatess npeaoMICHUs bubnmoreka [JOK
crekna" win "llomydenne n3o0pakeHus B https://m.edso00.ru/42569eal
CUCTEME M3 IJIOCKOTO 3epKajla U JINH3bI"

Du3nYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO Eub LIOK
noIMoTeKa

139 paccTosiHUS OT BellecTBa (Ha mpuMepe httos://m.edsoo.ru/b879fbaf
xuakux ua3)" wim "M3mepenne GoKycHOTO T '
paccTosiHUS pacCEeUBAIOMIMX JUH3"

DU3NYECKUN TPAKTUKYM I10 TEME
140 "Habmonenue nudpakiuu, nHTepdhepeHINH bubmorexa LIOK
. https://m.edsoo.ru/8b7ac737
U TOJISIpU3aLluU CBETa
@U3HYECKUN MPAKTUKYM 110 TEME
"OnpeneneHue UMIyabca U SHEPTUU
141 pen;THBI/ICTCKI/IX qaZTHu (mo Q)OI?FOFpa(bI/I}IM bubmorexa LOK
https://m.eds00.ru/63756¢47
TPEKOB 3apsKEHHBIX YaCTUI B MATHUTHOM
nose)"
DuU3HYECKUN PAKTUKYM 110 TEME
" N bubmuorexa [IOK
142 N3mepenue nocrostnHol Inanka Ha ocHOBe

uccnenoanus Gorodddexra" wim

https://m.edsoo.ru/eb916f82
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"HccnenoBadue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO] OT HANPSIKEHUS "

143

@uU3HYECKU NPAKTUKYM 110 TEME
"HccnenoBanue ciekTpa pa3pesKeHHOTo
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
noctostHHOM Punbepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

@uU3HYECKU NPAKTUKYM 110 TEME
"HUccnenoBanue paguoakTUBHOTO (OHA C
HCII0JIb30BaHuEM ao3umerpa" win "M3yuenune
MIOTJIOIIEHUs OeTa-4acTul] aTroMUHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

@uU3HYECKU NPAKTUKYM II0 TEME
"HaOmroaenust 3BE31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C UCIIOIb30BaHUEM
KOMITBIOTEPHBIX MPUITIOKESHHUH TSI
OTIpEICTICHUS TTOJIOKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3usi CeBepHOro Noiylapus 1 sipKue
3B€31p1" uan "HaOmroneHus B TEIECKONI
JIyHBI, TUTAHET, TYMAaHHOCTEH U 3BE3/HBIX
CKOILTCHHI"

bubnunorexa LIOK
https://m.edsoo.ru/1072021e

146

O0o0011IeHrEe U cUcTeMAaTH3alKs 3HaHUi. Ponb
(hM3HUKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COMAJIbHON M 3THYECKON
chepax nesITeIbHOCTH YeJIOBEeKa

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O060061ieHre u cucreMatusanus 3HaHui. Poip
1 MecTO (PU3MKH U aCTPOHOMHU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

bubmuorexa [IOK
https://m.edsoo0.ru/18f19f7c

148

O000111eHre U cucTeEMaTU3ays 3HaHU. Poiib
(dbuzmveckoit Teopur B HOPMUPOBAHUH

bu6nunorexa LIOK
https://m.edsoo.ru/e7d400f4
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NpeACcTaBiIeHUN 0 PU3NIECKON KapTHHE
MHpa, MECTO (PU3MUECKONU KApTUHBI MUpPA B
o01IeM psi;Ty COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUNA O IPUPOJIE

149 O00011IeHNE U cUCTEMATH3AIHAS 3HAHUN 110 bu6mmoreka LIOK
teMe "Kmnemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CHCTEeMAaTH3alus 3HAHUH 110 bubmuorexa [IOK
teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
O0600611eHre U cucTeMaTu3alus 3HaHU| TI0 bubnmoreka [JOK
151
teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001eHre 1 cUCTeMaTH3aIMsl 3HAHUHT 110 bubmuorexa [IOK
teMe "CraTuka TBeporo tena" https://m.edsoo.ru/3cca482e
O00011IeHNE U cCUCTEMATH3AIHAS 3HAHUN 110 bubmuorexa [IOK
153 " n
TeMme "3aKOHBI COXPaHEHHS B MEXAHUKE https://m.edsoo.ru/32a4d1a0
O0001IeHne U crucTEMAaTH3aIK 3HAHUH 110
154 TeMe "OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOM bubmuorexa [JOK
| Y P https://m.edso0.ru/ed440ca8
TEOpUHn
O0600111eHrEe U cCUCTEMAaTU3ALM 3HAHUI 11O bubnunorexa LIOK
155 " "
teMe "Tepmonunamuka. TerioBble MalIMHbI https://m.edso0.ru/c63f7c10
O0001Ienne U cucTeEMaTH3aIng 3SHAHUH 110
156 TeMe "ArperaTHble COCTOSIHUS BEIECTBA Bubmaorexa ITOK
P B ’ https://m.edso0.ru/1d36b5b1
®da30BbIE IEPEXOIBI
O0006111eHNE ¥ cUCTEMATH3AIHs 3HAHUH 110 bu6nunorexa LIOK
157 " "
TeMe "DJIEKTpUIecKoe moJie https://m.edsoo.ru/3bf0def9
158 O06o00611eHNe U cUcTeMaTU3alus 3HaHUN TI0 bubnmoreka [JOK
teme "TloCTOAHHBIN 3JIeKTpUYECKU TOK" https://m.edso00.ru/71453ee6
159 O06001eHre U cUCTEMAaTU3ALM 3HAHUI 110 bu6nunorexa LIOK

