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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTebHOM mporpamMmsbl, mpeacTaBieHHbIXx B PI'OC COO, a Takxke
c yu€rom enepasbHONW pabodeil mporpamMmbl BocnuTaHus W KoHrenmuu
npenojaBanus yueOHoro npeaMera «dPu3nka» B 00pa3oBaTelbHbIX OpraHU3aIusaX
Poccuiickoii @enepanuu, peaqu3yomux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpeaensieT 00s3aTeNbHOE TPEIMETHOE COIep KaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATENIbHOCTh U3YUYEHUS TEM U PA3/EIIOB
y4eOHOro TpeaMeTa ¢ Y4ETOM MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIecca, BO3PACTHBIX OCOOEHHOCTEH  OO0Yy4YaroIIUXCsl.
[IporpamMma 1o ¢u3uke Aa€T MpEeACTaBICHHE O LESIX, COAEpNKaHHM, OOIIeH
cTparernd OOy4YeHHs, BOCIHMTAHHUA M PAa3BUTUS OOYYAIOIIUXCS CPENCTBAMU
yueOHoro npenMera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yyenue kypca ¢u3ukd yriayOiaEHHOTO YPOBHSI TO3BOJISIET pPEan30BaTh
3a/1a4 IpOoQeCcCHOHANBHON OpUEHTAIMH, HAMpaBICHO HA CO3JaHUE YCIOBHH AJis
NPOSIBJICHUS] CBOMX HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jaromumcsi, KOTOpblE HEOOXOIMMBI JMJig MPOJOKEHHs O0pa3oBaHUs B
opraHuzanusx npodecCHOHaTLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)XKCHEPHBIM CIEIIUATBLHOCTSIM.

B nporpamme no ¢puzuke onpeaensoTcs MIaHupyeMble pe3yJabTaThl OCBOECHUS
Kypca (QU3MKM Ha YpPOBHE CpeIHero ooOIiero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMeTHbIe, TpeaMeTHeie (Ha  yriayOnéHHoMm  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, SIBJIIETCSI CUCTEMHO-/1€ATE€IbHOCTHBIN MOIXO/I.

[Iporpamma o (pu3mKe BKIIOYAELT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKHU Ha yriyOJIEHHOM YPOBHE,
B TOM YHCJI€ TPEIMETHBIE Pe3yIbTAThI M0 roJlaM 00yUYEHUS;

cozepkanue yueOHoro npeamera «Ousukay» 1o rogam o0y4eHus.

[Iporpamma 1o ¢u3nKe HWMEET NPUMEPHBIN XapakTep W MOXKET OBITh
UCIIOJIb30BaHa YUUTENSIMU (DU3HUKU JJIsl COCTABIIEHUS! CBOUX PA0OUUX MPOrPaAMM.

[Iporpamma mno ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEICH U
NPEIOCTaBISET BO3MOKHOCTU JUISI peaH3allid  PAa3IUYHBIX METOJUYCCKUX
NOJXOJIOB K NpPEnoJaBaHui0 (U3MKKW Ha YIIyOJEHHOM YpOBHE MpPHU YCIOBHUH
coxpaHeHus1 0043aTeIbHON YaCTH COJIep KaHUs Kypca.

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



3HaHUM 00 okpyxkaromnieM mupe. llIkonpHbI Kype dU3UMKH — CUCTEMOOOpa3yIOIIUA
JUTSI €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (DU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHUM, M3y4aeMbIX XUMHEH, OHUOIOTHEH,
busznueckord reorpadueid u actpoHomueil. Hcmonb3oBaHME UM AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUM OINpEeNeuio XapakTep W OypHOE pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOTU B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJTyYEHHsI HOBBIX MAaTEpPUATIOB C 3aJlaHHBIMU CBOMCTBaMH. M3ydenwe ¢usznku
BHOCUT OCHOBHOW BKJIaJ B (pOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpa
oOyyaroiierocsi, B opMUpOBaHUE YMEHUN MPUMEHSITh HAYUYHBIA METO/I MTO3HAHUS
IIPY BBIMOJTHEHUN MU y4EOHBIX UCCIIEIOBAHU.

B ocHOBY Kypca ¢pu3uKu Ha YPOBHE CpeHEro o0Imero oopa3oBaHus IMOJI0KEH
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 (¢u3nueckux Teopuil. Benymmm B Kypce sBIseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
oJIe.

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

Hoea npuknaonou nanpasnennocmu. Kypc puszuku yriryon€HHOTO YpOBHS
IIPEANOJIaraeT 3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKHUX U TEXHOJOTHMUECKUX
IIPUIOKEHUN W3YYEHHBIX TEOpUU M 3aKOHOB. [Ipm 3TOoM paccmarpuBarorcs Ha
ypOBHE OOIIMX TMPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKUE YCTPOWUCTBA, U
TEXHOJIOT U H.

Hoea 3konozuzayuu pean3yeTcs TMOCPEACTBOM BBEICHHS JIIEMEHTOB
COZlepKaHMsl, TOCBSIIEHHBIX JKOJOTMYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpPBbI€ CBSI3aHBI C Pa3BUTHEM TEXHUKU W TEXHOJOTMH, a Takke OOCYXKIAeHUs
po0JieM paloHAIBHOTO MPUPOIOTIOIB30BAHMS U 9KOJIOTMYECKONU O€30MacHOCTH.

OcBoeHnue coaepkanusi MporpaMMsbl 1Mo (GU3MKE JTOJBKHO OBITH MOCTPOCHO Ha
NPHUHIAIIAX CUCTEMHO-AEATENHHOCTHOTO Toaxoaa. [ dusuku peanu3anus 3TUX
MPUHIUIIOB Oa3UpPyeTCs Ha UCIOJIb30BAHUHU CAMOCTOSATEIBHOTO SKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIoIero Qakropa ydebHoro mporecca. s yriayOnéHHOro
YPOBHSI — 3TO CHUCTEMA CaMOCTOATEIBHOTO YYEHHUYECKOTrO JKCIEPUMEHTA,
BKJIFOYAIONMIETO (PPOHTAIBHBIC YUYCHUYECKHE OMBITHI MPU HM3YYCHUH 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
MONYTOANN B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTEerpanus padbor
IPAKTUKYMa B CHCTEMY JIA0OPAaTOPHBIX padOT, KOTOPbIE MPOBOASATCSA B IMPOLIECCE
uzydeHus pasjaena (temsl). [Ipu sTom moj paboTtamMu MpakTUKyMa MOHUMAETCS
CaMOCTOSATEJIBHOE ~ HCCIIEOBAaHUE, KOTOPOE€ NPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000MIEHHOTO BUIa 0€3 MOIIaroBOi WHCTPYKITHH.

B nmporpamme mnmo (@u3uke cuUcTeMa YYEHHYECKOIO HSKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa MpPECTaBlI€HA €IWHBIM IepeyHeM. Brioop
TEMATUKH JUJI1 3TUX BUJIOB YYCHHMUYECKUX MPAKTHUECKUX PaOOT OCYIIECTBIISETCS
y4acTHHUKaMU 00pa30BaTeIbHOIO MpoIlecca UCX0As U3 0COOEHHOCTEN TOYPOYHOTO
IUIAHUPOBAHUA W OcCHaulleHus kabuHera ¢(usuku. IIpum sTOoM oOecmneunBaercs
OBJIaJICHUE OOYyYaIOIUMHUCS YMEHUSMU TPOBOAUTH TNpsIMble M KOCBEHHBIE
U3MEPEHUs, WCCIENOBAHMS 3aBUCUMOCTEN (DU3UYECKUX BEIMYUH U TMOCTAaHOBKY
OIIBITOB IO MPOBEPKE MPEIT0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yAENSIeTCs] peIIEHUI0 PACUETHBIX U KAUECTBEHHBIX 3a/1a4.
[Ipu 5TOM A1 pacyETHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3a]]a4M C SBHO 3aJlaHHOU
¥ HESBHO 3aJJaHHOW (hM3UUECKON MOJIETBIO, TIO3BOJISIONINE TPUMEHSITh U3y4EHHBIE
3aKOHBl M 3aKOHOMEPHOCTH KAaK M3 OJHOI0 paszfena Kypca, TaK M HUHTErpUpYS
NpUMEHEHUE 3HAHUM U3 Pa3HbIX pa3aenoB. s KaueCTBEHHBIX 3a7]a4 IPUOPUTETOM
ABJISIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TIPpEJCKa3aHUuEe MNPOTEKaHUs (PUIUYECKHUX
SIBJICHUW W TIPOIIECCOB B OKpY’KaroIel >KU3HU, TpeOyromue BbIOopa HU3NIECKOM
MOJIENH JJI CUTyalluy IPAKTUKO-OPUEHTUPOBAHHOI O XapaKTepa.

B cootrBerctBuu ¢ TpedoBanusimu I'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrieyeHuto yueOHoro npoiecca Kypc Gu3uKu yriryoJEHHOTO YPOBHSI HAa YPOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH HM3y4aThbCSd B YCIOBHUAX 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
o0opyi0BaHUE.

JleMoHCTpaMoHHOE 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 TEXHUYCCKUX TIPUMCHCHHM.

JlaGoparopHoe 00OpyqOBaHME Ji YYEHWYECKUX MPAKTHUECKUX padboT
dbopMupyercsi B BuAe TEMaTHYECKHUX KOMILIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOyYaOIIMXCA. TeMaTHYeCKHe KOMILIEKTHI
71a00paTOpHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITH MOCTPOEHBI 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 CTpEeMJIEHUS OOyYarOIMXCS K HAay4dHOMY
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 pe3yjbTaTa M3y4yeHHs] 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 TEXHOJIOTUIA;

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

JlocTikeHrne ATHX 1eneld o0ecreyrBaeTcsl pelleHueM CIEAYIOIUX 3a7ad B
poliecce U3y4eHus Kypca GU3UKU Ha YPOBHE CPEHEr0 O0IIero 00pa3oBaHus:

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

dbopMHUpOBaHNE YMEHHUIA TPUMEHSITh TEOPETUICCKNE 3HAHUS I O0BSICHEHHUS
bu3HUeCKNX SIBICHUN B MPUPOAE W JUIS TPHHITHS TPAKTHYCCKUX PEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C SBHO 33JJaHHOUN (PU3UIECKO
MOJIENbIO, 3a/lad, MOAPa3yMEBAIOIINX CaMOCTOSTENbHOE co37aHue (HU3NYECcCKOi
MOJIETIM, AJCKBATHOM YCIOBMSIM 3aJladyd, B TOM 4YHCIE€ 3aJa4 HMHKEHEPHOrO
XapakTepa;

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

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

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

pa3BuTHE UHTEpeca K chepam npodecCuoHATBHOM JAEATENbHOCTH, CBI3aHHON
¢ GUBHKOIA.



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

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



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

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

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

CnocoObl  m3MepeHust (GU3MUECKUMX BEIMYMH (AHAJOTOBbIE M IU(POBBIC
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

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

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCoIOTHO TBEPIOE TEINO, UcaIbHas )KUAKOCTb, UICANIbHBIN ra3, TOUSUHBIH 3aps).
'unore3a. ®U3ndeCKnil 3aKOH, TPAHULIBI €0 IPUMEHUMOCTH. PU3NUECKAS] TEOPHS.

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

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne cuibl TOKa U HAIPSIKEHUS B LIENU IOCTOSHHOT O TOKA IPY TOMOIIH
AHAJIOTOBBIX M IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

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

Pa3nen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrxkeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOIO JBUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHHUKHU.

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

[Tepemerienne, CKOpOCTh (CpelHssI CKOPOCTb, MIHOBEHHasi CKOpPOCTb) U
YCKOPEHHE MaTEpPUaIbHOM TOYKHM, UX MPOEKIIMM HA OCU CHUCTEMBI KOOPIWHAT.
CroxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPUAIBHON TOYKU OT BPEMEHU M UX
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.  [IBMKEHHE  MATEpUAIBHOM  TOYKH 1O
OKPYXXHOCTH. YTJOBass M JUHEHHas ckopocTh. [lepmon m vacrora oOparieHus.
[lenTpocTpeMuTenbHOEe (HOPMAIBHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
JIBU>KEHUE CHAPSJIOB, LIETIHBIE, IECTEPEHYATHIC U PEMEHHBIE IIEPEIAYH, CKOPOCTHBIE
JTUQTHI.

Hemoncmpauuu.

Mogenb cucTteMbl OTCUETa, WLTIOCTPAIUS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

CriocoObI UcClieIOBaHUS IBUKECHUN.

NnmrocTpanus npeaenbHoro nepexoaa u U3MEpEeHMe MrHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

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

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

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOi CKOPOCTH B PEYKTOPE.

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

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3yueHne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIbIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yCkOopeHusl TpU MPSAMOJIMHEHNHOM PAaBHOYCKOPEHHOM JBH)KEHUH
110 HAKJIOHHOM TIJIOCKOCTH.

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

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

N3yuenne nBuKeHUS Tea, OpOIIEHHOI0 TOPU30HTANIBHO. [IpoBepKka runore3bl
O TOPsAIMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXKIY JaJbHOCTBIO IOJNETA W
Ha4yaJbHON CKOPOCTBIO TEJa.

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

UccnenoBanue 3aBUCUMOCTH Teproa oOpalieHrss KOHUYECKOro MasiTHUKA OT
€ro MapaMeTpoB.

Tema 2. lunamuxa.



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

Macca rena. Cuna. [IpyHnun cynepno3unmu Cuil.

Bropoii 3akoH HproTOHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

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

Cwuiia TsbKecTd. 3aBUCMMOCTh YCKOPEHHUS CBOOOIHOTO MaJICHHS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IUIAHETHI U OT reorpaguueckoi MUpOoThI. J[BrkeHrne HeOEeCHBIX Tel
U UX cryTHUKOB. 3akoHbl Kemiepa. IlepBas kocmuueckas CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U CUJla TPEHMSI ITOKOSI.
Koadpdunuent tpenus. Cusa cOnpoTUBICHUS PU IBUKEHUH TENa B )KUIKOCTH WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuita Apxumena.

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

Jemoncmpauuu.

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

[IprHIMT OTHOCHUTEBHOCTH.

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

CpaBHEHHE PaBHOACHCTBYIOIIEN PUIIOKEHHBIX K Ty CHJI C IPOU3BENECHUEM
MAaccChl Tea Ha €ro YCKOPEHHE B HHEPLUAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAOIIMX B PE3YIbTATE B3aUMOCUCTBUS TEI.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOABEME U I1A/ICHUH.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CUJI NIPU JABMKEHUH OpyCKa IO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka TUIIOTE3BI O HE3aBUCHUMOCTH BpPEMEHHM [JBWXKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



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 B3aUMOJCHCTBUMU.

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 TEPMOJIMHAMHUKA.

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OcHOBHbBIE TOJOXKEHUST MOJEeKyJsipHO-KuHeTnueckoi Teopun (MKT), wux
onbITHOE 00ocHOBaHue. {uddys3usa. bpoyHoBckoe nBuxkeHne. XapakTep JIBUKCHUS
Y B3aMMOJEHCTBUS YacTHUIl BEIIECTBA. MOJENM CTPOECHHUS Ta30B, JKUJIKOCTEN U
TBEPJBIX TSI U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneid. Macca u
pa3mepsl Mosiekya (atomoB). KonndectBo BemectBa. [loctosinaas ABorapo.



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

Mogenp UaeanbHOroO ra3a B MOJEKYJIAPHO-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
UACAIbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemiecTBa. | paduyeckoe
Ipe/ICTaBIIEHUE U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBa3p MEXIy JaBJICHUEM H  CpeOHEed KUHETUYECKOW  DHEprueu
MOCTYIATEIHHOTO TEIJIOBOTO JBMIXKEHUS MOJEKYJ HIealbHOro ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATIbHOTO Ia3a).

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 nuccnegoBaHue U300poLEecCoB.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

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

N3yuenne wu30TepMHUYECKOro Iporecca (PEeKOMEHIOBAHO MCIOIb30BAHUE
1udpoBoi Ja00paTOpun ).

N3yueHne n30xopHOro mnporecca.

N3yuyenue nzod6apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

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

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



Mogenp 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 MTPOLIECCHI.

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. BHYTpeHHs1s 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
aauabara. AOCONIIOTHas TeMIeparypa.

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

[Tpunnune! gecTus TermioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenre KITJI. [ukin Kapno.

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

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

Hemoncmpayuu.

N3MeHeHnue TemmepaTypsl pU auadaTHueCKOM PACIIUPECHUH.

Bo3gyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEITIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPTUH.

HccnenoBanne aquabaTHOro npouecca.



KommnbroTepHbie MOJIENH TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenue yaenpHON TEMIOEMKOCTH.

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 skcnepumenm, nabopamopnuie padomol, npaAKmMuKym.

N3ydeHne 3aKOHOMEpPHOCTEN UCTIAPEHUS )KUIKOCTEM.

H3mepenune yaenbHON TEIIOTHI TUIABICHUS JIbAA.

N3ydeHue CBOMCTB HACBIILIEHHBIX [1apPOB.

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

N3mepenne ko3 dunpeHTa moBEpXHOCTHOTO HATSIKCHHMS.

N3mepenue moayns 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. I[IpoBOAHUKH, [HUAIEKTPUKA U MOJYIPOBOIHUKHU.
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. [IpoOuwiii  3apsg.  Jlunum
HaIpsH>KEHHOCTH JIEKTPAYECKOr0 Noiisi. OTHOPOAHOE INEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOTr0 MOoJsA. Pa3HOCTh MOTEHIMATIOB U
HarnpsbkeHue. [loTeHunmanbHash SHEprust 3apsiia B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHunan snexkTpocTaTuyeckoro noiist. CBsi3b HANPSHKEHHOCTH MOJSL U PA3HOCTU
NOTEHIUAJIOB I  DJIGKTPOCTATHUYECKOTO MoJsi (KaKk OJHOPOJAHOr0, TaK U
HEOTHOPOHOTO).

[IpyHIMT CynepNO3ULIUN SIEKTPUUECKUX TTOJIEH.

ITone Todeunoro 3apsma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. Ilome
PaBHOMEPHO 3apsbKEHHOTo 1Mo o0béMy mmiapa. Ilome paBHOMEpHO 3apsKEHHOM
OeckoHEUHOM TUIOCKOCTH. KapTwHbl JUHUNA HanpsOKEHHOCTH DJTHX MMOJeH U
SKBUITOTEHIIUAJIBHBIX TOBEPXHOCTEN.

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

JIupneKTpuKku B 3JIEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
IIPOHUIIAEMOCTh BEILIECTBA.

Konnencarop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.



[TapannenbHOE coenrHEeHnE KOHIeHCAaTOpoB. [locnenoBaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

JIBr>KeHHe 3apsyKEHHOM YaCTUIBI B OJHOPOJIHOM BJIEKTPUYECKOM ITOJIE.

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

Hemoncmpauuu.

Y CTpOUCTBO U MIPUHIMII IEUCTBUS DJIEKTPOMETPA.

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 IIOCTOSTHHOM Y EPEMEHHON 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 sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

OueHka cuj B3auMOJEHCTBUS 3apsyKEHHBIX TEII.

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

N3yuenne npoTekaHus TOKa B IETH, COAEPIKAIICH KOHAESHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[MAJIOB (HampsKEeHUs ) npu
MOCJIEIOBATEIIbHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuii mox.

Cuia toka. [locTosAHHBIN TOK.

VYcnoBus CyleCTBOBAHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. MCTOYHUKH
toka. Hampspkenne 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 COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dekTpuueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlenua.



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

OJIC u BHyTpEeHHEE CONPOTHUBIIEHNE UCTOYHUKA TOKA. 3aKoH OMa /1J1s1 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 COIPOTHUBIIEHHSI IPH MOCTOSSHHOM
HANPSHKEHUH.

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

CnocoObl coequHeHns UCTOYHUKOB Toka, D/]C Gartapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEKY MOTOCAMUA 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
IpH KOPOTKOM 3aMbIKAHHH.

HccnenoBanre pa3HOCTH NOTEHIMAIOB MEXKAY MOJFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3iuyHbIX cpeoax.

DJneKTpuuecKass MPOBOAUMOCTh  Pa3JMYHBIX  BELIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTb COINPOTHUBIICHHUS METAJUIOB OT
TemnepaTrypsl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA NEKTPOHHBIX ITYYKOB.



[TomynpoBoaHUKM. CobOcTBeHHas u MpUMecHas MIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHUKOBBIE IPHOOPHI.

DJIEKTPUYECKU TOK B BJEKTPOJIHMTAX. DJIEKTPOJIUTHYECKAs AUCCOIUALIUA.
DnekTponu3. 3aKoHbl Papajes ISl ANEKTPOIu3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOTO paspsaaa. Monnaus. [Liazma.

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

Hemoncmpauyuu.

3aBUCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOIUTOB.

3akoHsbI sekTponusa Papajes.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

CpaBHeHME TPOBOJUMOCTH METAJJIOB U MOTYIPOBOAHUKOB.

OIHOCTOPOHHSAS TPOBOUMOCTD JUO/A.

Yuenuueckuit skcnepumenm, nadopamopnsie padomul, npaKmuKym.

Habmonenue >nexkrpoinusa.

N3mepenue 3apsiaa OqHOBAIIECHTHOI'O MOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BONIBT-aMIIEPHOM XapaKTEPUCTUKH TUOA.

Du3uYeCKU NMPAKTUKYM.

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

[IpoBeneHre  KOCBEHHBIX  WU3MEPEHUM, WCCIEAOBAHUM  3aBUCUMOCTEU
bu3nUecKX BEIMYMH, TPOBEPKA MPEIJIOKECHHBIX THUMOTe3 (BBIOOp W3 pabdor,
OMMCAaHHBIX B  TEMAaTUYECKHUX  paszgenax «YUYEHUYECKHHA  DKCIIEPUMEHT,
J1abopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3U.

Nzyuenue xkypca pusukn yriayonéanoro ypoBHs B 10 kitacce ocyIecTBiaseTcs
C Y4YETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypCcaMHW MAaTEMaTHKH,
OMOJI0THH, XUMHH, Teorpadvy U TEXHOJIOTHH.

Mescnpeomemmnole nonamus, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBICHWE, Hay4YHbIH (DakT, TUmoresa, Gu3mveckas BEIWYWHA, 3aKOH,



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

Mamemamuka: penieHue CUCTEMbl YypaBHeHUUW. JluHeWHas QyHKIMS,
napabouna, runep0Oona, ux rpauku U cBoiicTBa. TpUroHOMeTpuYecKHe (PyHKIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYKAIOIICH Cpebl,
YTHIN3AIUs OMOOPTaHMYECKOrO0 TOIUIMBA JIJI1  BBIPAOOTKH  «TEIJIOBOM» U
ANIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KalWJUISIPHBIE SIBIICHUS B TIPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYII, MOJTh
BEIIECTBA, MOJIIpHAs Macca, IMOJyYeHHME HaHOMATepuasoB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJ, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAILIBI, SJIEKTPUUECKUE CBOMCTBA
METAJUIOB,  DJIEKTPOJIMTHYECKAs]  JHUCCOIMAIMs, TalbBaHWKA, OSJEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpua: BnaxuocTb BO3Ayxa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBIKEHUU C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUH), WUCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHUS
MEXaHUKHA B TEXHUKE (TUPOCKOI, BOJOMET W JPYTHE), ABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE SJIEKTPONpPUOOPOB,
ra3opaspsiiHbIE JIAMITbI, TOTYIPOBOJHUKOBBIE IPUOOPHI, 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 MPOBOJAHUKA C TOKOM (IPSIMOTO IMPOBOJHMKA, KATYIIKH U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBieHUE U MOAYJIb. JIBUKEHUE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Ioje. Pabora cuisl Jlopenna.

MaruautHoe nosne B Beuiecte. DeppoMarHeTuky, napa- U JTHAMarHeTHKH.



TexHuueckue yCTPOﬁCTBa N TCXHOJOIMYCCKHUE IIPOHCCChl: IMMPHUMCHCHUC

MTOCTOSTHHBIX MarHuTOB, AJICKTPOMAarHUTOB, TeCTep-MYJIbTUMETD,
AJICKTpOoABUTATETb SIKOOH, YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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

B3aumopenicterue 1ByX IpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMYA Ha OCHOBE U3MEPEHUs CHIIBI AMIEpa.

Tema 5. dnexmpomazHumnas uHOYKYUA.

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

OJIC wHAyKUMH B TPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM 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 TEXHOJOTMUECKHUE IMPOLIECChl: MHAYKIMOHHAS
11€4Yb, COJIEHOUJ, 3aIIUTA OT JICKTPU3ALNUU TEJl IPU JIBUKEHUU B MArHUTHOM I10JI€
3emuI.

Jemoncmpayuu.

Habmronenne ssBieHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne mMarauTa B alFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW MHIYKIIHUH.

OnpeneneHre UHIYKIIMU BUXPEBOI'0 MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarensHast cucrema. CBOOOIHBIE KOIEOAHUS.

[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 daza konebanuit. CBA3b aMIUIUTYABl KOJeOaHUM 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 3aTyxatouux KoneOaHusx. BeiHyxaeHHbIe KoeOaHus. 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 konedaHuWi rpy3a Ha MAacCCUBHOM TPYKHUHE 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, nabopamopnsie padomeol, nPAKMUKYM.



N3mepenue mnepuoja CBOOOTHBIX KOJIEOAHUNW HHUTSHOTO W MPYXKHHHOTO
MasTHUKOB.

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

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUSI aMIUTUTY/ bl 3aTyXalOIMIMUX KOJIEOAHMIA.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsia KOHAEHCaTOpa ¢ aMIUTHTYA0W CHIIBI TOKa B KOJIEOATETHbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTUU B UJI€aIbHOM KoJjie0aTeTbHOM KOHTYpE.

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

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

CunycouJianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOpP M KaTyIIKa
WHJYKTUBHOCTH B LIENMM CUHYCOMJIAIBLHOTO MEPEMEHHOr0 TOKa. Pe30HAHC TOKOB.
Pe3oHaHc HanpsKeHU.

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

DKOJIOTUYECKHE PHUCKH TMPU MPOU3ZBOACTBE 3eKTpodHepruu. KynbTypa
UCITOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM JKU3HH.

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 He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHUTHOT O TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTH W KOHACHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieioBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KATYHIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U IPUHLIUI IEUCTBUS TpaHCPopMaTopa.



Mognenbs AMHUM 3JIEKTpONepeaayH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

HccnenoBanre nepeMEHHOr0 TOKAa 4Yepe3 IMOCIEeN0BATENbHO COEIUHEHHBIE
KOH/IEHCATOP, KAaTYILKY U PE3UCTOP.

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

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

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

[IIymoBoOe 3arps3HeHuEe OKPYKAIOIIEH CpPeibl.

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

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

[Ilkana 3neKTpOMarHuTHBIX BOJH. [IprMeHeHHEe 3JIEeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

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

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 nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

AKYyCTUYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

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

WccnenoBanrie CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPETOMIICHUE,
noJsspuzans, tudpakiys, nHTepdepeHIns.

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.

[IpenomieHue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIA NTOKA3aTeNb NpeaoMieHus. [IoCTOSIHCTBO 4acTOThI
CBETA U COOTHOILIEHUE JJIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUIECKOI O CBETA YEPE3
IPAaHULLY pa3deia JBYX ONTUYECKUX CPEN.

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

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

Cobuparoiye 1 paccerBarolye JuH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSHHE
U OINTUYECKas CUJIa TOHKOW JMH3bI. 3aBUCUMOCTbH (DOKYCHOTO pPacCTOSIHUS TOHKOMN
chepuyeckoil JHMH3BI OT €€ TeOMETPUM U OTHOCUTENIBHOTO IOKa3aTens
IIPEIOMIICHUS.

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

Xop Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenune wu300pakeHUl TOYKM W OTpe3Ka MPSIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

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

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

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

HNudpaknus cBera. JudpakiuuonHas pemérka. YclIoBUE€ HaOII0ICHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKME NIPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, HMpOCBETICHUE
OITHKH, BOJIOKOHHAsI ONTHKA, TU(PpaKIIMOHHAs pemIeéTKa.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



UccnenoBanue npesomMiieHUs: CBETA.

HabGntonenune nogHoro BHyTpEeHHEr0 oTpakeHusi. Mojiennb CBETOBO/IA.

UccnenoBanre xoma CBETOBBIX IMYYKOB YEpe3 IUIOCKOMApaILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanrie CBOMCTB N300paKEHUI B JTUH3AX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
IpUMeEpe KUIAKUX JTUH3).

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

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

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habntonenune nudpaxkuuu, nHTEpPEpEeHINH U MOASIPU3ALUN CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEpeHIINM J1a3epHOT0 U3ITYYCHUS Ha JIBYX IIEJSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3Iy4eHUs CBETOIMOAA MPHU MOMOLIU TU(PAKIIMOHHON
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

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

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

DHEprusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

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



TexHUYecKue YCTPOMCTBA M TEXHOJIOTHYECKUE IMPOILIECChI: CIYTHUKOBBIC
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. KBanTtoBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

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

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

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

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

BomHoBble cBoMicTBa yacthl. Bonuel ne bpoita. [{nuna BonHb! ne bpounnsa u
pasMepnl 00JacTH JIOKaNM3allMu JBWXKYyleWcs vactuibl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

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

TexHu4ecKkre YCTPOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: CIEKTPOMETD,
dotornemeHT, (HOTOMATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®dotor(PheKT HA yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune noctostHHoM [nanka Ha ocHOBE HcciienoBanus Gorodddekra.

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

Tema 2. @usuka amoma.

OnbIThl MO KCCIENOBAHUIO CTpOEHUsl aroMma. IlnmaHerapHas Molenb aroma
Pesepdopna.

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



Bunsl ciektpoB. CekTp ypoBHEN 3HEPTrUU aTOMa BOJOPOJIA.

CnoHTaHHOE U BBIHYKJIEHHOE U3J1y4YeHHE cBeTa. Jlazep.

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

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHULL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HaOmronenue TMHER4aTOro CrekTpa.

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

Tema 3. Duzuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

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

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

3aKOH pAJIMOAKTHBHOIO pacnajga. PaauoakTWBHBIE W30TONBI B IPUPOJIE.
CBolicTBa MOHM3HMPYIOUIETO W3JIY4YCHHs. BiusHHE paguoOakKTUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

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

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

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

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

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

EnuncTBO u3nueckoil KapTUHBI MUpA.

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

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



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

Mertonbpl aCTpOHOMHUYECKHX HCCAeAOBaHUNA. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

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

Conneunas cucrema.

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

3BE311bl, X OCHOBHBIE XapaKTEPUCTUKHU. J[narpaMMa «CreKTpaibHbIN Kiiacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEA0BATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCJIEA0BATEIBHOCTU. BHYTpeHHEE CTpOEeHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA U
3BE3]1. DTanbl )KU3HH 3BE3 .

Mneunbii Ilyte — nHama [Mamaktuka. I[lonoxenne n neuxkenue ConHia B
lNamaktuke. Tunel ranaktuk. Pagroranaktuky u kBaszapsl. UEpHBIE NBIPHI B SApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmoro B3psiBa. PenMMkTOBOE H3ydEHHE.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeIeHUs TTOJIOKEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CEBEpHOro MOJyIIapUsl U SPKUE
3BE3/bI.

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

Du3HYeCKU NMPAKTHKYM.

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

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3nUecKUX BEIWYMH, MPOBEPKA NPEIJIOKEHHBIX 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 COBPEMEHHOW HAy4YHOM KapTUHE MHpPA, 3HAYCHUE OIKMCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoil Teopuu, poiib GU3NUECKONW TEOPUU B POPMUPOBAHUM MPEACTABICHUIMI
0 (u3nUecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KApTHUHBI MUpa B OOIIEM Psay
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,
OMoI0THH, XUMHH, Teorpadun U TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
MOTPEUTHOCTH U3MEPEHUHN, U3MEPUTEIbHBIE TPUOOPHI, IM(ppoBast 1abopaTopus.

Mamemamuka: peunieHUE CHCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUMHA. [Ipu3Hakum nomoOusi TpPeyroabHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

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

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

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

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



IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A ITPOI'PAMMEBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yJibTaTbl OCBOCHHUA ydeOHoro mnpenmera «Duznkar
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH TMO3ULUEN JHUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJULUOHHBIM IIEHHOCTSIM POCCHUHCKOT0o OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
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' 0O 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 B3aUMOJICHCTBOBATh C  COUHUAIBHBIMU  HHCTUTYTaMU 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 OTHOIIEHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JTOCTHMKEHHUIM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTBH OLIEHUBATh CUTYallMI0O U NPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHPYSACh Ha MOPAIbHO-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, MPUCYIIET0 PU3NIECKON 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;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3HMKY HA TPOTSHKEHUN BCEH KUZHMU.

IKOJOIrHI€CKOro BOCMuTanud:

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

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

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

HEHHOCTH HAYYHOI'0O IMIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

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

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Ba3oBble JJorunueckue J1efcTBUA:

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

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

BBISIBJSITH  3aKOHOMEPHOCTH W TMPOTHUBOPEYHSI B  paccMaTpUBaeMbIX
(bU3HUECKUX SIBICHUSX;

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

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE
pE3YJIBTATOB LIETISIM, OIICHUBATH PUCKHU MOCIIEICTBUIA IS TEIHLHOCTH;
KOOPJIMHUPOBATh M BBIMOIHATH pPabOTy B  YCIOBHSX pEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTHUEH, KIIIOUEBBIMH MOHATUSMU 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 PAa3IMYHbIX METOAO0B 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;

BBISIBIISITh TPUYMHHO-CIICCTBEHHBIE CBSI3W M AKTYyalU3WpoBaTh 3ajaauy,
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 JIOCTOBEPHOCTb, IPOTrHO3UPOBATh 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 3HaHUA 1O (U3HKE B NPAKTUYECKYIO 00JacCTh
KU3HENIEATEIbHOCTH;

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:

BJIa/IETh HABBIKAMU NOJTyY€HUs! UH(POpMALMU (PU3UYECKOTO COIEPKAHNS U3
VUCTOYHUKOB PpAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOKUCK,
aHalu3, CHCTEMATH3alMI0 M HHTEPIpPETAlri0 HHPOPMAIUH PA3IUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJBh30BaTh CpelncTBa HMHMDOPMALMOHHBIX ¥ KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  pEIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeHus,, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOr0 COAEP)KaHHUS B PA3NIMYHBIX (PopmaTax C
yuéTOM Ha3zHadeHus HWH(POpMalLMU M LEJIEBOM ayIuTOpUH, BBIOUpas
ONTUMANIbHYIO (hOPMY IPEJCTABICHUS U BU3YAIU3ALUH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



OCYIICCTBJISATh OOIIEHHWE Ha Yypokax (U3UKK ¢ BO BHEYPOUHOUH
JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalliii HW CMAr4aTh
KOH(DJIUKTBHI;

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

ITIOHUMATh U WCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHIHOU U UHAUBUAYAJIbHOU
paboThI;

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

MIPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JICMCTBUSL MO €€ JOCTUXKEHUIO: COCTaBJISATh IUIaH
JEHCTBUH, pacrpeaessiTh POJIM C YIETOM MHEHHHM Yy9aCTHUKOB, OOCYXIaTh
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 OCYILIECTBIIATH TO3HABATENBbHYIO AESITEIBHOCTh B 0071aCTH
(GU3MKU U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4u;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PELIEHUS PAaCUETHBIX M KaYECTBEHHBIX
3a7a4, TUIaH BBIMOJHEHUS MPAKTHUECKON paboThl ¢ y4ETOM HMEIOMINXCS
pECypCcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MIPEANIOUTCHUH;

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 (DOPMUPOBAHUIO U TPOSBICHUIO JPYAUIMHA B 00JaCTH
(U3KMKHM, MOCTOSHHO MOBBIIIATH CBOM 0OOpa30BaTENbHBIA W KYJIBTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJILHBIA HHTEJJICKT:

JAaBaTb OLICHKY HOBBIM CHUTYAllUsIM, BHOCUTb KOPPCKTUBLI B ACATCILHOCTD,
OLICHUBATb COOTBCTCTBUC PE3YJIILTATOB LCIIAM,



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

UCIIO0Ib30BaTh MPUEMBI pePIIEKCUH JJIsl OLIEHKU CUTYaIIMH, BHIOOpa BEPHOTO
pelIeHHUS;

YMETh OLICHUBATh PUCKA W CBOCBPEMEHHO NMPUHUMATH PELICHUS MO HUX
CHIDKCHHUIO;

MPUHUMATh MOTHMBBI M ApPryMEHTHI JPYIMX MPU AHAIU3E PE3YIbTAaTOB
JICATEIILHOCTH;

MIPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apPryMEHTHI JAPYIrUX MpPU aHAJINU3€ PE3YJIbTaTOB
JICATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS IPOTPaAMMBI 10
busuke UISI  ypOBHS CpeAHEro o0mero o0pa3oBaHUS Yy 00YyYarOmUXCs

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

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

CaMOpEryJIMpPOBaHMs, BKIOYAIOLIEr0 CaMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE NOBEIEHUE, CIOCOOHOCTh AAANTUPOBATHCI K
AMOLIMOHAJIBHBIM M3MEHEHUSIM U NPOSBIATH T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIIOUYAOIIEH CTPEMIICHUE K JTIOCTHXKEHUIO LIEIIN
U yCIIEXYy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHUE JECHCTBOBATh, UCXOAS U3
CBOHMX BO3MOKHOCTEH;

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

COLIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CHOCOOHOCTh  BBICTPAauUBAaTh
OTHOILLEHUSI C JAPYrUMHU JIOAbMH, 3a00TUTHCS, MPOSABIATH HHTEpPEC HU
paspemniaTb KOHQIUKTBHI.

INPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 10 knacce npeMeTHbBIE Pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUINA:



NOHUMATh  POJb (U3UKK B  IKOHOMHUYECKOW, TEXHOJOIMYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M OSTUYECKOM cdepax JeaTeaTbHOCTH
4eloBeKa, POJib U MECTO (U3MKU B COBPEMEHHOW HAy4YHON KapTUHE MUDA,
3HAYEHUE OIMUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIMH  Pu3MUEeCKO TEOopuM —  MEXaHUKU,
MOJIEKYJISIpHOM (PU3UKK M TEPMOJAMHAMHUKHU, POJb (U3HUECKON TEOPHH B
(dbopMHUPOBAHUU TIPEACTABICHUNA O (PU3UIECKON KapTHHE MHPA;

pasnuyarh yCI0BUs MPUMEHUMOCTU MOZENIed (PU3HMUECKUX TeJl U MPOIIECCOB
(s1BNEHMIT): MHEpIMalbHAS CUCTEMa OTCuY€Ta, aOCONIIOTHO TBEPIOE TENO,
MaTepuaibHasl TOUKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE MaJeHHE,
a0CoOTHO yrpyras aedopmarusi, aOCONIOTHO YIPYyroe W aOCOIIOTHO
HEYIIPYro€ CTOJIKHOBEHHUs, MOJENN Ta3a, XKUIAKOCTU U TBEPAOTO
(KpUCTAIITMYECKOT0) TeNa, UACANIbHBINA T'a3, TOUCUHBIN 3aps]l, OJJHOPOJAHOE
AIEKTPUYECKOE TOJIE;

pa3nuyaTh YCIOBHUS (TpaHUIBl, O0JIACTH) NPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, MOHMMATh BCEOOIIMHA XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHWYEHHOCTh UCMOJb30BAaHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBSACHATH MEXAHMYECKHE TIPOIECCHl U SIBIICHUSA,
UCIOJIb3YsI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXAHUKH (OTHOCHUTEIBbHOCTh
MEXaHUYECKOro ABWKEHUS, (OpMYJIbl KUHEMATUKH PaBHOYCKOPEHHOIO
JBIDKEHUS, TpeoOpa3oBaHusi ['anmumiess mis CKOPOCTH W TEpEeMEICHHUS,
3akoHbl HproTOHA, TIpUHLMI ~ OTHOCHUTENBHOCTH ['anmuies, 3aKoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUs MUMITYJIbCA U MEXAHUYECKOU
HHEPTUH, CBSI3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHWYECKOW 3Hepruu,
yCIIOBHUSI paBHOBECHS TBEPJOro Tela), MPU OSTOM  HUCIOJb30BaTh
MaTEeMaTU4YECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
(u3MUecKUX 3aKOHOB: IpeoOpa3zoBaHuil ['amuiesi, BTOPOro M TPETHErO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpAHEHHsI HMITYJbCA W MEXAHUYECKOU
DHEPTHUH, 3aKOHA BCEMHUPHOI'O TSATOTEHHUS;

aHaAM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHOBHble monokeHuss MKT u 3aKkoHBI MOJEKYISpHOW (UBHKK H
TEPMOJIMHAMUKHU (CBSI3b  JIABJICHHUS UACAIBHOIO Ta3a €O CpeaHei
KUHETUYECKOW SHEpPruer TEIUIOBOTO ABWKEHHS M KOHLEHTpALHUEl ero
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEILIECTBA CO CPEIHEH KHHETUYECKOU
DHEPTUEN TEIUIOBOTO JABMKEHHUS €0 YAaCTHUL, CBA3b JABJICHUS UICAIBHOTO
raza C KOHIEHTpalUuMel MOJIEKYJl M €ro TEMIIEpaTypoi, ypaBHEHUE
Menneneesa—Knaneiipona, mnepBbId 3aKOH TEPMOAWHAMUKHU, 3aKOH
COXPAHEHHsI SHEPTUU B TEIUIOBBIX IMPOIECCaxX), MPU 3TOM HCMOIH30BaTh



MaTEMaTHYEeCKOE BbIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TPUMEHUMOCTH
ypaBHeHus MenzaeneeBa—Knaneiipona;

aHAIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, HCIOIb3YA
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIHMAIBHOCTh
JIEKTPOCTATUYECKOTO MOJs, MNPHUHLHI CYHEPIO3UIMHN 3IEKTPUUECKUX
MoJIeH, TPU ATOM YKa3bIBash YCJIOBHS NMPHUMEHUMOCTH 3akoHa Kymona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOLIEHUs: 3aKOoHbl OMma i ydacTka
Uenyu Y JJI1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npaBmwia Kupxroda, 3akonst dapases A1 371€KTPoan3a);

OINKUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOJb3Yys BEIUYMHBI:
nepeMelleHne, CKOpOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TeJl, Cuia,
MOMEHT CHJIbI, IaBJIEHUE, TOTEHIIMAIbHAS YHEPTUsl, KHHETUYEeCKas SHEPTUs,
MeXaHH4ecKasi DHeprusi, pabora CHIIbl, IIGHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CWIa TSDKECTH, CHJa YIOPYIOCTH, CHJA TPEHMs, MOIIHOCTb, JHEPTrUs
B3aUMOJICUCTBHS Tena ¢ 3eMJIEN BOIM3H €€ MOBEPXHOCTH, SHEPTHS yIPYT oM
nedopMalu MPY>KUHbBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIeparypa
Tena, paboTa B TEPMOJWHAMUKE, BHYTPEHHSAS DJHEPrUsl HICATHHOTO
OJTHOATOMHOI'0 Ta3a, padoTa UACATBHOIO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KIIJ{ maeanbHOro TEMIOBOro ABUTATENs; 3IEKTPUUECKOE IOJIE,
HaANPsHKEHHOCTD AJIEKTPUYECKOTO MOJIs, HAMPSKEHHOCTH TMOJII TOYEYHOTO
3apsfa WM 3apsHKEHHOTO IIapa B BaKyyMe U B JIUPJICKTPHUKE, MOTSHIIHAI
AIEKTPOCTATUYECKOTO MOJsI, PA3HOCTh MOTEHUMAIOB, AJIEKTPOABUKYILAS
CWJIa, CWJa TOKa, HaNpsKEHHWE, MOUTHOCTh TOKAa, AJIEKTpUYecKas EMKOCTb
IUIOCKOTO  KOHJEHCaTopa,  CONPOTUBIEHHME  y4yacTKa  Lemu  C
MIOCJIEOBATENbHBIM U MMAPAUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIIEKTPUYECKOTO MOl KOHAEHCATOPa;