teme "ToKH B pa3nuyHbIX cpeaax”

https://m.edsoo.ru/3d40077a
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O0600111eHrEe U CUCTEMATU3ALM 3HAHUI 110

bubmuorexa [IOK

160
TeMme "MarautHoe mose" https://m.edsoo.ru/3b4c06ae
PesepsHsblil ypok. O0001IEHIE U

161 CI/ICTgMaTI/ISZ.,p us 3HaHI/H;IlI 10 TEME Bubmiorexa ITOK
" B " https://m.eds00.ru/053e2248

DneKTpOMarHUTHAsT UHTYKIIHS
Pesepsunii ypok. O00011I€HIE U
162 CHCTgMaTHSZp WS 3HAHUH 110 TEME Bubmaorexa LIOK
H https://m.eds00.ru/d6310bfd
"Mexannueckue koiaedauus"
PesepBusblil ypok. O0001IIEHIE U

163 CI/ICTIe)MaTI/ISZ}l,p ust 3HaHI/H7IIlI 10 TEME Bubmorexa ITOK

: B g https://m.eds00.ru/5e2bb83d
DIIeKTPOMarHuTHBIE KOJIeOaHUs

PesepBHelil ypok. O600ICHHE U

CHCTEMAaTH3aLMS 3HAHUHN 110 TEME bu6mmoreka [IOK

164 "

MexaHn4eCcKUe U AIEKTPOMAarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PezepBHblit ypok. O600mIeHNE U bubnmorexa [IOK
cucTeMaTu3aus 3Hauui mo reme "Ontuka" https://m.edsoo.ru/52ad1603
Pesepsusblil ypok. O000I1IIEHHE U

P P EII " but6mmoreka [IOK
166 cucTemMaTrn3anysa 3Haauii 1o reme "OCHOBEI
. https://m.edsoo.ru/5beclc65
CTO
PesepBHsblil ypok. O0001IEHIE U
167 CI/ICTIe)MaTmZp Ust 3HaLHI/H;IlI 10 TEME Bubmiorexa ITOK
" B . " https://m.edsoo.ru/f7c59d38
KopmyckysipHO-BOTHOBOM JTyasii3m
PesepBuEbIil ypok. O000IIIEHNE U
P P ill " bubmuorexa [IOK
168 cucreMarnsarnug 3HaHui no reme "duzuka

aToma"

https://m.edsoo.ru/1f511654
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PeseprubIil ypok. O6001eHuE U

169 cUuCTEMATH3AIIUA 3HAHU 110 Teme "Pusuka 1 Brbmiorexa [IOK
| https://m.edsoo.ru/905c5ce0
ATOMHOTO S/Ipa ¥ SJIEMEHTAPHBIX YaCTHUI]
PesepBHsblil ypok. O0001IIEHIE U
170 CI/ICTIe)MaTI/ISZ.,p s 3HaHI/II;IH 0o TeMme "DJIeMEHTHI 1 Bubmorexa IIOK
L}, https://m.edsoo.ru/2bffb94c
acTpopu3uKu
OBLIEE KOJIMYECTBO YACOB I10 170 16

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

» Gusuka, 10 xrace/ Mskummes I'.5., byxosues b.b., Corckuit H.H.; on
penakuueit [TapdentreBoit H.A. AxunonepHoe obiectBo «M31aTenbcTBoO
«Ipocseuienue»

» ®usuka, 11 kmace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M.; ox
penakuueit [lapdentreBoit H.A. AxunonepHoe obmectBo «M31aTenscTBo
«IIpocseuienue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1. H. A.IlapdentreBa «COopuuk 3ana4 no ¢puszuke 10-11 knaccsi», M.,
IIpocsemenue, 2017r. 206¢.

2. A.I1.PermkeBuy COopHUK 3a1a4 o pusmkey, «/Ipoday, 2014r. 192¢ 3. O.N.
I'pomoBueBa ®@uznka. 10 - 11 knaccel. COOpHUK 3a/1a4 10 HU3UKE K yUeOHUKaM
I'. 4. Maxumesa. Jx3amen, 2023.

4. E.C. Eprotkun, C.I'. Eprotknna ®@uzuka. 10 knacc. CamocTosATenbHbIE U
KOHTPOJIbHBIE pa0boThl. ba3oBblii U yriayoneHHsbI ypoBHH. [IpocBemenue, 2021,
95c.

5. E.C. Eprotkun, C.I'. Eprotknna ®@usuka. 11 knacc. CamocTosITEIbHBIE U

KOHTpOJIbHBIE paboThl. ba3oBblil u yrimyOneHusiit yposau. [Ipocsemenue, 2023,
96¢.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. «Knacc!nas pusuka» http://class-fizika.ru/

2. «Poccuiickas anektponHas mikosay (POI) https://resh.edu.ru/for-pupil

3. LECTA - [Tudporas mmardopma 11l COBpEMEHHOMN IITKOJTBI
https://lecta.ru/egepromo/

4. oHJIaiH-YPOKH 110 (M3UKE OT Kopropaiuu «Poccuiickuii yaeOHUK»
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-
onlayn-uroki/» https://videouroki.net/

5. onnaita-mkona «Mudoypoxy» https://school.infourok.ru/

6. omnaiiH-pecype «100urokov.ruy https://100urokov.ru/o-kompanii

7. Bugeoxoctunr RUTUBE, cTpanuna «®wu3uka: nmogdopka BUE0 OHJIANHY
https://rutube.ru/tags/video/6128/

8. Lludposoii o6pazoBaTenbHbIi pecypc mis mkoi «AKmace»
https://www.yaklass.ru/

9. Pemry EI'D https://phys-ege.sdamgia.ru/
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