OOBSICHATb  OCOOCHHOCTH  MpOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
MEXaHUYEeCKOe JBIKEHHE, TEIUIOBOE [IBI)KEHHE YacTHI] BeIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKEeHHE, MUDPy3usi, ucCrmapeHue,
KHUIIEHHE W KOHJAEHCAIus, IUIaBI€HUE U KPUCTAUIM3alUsl, HAlIPaBIE€HHOCTh
TeIUIoNepeaaun, IEKTpU3alus Tell, SKBUMOTEHIIMAIbHOCTh MTOBEPXHOCTH
3apsHKEHHOT O TIPOBOIHUKA;

MPOBOANUTDH HCCIEIOBAHNE 3aBUCIMOCTH OJTHOM (PM3UYECKOIN BETHUUHBI OT
JIPYroi C UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, ITPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThbl MOJTYYEHHON  3aBUCHMOCTH
buznueckux BeIMUYMH B BHAE TpadukoB ¢ y4€ToM abCOITIOTHBIX
NOrPEIIHOCTEd  M3MEpPEHWH, JellaTb  BBIBOABI IO  pe3ysibTaram
UCCJIEI0BaHNUS;



MPOBOAUTH KOCBEHHBIE H3MEpEHUA (U3UUECKUX BEIMYMH, IPU STOM
BBIOMpATh ONTHUMAJIbHBIA METOJ] U3MEPEHUs, OLEHWBATH A0COJIOTHBIC U
OTHOCHUTEJIbHBIE ITOIPELTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOW TMITOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATHh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYCHHBIE PE3YNbTaThl M JE€NaTh BBIBOJ O CTaTyce MPEMIOKEHHOU
TUIOTE3bI;

coOIr0aTh NpaBuiia 0€30MacHOro Tpy/a Npy MPOBEICHUH UCCIIEI0BAHU B
pamMKax  y4yeOHOro  SKCIEpUMEHTa,  MpakTUKyMa U Y4eOHO-
UCCIIEIOBATEIbCKOM W IPOEKTHOM JEATEIBHOCTH C MCIOJIb30BAHUEM
MU3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 00OPYAOBAHMUS;

pewatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJaHHOM
bu3nyueckoil MOJIEIbI0: HA OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MuecKod MoOjeNd, OTBEYawIlell TpeOoBaHUSAM 3aauu,
OPUMEHATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYAThl (PU3NIECKIX
TEOpUM MPHU HCIOJIB30BAaHUM MATEMaTUYECKUX METOJOB PELICHHUs 3a/ad,
MPOBOJUTH PAcu€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOMBI PEIICHUS C YYETOM IOJTYYEHHBIX
pE3YJIbTATOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOyroluue NpUMEHEHUS 3HAHUM u3
Pa3HbBIX pa3lie’oB Kypca (pU3UKH, a TAaK)Ke MHTErpalliu 3HAHUW U3 JAPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PacCyKJIECHUI C OMOPOIl HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHHUS IS OOBSICHEHHS OCHOBHBIX
NPUHLHUIIOB paObOThl U3MEPUTETBHBIX IPUOOPOB, TEXHUUECKUX YCTPOICTB U
TEXHOJOTMYECKHUX MTPOLIECCOB;

MPUBOJIUTH TPUMEPHI BKJIa/1a POCCUUCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIEro MHpa, B
pPa3BUTHE TEXHUKH U TEXHOJIOTHif;

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUS OBITOBOM M POU3BOJCTBEHHOM
NESITETbHOCTH 4YEJOBEKa, CBA3aHHOM € (PU3MYECKUMH TMPOIECCaMH, C
MO3UIMN IKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUN O PAIIHOHATIEHOM
PUPOAOIONB30BAHNN, @ TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HAayKl M TEXHOJOTHM JUIsl [JAIBHEHIIErO Pa3BUTUS YEJIOBEYECKOTO
00111eCTBA;

MPUMEHSTh pa3linyHble CrocoObl paboThl ¢ MHboOpManue (u3nIecKoro
COZIEpKaHUSI C HCIOJIb30BAaHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHbIE



TEXHOJOTUU JUIsI TIOMCKA, TepepabOTKH M TPEABIBICHUS YYeOHOW U
HAYYHO-TIOMYJISIPHON MH(MOPMAINU, CTPYKTYPUPOBAHUS M WHTEPIIPETAIINN
uH(pOpMAaIUKU, TOJYYCHHOM U3 PA3JIUYHBIX HCTOYHHKOB, KPUTHUECKH
aHATM3UPOBATh  TOJydaeMyld  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIONIMXCS 3HAHWUH, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMaInK;

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

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

NPOSIBIISITE MOTUBAIUIO K OyayIiei mpodhecCHOHaTbHOW ACITETLHOCTH TI0
CHEIUATBHOCTAM (PU3NKO-TEXHUIECKOTO TIPODUIISL.

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

MOHUMATh POJIb PU3UKHU B IKOHOMHUYECKOU, TEXHOJIOTMYECKOU, COLMATBHOM
U ITUYECKON cdepax IesTeNbHOCTH YEelIOBEKa, POJIb U MECTO (U3UKHU B
COBPEMEHHOW HAy4YHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NeSTENbHOCTH YEJIOBEKa M JalbHEHIIeM HayYHO-TEXHHUYECKOM pPa3BUTHUH,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOU U
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUH — IIICKTPOJUHAMUKH,
CHELMaTbHOW TEOpUU OTHOCUTENBHOCTH, KBAHTOBOM (U3UKHU, POIb
¢busnueckoil Teopur B (HOPMUPOBAHUHU MPEICTABICHUN O (U3UUECKOM
KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHpa B OOLIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O PUPOJIE;
pa3ianyaTh yCIOBHUS MPUMEHUMOCTH MOJieNel (PU3NUIEeCKUX TeJ U MPOIIECCOB
(s1BJIEHMIT): OJTHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIEOaHUs, MaTeMAaTHYECKUN MAsTHUK, WJI€aTbHBIM
PY>KUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, UCAIbHBIN
KoJ1e0aTenbHbII KOHTYp, TOHKAas JIMH3a, MOJIETIEH aToMa, aTOMHOTO SiApa U
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTh ycioBHs (TpaHHUIbI, 00JIaCTH) MPUMEHUMOCTH (PUINYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMH xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U
OrPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

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



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

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
dotorddexra, nepBbIii U BTOPOH nocTyaatel bopa, MpuHIUI COOTHOLIEHUS
HeonpenenéHHocte ['elizenOepra, 3aKOHbI COXpaHEHHUsS 3apsIOBOIO U
MacCOBOI'0 YHCEJ ¥ SHEPTUU B SJEPHBIX PEAKLUAX, 3aKOH PaIN0aKTUBHOI'O
pacmaja);

ONKCHIBATh (PU3MYECKHUE TPOLIECCHl U SIBICHUS, MCIOIb3Yys BEITUYUHBI:
HANPsHKEHHOCTD JIEKTPUYECKOr0 OIS, MOTEHIHA 3JIEKTPOCTaTUYECKOT0
MoJisl, Pa3HOCTh TIOTEHIIMAJIOB, OAJIEKTPOJABIKYINAS CHJIA, HWHIYKIUSI
MarHUTHOrO TMOJIA, MarHUTHBIA MOTOK, cwia Amnepa, MHIYKTHBHOCTD,
ANEKTPOABMKYILAsA CUJIa CAMOMHIYKLUHH, 3HEPrusi MArHUTHOIO IOJIA
MIPOBOJIHUKA C TOKOM, PENIITUBUCTCKUN UMITYJIbC, ITOJIHASI SHEPTUsl, SHEPT UsI
MIOKOSI CBOOOTHOM YaCTHIIbI, JHEPTHS U UMITYJIbC (POTOHA, MaCCOBOE YU CIIO
W 3apsi SApa, SHEPTUS CBSI3U AP,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
AIEKTPOMArHUTHAsI MHAYKIUS, CAMOMHAYKIUS, PE30HAHC, MHTep(epeHus
BOJIH, Ju(pakuus, JAUCIEpCUs, TIOJHOE BHYTPEHHEE OTpakKeHHUE,
dbotoanexkrpuueckuii 3pdext (hororddexr), anvda- u Oera-pacnasl saep,
ramma-u3JiaydeHue siep, Pu3nyeckre NpUHIUIBI CIEKTPAIbHOIO aHAIU3a U
paboThI J1a3epa;

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

CTPOUTH U300pakeHHe, CO3AaBAEMOE MIIOCKUM 3€pKaioM, TOHKOM JTMH30i,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHATh OCHOBOIIOJNATalOIINE ACTPOHOMHUYECKUE IOHATUS, TEOPUH H
3aKOHBI JIJI1  aHajuuM3a ¢ OOBSACHEHUS  (UBUYECKUX  MPOIECCOB,
MPOUCXONAIINX B 3BE3J1aX, B 3BE3JHBIX CHUCTEMAaX, B MEXKIaJIaKTUUYECKOU
cpene; IBUKEHUSI HeOECHBIX TeJ, BOIIOLNHU 3BE3 U BeeneHHoi;
NPOBOANUTH HCCIENOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM TNPSMBIX HM3MEPEHUH, NpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThbl MOJTYYEHHON  3aBUCHMOCTH
buznueckux BeIMUYMH B BHAE TpadukoB ¢ y4€ToM abCOITIOTHBIX
NOrPEIIHOCTEd  M3MEpPEHWH, JellaTb  BBIBOABI IO  pe3ysibTaram
UCCJIEI0BaHNUS;



MPOBOANTh KOCBEHHBIC HM3MEPCHUS (U3UYECKUX BEIMYMH, IPU STOM
BBIOMpaTh ONTHMAJIBHBIA METOJ] W3MEpPEHUS, OICHUBATH AOCONIOTHBIC H
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOAUTD OMBITHI TTO0 MPOBEPKE MPEITOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIEPUMEHT, COOMpaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJTYYCHHBIE PE3YNbTaThl U JIENaTh BBIBOJ O CTaTyce MPEeMIOKEHHOM
TUIOTE3bI;

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

pemaTth pacdy€THbIE 3aJaddl C SIBHO 3aJaHHOW H HESIBHO 3aJlaHHOU
GU3NYECKO MOMENbI0: Ha OCHOBAaHWM aHAl3a YCJIOBUS BHIOMpATh
¢usnyeckue Mojenu, OTBEYaloIlMe TPeOOBAaHUSAM 3aJaud, MNPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3MUECKUX TEOpHUil
OpU  WCIOJNB30BAHUM MAaTEMAaTUYECKUX METOJOB peIIeHHS  3ajad,
MPOBOJUTH PAcu€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C yU4ETOM MOIYYESHHBIX
pe3yJIbTaTOB;

pemaTh KadecTBEHHBIE 3a7aud, TPeOyIolIue NPUMEHEHHs 3HaHWA U3
pa3HbIX pa3eNnoB Kypca (PU3MKH, a TaKKE UHTETPAIMK 3HAHUN U3 IPYTUX
OPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHUECKYIO
IEMOYKY pacCy>KICHHUH ¢ OMOPOii HAa U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NIECCKUE SIBICHUS,

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS IS OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPUTEIHHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OLIEHWBATH MOCJIEICTBUS OBITOBOW M MTPOMU3BOJCTBEHHON
JESITENILHOCTH YeNIOBEKa, CBS3aHHON ¢ (PU3MYECKHMH IpoIleccaMu, ¢
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O palliOHATIHLHOM
IPUPOIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCHOJIb30BAHUU JOCTHKECHHUN
HAyKH M TEXHOJOTWHA JUIS JAJbHEUIIEr0 pa3BUTHA YEIOBEYECKOTO
00111ecTBa;

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



TEXHOJIOTUH, TIPU ITOM HCIOIB30BaTh COBPEMEHHBbIC HH()OPMAIMOHHBIC
TEXHOJIOTMM Il TIOMCKa, NepepabOTKU M NPEAbsBICHUA Y4EOHOH W
HAyYHO-TIOMYJISIPHOM MH(OpMaLUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALUU
uHpOpMAIMU, TOTYYEHHOM M3 PaA3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATH  MOJy4YaeMylo  HMH(pOpMAIMI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaKk U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(POpMaLIUK;

TPOSIBIISITH OpTraHHU3aIMOHHBIC u MO3HABATENbHBIC YMEHHUS
CaMOCTOSTEIBLHOr O MPUOOPETEHUS HOBBIX 3HAHUM B MTPOLIECCE BHITIOJHEHUS
MIPOCKTHBIX M y4eOHO-UCCIIEA0BATEILCKUX padoT;

paboTaTh B TpYIIE C HCIOJIHEHWEM pa3JIHYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy IPYIIbI, PALIMOHATIBHO PACIPENENATh NeATEIbHOCTD
B HECTAHJAPTHBIX CUTYallUsAX, aJI€KBaTHO OLIEHMBATh BKJIAJ Ka)X/I10Tro W3
YYaCTHUKOB TPYMIIbI B PEIIEHUE PaCCMATPUBAEMON ITPOOIIEMBI;

NPOSIBISTH MOTUBAIMIO K OyayIiei mpodecCuoHaIbHOU ASSITETbHOCTH IO
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT O IPODHUIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KonTposabnbie | IlpakTHueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI
pecypchbl
Paznea 1. HAYUHBI METO/] IO3HAHUWSA ITPUPO/1bI
11 Hayunblif MeTo1 MO3HAHUS TPUPOIBI 6 bubamorera LOK
' ye A pupoa https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 6
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
21 | Kumewania 10 1 https://m.eds00.ru/f16b6847
bubmuorexa [IOK
22 Hlurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [IOK
23 | Cramika TeSpaoro tena > 1 https://m.eds00.ru/f16b68d7
bubmuorexa [IOK
2.4 3aKOHbBI COXPAHEHHUS B MEXaHUKE 10 1 httos://m.edsoo.ru/f16b68d7
Hroro mo pazaeny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOINHAMHUKA

. bubmuorexa [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETHUECKON TEOPUH 15 1 httos:/m.edsoo.ru/f16b68d7
3.2 Tepmonnnamuka. TeraoBbie MaIIUHbI 20 1 bubmorexa HOK

https://m.edsoo.ru/f16b68d7
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33 ArperatHbie cocTosiHUs BerecTBa. da3oBbie 14 bubnmnoreka [IOK
' HEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no paszneny 49
Paznen 4. DJIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 IICKTPHHECKOE 11071C 24 https://m.edso0.ru/f16b68d7
. . bubmuorexa [IOK
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N bubmuotexa [IOK
>1 Dusieckiit IPAKTIikyM 16 16 https://m.edso0.ru/f16b68d7
HUtoro no pazneny 16
bu6mmoreka [IOK
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3aesioB U TeM nu(poBbIe
Ne ni/m P Konrpoabusie | IlpakTnuyeckue (1udpp )
NpPOrpaMMsbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcbl
Paznen 1. DJIEKTPOJIMHAMUKA
bubnunorexa LIOK
11 Marmntioe roste 14 https://m.edso00.ru/39859ef1
but6mmoreka [IOK
12 SICKTPOMATHHTHAS HAYKLHS 13 . https://m.edso0.ru/39859ef1
Hroro no paszneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
but6mmoreka [IOK
21 Mexanieckie konebarHs 10 https://m.eds00.ru/39859ef1
bubmuorexa [IOK
2.2 DNeKTpOMarHuTHbIE KOoJIeOaHus 15 https://m.edso00.ru/39859ef1
53 MexaHu4ecKkue 1 31EKTPOMarHUTHBIE 10 1 bubnmnoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bubnunorexa LIOK
24 Onrika 25 1 https://m.edso0.ru/39859ef1
Hroro o pazueny 60

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIbBHOCTH

3.1

Ocuosel CTO

5

1

but6mmoreka [IOK
https://m.edso00.ru/39859ef1

Hroro no pazneny
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Pasznen 4. KBAHTOBASA ®PU3UKA

4.1 KoprnyckynsipHO-BOJIHOBOH IyalInu3M 15 bubmmorexa [OK
' PHYCKYJIAp oy https://m.edso0.ru/39859¢f1
bubnuoreka [IOK
4.2 Pusuka aToma 5 https://m.edso0.ru/39859¢f1
43 ®du3rka aTOMHOTO SI/Ipa U 3JIEMEHTAPHBIX 5 bubnnoreka [JOK
' YaCTHII https://m.edso0.ru/39859¢f1
Htoro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKU

bu6nunorexa LIOK
5.1 DeMEeHTBI aCTPOHOMHHU U acTPO(U3UKU 12 httos://m.eds00.ru/39859ef1
Hroro 1o pazueny 12
Pa3znen 6. PUSHUECKHM TIPAKTUKYM
N bubmuoreka [IOK
61 DUSHICCKHH MPAKTHIYM 16 16 https://m.edso00.ru/39859ef1
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremarusanusa u 00001eHne
IIPEIMETHOTO CO/IEPKAHUS U OTIbITa bub6mmorexa LIOK
7.1 . 15
JeSATENbHOCTH, IPUOOPETEHHOTO NTPU https://m.edso00.ru/39859¢f1
u3ydeHnu Kypca ¢usuku 10 — 11 kmaccos
Hroro mo pazaeny 15
but6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka KonTposabnbie | IlpakTHyeckue p
n/n Bceero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchl
1 ®dusnka — pyHaaMeHTaIbHas HayKa O 1 bubnnorexa [IOK
pupoJe https://m.edsoo.ru/1beef346
5 Hayunbiii MeTO/ MO3HAHUS U METOBI 1 bu6nunorexa LIOK
WCCIIEeIOBaHUS (PU3NUCCKUX SIBIICHUHN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOILIecce
3 HOSH&I—IIDI/ISI MIPUPOIBI pHa6mcfJ CHUE U 1 bubmorexa LOK
PHPOJIBL. 8 https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pu3MKe
4 Crnioco6b1 n3mMepeHus PU3NIECKIX 1 bubmuoteka LIOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOII0THAS U OTHOCHUTEIIbHAS
5 IIOTPEIIHOCTU H3MEPCHHIA 1 bubmorexa HOK
p P https://m.edsoo.ru/7f18fda3
(U3HYECKUX BEIMYUH
MopenmupoBanue B pusuke. Ponb u
MecTO (GU3UKH B (HOPMUPOBAHUH
6 COB CMq;HHOﬁ Haq) 1?0171 Ea THHBI 1 bubmorera [JOK
p v . p https://m.edsoo.ru/eabbded1
MUpa, B TPAKTUICCKON JACATCIHEHOCTH
JIIoen
Mexanndueckoe nBrxenue. Cucrema
7 orcueta. OTHOCUTEIIFHOCTD 1 bu6nunorexa LIOK
MEXaHU4EeCKOro aBuxkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
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Paauyc-BekTop MatepraibHOM TOUKH,
€ro NpOEeKLUU Ha OCU KOOPAMHAT.

bubmuorexa [IOK

8 Tpacicropus. Hepemenerite. https://m.edso0.ru/30a108a5
CxopocTts. X npoekuuu Ha ocu
KOOpJIUHAT
PaBHOMEpHOE ITpsIMONIMHEITHOE

9 neuxkenue. ['paduyaeckoe onucanme bu6muoteka [IOK
PaBHOMEPHOTO MPAMOJIMHERHOTO https://m.edsoo.ru/89ba7190
JIBUKECHUS

10 CrnoxeHue mepeMeIIeHu 1 bubnmnoreka [JOK
ckopocrei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHOe BHKEHHE.

1 MrHoBeHHas CKOPOCTh. Y CKOPECHHE. bu6nunorexa LIOK
[IpssMonuHeitHOE TBUKEHHE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHEHHOTO JIBUKCHUS C bubmorexa [OK

https://m.edso0.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBobOoaHOE najzieHue. Y CKopeHue

13 CBOOOJIHOTO Ma/ieHusl. 3aBUCUMOCTh bubnnorexa [IOK
KOOpAMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso0.ru/f738109c
BPEMEHH U WX TpaduKu

14 JIBm>keHue Tena, OpOIIeHHOTO O] bubmuorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiiHoe IBUXEHUE.

JIBrKeHUE 110 OKPYKHOCTH. YTJIOBast
. bubnmoreka [JOK
15 U JIUHENHas ckopocTs. [lepuon u

gacToTa. I_IeHTPOCTpeMI/ITeJ'IBHOG n
IOJIHOC YCKOPCHUC

https://m.edsoo.ru/33196fbe
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KonTponbhas pabora o teme

bubnunorexa LIOK

16
"Kunemartuka" https://m.edsoo.ru/1242f32¢
IlepBb1it 3axk0oH HproToHa.

17 NHuepunanbHbIe CUCTEMBI OTCUETA. bu6mmoreka LIOK
[Tpunun otHOCcUTENLHOCTHU ["anmumes. https://m.edsoo.ru/5a9e4a64
HewnneprimansHbie CHCTEMBI OTCUETA

18 Cuna. PaBHOEHCTBYIOIIAS CUTIA. bubmuoreka [IOK
Bropoii 3akon Herotona. Macca https://m.edso00.ru/141d3837

19 B3aumoneiicteue ten. Tpetnii 3akoH bu6nunorexa LIOK
HreroTona https://m.edsoo.ru/57dba505
[IpuHIMDI CYIIEPHO3HUIIUN CHII.

20 P;jme}LIII/Ie 3ay aqua I HI/IMeHeHI/Ie bubmorexa [OK

A p https://m.edsoo.ru/bdf997fb
3axkoHoB HeroToHa
3aKOH BCEMUPHOTO TATOTEHHUSI.
21 OKBUBAJIEHTHOCTH I'PaBUTAIIMOHHON U bubmorexa HOK
N p & https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl

99 Cuina TSKeCTH U yCKOpEHUe bubnnoreka [JOK
CBOOOIHOTO HaACHUS https://m.eds00.ru/22757f26
JIBr>keHne HeOECHBIX TE U UX

23 HCKYCCTBEHHBIX CIIyTHHUKOB. [lepBas bubnmoreka [JOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [IOK
Tena https://m.edsoo.ru/0ae2cd84
Cuia tpenus. [Ipupona u BUABLI CHIT
T eHmpﬂBHmef?nf B JKUJIKOCTH U Bubmmorexa HOK

25 P ' https://m.edso0.ru/1fa86499

ra3e ¢ y4éTOM CHJIbI COMIPOTUBIICHHUS
Cpeib

https://m.edsoo.ru/2cb29676
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26 JaBnenue. 'mapocraruueckoe bubmuorexa [IOK
nasnenue. Cuna Apxumena https://m.edso0.ru/a28aa7ad
AOGCOIIOTHO TBEPJIOE TETO. bubmuorexa [JOK

27 IloctynarensHoe 1 BpalaTenbHOE bubnnorexa [IOK
JIBUKEHUE TBEPIOTO TENa https://m.edsoo.ru/2b95d57¢

28 MoOMEHT CHJIbI OTHOCHUTEILHO OCH bubmuorexa [IOK
BpateHus. [lnevo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K

29 TBepaoMy Teny. LleHTp TsxecTu Tena. bubnmnoreka [JOK
VYcnoBus paBHOBECHUS TBEPAOTO TeA. https://m.edsoo0.ru/9aa79a7d
Bunel paBHOBECHS

bu6nuorexa [IOK

30 Pemrerme saa https://m.edsoo.ru/dclcaacO

31 KonTponbHas pabora o teme bubmmorexa LIOK
"Nunamuka. CtaTuka TBep0ro Tena" https://m.edso0.ru/9f5a574c
NmMnynbc MmaTepuanbHONW TOYKH,

CUCTEMBI MaTepUATBHBIX TOUCK.
32 LlenTp Macc cucTeMbl MaTepHATBLHBIX bubamorexa [TOK
https://m.edso0.ru/4bb8294b
Touek. Teopema o ABMKEHUU IICHTpa
Macc
NmMmynibe CUITBI 1 HI3MEHEHHE
33 HUMITYJIbCa Tella. 3aKOH COXPAHCHHUS bubamorexa [OK
https://m.edsoo.ru/13f0a221
uMIynsca. PeakTuBHOE JBUKECHHE
MoMEeHT uMIyjibca MaTepruaIbHON
34 touku. [IpencraBienre o coxpaHeHUN bubnmnoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9
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bu6nmoreka [IOK

35 Pemenwue 3amau
A https://m.eds00.ru/f7706d63
PaGora cuibl Ha MamoM U Ha
36 KOHEYHOM IIEPEMEIICHUH. bubnnorexa [IOK
I'paduueckoe npeacraBaeHue padbOTHI https://m.eds00.ru/913974c7
CHJILI. MOITHOCTE CHJIBI
Kunernyeckas sHeprus. Teopema 06
37 M3MEHEHUN KHHETHYECKOW SHEPT U bubmmorexa [IOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaNTbHON TOUKH
[ToTeHnManbHBIC U HETIOTECHITHATEHBIC
38 cwisl. [ToTeHansHas SHEPT U bubmuorexa [JOK
' prits. https://m.edso00.ru/554bafcc
Bropas kocMudeckasi CKOpOCTh
TpeTbsa kocMUuecKas CKOPocThb. CBA3b
pabOThI HEMTOTCHIIMATBHBIX CHII C
39 M3MCHEHUEM MEXaHWYCCKOM DHEPrun bubmmorera [JOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPaHECHHUS
MEXaHHYECKON SHEePruu
Yupyrue u HeyIpyrue CTOIKHOBEHHS.
40 v EZ:IGHH@ Eey }? }JIITJII/I IS UJeadbHOM bubmorexa LOK
P pHY A A https://m.edsoo0.ru/f30f43b6
KUIKOCTH
41 KonTponbhas pabora o teme bubnmoreka [JOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npencraBieHuid 0 npupoie
42 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmoreka [IOK

MKT. duddy3us. bpoyHoBckoe
JIBYDKEHUE

https://m.edsoo.ru/b0a4445f
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CrtpoeHnue ra3000pa3HbIX, KUJIKUX U

43 TBEPbIX Te. XapaKTep JBHKCHUS H bubmorera [IOK
P e p pA https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHUS YaCTHI] BEIICCTBA
Macca u pa3Mepbl MOJIEKYIT (AaTOMOB).
44 Konnqecho Bep ecTBa I_iIOC”(FOSIHHaﬂ) bubmorexa LOK
B ’ https://m.edso0.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermioBoe paBHOBeCHE. bubnnorexa [IOK
IlIxana lenbcus https://m.eds00.ru/0070d493
bu6nmmoreka [IOK
46 Pemterme saa https://m.edsoo.ru/1531aba5
bu6nunorexa LIOK
47 iras. I
HrneaneHeti ras. I'asosbie 3aKoHE https://m.edsoo.ru/1deb2367
48 VYpaBHeHue MeHieneena- bubnmnoreka [JOK
Knanelipona. Pemenne 3amau https://m.edso0.ru/8d12c328
49 AbcomoTHas TeMIeparypa. 3akoH bubnnoreka [IOK
JanpTona https://m.edso0.ru/14e02d1f
50 N3omporeccel B HeanbHOM rase ¢ bubmmorexa LIOK
IMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'paduueckoe npeacraBieHue
51 1/1501(11) OIIECCOB: IF/)IS(I)[Te Ma, U30X0pa bubmorexa OK
pot ' pMa, pa, https://m.edso00.ru/1344327b
n3obapa
bub6nuorexa [IOK
52 MKT
OctosHoe ypasHeHie https://m.edsoo.ru/c8094721
bu6nuorexa [IOK
53 P
clierHe sajad https://m.edso00.ru/10265a05
CBs13b a0COTIOTHOH TeMIepaTyphbl
54 TEPMOANHAMUYECKON CUCTEMBI CO https://m.edsoo.ru/c38af875

CpeJIHEe KHHETUYECKOM dHEepruei
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MOCTYMATETBHOTO TEMIIOBOTO
JIBIDKCHUS €€ 4aCTHII

55 O06o0611IeHne U cucTeMaTu3alus bu6mmorexa [IOK
3HaHuit no treme "OcHoBelt MKT" https://m.edso00.ru/09d12fd8
56 KonTponbhas pabora o teme bubmmorexa LIOK
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepMmoanHamMuueckas cucTema.
3aganue BHEIIHUX ycuoBui aist T/
cUCTeMbl. BHelHue U BHYTpeHHUE
S7 napametpsl. [lapamerpst T/l cuctemsl bubmorexa LIOK
P prl- 1iap p https://m.edsoo.ru/5f8d38a3
KaK CpeJHUE 3HAUYCHUS BEJIMYHH,
OTHCHIBAIOUINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CamonpousBosibHas penakcarus T/] bubmorexa LIOK
P P https://m.edso0.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moenb UIearsHOTo Ta3a B
59 TEPMOJUHAMUKE. Y CITIOBUS bubmorexa LIOK
p T https://m.eds00.ru/29355001
MPUMEHUMOCTH YTOU MOJEIN
VYpaBaenue MenpaeneeBa-Knaneiipona
60 U BBIPa)KEHME IS BHYTPEHHEH bubnnorexa HOK
P yIp https://m.eds00.ru/bal178d0
SHEPTUU
Bripaxkenue 171 BHyTpeHHEH SHEpPrun
61 OJIHOATOMHOT'0O UACAJIBHOIO rasa. bubnnorexa [IOK
KBa3zucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
62 DnemeHTapHas paboTta B bu6muoteka LIOK

TCPMOIHAMUKE. Brraucnenue

https://m.edsoo.ru/741d5738
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paboTsl 1o rpaduky mpoiecca Ha pPV-
auarpamme

Tennonepenaya kak crnocoo

bubnuorexa [IOK

63 M3MEHEHIA BHYTpeHHeH sneprin 1] https://m.edso0.ru/3d734561
CHUCTEMBI 0€3 COBEPIICHUS pabOTHI

64 KonBekuus, TEmonpoBOIHOCTbD, bu6nuorexa [IOK
U3JIy4CHHUE https://m.edso0.ru/157b54cd
KonunuecTBo TemnoTsl. TennoéMKoCcTh

65 Tena. YielbHast U MOJIsipHast bubnmnoreka [JOK
TEINIOEMKOCTH BelllecTBa. Y AebHas https://m.edsoo.ru/7ba67355
TEIUIOTa CTOPAaHHUS TOTLITUBA

66 Pacuér konuuecTBa TEIIOTHI IpU bubnmoreka [JOK
Terionepeaayue https://m.edsoo.ru/ldb5ad4e

67 [Tonsitue 06 aguadbaTHOM mporiecce. bubnnoreka [IOK
[IepBrlii 3aKOH TEPMOIUHAMUKHU https://m.eds00.ru/d8098824
KonnuecTBo TemioTel U paboTa Kak

68 MepbI U3MEHEHUS BHYTPEHHEH bubmioreia LIOK

https://m.edsoo.ru/b047alcd

sHepruu T/l cuctembl
Bropoii 3ak0H TepMOIMHAMUKH IS

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnmoreka [JOK
nporeccoB. HeoGpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX TIPOIECCOB

70 [IpyHIMIIBI IENCTBHS TEIIIOBBIX bu6mmoreka [IOK
maruH. KITJ] https://m.edso0.ru/2e945513

71 MaxkcumansHoe 3Hadenre KIIJI. Iukin bubmuorexa [IOK
Kapuno https://m.edsoo.ru/fe3857b9

72 Pemenue 3amau bubmorexa LOK

https://m.edsoo.ru/b3efal8b
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DKOJIOTHYECKHE aCIIEKThI
HCITIOJIB30BaHHUA TCIIJIOBBIX

bubnuorexa [IOK

73
nsurareneil. TennoBoe 3arps3HeHne https://m.edsoo.ru/9867aaa’
OKPYKAroIIeH CpeIbl
but6mmoreka [JOK
74 Pemrenne 3amau
A https://m.edso0.ru/c8c70432
O0001IeHNEe U CHCTEMATH3AINA
75 3HaHUH 1o TeMme "TepMoauHaMuKa bubmorexa [IOK
P ' https://m.eds00.ru/28d62b3f
TennoBble MaIIUHEI
KonTponbhas pabora o teme
76 "TepmoauHamuka. TemioBnie bubmorexa [JOK
P | ' https://m.edsoo.ru/1b6e26c5
MaIlNHEI
[TapooGpa3zoBanue U KOHICHCAIIHS.
77 Ucnapenne n kunenne. Y aenpHas bubmmorexa [OK
P ’ https://m.edso00.ru/6f8e6777
TEIUI0Ta NapooOpa30BaHUs
HaceplmeHasie 1 HeHACBIIEHHEIE
napel. KauecTBeHHAs 3aBUCUMOCTh
IUIOTHOCTH U AaBJIECHUSA HACHIIIEHHOTO
78 rapa oT TeMNepaTyphbl, HX bubnnoreka [JOK
HE3aBUCUMOCTE OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIICHHOTO Tapa. 3aBUCUMOCTh
TeMIIePaTyphl KUIICHHSI OT JaBJICHUS B
KAIKOCTH
79 BnaxHocTh Bo3ayxa. AOCOTIOTHAS U bu6muoteka LIOK
OTHOCHTEIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
buobmunoreka [HOK
80 Pemrenne 3amau 1

https://m.edsoo0.ru/18e95ff3
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TBépnoe Teno. Kpucramnmyeckue u

81 amMop(HBIC TeTa. AHU30TPOTIHS Brbmmorexa LIOK
N https://m.edso00.ru/20a88a03
CBOMCTB KpUCTAJUIOB
[InaBneHue u KpucTaIU3aIusl.
82 VnenpHas TEIUIOTA IJIABJICHUS. bubmorexa [OK
https://m.edsoo.ru/6ee91e9f
Cyb6nmumarus
Hedopmaruu TBEPIOTO TENA.

83 Pactskenue u cxatue. COBur. bu6mmoreka LIOK
Mogayns FOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TennoBoe pacuIMpeHUe KUIKOCTEN U

84 TBEPABIX T€I. AHTAPMOHU3M bubnnorexa [IOK
TEIUIOBBIX KOJIEOAHUIT YaCTHL] https://m.edsoo.ru/7babedf2
BEIIECTBA

85 [IpeoOpa3zoBanue 3Hepruu B (ha30BbIX bubnmorexa [IOK
nepexonax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 YPaBHEHHE TCILIOBOrO basiaica https://m.edsoo.ru/ab1521fb

bu6nuorexa LIOK

87 Penterme saza https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHHUE.

88 Kanunnspuele sBnenus. [aBnenue bubmuorexa [IOK
10/ UCKPUBJICHHOM IIOBEPXHOCTBIO https://m.edso0.ru/b42f1f97
xuakoctu. Gopmyia Jlamnaca
O0600111eHNE U CUCTEMATU3ALMA

89 3HaHU# 1o TeMe "ArperaTHbie bubnmnoreka [JOK

COCTOsAHUS BelecTBa. Pa3oBble
nepexonnr"”

https://m.edsoo.ru/0b52575c¢
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KonTponbhas pabora o teme

90 "ArperaTHbie COCTOSIHHSI BEIICCTBA Brbmmorexa LIOK
P | B ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DnexTpu3aius Tel U e€ MpOosBICHUS.
DnexTpuyeckui 3apsia. JBa Bumga
91 3JICK pI/I'—I€CKI/IX 3a IZ[ I:)BII " bubmorera [JOK
P PAROE- https://m.edsoo.ru/1aff445f
[TpoBOAHVKY, TUINEKTPUKH U
MOJTYTIPOBOTHUKHU
DJIeMEHTapHbIN AIEKTPUUCCKUN
92 3apsij. 3aKOH COXpaHCHUS bubmmorexa LIOK
PAL. P https://m.edsoo.ru/f49afd24
3IEKTPUYECKOTO 3apsiaa
93 Bsaumopenicteue 3apsnoB. ToueuHble bubnnorexa [IOK
3apsasl. 3akoH Kynona https://m.eds00.ru/445b7746
bu6mmoreka [IOK
94 Pemenwue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe none. Ero nelicreue bubnmoreka [JOK
Ha AJIEKTPUYECKHE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpskx€HHOCTB 3JIEKTPUYECKOTO
nostst. [IpoOubIi 3apsi. Jluaum
96 Har ;[)Kél?HHOCTH anpeKI; WYECKOTO bubmorexa LIOK
p P https://m.edso00.ru/3dac6957
nosisi. OTHOPOJTHOE AJIEKTPUUYECKOE
rnoJie
IToTeHMaTbHOCTH
97 3JIEKTPOCTATUYECKOTrO 10Jis. Pa3HOCTh bubmorexa LIOK
P ' https://m.eds00.ru/80021447
MMOTEHITMAJIOB U HANPSDKEHUE
08 [ToreHmanpHas 3HEprus 3apsaaa B bubnnorexa [IOK

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/af5fa389
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HOTCHI_[I/IaJ'I SJICKTPOCTATUYCCKOTI'O
T10JI4

CBs3b HaHpﬂ)KéHHOCTI/I IIO0JIA 1

bubnuorexa [IOK

99
PasHOUTH TOTEHIHATIOB UL https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS
100 [IpuHnun cynepno3unuun bubmmorexa LIOK
3JIEKTPUYECKUX TTOJIEN https://m.edsoo.ru/Ocfeda6c
bubmmoreka [JOK
101 Pemrerme saa https://m.edso00.ru/5a582263
[Tone Toueunoro 3apsana. [lone bubnnorexa [IOK
102 .
PaBHOMEPHO 3apsKEHHOM cdepbl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO IO
103 00BEMy mapa. [Tome paBHOMEpPHO bubmioreia LIOK
Y 1? ) p N p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OCCKOHEUHOM TIOCKOCTH
104 IIpOBOHMKY B JIEKTPOCTATUYECKOM bubnnorexa [IOK
rnoJje. Y cjaoBrUe paBHOBECHS 3apsJIOB https://m.edso00.ru/32405eab
105 JMBIEKTpUKA U TOTYIIPOBOJHUKH B bubnnoreka [JOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edso00.ru/060ebab5
Konpaencarop. 21eKTpo€MKOCTh
106 KOHJeHcaTopa. DIEKTPOEMKOCTh bubmmorexa [IOK
& pa- P https://m.eds00.ru/845b4f73
IJIOCKOT'0 KOHAEHCAaTopa
[lapatenbsHOE COEIMHEHNE bubnnorexa [IOK
107
KOHZIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnegoBaTenbHOE COCAUHEHNE bu6nunorexa LIOK
KOHJIEHCATOPOB https://m.eds00.ru/1e992920
b K
109 DHeprus 3apsHsKeHHOT0 KOHIEHCATOpa nommorexa [10

https://m.edsoo.ru/73a34f18
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bu6nmoreka [IOK

110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>keHUE 3apsKEHHOM YaCTHULIbI B but6mmoreka [IOK
OJHOPOJHOM 3JIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
O06o0011IeHNE ¥ CUCTEMATH3ALIMS
113 3HAHUH 110 TeMe "DICKTPUICCKOE bubmorera [JOK
" P https://m.eds00.ru/5752603f
oJjie
KonTponbhas pabora o teme bubmmorexa [IOK
114 " "
DIIEKTPUUYECKOE T0JIe https://m.edsoo.ru/cefe90e9
Cwuna Toka. IlocToSHHBIN TOK.
115 VcnoBus CyIIeCTBOBAHUS bubmorexa HOK
i https://m.eds00.ru/233311b5
MTOCTOSTHHOTO 3JISKTPHUYECKOT0 TOKA
116 Hcrounvku Toka. Hanpsikenue u bubmuoteka [IOK
SJIC https://m.edso0.ru/0839a115
117 3akon OMa Jy1s yJacTKa IETH. bubnnoreka [JOK
DIIEKTPUUYECKOE COMTPOTUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTB CONIPOTUBICHUS
118 OJTHOPOJIHOT'O MPOBOJTHUKA OT €r0 bu6nuorexa LIOK
JUTMHBI U TUTOILA/IH MOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUCHHUS
119 VY nenpHO€E CONMPOTHUBIICHUE BEIIECTBA. bubnnorexa [IOK
Pemrenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapaiebHOE,
bubmuorexa [IOK
120 CMCIIAHHOE COCIMHCHHUC

IIPpOBOAHUKOB

https://m.edsoo.ru/236f7e07
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Pacuét pa3zBeTBIEHHBIX

121 aJeKTprUecKuX enei. [IpaBuma Bubmmorexa LIOK
P H P https://m.eds00.ru/1794cf37
Kupxroga
bubnunorexa LIOK
122 Pewenue sanas https://m.edso0.ru/3881b469
123 Pabota anexTpuueckoro Toka. 3akoH bubnnoreka [JOK
Jxoyns —Jlenna https://m.eds00.ru/a3605¢c5¢
bubmuorexa [IOK
124 Pewenue sanaq https://m.edso0.ru/6761bfOf
MOoIIHOCTD IEKTPUUECKOTO TOKA.
125 TenIJIIIOBa;I MO HZI()JTL BBIICIISIEMAas Ha bubmorexa LOK
= » BEUAL https://m.eds00.ru/99750a6f
pesucrope
bubmmoreka [IOK
12 P
6 CHICHHE 3aad https://m.edsoo.ru/eb72fc24
197 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE bubmuorexa [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
3akon OMa 115t TOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
128 .
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bu6nunorexa LIOK
129 Pewenue sanas https://m.edso0.ru/35800679
bu6mmoreka [IOK
130 MoHoCTS HCTOUHNKE TOK2 https://m.edsoo.ru/a0ae51d8
bu6nunorexa LIOK
131 Kopotwoe sampikanue https://m.edso0.ru/546f5632
132 Konpaencarop B enu noCTOSIHHOTO bu6nunorexa LIOK
TOKa https://m.edsoo.ru/35368f3e
133 Pemenue 3amau bubmorexa [OK

https://m.edsoo.ru/4410cef0
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134 Pemenue 3agau mo reme bubmuorexa [IOK
"TlocTOSIHHBIN MEKTpUYECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3anay o reme but6mmoreka [IOK
"IIoCTOSIHHBIN NEKTPUYECKUH TOK" https://m.edso0.ru/744261b8
136 Pemenue 3a1a4 1mo reme bu6nunorexa LIOK
"[TocTOSTHHBIN TEKTPUUECKUIA TOK" https://m.edsoo.ru/eb5d4687
O0600611eHNe U cHCTeMaTU3alus
137 3HaHui o TeMe "[locTosHHBIHI bubamorera LOK
. " https://m.edsoo.ru/bfd7a050
AIEKTPUIECKUN TOK
138 KonTponbHas padbora 1o teme bubnuorexa [IOK
"TIoCTOSHHBIN NEKTPUYECKUH TOK" https://m.edso0.ru/1885ddf1
DneKTpuyecKasi IpOBOAUMOCTh
139 a3 IMYHBIX BEIIECTB. DIIEKTPUUECKUN bubmmorexa [OK
P + IICKTIP https://m.eds00.ru/da794295
TOK B MeTaJu1ax. CBEpXIpPOBOAUMOCTD
DNEKTPUUECKU TOK B paCTBOpPAX U
140 acIIaBax 3JIEKTPOJIMTOB. 3aKOHBI bubmorexa LIOK
P P ' https://m.edsoo.ru/4b423491
®dapajes s 3IEKTPoau3a
bubnunorexa LIOK
141 i A
ueirputiecknuii Tok B rasax. Ihiasma https://m.eds00.ru/92d92f76
142 DIIEKTPUYECKUI TOK B BAKyyMe. bubnmoreka [JOK
BakyymHBIe IpHOOPHI https://m.edso0o.ru/2E+160
143 DNeKTpUYECKU TOK B bubnnorexa [IOK
IIOTYIIPOBOIHHUKAX https://m.edso0.ru/ab61c660
bu6mmoreka [IOK
144 I1 0
OYTPOBOAHHIKOBEIC TPHOOPE! https://m.eds00.ru/83622200
DOuU3nUeCcCKUil MPAKTUKYM MO TEME
" P M bubmuorexa [IOK
145 N3mepenue cuibl ToKa U

HAIps>KCHUA B HCIIH ITIOCTOSIHHOI'O

https://m.edsoo.ru/5643ea56
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TOKa IPH ITOMOIIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEITHHBIX
npubopoB" nin "3HAKOMCTBO C
udpoBoii 1aboparopuei Mo GpusmkKe.
IIpumepsl n3mMepenus Gpu3nYecKux
BEJIMYMH IIPU TOMOIIN
KOMITBIOTEPHBIX TaTYUKOB"

146

OuU3HYECKU NPAKTUKYM 110 TEME
"N3y4eHne HepaBHOMEPHOTO
JBUKCHHUS C LIEJIbIO ONIPEACICHUS
MIHOBEHHOH cKOpocTH"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

@u3HYECKU PAKTUKYM 110 TEME
"N3mepeHue ycKOpeHusl Ipu
IPSIMOJINHEITHOM paBHOYCKOPEHHOM
JIBM>KEHHUH IO HAKJIOHHOM IIOCKOCTH"
wiu "HccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBUKEHUH"

but6mmoreka [IOK
https://m.edso00.ru/6960b6ef

148

DU3NYECKUI TPAKTUKYM T10 TEME
"N3mepenHne yCKOpeHHst CBOOOTHOTO
najgenus" win "N3ydeHue ABUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

bu6nmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

@U3HYECKUI IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Teja 110
OKPY>KHOCTH C TIOCTOSIHHOU T10
MOJYJIFO CKOPOCTBIO" MIIN
"UccnenqoBaHue 3aBUCUMOCTH
nepuoja oopaeH!s: KOHUYECKOro
MasiTHUKA OT €ro napameTpos"

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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150

DU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenue paBHOICUCTBYIOICH
CWJIBI TIPH IBMXKEHUU OpycKa 1mo
HAKJIOHHOM TUIOCKOCTU" WIIN
"I[IpoBepka runoTe3nl 0
HE3aBHCHUMOCTH BPEMEHH JIBIKEHUS
Opycka 1Mo HaKJIOHHOW ITOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"”

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

Pu3HYeCKUil NPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJT
YOPYTOCTH, BOSHUKAIOIIUX B MPYKUHE
U PE3UHOBOM 00pasle, OT UX
nepopmanun” win "M3yuenue
JBUYKEHUS CUCTEMBI TEJ, CBI3aHHBIX
HUTHIO, IEPEKUHYTOMN Yepe3 JErKUil
610K"

bu6nuorexa [IOK
https://m.edsoo.ru/b55b81al

152

@uU3HYECKU IPAKTUKYM 110 TEME
"N3mepenue ko3P uiirieHTa TpeHus
0 BEJIMYMHE YTIIOBOTO

k03 durmenta 3aBucumoct Frp(N)"
wiu "HccnenoBanue IBUKEHUS
OpycKa 1o HaKJIOHHOH MJIOCKOCTH C
MepeMEHHBIM K03 PHuImeHTOM
Tpenus" win "M3ydeHue nBrKeHus
rpysa Ha Bajly ¢ TpeHuem"

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

153

@uU3HYECKUI PAKTUKYM 110 TEME
"HccnenoBanue ycioBUN PaBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpamenus" uinu "KonctpyupoBanue

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7
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KPOHIITEHHOB U pacyéT CHUJI
ynpyrocta" wiu "M3yuenue
YCTOWYUBOCTHU TBEPAOTO TEIIA,
HMMEIONIETO TUI0AaAb Onops"

154

DU3NYECKUI TPAKTUKYM T10 TEME
"N3mepenue ummynbca Teia 1no
TopMo3HoMy yTu" unu "M3mepenne
CHWJIBI TATH, CKOPOCTH MOJETIHU
3JIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI
Tsru" unu "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
niu "HccnenoBanue coxpaHeHUs
HMITyJIbCA IIPU YIIPYTOM
B3aumozeicteun" unu "M3mepenne
KHHETHYECKOW SHEPTUU Teja 1o
TOPMO3HOMY ITyTH"

bubnunorexa LIOK
https://m.edsoo.ru/856fb28e

155

@uU3HYECKU IPAKTUKYM 110 TEME
"N3yueHue u30TepMUUYECKOTO
nporecca (peKoMeH0BaHO
WCIIOJIb30BaHUE IUPPOBOH
naboparopun)" wiu "N3zydenue
M30XOPHOTO Mpoiiecca” uin
"N3yuenue nzobapHoro mporecca"
unu "[IpoBepka ypaBHEHUS
coCTOSAHUS"

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

156

@uU3HYECKUI PAKTUKYM 110 TEME
"N3mepenue ynenbpHon
TemoéMkocti" mwin "Uccienosanue
Tporiecca OCThIBAHHUS BeIIecTBa" UITH

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faab1l
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"UccaenoBanue aqnadaTHOTO
nporecca” win "Uzyuenue
B3aMMOCBSI31 SHEPTUU
MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUSA
Y TEMIIepaTypbl KUIIEHUS KUAKOCTEN"

157

@U3HYECKUI NPAKTUKYM II0 TEME
"N3y4yeHue 3akOHOMEpPHOCTEN
WCIIapeHus KUAKOCTEN" uiun
"N3mepeHue yaenbpHON TEMIOThI
mapieHus apaa’ win "M3ydyenue
CBOMCTB HaCBIIIEHHBIX AapOB" WU
"N3mepenne abCOTIOTHOMN BIAYKHOCTH
BO3/lyXa M OLIEHKA MaccChl IapoOB B
nomenieHun". smepenue

ko3 (urmeHTa moBEpXHOCTHOTO
HATSDKEHUS

bubmmoreka [JOK
https://m.edsoo.ru/6bla23b5

158

@uU3HYECKU IPAKTUKYM 110 TEME
"Habmtoienne npeBpalieHus SHEPruu
3apsHKEHHOT0 KOHEHCAaTopa B
SHEPTHIO U3ITyYeHHUs CBETOIuOAa" NN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
coJieprKalleil KonaeHcaTop" win
"Pacnipenenenue pa3HoCTH
MTOTEHITUAJIOB (HAIMPSDKEHUS ) TIPH
MOCJIEIOBATEIILHOM COEIMHEHUU
KOHJIeHCaTOpoB"

bu6nunorexa [IOK
https://m.edsoo0.ru/ec424377

159

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenqoBanue CMENIAHHOTIO
COEIMHEHUS PE3UCTOPOB'" WIIN

bu6nuorexa [IOK
https://m.edsoo.ru/2b179d98
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"U3mepeHne yaenbHoro
COINPOTHUBIIEHUS IPOBOIHUKOB'" WU
"HccnenoBanue 3aBUCUMOCTH CUJIbI
TOKa OT HAMPSKEHUS IS JTaMIIbI
HakanuBaHus"

@U3HYECKUI NPAKTUKYM II0 TEME
"HaGnronenue anexrponuza" win
"U3mepenue 3apsaa 0THOBAJIEHTHOTO
noHa" unu "HMccnenosanue

bu6mmoreka [IOK

160
3aBUCHUMOCTH COMIPOTUBIICHUSA https://m.edso00.ru/64b6e901
TEPMOpPE3UCTOpa OT TeMIepaTypsl”
unu "CHsITUE BOJIBT-aMIIEPHOU
XapaKkTEepUCTUKU quojaa”
PeseprubIil ypok. O6001eHue 1
. bubmuorexa [JOK
161 cUCTeMaTH3als 3HaHUH 110 TEME nosmorexa L
"KeMaTiKa” https://m.edso0.ru/ed017d93
PezepBHblil ypok. O6001IEHNE U
. bubmuorexa [IOK
162 CHUCTEMaTH3aIUs 3HAHUH 110 TeMe 1
" " https://m.eds00.ru/3149956b
MHAMUKa
PesepBHelit ypok. O000IICHHE U
. bubnnoreka [JOK
163 cucTeMaTu3als 3HaHUH Mo TeMe i
"o " https://m.eds00.ru/0f9752ac
TaTHKa TBEPJOTO Tela
PesepBHeIit ypok. O000ICHHE U
. bubnmoreka [JOK
164 cUCTeMaTH3alUs 3HAHUHU 110 TEME htI':Isz'I/I;ImTe dsoilru 16c0df9ce
"3aKOHbBI COXpAHEHHUS B MEXaHUKE" T '
Peseprubiil ypok. O6001eHIE 1
165 CHUCTeMaTH3aIlvs 3HAaHUH 110 TeMe bubmuorexa [IOK

"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976
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PeseprubIil ypok. O6001eHue 1

166 CHCTEMaTH3alMs 3HAHUH 10 TeMe 1 bubnuorexa [IOK
"Tepmoaunamuka. TenaoBble https://m.edsoo.ru/Obcc77cl
MAaIIuHb"

PeseprubIil ypok. O6001eHIE U
CHCTEMaTH3allMsl 3HaHUI 110 TeMeE bubnunorexa LIOK

167 1
"ArperaTtHble COCTOSIHHSI BEIIICCTBA. https://m.edsoo.ru/59ca5c91
®da3zoBble IEpexXoab"

PesepBublil ypok. O0001IEHIE U
168 CI/ICTEMaTI/ISZ.’p Hst 3HaHI/H711u 10 TEME 1 bubmmorexa [OK
" B | https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepsHeIi ypok. O000IIEHNE U
169 CHCTEMaTHSZp Ut 3HaHPII>I'IH 10 TEME 1 bubmorexa [OK
Ivl o https://m.edsoo.ru/3cae6dal
"I[ToCTOSTHHBIN 2EKTPUYECKUMA TOK"
PesepBubiil ypok. O000IIEHNE T

170 CI/ICTEMaTI/BZp 1581 3HaHI/II;-I 10 TEME 1 bubmorexa [OK

" B " https://m.edso0.ru/cc7681d4
Toku B pa3nIuyHBIX cpeaax
OBHIEE KOJIMYECTBO HACOB I10 170 16

[NPOIT'PAMME
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11 KJIACC

KoaunuecTBo yacoB JIeKTPOHHBIE

Ne Hara undposbie
Tema ypoka Konrpoabnbie | IlpakTuuyeckue

n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE

padoThbI padoTbI
pecypchbl
BzauMoaelicTBHE TIOCTOSHHEBIX
1 MAarHMTOB U IPOBOJIHUKOB C TOKOM 1 bubamorexa [OK
POBOA ' https://m.edso00.ru/487a8593

MarunutHoe nojue. ['unoreza Ammnepa
BexTop MarHuTHOM UHAYKIIMH.

5 [TpuHLIMI CynepnO3UIIH 1 bubmmorexa [IOK
MarHuTHBIX noJieit. JInauu https://m.edsoo.ru/4clabcch
MarHMTHOW UHAYKUUH

3 MarsuTHO€ 1oje NpOBOAHUKA C 1 bubnmoreka [JOK
ToKOM. OnBIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amniepa, e€ HanpaBlIeHUE U 1 bu6muoteka [IOK
MOAYIb https://m.edso0.ru/26d9c5ba

bu6mmoreka [IOK

5 P 1

cHieHHe saat https://m.edsoo.ru/a37a0c21

5 IIpumeHeHne 3akoHa Ammepa. 1 bubnnorexa [IOK
DIIEKTPOU3MEPHUTEIIbHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HampaBieHUE U

7 MOJYJIb. JIBUKEHHE 3apsIKEHHOMN 1 bubmuorexa [IOK
YaCTHULIbI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJie

bubmmoreka [IOK
8 P 1
CHieHHe saat https://m.edso00.ru/504e98c7
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bu6nmoreka [IOK

P
9 abora cuet Jloperia https://m.edsoo.ru/d518be4b
bubnuorexa [IOK
10 P
CHLICHHE 3a/1ad https://m.edso0.ru/93617bd9
MarauTHOE II0JIE€ B BEIIECTBE.
11 deppomMargeTuky, mapa- u bubmmorexa [OK
pp » 11ap https://m.eds00.ru/30ff9608
JIMaMarHeTUKA
OCHOBHBIE CBOMCTBA
12 dbeppomaruetukoB. [Ipumenenue bubmmorexa [JOK
PP P https://m.eds00.ru/0b58190a
(dheppOMarHeTHKOB
13 Pemenue 3amau mo teme bubmuorexa [JOK
"MaruutHoe moie" https://m.edsoo.ru/5b55c307
14 Pemenue 3agau no reme bubmuorexa [IOK
"MarautHoe 1oje" https://m.edsoo.ru/41c4ae8a
SIBrieHUE DIEKTPOMATHUTHOMN
15 HH nn. [ToTok BekTOpa bubmmorexa [JOK
KT, P https://m.edsoo.ru/b3efadcl
MarHUTHON WH]TYKITUU
bubmuorexa [IOK
16 IIC menyKim https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHuTHON UHAYKIIMH bubnuorexa [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe mosie. bubnuorexa [IOK
Toxku dyko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMY B IBUKYIIAXCS bu6nunorexa LIOK
IIPOBOJTHUKAX https://m.eds00.ru/0235cc02
20 Pemenne 3amau bubnnorexa [JOK

https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618

bu6nmoreka [IOK

21 IT JI
papiio Senta https://m edso0.ru/bbc22726
NunyktuBHOCTh. KaTymika
22 WH, I[yKTI/IBHOCTI/I B eliln bubmmorexa [IOK
AV . https://m.edso0.ru/621eae9d
MTOCTOSTHHOT'O TOKa
93 SBnenne camonnaykimu. I1C bu6nunorexa [IOK
CaMOMHAYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOT'O TOJISL KaTyLIKU bubnnorexa [IOK
C TOKOM. DJIEKTPOMAarHUTHOE T0JIE https://m.edsoo.ru/b3cOad1l
bubmuorexa [IOK
25 P
cHicHHe saat https://m.eds00.ru/88f69d2b
O00011eHNE U cUCTEMATU3ALML
26 3HAHUU 110 TeMe bubmmorexa LIOK
" " https://m.eds00.ru/76484025
DNEeKTPpOAUHAMUKA
97 Konrponbnas padora o Teme bubmuoteka [IOK
"OnekTpoauHaMuka" https://m.edso00.ru/8ae09b98
Koneb6aTtenbHas cucrema.
28 CBoOoiHbIE KOTIEOaHUs bubmmorexa [JOK
’ https://m.edsoo.ru/7c1db385
["apmonmueckue KoneOaHus
KunemaTndeckoe u TMHAMHYECKOE
29 OTMCAaHHE KOJIeOaTETHHBIX bubmorexa LIOK
. https://m.edso0.ru/87ce9498
JIBHDKCHHIM
DHepreTuyeckoe onucanue. BeiBo
JTUHAMHYECKOTO OTTMCAHMS
. bubmmoreka [JOK
30 rapMOHUYECKUX KOJIeOaHUH U3 UX

SHEPICTUUCCKOTO U
KHMHCEMATUYCCKOI'O OIIMCaHuA

https://m.edso0.ru/e3c99692
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bu6nmoreka [IOK

31 A 0 7
MILIHTY @ ¥t asa KoseOanmi https://m.edsoo.ru/7a0c439a
[lepuon 1 yacToTa KoJICOAHMIA.
[leproa Manmbix CBOOOIHBIX
32 KOJIeOaHUIT MaTEMaTHYECKOTO Bubmaorexa ITOK
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOIHBIX
KoJieO0aHUH TIPY>)KUHHOTO MasiTHUKA
3aryxarolue Kojueoanus.
33 BLIIZX K SII{HLIe KoneOauus Bubmaorexa ITOK
YA ' https://m.edso00.ru/72e93d09
Pe3onanc
bubmuorexa [IOK
4 A
3 BrOKONICOaNUA https://m.edsoo.ru/6add2644
bu6nuoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpoxk-koH(Depeuus "MexaHHUECKHUE
36 K(E)Jle6aHI/I$({b BpM LLIKaJIBHBIX Bubmaiorexa ITOK
3]3 https://m.edso0.ru/8ef587be
WHCTPYMEHTAaxX
O00011eHNEe U CUCTEMATU3ALML
37 3HAHUN 110 TeMe "MexaHndecKue bubmaorexa LIOK
https://m.edsoo.ru/eb84182f
koneOanus"
DneKTpOMarHUTHbIE KOJIeOaHUsI. bubnmoreka [JOK
38 .«
KonebaTenpHbIN KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b
aMILIUTY/IBI 3apsa KOHIEHCATOpa C bubnnorexa [IOK
39 o
aMIUIATYJIOM CHIIBI TOKA B https://m.edsoo.ru/093f9afl
Kos1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bu6muoteka LIOK

nacaJibHOM KoJIe0aTeIbHOM KOHTYpPC

https://m.edsoo.ru/d1e2d543
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3aTyxa}om1/Ie SJICKTPOMAardiuTHBIC

41 KoJsieOanus1. BeIHyX1eHHBIC bubmorera [JOK
' YEA https://m.eds00.ru/5e668619
AJIEKTPOMATrHUTHBIC KOeOaHus
IlepemenHslii Tok. Pesucrop u
42 KOHJIEHCATOP B IIETIH IIEPEMEHHOTO bubmmorexa [JOK
A pBl p https://m.eds00.ru/84836152
TOKa
43 Karyimika HHIyKTUBHOCTH B LIENU bubnnorexa [IOK
MEpPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa [uIsl SJIEKTPUYECKON LEnn bubnmnoreka [JOK
44
IIEPEMEHHOT0 TOKa https://m.edso0.ru/8bae38e6
MOoIHOCTh EPEMEHHOTO TOKA.
45 AMIUTUTYTHOE U JCHCTB ee bubmorexa LIOK
ya a yrom https://m.edsoo.ru/lcac6cdc
3HAYCHHUE CHJIbI TOKA M HANIPSHKESHUS
46 Pe3oHaHC B 2JIEKTPUUECKOI 1IeNTH bubmorexa LIOK
P H https://m.eds00.ru/087506df
bu6nmorexa [IOK
47 Pemenue
HICHHE saiat https://m.edso0o.ru/al16836a4
WneanbHbiif TpanchopmaTop.
IIpousBoacTBo, nepenaya u bubnnorexa [IOK
48 -
MOoTpeOIeHNE AIEKTPHUICCKOI https://m.edsoo.ru/f97418ae
SHEPTUH
OKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE AJIEKTPOIHEPIHUH.
49 Kp JIbT i chonwo;)aHHﬂp bubmorexa LIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUHU B TTIOBCETHEBHOM
KU3HHU
50 Pemenue 3agau bubnnorexa [IOK

https://m.edsoo.ru/ee6677ed
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bu6nmoreka [IOK

1 P
> clietme sajat https://m.edso0.ru/7cab59f8
O0001IeHNEe U CHCTEMATH3AIINS
52 3HAHHUH 10 TEME bubmorexa LOK
https://m.edso0.ru/401024a9
"DneKTpoMarHuTHbIE KoeOaHus "
MexaHnueckue BOJIHEL
53 XapakTEPUCTUKA MEXAHUYECKUX bubmmorexa [OK
p p https://m.edsoo.ru/a58e109f
BOJIH
54 CBolicTBa MEXaHHYECKHUX BOJIH bubmorexa LIOK
https://m.edso0.ru/d9ae1000
bubmuorexa [IOK
55 . X
3BYK. XapakTepuCTHKH 3BYKa https://m.edso0.ru/138b6f09
56 Hndpas3syk u yiaptpassyk. lllymosoe bubnmnoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEN CPEJIbI https://m.edso00.ru/7380038f
bubmuorexa [IOK
57 P
CHLICHHE 3a/1ad https://m.edsoo.ru/cfd918bf
DJIEKTPOMAarHUTHBIE BOJIHBI.
58 Hsnydenne 31eKTpOMardHuTHEIX bubmmorexa [OK
i P https://m.edsoo.ru/714e5dbl
BOJIH
OHeprust 31eKTPOMarHUTHBIX BOJIH. bubnnorexa [IOK
59 N
CBo¥CTBa 2JIEKTPOMAarHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[IIkasa JIeKTPOMATrHUTHBIX BOJTH.
60 I[IpuMeHeHNE DIEKTPOMArHUTHBIX bubnnorexa [IOK
p p https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpuHIUTIBEI paIUOCBA3U U
61 TeneBuaeHus. Paguoaokamust. bu6nuorexa [IOK

DNEeKTpOMarHuTHOE 3arpsi3HEHNE
OKpYXKaroIlen cpesbl

https://m.edso00.ru/9f96f1f8
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62 KoHTposnbHas paboTa mo teme bubnmnoreka [JOK
"Konebanus u BoJHbI" https://m.edso0.ru/4f7985a0
63 CgerT. 3aKOH MIPSIMOJIMHEIHOTO bubmuoteka [IOK
pacIpoCTpaHEHHUs CBETA https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npuMEHEHUE
64 3aKOHA MPSMOJIMHEHHOTO bubmmorexa LIOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUsI CBETa
65 OTtpaxenue ceta. [mockoe bubnmoreka [JOK
3epkano. Cdepudeckoe 3epKano https://m.edso0.ru/a005d2bb
[Ipemomiienne cBeta. AGCOTIOTHBIM
Y OTHOCUTEJIbHBIN MOKa3aTelb
66 npenomienus. [lonmHoe BHyTpeHHEE bubmorexa LIOK
P ' . P https://m.edsoo.ru/bc2e55cd
otpaxenue. [IpenenpHbIi yromn
MOJIHOT'O BHYTPEHHETO OTPaXKEHUS
Pemienue 3aga4 Ha mpuMeHeHUE
67 3aKOHOB OTPAKEHUS U MIPETOMIICHUS bubmmorexa [IOK
P P https://m.edso00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jlucriepeust
68 cBera. CIIOXKHBIN cocTaB 6€10ro bubmmorexa [JOK
' https://m.edsoo.ru/d8elc3be
cBeta. LBet
69 JIunzel. @OKyCcHOE pacCTOsTHUE U bubnmnoreka [JOK
ONTUYECKAsl CUIIA JIMH3bI https://m.eds00.ru/60441359
70 [TocTpoenune n3o0paXkeHUii B IMH3aX bubnnorexa [IOK
Y UX CUCTeMax. YBeJIUYCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3anau Ha mocTpoeHue
. bubnmoreka [JOK
71 n300pakeHHi, TIOTy4aeMBbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09
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bu6nmoreka [IOK

72 r
13 KK OIITHHCCKa cueTemMa https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenenst
73 I I/IMGHI/IMOSTI/I re(I))MHeT AYECKOH bubmorexa LOK
p p https://m.edsoo.ru/cd174a10
OIITHUKHU
74 CKopoCTh CBETA U METOJIBI €€ bubnnoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubmuorexa [IOK
» Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 Hurepdepentus caera https://m.edsoo.ru/5fc0c638
KorepeHTHbIe UCTOYHHUKU. Y CTIOBUS
77 HaOII0IeHUSI MAKCUMYMOB U bubmorexa HOK
o yM https://m.edso0.ru/c6416d48
MI/IHI/IMYMOB
bubmuorexa [IOK
8 Pemenue sania4 https://m.edsoo.ru/3061de2b
bu6nmoreka [IOK
7 IT
9 PHMEHEHHE HHTEpdEpeHIIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jindpaxuns ceera https://m.edsoo.ru/12ed04b5
Hudpakiuonnas pemérka. Y cioBue bubnmoreka [JOK
81
Ha0JI10/IeHUS TJIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bu6nuorexa LIOK
82 Pemenue sanau https://m.edsoo.ru/d58c411a
83 [ToiepedyHOCTh CBETOBBIX BOJIH. bubnmnoreka [JOK
[Tonspuzanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3agau bubmorexa LIOK

https://m.edsoo.ru/c56c8158



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158

bu6nmoreka [IOK

8 (CBETOBEIC ARTEHITT B MPHPOJE https://m.eds00.ru/0b36363d

86 O06001IeHHe U CUCTeMAaTH3AIIHS bu6mmoteka [JOK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b

87 KonTponbHas pabota no teme bubnmoreka [JOK
«Ontuka» https://m.edso0.ru/82315dd4
['paHuIBl TPUMEHUMOCTH

88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [IOK
3JIEKTPOJTUHAMUKH W TTPUHITUTL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEILHOCTH

89 ITocTynatel cienuanbHOU TEOPUU bu6munorexa [IOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOM
unTepBai. [IpeobpazoBanus

90 Jlopenua. YcimoBre Npu4MHHOCTH. bubmuorexa [JOK
OTHOCUTENBHOCTD https://m.edso00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3amMe/lJICHIEe
BPEMEHHU U COKpAIICHUE JTTHHBI

o1 DHeprus U UMITYJIbC bubmuoteka [IOK
PEIATUBUCTCKON YaCTULIBI https://m.edso00.ru/853a64fc
CBs13b Macchl ¢ YHEPruen u

92 UMITYJIbCOM PENIATUBUCTCKOMN bubamorera LOK

https://m.edsoo.ru/b6258ffa

YaCTULIBI. DHEPTUs OKOs

93 PaBHOBeCHOE TEIIOBOE U3ITy4YEeHUE bubmmorexa [IOK

https://m.edso0.ru/f54035a5
94 3akoH cMeleHus Buna bubmorexa [JOK

https://m.edsoo.ru/1c5ff752
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95 I'umoTesa M. Ilmanka o kBaHTax. bubmuorexa [IOK
DoToHEI https://m.edsoo.ru/a5ffa218
bubnunorexa LIOK
% DHeprus u MMITYIEC (oTOHA https://m.edsoo.ru/7fb307ec
97 ®dotorpdext. OnpiTer A. T bubnmoreka [JOK
CroneroBa. 3akonsl (oTodPdexTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEIHA 114
98 dotorddekra. "Kpacnas rpanuma" bubmorexa LIOK
P parul https://m.edso00.ru/01ef4556
doTtorpdexra
99 Hasnenue cera. OnbiTh [1. H. bubnnorexa [IOK
JlebGenena https://m.edso0.ru/64b4f966
. bu6nuoreka [IOK
100 BonHoBbIe CBOACTRA TaCTHI https://m.edsoo.ru/f59cfcec
Bomansr ne bpoiins. J[nnHa BOIHEL 1€
101 b OﬁHHI:d aI;Me BI §6naCTI/I ) buGmorera [IOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH JBUKYIIEHCS YaCTHUIIBI
. bubnuorexa [IOK
102 Koprycky11pHO-BOIHOBOH Jyarusm https://m.edsoo.ru/8ccab62a
103 Judpakiuus 31€KTpOHOB Ha bubnnorexa [IOK
KpUCTAILIaX https://m.edsoo.ru/30dbal8c
Crneuuduka usmepeHuii B
104 Mukpomupe. COOTHOIICHHS bubmorexa HOK
POMHP oo https://m.edsoo.ru/65783dec
HeomnpeaenénHocrel ['elizendepra
bu6nuorexa [IOK
105 Pemerme rpaguieckix saxad https://m.edsoo.ru/e70195bd
106 Pemienne pacu€THbIX 33124 bubnuorexa [OK

https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182

KonTponbhas pabota no temam:

" . bu6mmoteka LIOK
107 OCHOBHUCTO ’ K:)pnycxympHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
OMBITHI IO UCCIIETOBAHUIO CTPOEHUS
108 atoma. [Tnanerapnast Mmogens aToma bubamorera LIOK
) p a https://m.edso0.ru/312b750a
Pesepdopna
bubmuorexa [IOK
109 Hocrymatst bopa https://m.edsoo.ru/404dfa9a
110 Bunbr cnexktpoB. CriekTp ypoBHEH bubnmnoreka [JOK
SHEpPruy aToMa BOJAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKIEHHOE bu6munorexa [IOK
U3JIyYEeHUE CBETa https://m.edso0.ru/f945d85c
bu6mmoreka [IOK
112 J
asep https://m.edso0.ru/2288a0c4
Hyxnonnas monens siipa
I'eiizen6epra-lBanenko. 3apsa u bubnnorexa [IOK
113
MacCcOBO€ YHUCIO Aapa. M30Tomsbl. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTE
3aKOH paJIMOaKTUBHOTIO pacnajia.
CBoiicTBa HOHU3U ero
114 W3ITyIEHUS Bnnﬂlfy}lzo B bubnnorexa LHOK
v ] https://m.edsoo.ru/aab98bef
pPaanoOaKTUBHOCTU HA KUBbIE
opranusmsl. /lozumerpus
DHeprusi CBI31 HyKJIOHOB B fJIpe.
Snepnsie cunbl. JledekT Macco
115 aapa. SinepHelie peakuuu. SaepHoie bubamorexa [IOK

peakrtopsl. [IpoOembr
YIPaBISEMOTO TEPMOSIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHUHTE3a. JKOJIOIMYECKHE aCIIEeKThI
pa3BUTHSA AIEPHON SHEPIETUKU

MeTtobl perucTpaiyy u
UCCIIEOBaHMS 3JIEMEHTAPHBIX
yactul. OyHaaMeHTalIbHbIE

bu6mmoreka [IOK

116 B3anMoOAeicTBHA. baprnoHbI, ME30HEI
a p ’ https://m.edsoo.ru/l1ac08a5b
u nentoHsl. llpencrasienne o
CranpaptHoil Mogenu. Kapk-
TJIFOOHHAs MOJIENh aJPOHOB
®usuka 3a npenenamu CtanaapTHON
117 Moaenu. TéMHas Matepus U TEMHas bubnnorexa [IOK
sHeprusi. EnuncTBO hrusmaeckoit https://m.edso0.ru/c026fd37
KapTHUHBI MUpa
118 DTarnbl pa3BUTHS ACTPOHOMHUHU. bubmmorexa [IOK
3HavYeHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpruMeHUMOCTH 3aKOHOB (DU3UKHU
119 JUTsL OOBSICHEHUSI TPUPOJIBI bubnmoreka [JOK
KOCMHUYECKUX 00BEKTOB. METObI https://m.edso0.ru/39c44028
aCTPOHOMHUYECKHUX UCCIETOBAHMI
CoBpeMeHHbBIE ONITUYECKUE
120 TEJIECKOIBI, PAAUOTEIIECKOIIBI Bubmorexa ITOK
»P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(]epHast aCTpOHOMUS
Bun 38é3nHoro Heba. Co3Be3mus,
121 SIpKHE 3BE3/bI, INIAHETHL, UX bubnnorexa [IOK
p ’ ’ https://m.edso0.ru/aac588eb
BUIMMOE IBHKEHHE
Conneunas cucrteMa. CoJHIIE.
bubmuorexa [IOK
122 ConHeyHast akTUBHOCTEL. MICTOYHHK

sHepruu CosHIA U 3BE3]

https://m.edsoo.ru/22748eb4



https://m.edsoo.ru/1ac08a5b
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https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4

3BE3/bl, UX OCHOBHBIC
XapakTepucTuku. /luarpamma

bubnuorexa [IOK

123
"CrieKTpabHbIN Kacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3IbI TIIaBHOM bubmuorexa [IOK
OCJIEJOBATEIbHOCTH https://m.edsoo.ru/b3cb766¢
BnytpenHee ctpoeHue 3BE31.

CoBpeMeHHbIE TPEACTABICHUS O
125 MIPOUCXOKICHUH W DBOJIIOIINH bubmorexa LIOK
P 8 n " https://m.edsoo.ru/d09da494
ComnHua u 3B€3/1. DTallbl )KU3HU
3BE3]
Mneunsiii Ilyts — Hamia ['anaktuka.
126 Tunel ranaktuk. YEpHBIC TBIPHI B bubmorexa LIOK
i AP https://m.edsoo.ru/7cd10a0a
SIpax rajJakTHK
Bcenennas. Paciumpenue

127 Bcenennoii. 3akon Xa66mna. Teopus bubnuorexa [IOK
Bosbiioro B3peiBa. PennkroBoe https://m.edsoo.ru/3dbdf0d2
W3ITy9CHHE

128 MacmrabHast cTpykTypa BeeneHHoi. bu6muoteka [IOK
MertaranakTuka https://m.edso0.ru/ce234633
Hepeménnsie mpoOaeMbl bubnmoreka [JOK

129
aCTPOHOMHH https://m.edsoo.ru/d37d9ffe
Pu3nUeCKUi IPAKTUKYM 110 TEME
"HUccmenqoBaHue MarHUTHOTO ITOJIST

130 MTOCTOSIHHBIX MarHUTOB' HIIH bubmuorexa [IOK

"UccnemoBanue CBOMCTB
beppoMarHeTHKOB" WK
"UccaenoBaHue OeHCTBUS

https://m.edsoo.ru/67361aef
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MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Du3HUECKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl Amnepa" win
"N3ydyeHue 3aBUCUMOCTH CHJIbI
Amrniepa OT cujIbl TOKa" WK
"OnpeneneHne MarHUTHON
MHAYKLIAN HAa OCHOBE U3MEPEHHUS
cuibl Amniepa”

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

Du3nYeCKU MPaAKTUKYM 10 TEME
"UccnemoBaHue SIBICHUS
AJIEKTPOMArHUTHOM MHAYKIUU'" WU
"OnpeneneHne MHAYKIIUA BUXPEBOTO
MarHuTHOTO HOJIs"

https://m.edsoo.ru/c36658da

133

Pu3HYECKU IPAKTUKYM I10 TEME
"HccaenoBaHue IBIEHUS
camounHaykiuu" win "Coopka
MOJIEJN 3JIEKTPOMAarHUTHOTO
reneparopa"

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

134

Pu3NUECKU IPAKTUKYM I10 TEME
"N3mepenue nepruoa cBOOOTHBIX
KoJie0aHUN HUTSIHOTO U TPY>KUHHOTO
MasATHHUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5d159d35

135

Du3NUECKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue 3HEPrUuM B
MPY>KMHHOM MasiTHUKe"

bu6nunorexa LIOK
https://m.edsoo.ru/a28026bd

136

Pu3HYECKU IPAKTUKYM I10 TEME
"HccnenoBaHue IEpEMEHHOTO TOKA
gepes MOCIE0BATENBHO

bubmuorexa [IOK
https://m.edsoo.ru/89dc2d90
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COoeIMHEHHBIC KOHICHCATOP,
KaTyILIKY ¥ pe3ucTop’ uiu
"UccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIENH MEPEMEHHOT0 TOKa"

137

DuU3NYECKU MPAKTUKYM 10 TEME
"N3ydyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

Ou3nYecKuil MPaKTUKyM IO TEME
"U3mepenue nmokazaress
MPEJIOMIIEHUA CTEKIIA" W
"Tlonmy4yeHnne n300pakeHus B
CUCTEME M3 INIOCKOTO 3epKajia U
JUH3bI"

bu6nunorexa LIOK
https://m.edsoo.ru/42569eal

139

Pu3HUeCKUil IPAKTUKYM IO TEME
"HccnenoBaHue 3aBUCUMOCTU
(OKYCHOTO pacCTOSIHUS OT BEILIECTBA
(Ha mpuMepe KUJKHUX JIUH3)" WU
"N3mepenune GOKyCHOTO pacCTOSHHS
pacceuBarOIMX JUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

Pu3NUECKU IPAKTUKYM I10 TEME
"Habmronenue audpakimm,
uHTEpHEPEHITNN U TIOJIIPU3AITII
cBera"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

Du3NUECKU IPAKTUKYM I10 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHIL (110
doTorpadusaM TPEKOB 3apSHKCHHBIX
YaCTHUIl B MArHUTHOM T0Jie)"

bu6nunorexa LIOK
https://m.edso0.ru/63756¢47
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142

Du3nYeCcKUi MPaKTUKYM 10 TEME
"N3mepenue noctossHHoM [1nanka Ha
OCHOBE UCCJIEIOBaHUS
doroapdexra" nnu "UccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMO]T OT HaNpsKeHUs "

bubnmorexa [IOK
https://m.edso0.ru/eb916f82

143

Pu3HUECKU IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
Pa3peKEHHOT0 aTOMapHOIO
BOJIOPOJIa 1 U3MEPEHUE TTOCTOSTHHON
PunGepra”

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

144

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiioOaKTUBHOTO
¢doHa C UCTIOJIb30BAaHUEM
nozumerpa" uinm "M3ydenue
[IOTJIOIIEHUS OEeTa-4aCTHIL]
amoMuHuEM"

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

145

Du3nYeCcKui MPaKTUKYM 10 TEME
"HaOnroneHus 38€30HOT0 Heba
HEBOOPYKEHHBIM IJ1a30M C
HCTIOJIb30BaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUH IJIs OTpeieNieHuUs
MOJIOKEHHUA HEOECHBIX 00BEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Noiymapus u
spkue 3BE3ab1" win "Habmonenus B
Teneckomn JIyHsl, T1aHeT,
TYMaHHOCTEH U 3BE3IHBIX
CKOITJICHUI"

bu6nuorexa LIOK
https://m.edsoo.ru/1072021e
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O00011eHE U cUCTEMATU3ALL
3HaHui. Pork Gu3uKM 1 acTpoOHOMUH
B 9KOHOMHYECKOI,

bubnmorexa [IOK

146 TEXHOJOTMYECKOM, COITUATIbHOM U https://m.edsoo.ru/ad6ddeed
ATUYECKOU chepax NesaTeIbHOCTH
YeJIoBeKa
O060011eHNEe U cUCTEMaTU3aIUs
147 3HaHui. Ponk 1 MecTo ¢pusnku u bubnnorexa [IOK
aCTPOHOMUHU B COBPEMEHHOU https://m.edsoo.ru/18f19f7c
Hay4YHOH KapTHUHE MUpa
O06001IeHre U CUCTeMAaTH3AIIHS
3HaHuil. Pone ¢pusndeckoil Teopun B
(dbopMUpOBaHUYU TIPE/ICTABICHUH O
148 buznyeckoil kKapTuHe MUPA, MECTO bubnmoreka [JOK
¢buznyecKoil KapTUHBI MUpPa B https://m.edsoo.ru/e7d400f4
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyIHBIX
MpeICTaBICHU O MPUPOJIe
149 OO000IIeHHE B CUCTEMAaTH3aIIHs bubmuorexa [IOK
3HaHui no teme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O060011eHre U cCUCTeMaTH3aIIus bubnmorexa [JOK
3HaHui no teme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06o001IeHne U CHCTEMAaTH3aIUs bubmorexa [IOK
3HaHu# 1o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O060011eHe U CUCTeMaTH3alIHs
. bu6nuorexa [IOK
152 3HaHui o Teme "CTaTruka TBEpI0Tro

Tenaa"

https://m.edsoo.ru/3cca482e
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O00011eHE U cUCTEMATU3ALL

153 3HAHUH 110 TeMe "3aKOHBI bubnmorexa HOK
| https://m.edso0.ru/32a4d1a0
COXPaHCHHS B MEXaHHKE
O0001IeHNE U CHCTEMATH3 AN
154 3HaHU 1o TeMe "OCHOBBI bubmuorexa [IOK
MOJIEKYJISIPHO-KMHETUYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHNE U CHCTEMATH3AIIHS
155 3HaHui 1o teMme "TepMoauHaMuKa Eubmaorexa [JOK
f) ’ https://m.eds00.ru/c63f7c10
TennoBrie MaTUHEL
O0001IEeHNE U CHCTEMATH3 AN
156 3HaHMM 110 TeMe "ArperaTHsle bubnnorexa [IOK
cocTosHu BelecTBa. Da3oBble https://m.edsoo.ru/1d36b5b1
nepexopl”
O0001IEHNE U CHCTEMATH3 AL
157 3HAHUU 10 TeMe "DIEKTPUUECKOE Bubmaiorexa ITOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O00011eHNEe U CUCTEMATU3ALHSL
158 3HaHuii 1o teMe "TlocTOSHHBIN Bubmrorexa LIOK
. https://m.edso00.ru/71453ee6
AIIEKTPUIECKUI TOK
O000111eHNE U cCUCTEMATU3ALL
159 3gaHui 110 Teme "TOoKU B pa3IndHBIX bubmaorexa LHOK
" P https://m.edso00.ru/3d40077a
cpenax
160 O0600111eHe U CUCTeMaTH3alIus bubnmoreka [JOK
3HaHUH 110 TeMe "MarauTtHoe mone" https://m.edsoo.ru/3b4c06ae
PesepHrblil ypok. O000IIEHNE 1
P P . bubmuorexa [IOK
161 cucTeMaTU3alsA 3HAHUM 10 TEME

"DneKTpoMarHuTHas MHIyKus"

https://m.edsoo0.ru/053e2248
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PesepBHbIil ypok. O6001IeHIE 1

162 CUCTEMAaTH3aIUA 3HAHUI 10 TEME bubmorexa IJOK
1 https://m.eds00.ru/d6310bfd
"Mexannueckue konedanus"
PesepBusblil ypok. O0001IEHNE 1
163 CI/ICTI(:MaTmZp Hst 3HaH1/117IHl 10 TEME Bubmiorexa IIOK
" B " https://m.edsoo.ru/5e2bb83d
DJIEKTPOMAarHUTHBIE KOJICOAHUS
PesepBHslit ypok. O600IICHNE 1
164 cucTeMaTH3alHs 3HAHUH 110 TEME bu6mmoreka LIOK
"MexaHUYEeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHUTHBIE BOJIHBI"
PesepBurlii ypok. O0001IEHNE 1
165 CHCTI;MaTI/B:p WSt 3HaHI/II\I/:Iu 0 TeMe bubmaorexa LIOK
" " B https://m.eds00.ru/52ad1603
OnTuka
PesepBHeblil ypok. O000IIEHNE U
P P . bubnmoreka [JOK
166 cucTeEMATH3aIMs 3HAHUH 110 TEME
https://m.edsoo.ru/5beclc65
"Ocuossr CTO"
PesepBubIil ypok. O6001IeHIE 1
CUCTEMAaTHU3aLUs 3HAHUN 110 TEME bu6nunorexa [IOK
167 " N
KopmyckynsipHO-BOITHOBOM https://m.edso0.ru/f7c59d38
nyanusm"
PesepBublii ypok. O0001IIEHNE 1
168 CI/ICTIe)MaTI/BZp WS 3HAHUM I10 TEME Bubmmorexa LIOK
" B " https.//m.eds00.ru/1f511654
dusuka atoma
PesepBHblit ypok. O600111€HNE 1
169 CHCTeMaTH3allys 3HaHUH 110 TeMe bubmuorexa [IOK

"®u3rKa aTOMHOTO SApa U
3JIEMEHTapHbIX YacTull"

https://m.edso0.ru/905c5ce0
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PesepBHbIil ypok. O6001IeHIE 1

bu6mmoreka [IOK

170 CUCTEMAaTHU3aLUs 3HAHUN I10 TEME 1 httos://m.edsoo.ru/2bfha4c
"OnemeHTsl acTpoduzuku”
OBHIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/2bffb94c




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOI'PAMMBI10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CPeJHEro 001ero 00pa3oBaHus

JleMOHCTpHpPOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOM HAy4YHON KAPTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOH IEATEIbHOCTH JIIOIEH

10.2

YYuThIBaTh TPAHUIBI TMPUMEHEHHUS H3YyUYCHHBIX (U3UYECKUX MOJEIICH:
MaTepHaabHas TOYKA, WHEPIHAIbHAS CHCTeMa OTCuYéTa, abCOIIOTHO
TBEPAOE TENO, UACANBHBIN Ta3; MOAEIU CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSIIEKTPUUECKHM 3apsif — IMpU PELICHUU
bu3UIeCcKUX 3a7a4

10.3

Pacnio3naBate (Qusnueckue sBieHUS (IPOLECChl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJIAPHO-KHHETUYECKOH TEeopuu
CTPOEGHHUS  BELIECTBA W  JJEKTPOJUHAMUKU:  pAaBHOMEpPHOE U
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE MaJeHue Tell,
JBIDKEHUE TIO OKPYXKHOCTH, MHEPIHs, B3auMmojeiicteue tei;, auddysus,
OpOYHOBCKOE IBUKECHUE, CTPOCHHUE JKUAKOCTEH 1 TBEPABIX TEII, U3BMECHEHHE
o0BéMa Tenm mpu HarpeBaHWW (OXJIKICHHUH), TEIUIOBOE DPaBHOBECHE,
UCHapeHue, KOHJEHCalus, IUIABI€HUE, KpHUCTaUIM3alus, KHUIIEHUE,
BJIQKHOCTh BO3/1yXa, MOBBIIIECHHE JABJICHUS a3a MPU €ro HarpeBaHUM B
3aKpBITOM COCYZ€, CBSI3b MEXIy I[apaMeTpaMH COCTOSHUSI Tra3a B
M30IpOoLECcCcax; AEKTPU3aLNS TN, B3aUMOECICTBHIE 3aps10B

10.4

OnuchiBaTh  MEXaHMUYECKOE  JBIDKEHHE, HUCHONb3ysd  (U3NYEecKHe
BEJIMYMHBI: KOOpPAMHATA, IIyTh, INEPEMEIIEHUE, CKOPOCTb, YCKOpPEHHE,
Macca Tejla, CHila, UMITYJIbC TeJla, KHHETHYECKasl DJHEPTHs, OTEHIUAIbHAS
SHEprus, MexaHuyeckas padbora, MEXaHUYECKasi MOILIHOCTb; IIPU OITMCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI MCTIOIB3YEMBIX BEIMYHH, UX
0003HAYEHHs U EIMHHIIBI, HAXOAUTh (POPMYJIBI, CBS3bIBAIOILUE JTAHHYIO
(bU3NYECKyI0 BEIMUNHY C IPYTMMHU BEIMYMHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBa TEJI U TEINIOBLIE SIBJICHUA,
HCIIOJIb3YA q)HSI/I‘-IeCKI/Ie BCJIMYMHBI: JaBJICHUC ra3a, TCMIICpaTypa, CpCaHAA
KHHETHUYCCKAas OHEPTHUA Xa0THUYECKOIo ABHUKCHUSA MOIJICKYII,
CpeIHEKBAIpaTUYHAsE  CKOPOCTh  MOJIEKYJ, KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSSI SHEPrHs, padoTa raza, KO3(QQPUIMEHT MOJIE3HOTO ACHCTBUSA
TCIIJIOBOI'O ABUTATEJIA; IIPU OIMMCAHWH IIPAaBUJIBHO TPAKTOBATH q)HSI/I‘IGCKHI)’I
CMBICJI UCIOJIB3YEMbBIX BCIIMYUH, UX 0603HaquI/I$I U CAUHUIIBI, HAXOAUTH
(dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (DM3MUECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAM




10.6

OnuchiBaTh M3YYCHHBIC JJICKTPUYECKHE CBOMCTBAa  BEIIECTBA U
ANIEKTPUIECKUE SABJICHUS (ITPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEITNUNHBI:
ANMEKTPUUICCKUN 3apsl, DJICKTPUUIECKOE T0Je, HANPsHKEHHOCTh IIOJIS,
MOTEHIIMAJN, pPa3HOCTh TMOTCHIIMANOB, TPU OMUCAHUH TPABHILHO
TPaKTOBaTh  (PU3MUECKUN CMBICI  WCIOJIB3YEMBbIX  BEJIWYHMH, UX
0003HaYEeHHSI U €IUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOILINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU

10.7

aHaNU3UpoOBaTh  (PU3MUECKUE TIPOLECCHl W  SBJCHUS, HUCIOJIb3YS
¢u3nueckue 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMUPHOTO TsArotenus, |, Il u
Il 3akonsr HhtoTOHA, 3aKOH COXpaHEHUS MEXaHMYECKOW SHEPTHH, 3aKOH
COXpaHCHHS HWMIYJbCA, TMPHUHIWN CYNEPHO3WINU CHJI, TPHHIUI
paBHONpPABUS ~ WHEPUMAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYISIPHO-
KUHETHYECKYI0O TEOPHUIO CTPOCHHS BEILECTBA, I'a30Bble 3aKOHBI, CBS3b
CpelHel KHHETUYECKOH OHHEpPruu TEIJIOBOTO JBIDKEHUS MOJIEKYT C
aOCOJIFOTHOW TEeMIlepaTypod, TEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHS AIIEKTPUIECKOTO 3apsiaa, 3akoH KyioHa; mpu 3ToM pa3nnyarb
CJIOBECHYIO (DOPMYJHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKECHUE U
ycnoBus (TpaHULIbl, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TNPHUHLMIIBI JEHCTBHS MAIIUH, NPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaThb YCJIOBHS HMX  0€301acHOro
MCIIOJIb30BaHHUs B TOBCETHEBHOM JKHU3HU

10.9

BBITOTHATE AKCMEPUMEHTHI 1O UCCIIENOBAaHUIO (DU3MUECKUX SBICHUN H
MPOIIECCOB C HCIIOJIB30BAaHMEM MPSIMBIX M KOCBEHHBIX HM3MEPCHHU; MPH
sToM GOpMYIMpPOBaTh MpodsieMy (3ajady) HW THUIIOTE3Y Y4eOHOro
HKCIEPUMEHTa, COOMPaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000PYAOBaHUS,
MIPOBOJIMTH OTIBIT B (POPMYITHPOBATEH BBIBOIBI

10.10

Ocy1ecTBIATh NpsIMble U KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BEINYMH;
IPU 3TOM BBIOMpATh ONTHUMAJBHBINA CIOCOO M3MEPEHMs M HMCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBHCHUMOCTH  MEXAY (GU3NYECKHMMH BEIMYMHAMH C
UCIIOJIb30BAHUEM IIPSAMBIX WM3MEPEHUM; IIPU 3TOM KOHCTPYMpPOBAaTH
YCTAHOBKY, (DUKCHUPOBaTh pE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(Gu3MYeCcKUX BEIUYMH B BHUJE TAaOIUI] U rpadUKoOB, AeNaTh BBIBOABI 110
pe3ynbTaTam UCCIEI0BAHMS

10.12

CoOronats npaBuiia 6€300aCHOTO TpyAa IpY MPOBEICHUH UCCIICIOBAHHUMA
B paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIIeAO0BAaTENIbCKON U
NPOEKTHOH EATEILHOCTH C HCIOIb30BaHUEM H3MEPUTEIBHBIX YCTPOHCTB
1 1abopaTOpHOro 000PYAOBaAHNUS

10.13

Pemate pacu€THble 3a7auMl C SBHO 3a/JaHHON (PU3MUECKOW MOMEIBIO,
UCTONB3Ys (pr3nUecKue 3aKOHBI M IPUHIUIIBI; HA OCHOBE aHAJN3a YCIOBHUS
3aJjauu BbIOUPATh (PU3UYECKYIO MOJEIb, BBIACIAT (DU3NYECKUE BEIMUUHBI
u (opmynbl, HeoOXoauMBble Al €€ pelleHus, MPOBOAUTH PACUETHI U
OIICHUBATh PEATLHOCTD MOJYICHHOTO 3HAYCHUS (PH3NIECCKON BETUIHHBI




10.14

Pemats KaueCTBEHHbBIE 3aJ1auu: BBICTPauBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXICHUH C ONOpOH Ha H3y4YeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NICCKUEC SIBIICHUS

10.15

Hcnonb3oBaTh  IpHU  pelIeHUH  y4eOHBIX  3a7ady  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJIi [OHMCKa, CTPYKTYpUPOBaHMUS,
UHTEpIpeTallud W TMpPeJCTaBiIeHUs] Y4eOHOH M Hay4dHO-TIOMYJIIPHOU
uHPOpPMALMY, TOJYYCHHOW W3 PAa3IUYHBIX HCTOYHHKOB, KPHUTUYECKH
aHaM3UPOBATh MOTy4aeMyI0 HH)OPMAIUIO

10.16

[IpuBoauTh mHpUMEpHl BKIAJa POCCUUCKUX U 3apyOekHBIX YUEHBIX-
(U3HMKOB B pa3BUTHE HAYKH, O0BSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUHN

10.17

Hcrionb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B IOBCEAHEBHOM KU3HU
uig  obecrieyeHus: O€30MacHOCTH IpH oOpallleHuu ¢ npudopamMu U
TEXHUYECKMMHU YCTPONCTBAMH, AJIi COXPAHEHUs 3J0POBbs U COOIIOACHUS
HOPM 5KOJIOTHYECKOI'0 TIOBEICHUS B OKpYXKAIOLIEH cpene

10.18

Pa6OTaTB B I'pynIi€ C BBIIIOJHCHHUECM pPa3jIMYHbIX CONUAJIBHBIX pOJICfI,
IUTAHUPOBaTh PabOTy IPYIIIbI, PAIMOHAIBHO PacIpeieisTh 00s3aHHOCTH
U TJIAHUPOBATH JEATEIbHOCTh B HECTAHNAPTHBIX CUTYalUAX, aJeKBAaTHO
OLICHHMBATh BKJIQJ KaXJOr0 W3 YYaCTHMKOB TPYIIbl B pELICHUE
paccMaTpuBaeMou poOIeMbl

11 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJibTara

111

IIpoBepsieMble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHON NPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

JleMOHCTpHUpOBaTH HA IPUMEPaX POJIb U MECTO (PU3HUKHU B (DOPMHUPOBAHHUH
COBPEMEHHOMN HayYHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH
W TEXHOJIOTUHM, B MPAKTUYECKOW AEATEIBHOCTH JIOJEH, LETOCTHOCTh U
€IMHCTBO (PU3UYECKOM KapTUHBI MUpa

11.2

YuuTHIBaTh TPaHMIIBI MPUMEHEHUS H3YYEHHBIX (PU3HMUECKUX MOJAETCH:
TOYEYHBIN AIICKTPUYECKUI 3apsif, sAAEpHas MOJAEIb aTOMa, HYKIOHHAs
MOJI€JIb AaTOMHOTO sipa MpH peleHNH (PU3HIECKUX 3a1a4

11.3

Pacnio3naBath (usnuyeckue sBICHUS (TPOLECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB 3JICKTPOJIWHAMHUKH U KBAHTOBOH (PM3UKU: SJICKTPUUECKAs
MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBHS
TOKa, B3aUMOACHUCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS WHAYKIHNA,
NefiCTBHE MAarHUTHOTO TIOJISI Ha TIPOBOIHUK C TOKOM U JIBYDKYIITUICS 3apsil,
9JIGKTPOMArHWTHBIE ~ KOJeOaHUs M BOJIHBL,  NPSMOJUHEHHOE
pacnpocTpaHeHHe CBeTa, OTpaXKeHHWe, NpeloMileHue, HHTepdepeHuus,
nuQpaxys ¥ NOIIPU3aLUs CBETa, TUCTIEPCHS CBETA, (POTOIEKTPHUIECCKUI




apdext (hoTodrddekT), CBETOBOE TaBICHUE, BOSHUKHOBEHUE JTUHEHYIATOTO
CIeKTpa  aroMa  BOJOPOJA, CCTECTBCHHAas W  HCKYCCTBEHHAS
PaIOAaKTUBHOCTH

114

OnuceIBaTh U3y4eHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTHYECKUE, AJIEKTPHUUECKYI0 TPOBOAMMOCTb DA3JIMYHBIX Ccpel) U
ANIEKTPOMAarHUTHbIE SBJIEHUS (TPOLECChl), HUCHONB3Ys (hU3nMuecKue
BEJIMYMHBI:  JJIEKTPUYECKUH  3apsj, CHUJla TOKa, JJIEKTPUUYECKOE
HaIpsDKEHUE, DJIEKTPUYECKOE CONPOTHBIIEHUE, PAa3HOCTh MOTEHLHUAJIOB,
SJIC, pabora ToKa, MHAYKLUS MarHUTHOTO MOJIsA, CuiIa AMIepa, cuia
JlopeHnia, MHIYKTHBHOCTb KATyIIKH, OHEPrUs 3JEKTPUYECKOTO MU
MarHUTHOTO TMOJIEH, MEpPHOJ M YacToTa KosieOaHui B KoyieGaTelbHOM
KOHType, 3apsii W CWia TOKa B IPOLECCE TI'apMOHUYECKUX
9JIGKTPOMArHUTHBIX KoOJIeOaHUH, (OKYCHOE pacCTOSHHE W ONTHYECKas
CHJIA JIMH3bI;, IPH OMMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTOJNb3yeMbIX BEJIWYMH, HMX OOO3HAueHHs M EAMHUIBI; YKa3blBaTh
(GbopMyIibl, CBA3BIBAIOIINE JaHHYIO (U3MUECKYI0 BEIMYMHY C APYTUMHU
BEJIMYMHAMU

115

OnuceiBaTh HM3y4YCHHBIE KBAHTOBBIE SIBICHUS M TPOIECCHI, HCIOIB3YS
¢du3nveckne BEIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, [UTMHA
BOJIHBI M 4YacTOTa CBETa, DJHEPrus W HMITYJIbC (OTOHA, TICPUOJ
MoJTypacmazia, SHEPrus CBSI3U aTOMHBIX SiFIEp; MPU ONMUCAHUU TPABHIBHO
TPaKTOBaTh  (PUINYCCKUH  CMBICI  HCIONB3YeMBIX  BEJIMYUH, UX
0003HAUYCHHS U CAMHUIIBI; YKA3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(GU3NYECKYI0 BEJIIMYMHY C JPYTUMH BEJIMYMHAMH, BBIYUCIATH 3HAYCHUE
(hU3UYECKON BETUIHHBI

11.6

Ananmu3upoBaTh (U3MYECKHE TPOIECCHl W SBICHHSA, HCIIOJB3YS
¢usnyeckue  3aKOHBI WM NPUHOMIBL:  3akoH  Oma,  3aKOHBI
MOCJIE0BATEIBHOTO M MApaJUIeTIbHOTO COSIMHEHUS TPOBOJHUKOB, 3aKOH
[xoyna — JleHma, 3akoH SJEKTPOMAarHUTHOM WHAYKIHUH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHHSI CBETa, 3aKOHBI OTPAKEHUs CBETA,
3aKOHBI TIPEJIOMIICHUS CBETa, ypaBHEHUE DHHIITeHHa a1 GoTorddexra,
3aKOH COXPAaHEHMs DJHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXpPAHEHMs JJIEKTPHUUECKOro 3apsijia, 3aKOH COXPAHEHUs MacCOBOIO
4ucia, MOCTynaaThl bopa, 3akOH paauoakTHBHOTO paclajia; MpH 3TOM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe
BbIpa)KEHUE U yCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenendaTb HampaBlI€HUE BEKTOpAa WHIYKUMA MarHUTHOIO —IOJIA
MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna

11.8

CTpouTh U ONHUCKHIBaTh M300paKEHHUE, CO3/1aBAEMOE INIOCKUM 3E€pKAJIOM,
TOHKOH JIMH301

11.9

BBIMOTHATE 3KCIIEPUMEHTHI TI0 MCCIIECOBAaHUIO (U3UUSCKHUX SIBICHUN H
MPOLIECCOB C HCHOJIBb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMH; MpH
3ToM (opMmynupoBaTh MpoOiemy (3agady) MU THUIOTE3y Y4eOHOro




AKCIIEPUMEHTa, COOUpPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000PYAOBaHUSA,
IIPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIbI

11.10

OCYH_ICCTBJISITB MMpAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH,
npu 5TOM BLI6I/IpaTL ONTHUMAJIBHEIN CIIOCOO HU3MCPCHUA U UCIIOJIB30BATb
HU3BCCTHBIC MCTOJbI OICHKH HOFpeHIHOCTCﬁ H3MepeHHfI

11.11

UccnenoBaTh 3aBUCUMOCTH (DU3MUECKUX BEIIMYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHHUI; TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yabTaThl MOTYYEHHOW 3aBHCHUMOCTH (DU3MYECKHX BEIMYMH B BUJIC
Tabnuil u rpaduKoB, AeTaTh BHIBOJBI 10 Pe3yabTaTaM UCCICAOBAHUS

11.12

CobnronaTh mpaBmiia 0€30MacHOTO TPyAa MpH MPOBEACHUHN HUCCIICTOBAHUN
B paMKax y4yeOHOTO JKCIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEILCKOU |
MIPOEKTHOH JI€ATENBHOCTHU C HCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB
U 1abOPaTOPHOro 00OPYAOBAHUS

11.13

Pemrate pacu€THble 3amauM C SBHO 3aJlaHHON (DU3MYECKOW MOJEINbIO,
UCTIOJB3YS (PU3UYECKHe 3aKOHBI M IPUHIIUITEI, HA OCHOBE aHAIN3a YCIIOBUS
3aJla4¥ BEIOUPATh PU3NICCKYIO MOJICIT, BELICIISATH (PH3NYECKIE BETHUNHBI
u opmynbl, HeoOXoMUMBIC aJisi €€ pEIIeHUs, MPOBOAUTH PACUETHI U
OLICHUBATh PEATHLHOCTH MOTYYCHHOTO 3HAUCHUS (PH3UUECKOM BETTHUMHBI

11.14

Pemate Ka4eCTBEHHBIE 3a/1a4u: BBICTPANBATh JIOTHYECKHU
HENPOTUBOPEYUBYIO IIENIOYKY DPACCYKIEHUH C ONOpPOM HAa HU3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS

11.15

Hcnonb3oBaTh OpHU  pelIeHUH  Y4eOHBIX  3a7ad  COBPEMEHHBIE
MH(GOPMALlMOHHbIE  TEXHOJOTUU JJIi TIOUCKA, CTPYKTYpUPOBaHUSA,
UHTEpPIPETAllMd W NPEJCTaBICHUs Y4eOHOH M Hay4dHO-TIOMYJIIPHOU
uHPOpPMALMY, TOJYYCHHOM M3 PAa3NIUYHBIX HCTOYHHKOB, KPHUTUYECKH
aHaJM3UPOBATh MOTy4aeMyr0 HH()OPMAIUIO

11.16

OOBSCHATh TPUHIMUIBI JIEHCTBUS MAaIIWH, NMPUOOPOB W TEXHHUYECKHUX
YCTPOWCTB; pa3nuyaTh YCJIOBHS HX O€30MacHOTO HCIOJIb30BaHUS B
HOBCEIHEBHOU KU3HU

11.17

[lpuBoaNTh NpUMEpHl BKIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TEOpeTUYECKHE 3HAHUS O (PU3HKE B TOBCETHEBHOM JKU3HU
uig  obecrieueHus: O€30MAaCHOCTH IpH oOpalieHuu ¢ npudopamMu |
TEXHUYECKMMHU YCTPOHCTBAMH, AJIsi COXPAHEHHS 30POBbS U COOJIIOICHUS
HOPM 5KOJIOTHYECKOI0 TIOBEICHHUS B OKpYXKAOILEH cpese

11.19

PabGorath B rpyarne C BBIIOJHCHUEM PAa3JINYHbIX COLHUAJIbHBIX pOJ'IGfI,
TUTAHUPOBaTh PabOTy TPYIIIBI, PAIMOHAIBHO PAaCTIPElesITh 00s3aHHOCTH
U TUIAaHUPOBATH JCSATENBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJJ€KBATHO
OLICHMBATh BKJIAJ KaXJOTO0 W3 YYAaCTHHKOB TPYIIbI B pPELICHUE
paccMaTpuBaeMou poOIeMbI




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon Koa nposepsiemoro

pasaejia 3JEMEHTAa

IIpoBepsieMble 1€MEHTBHI COleP:KAHUS

OU3UKA U METOJAbI HAYUHOI'O [TO3HAHUA

1.1

®uzuka — Hayka o npupone. Hayunble MeTozsl
MTO3HAHMS OKPYKarOIIEro MHpa. Pons
SKCIIEPUMEHTa M TEOpUU B IpoLECce IO3HAHUS
IPUPOIBI. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanre  (QU3MUECKUX  SBICHUH U
npoueccoB. Hayunble runoressl. ®Pusnueckue
3aKOHBI W TeOpHH. ['paHUIBl NPUMEHUMOCTH
¢u3nvyecknx 3aKoHOB. [IpUHIMIT COOTBETCTBUSI.
Pore m wmecto ¢usuku B (POpPMHPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHpa, B
MPAKTUYECKOU JIeSITETbHOCTH JIOJIEH

MEXAHUKA

H#HPar#H#KMTHEMATUKA

211

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MexaHuueckoro JABmxkeHus. Cucrema oOTCyETa.
Tpaexropus

212

Ilepemelienue, CKOpOCTh (CpedHSsl CKOPOCTS,
MI'HOBEHHas CKOpOCTb) U YCKOpEHHe
MaTepUAIIbHOW TOYKHM, MX MPOEKUUH Ha OCHU
cuctembl kKoopauHaT. CiokeHue nepeMereHuil u
CJIO’KEHHE CKOPOCTEN

2.1

2.13

PaBHOMeEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHEHHOE JIBUKEHUE. I'padpuxnu
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHMS,
MyTH W TEPEeMENICHUS MaTePHAIbHOW TOYKH OT
BPEMEHHU

214

CBoOoaHOe masieHne. Y CKopeHne cB0OOOTHOTO
naICHUs

2.15

KpuBonuneiinoe JBKCHUE. PaBHOMeEpHOE
JBU>)KEHUE MATEPUAIIbHOW TOYKHU MO OKPY>KHOCTH.
YrioBas CKOPOCTb, JIMHENHAsA CKOPOCTh. [lepuoa u
yactoTa. [{leHTpocTpeMHUTENBHOE YCKOPEHUE

2.1.6

TexHu4yeckne yCcTpOMCTBA: CIHUIOMETP, ABUKEHHE
CHAapAJIOB, LIEMIHBIE U PEMEHHBIE NTEpEIaun




2.1.7

[IpakTrueckue paboThl. M3MepeHne MTrHOBEHHOM
ckopoctu. MccrnenoBaHue COOTHOLIEHUS MEXKIY
MyTSIMH, MPONICHHBIMU TEJIOM 3a
MOCJIEI0BATEIIbHBIE PaBHBIE POMEKYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM JBWUXEHUU C HayalbHOU
CKOPOCTBIO, paBHOW HYyJt0. M3yueHue ABUKEHUS
apuKa B BA3KOM KUAKOCTU. M3ydeHue nBuKEHUs
Temna, OpOIIEHHOTO TOPU30HTAIBHO

2.2

H#iHPar## JMHAMUKA

221

[Ipunmun otHocuTenbHOcTH [anmunes. IlepBrrit
3akoH Hprorona. lHepumanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHiun cyneprno3uunuy cuil

2.2.3

Bropoii 3akoH HeroTOHA 1151 MaTepraibHOW TOYKHU
B nHepuuanbHol cucteMe orcuéra (MCO). Tpetuit
3aKkoH HploTOHA /111 MaTepuanbHBIX TOYEK

224

3akoH BCEeMHUpPHOro TAroteHus. Cuna TsHKECTH.
[lepBas kocmuueckas CKopocTh. Bec Temna

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJILKEHUS U cuia TpeHus nokos. KoapduuueHnt
TpeHus. Cuna CONpOTUBIICHUS IIPU JIBUKESHUH Tea
B JKU/IKOCTHU HJIH Ta3e

[MoctynarensHOe ¥ BpamaTeIbHOC —JIBYDKCHUE
a0CoJIIOTHO TBEPJOTO TeJla

2.2.8

MOMEHT cuJibl OTHOCUTEIBHO OCH BpAILCHHUS.
[Ineyo cumnbl. YcnoBusi paBHOBECHUS TBEPIOTO Teja
B UCO

2.2.9

Texnuueckue YCTpOMCTBA: MOAIUITHUKY,
JBHYKEHUE UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktnueckue paboTel. M3ydeHWe JBHIKEHUS
Opycka Mo HaKJIOHHOM TJIOCKOCTH TOJ| JCHCTBHEM
HECKOJIbKMX cuil. MccienoBaHre 3aBHCUMOCTH CHIT
YIPYrocTH, BO3HHUKAIOIMUX B jAedopMupyemoit
MPYXUHE U PE3UHOBOM 00pasile, OT BEIUYHHBI HX
nedopmaruu. MccnenoBanue yclioBUl paBHOBECHS
TBEPIOTO TeJa, UMEIOIIETO OCh BPAILICHUS

2.3

##HPar##3AKOHBI COXPAHEHUA B MEXAHUKE
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I/IMHYHLC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHuaIbHbBIX TOYCK. HMHy.]'II)C CHJIBI n
HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus umnyibsca B ICO. PeakTuBHOE
JBUKECHHE




2.3.3

Pabota cubl

234 MouHoCTb CUIIBI
935 Kunernueckass sSHepruss MaTepHabHOW TOUKH.
A TeopeMao KUHETHYECKOM SHEPTUH
[Torenumansuas 3Heprus. [loTeHnManbHas SHEPTUst
236 yIpyro nedhopMUPOBAHHON MPYKUHBI.
e [HoTeHumanbHas SHEPIHs Tena BOJIN3U
MOBEPXHOCTHU 3eMIIU
[oTeH1ManbpHBIC U HENOTEHIMATBHBIE CHITBL. CBSI3b
937 paboThl HEMOTEHIMATBHBIX CHJI C W3MEHEHHEM
o MEXaHHUYECKOM OJHEPruM CHCTEMBI TElI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHeprUH
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHuueckue yCTpOWCTBA: JBH)KCHUE  PAaKer,
A BOJIOMET, KOTIEP, PYKUHHBIHA IHCTOJIET
[lpaktuyeckne  pabotel.  M3ydenue  cBsi3u
9310 CKOpOCTEH  Teln TpU  HEYNpyroM  yaape.

I/ICCJ'IGI[OBaHI/Ie CBs3H pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOU OHCPIruu TCjia

3 MOJIEKVJIIPHAA ®U3UKA U TEPMOJAMHAMUKA
##Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOW TEOPHU

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeOopuu. BpOyHOBCKOE IBHKECHHE.
Huddysus. Xapaxkrep JBUKCHUS u
B3aMMOJCHCTBHUS YaCTHUI] BEUIECTBA
Mogenu cTpoeHuUs Ta30B, KUIKOCTEH U TBEPIBIX

3.1.2 Tell U OOBSACHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MOJENEN

313 Macca  monekyn.  KonmuecTtBo — BermiecTsa.

31 [TocrosinHas ABorazipo
' 314 TermmoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenbcust
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJICKYJIIPHO-KUHETUYECKOW TEOPUU HJICATBHOTO
rasa
AbcomoTHass TemrepaTypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKON SHEPruM TEIJIOBOTO JIBUXKECHHS
yactui rasza. [llkana remneparyp KenbBruna

317 Vpasuenue Kmaneiipona — MenaeneeBa. 3akoH

HanbToHa




3.1.8

["a3oBbIe 3aK0HBI. V30mporieccsl B HCaIbHOM ras3e
C ITOCTOSTHHBIM KOJIMYECTBOM BELIECTBA: H30TEPMa,
n30xopa, n3obapa

3.1.9

TexHuueckue ycTpoicTBa: TEpMOMETp, OapoMeTp

3.1.10

[lpaktuyeckne pabotel. M3mepeHue  Macchl
BO3/yXa B KJIacCHOM komHare. MccienoBaHue
3aBUCMUMOCTH MCXKAY MHapaMeTpaMH COCTOSHUA
pa3peKeHHOro rasa

3.2

OCHOBbI TEPMOJIMHAMUKNA

3.2.1

TepmonnHamuueckass  cucteMa.  BHyTpeHHss
SHEPrusl TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MECHEHUSA

3.2.2

KonnuectBo TemnmoTsl u pabora. BHyTtpenHss
SHEPrusi OJHOATOMHOIO WJIEAIbHOTO rasa

3.2.3

Buner  Teruionepepaum:  TEIIONPOBOAHOCT,
KOHBEKLHUsA, u3IydeHue. TerioéMkocTs Tena.
VYaenpHas  TEIUIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEILIONEpeaade

3.24

IlepBbii 3akOH TepMoaMHaMHKHU. [IpuMeHeHue
IIEPBOTr0 3aKOHA TEPMOJUHAMHUKYU K U30IPOLECCAM.
I'paduueckas uHTEpHIpeTanus paboTh raza

3.2.5

TemoBble  MamuHbl.  [IpuHUMOBL  I€UCTBUS
TeIUIOBbIX MamuH. [IpeoOpa3oBanusi sHEpruu B
TEIUIOBBIX MamwuHax. KodQuimeHT moie3Horo
neiictBua (manee — KIIJ) TermoBoit MalvHBL.
[uxn Kapno u ero KITJI

3.2.6

Bropoii 3akon tepmogmHamuku. HeoOGpaTumocTh
mpoueccoB B mpupoje. TemnoBble IBUTATEH.
DKosorndyeckue mpoOaeMbl TeII03HEPTETUKH

3.2.7

Texuuyeckue yCTpOWCTBA: JBUTATEIb
BHYTPEHHEI0 CropaHusi, OBITOBOW XOJIOAWJIBHUK,
KOHJTUIIUOHED

3.2.8

[Mpaktuyeckne paboTel. M3MepeHue yaenbHON
TEIIOEMKOCTHU

3.3

##HPar### AT PET'AT

HBIE COCTOAHMA BEIIECBA. ®A30BbIE

I[TEPEXO/IbI

3.3.1

3.3.2

[TapoobpazoBanue u koHaeHcauus. Mcnapenue u
KUIIEHHEe. YenbHas TEeIUloTa MapooOpa3oBaHMUS.
3aBUCUMOCTb TEMIIEPATYPBI KMIICHHS OT JaBICHUS

AGcontoTHasT M OTHOCHUTENbHAs  BJIAXKHOCTh
BO3ayxa. HacelmeHHslIi map




3.3.3

TBépnoe Teno. Kpucrammmueckue u amopdHbie
Tesla. AHU30TPONUS CBOMCTB KPUCTAILIOB. JKuikue
kpuctaiuibl. COBpeMEHHbIE MaTepUaIbl

3.34

[InaBienue u KpucTauM3anus. Y IejIbHas TEIoTa
mnaBiaeHus. Cyomumanus

3.3.5

VYpaBHeHue TersoBoro 6anaHnca

3.3.6

TexHuueckue  yCTpOMCTBA: TUTPOMETP u
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU TIOJy4EHUs
COBPEMEHHBIX  MAaTepualioB, B TOM  4YHCIE
HaHOMAaTepHUaJOB, U HAHOTEXHOJIOTUH

3.3.7

[IpakTueckue paboThl. M3mepeHue BIaKHOCTU
BO3JyXa

SJIEKTPOAMHAMUKA

4.1

##HPar###JIEKTPOCTATHUKA

411

Onextpuzanus Ten. DIeKTpuueckui 3apsan. /[sa
BUJIA YIEKTPUUECKUX 3apsi/I0B

4.1.2

[IpoBOAHMKY, TUAIEKTPUKU U TOTYTIPOBOTHUKU

4.1.3

3aKOH COXpaHEHUs AICKTPUIECKOTo 3apsia

414

BzaumopeiictBue 3apsnoB. 3akoH Kynona

4.1.5

Dnexrpuueckoe T0JIE. Hanpsxénnoctb
NEKTpUYeCKOro nonsd. IIpuHnun cynepnosunu.
JInHUM HaNPSHKEHHOCTH JIEKTPUYECKOTO MOJIS

4.1.6

Pabora CHUJI QJICKTPOCTATUYCCKOT'O T10JI4.
ITorenmuan. Pa3HocTh MOTEHIIUATIOB

4.1.7

[IpoBoAHMKM W JOHUPNEKTPUKH B TOCTOSIHHOM
ANEKTPUYECKOM ToJe. JysnexkTpuueckas
MIPOHUIIAEMOCTh

4.1.8

OnexrpoéMkocTts. Kongencarop. D1neKTpoéMKOCTh
IUTOCKOTO KOHJEHCAaTopa. DHEPrus 3apsHKeHHOTO
KOHJICHCAaTOPa

419

Texuuueckue yCTpOMCTBA: AIIEKTPOCKOTI,
3JEKTPOMETP,  DJIEKTPOCTATUYECKasl  3alluTa,
3a3eMJICHHE  DJIEKTPONpPHOOPOB,  KOHIEHCATOD,
KCEPOKC, CTPYUHBII IPUHTEP

4.1.10

[IpakTrueckue paboThI. W3mepenue
ANEKTPOEMKOCTH KOHEHCATOPa

4.2

HH#Par###TIIOCTOSIHHBIN DJIEKTPUUECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

421

Vcaopus CYHICCTBOBAHUA IIOCTOSIHHOT'O
QJICKTPHUYCCKOI'0 TOKa. HUctounuku Ttoka. Cuia
ToKa. ITIoCTOSAHHBIN TOK




4.2.2

Hanpspxenue. 3akon Oma s ydacTka enu

4.2.3

DNeKTpUYecKoe  COMPOTUBJICHHE. Y JEIbHOE
COINPOTHBIICHUE BEILIECTBA

4.2.4

HOCJ’IeI[OBaTCJ'IBHOC, napajijieJibHOC, CMCIIAHHOC
COCOAMHECHUEC ITPOBOJHUKOB

4.2.5

Pabora snextpuueckoro toka. 3akoH Jxoyms —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKa

4.2.7

anekTponBrkymas cuina (mamee — OJIC) wu
BHYTPCHHCC COIIPOTHUBICHUC HCTOYHHKA TOKaA.
3akoH Oma  fnsg TOJNHOM  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3ambikanue

4.2.8

DNEeKTpOHHAsl MPOBOJAUMOCTb TBEPIBIX METAJUIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METauIOB  OT
Temrneparypbl. CBEepXIIPOBOIUMOCTh

4.2.9

Onextpuueckuid TOK B Bakyyme. (CBolicTBa
3JIEKTPOHHBIX MTyYKOB

4.2.10

[TonympoBonauku. CoOCTBEHHass W TMPUMECHAs!
MPOBOJIUMOCTh TOJTYNPOBOAHUKOB. CBoiicTBa p-N
nepexoa. [TomynpoBogHUKOBBIE TPHOOPHI

4211

DIEeKTPUYECKUI TOK B ANEKTPOJIUTAX.
DIIEKTPOIMTHYECKAS JUCCOLUALIMS. DIIEKTPOJINA3

4.2.12

DNeKTpUYeCcKuil TOK B razax. CaMOCTOSITENbHBIN 1
HECAMOCTOATENbHBIM pa3psld. PaszmuyHble THUIIBI
CaMOCTOSATENBHOrO paspsana. Monnus. [lnazma

4.2.13

TexHuuecKkne yCTpoicTBa: aMIepMeTp, BOJIbTMETD,
peocTar, HCTOYHUKHN TOKa,
3JIEKTPOHArpeBaTEIbHBIC npuOopHI,
ANEKTPOOCBETUTENIBHBIE  MPUOOPHI, TEPMOMETP
COTIPOTUBIIECHUS, BAKYYMHBIN U0/, TEPMUCTOPHI U
(GOTOpEe3UCTOphl,  MOJYNPOBOJHUKOBBIA  THOI,
TraJIbBAHHUKA

4.2.14

[Ipaktuyeckue paboThl. M3ydeHue cMelmaHHOTO
COCIMHEHUS PE3UCTOPOB.

M3mepenne DOJIC ucTOYHHMKA TOKa U €ro
BHyYTpeHHero  compotusieHus.  HaOmronenue
3JIEKTPOJIN3a

11 KIIACC




Kon
pa3jaena

4

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3J1eMEHTHI COIEPAKAHUS

OJIEKTPOAMMHAMUKA

4.3

#HPar#H#M AT HUTHOE I1OJIE. OJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

TTocTostHHEBIE MAaTrHHUTEIL. BsaumogelictBue
IIOCTOSIHHBIX MAarHUTOB

4.3.2

MarnutHOe nose. BeKTop MarHuTHON MHAYKIUH.
[IpyHnun cynepno3unyu. JIMHUKM MarHUTHOU
WHIYKIHUU. Kaptuna  nuHMI ~ MarHuTHOM
MHAYKIHAHX TOJIS OCTOSTHHBIX MarHUTOB

4.3.3

MaruauTHO€ 1osie TpOBOJAHUKA ¢ TOKOM. KapTuHa
JUHUN TOJI JJIMHHOTO MNPSIMOTO MPOBOAHUKA U
3aMKHYTOT'0O KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKH C
TokoM. OmbiT Opcrena. BiaumoneincTBue
MPOBOJHUKOB C TOKOM

4.3.4

Cuna Amriepa, €€ MOIyJb U HalPaBIICHHUE

4.3.5

Cuna Jlopenma, e€ MOAylb W HampaBJCHHE.
JIBYOKEHHE 3apsHKCHHOM YaCTHUIIBI B OJTHOPOJIHOM
MaraHutHoM noJie. PaGota cuier Jlopenia

4.3.6

SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIUU

4.3.7

IToTok BCKTOpa MarauTHOM WHAYKOWUN

4.3.8

OJIC wuHaykuuu. 3aKOH BJIEKTPOMAarHUTHOMN
nHaykuun Papanes

4.3.9

Buxpesoe snekrpuyeckoe nosue. 9JC unaykuuu
B IIPOBOJHUKE, ABUKYIIEMCS MOCTYINATEIbHO B
OJTHOPOJHOM MarHUTHOM IT0JIe

4.3.10

[IpaBuno Jlenna

43.11

NunyktuBHoCcTh. SBnenne camounaykuuu. IJC
CaMOMHTyKIIHH

43.12

9Hepr1/1;1 MAarguTHOT'O ITOJIA KaTYIIKHU C TOKOM

4.3.13

DNEeKTPOMarHuTHOE TOJIe

4.3.14

Texnuueckue YCTPOMCTBA: [IOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUIaTED,
YCKOPHUTENH 3JIEMEHTapHBIX YaCTHII,
MHIYKIMOHHAs NI€Yb

4.3.15

[lpaktuyeckue paboThl. M3ydeHne MarHUTHOTO
IIOJIsL KaTYLIKK ¢ TOKOM. MccenenoBanue NencTBUs
IIOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.
HccnenoBanue  ABIEHUS  DIIEKTPOMArHUTHOU
UHAYKIUU

KOJIEBAHMA 11 BOJIHBI




5.1

#HHPart#HMEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Konebarensuas CHCTEMA. CBoOogHbIE
KoJIeOaHus. lapmonnueckue KOJIcOaHHS.
[epuon, yactoTa, aMITUTYAa U (a3a KoJaeOaHHi

5.1.2

[Ipy>XuHHBIN MAasITHUK. Marematuueckui
MasITHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHUi.
Kunematnueckoen AuHaAMUYECKOE ONHCAHUE
K0J1e0aTeIbHOr0 ABUKECHUS

5.14

[IpeBpamenrie SHEpPruud MNpU TaPMOHUYECKUX
koneOaHusax. CBsA3b aMIUIUTYIbl KoJieOaHUl
MCXO/IHOM BEJIMYMHBI C aMITUTY1aMHU KoJleOaHui
€€ CKOpPOCTH U YCKOPEHHUS

5.15

KonebarensHbIH KOHTYD. CBoOoaHbIe
AJIEKTPOMArHUTHBIE KoJIe0aHUS B HJEATHLHOM
KojeOaTeIbHOM KOHType. AHAJIOTUs MeEXIy
MEXaHHUYECKHUMHU u ANEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa

5.1.6

3akoH COXpPAaHCHUSA OHEPrun B HUACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BreiHyX/I€eHHBIE ~ MEXaHWYecKue  KoyeOaHus.
Pe3onanc. Pe3onancHas kpuBas. BolHyXJeHHbIE
AJIEKTPOMATrHUTHBIE KOJIeOaHMsI.

518

IlepemeHHBII TOK. CunycounanbHbII
IIEPEMEHHBIN TOK.

5.1.9

MOoOUIHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JNECUCTBYIONIEE  3HAYEHUE CHJIbl TOKa |
HaIpsHKEHUS

5.1.10

Tpancopmarop. IlpousBoacTBo, mnepenava u
notpelieHne INEKTPUYECKOU JHEPIrUH.
OKOJIOTUYECKUE PHUCKM IIPU  IPOU3BOACTBE
JIEKTPUIECKON SHEPIHH. Kynbrypa
HCIIOJIb30BaHUs AIIEKTPO3HEPTUU B
[MOBCEAHEBHOM KU3HU

5.1.11

Texuuueckue YCTPOWCTBA: ceticmorpad,
ANEKTPUYECKUI 3BOHOK, TUHUM 3JIEKTponepeiad

5.1.12

[pakTuyeckue paboThI. Hccnenosanue
3aBHCHUMOCTH NepuoJia MallblX KoyiebaHuil rpy3a
Ha HUTH OT JJIMHBI HUTHM M Macchl TIpy3a.
HccnenoBanue NepeMEHHOrO TOKAa B LENU U3
MIOCJIEJIOBATENIbHO COEAMHEHHBIX KOHJEHCATOpA,
KaTyIIKH U Pe3UCTOpa




5.2

#HHPartHMEX AHMYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

521

Mexanudueckue BOJIHBI, yCJ10BUA
pacrpocTpaHeHHsI. [Mepuon. CxopocTb
pacrpocTpaHeHus U UTHHA BOJHBIL. [lomepeunbie
Y TIPOJIOJTbHBIE BOJTHBI

5.2.2

###Par###  Uurepdepenumss u  qudpaxius
MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3Byka

5.24

DNEKTPOMArHUTHBIC BOJTHBL. Y CIIOBHUS M3JTyUCHUS
AEKTPOMATrHUTHBIX BOJIH. Bzanmnas
opueHTanmst BekTopoB E, B w v B
ANEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.25

CBoMCTBA 2JIEKTPOMArHUTHBIX BOJIH: OTPAKECHHUE,
MpeioMIIEHHe,  ToJsgpu3auus,  JUpaxiys,
untepdepenys. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ixana 3€KTpOMarHuTHHIX BOJH. [Ipumenenue
QJICKTPOMArHuTHBIX BOJIH B TCXHUKC U 6I)ITy

5.2.7

528

[IpuHuMOBl ~ paguocBsA3M U TEJICBUACHUS.
Panuonokanusi. DneKTpoMarHuTHOE 3arps3HEHUE
OKpY>Karollei cpeapl

Texnuueckne YCTPOMCTBA: MY3BIKaJIbHBIE
WHCTPYMEHTBI, YJIBTPA3BYKOBasi JIUarHOCTHKA B
TEXHUKE W MEAUIMHE, pajap, paauoNpUEMHUK,
TeneBU30p, anTeHHa, Tenedon, CBY-meun

5.3

###Par#HH#HOIITUKA

5.3.1

[IpsMonuHeHOE pacnpoCTpaHEHUE CBETa B
oxHopoaHou cpexe. JIyd ceera

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTPaKEHUS CBETA.
[TocTpoenune n3o0paxeHUi B TUIOCKOM 3epKaje

5.3.3

IIpenomnenue cBera. 3aKOHBI MPEIOMIICHHS
cBeTa. AOCOIOTHBIHN IOKa3aTeNb IPETOMIICHUS

5.34

[Tonmnoe BHyTpeHHee oTpakeHue. lIpeaenbHbIi
YTOJI [TOJIHOTO BHYTPEHHETO OTPAKEHUS
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Hucnepcust ceta. CioxHBIH cocTaB 0eo0ro
cBeta. [IBer

5.3.6

CoOuparornue 1 pacceuBarolue JIMH3bL. TOHKas
nuH3a. DOKYCHOE PACCTOSTHUE U ONTHYECKas CHIla
TOHKOM JMH3BL [locTpoeHne w300paxkeHUi B
coOMparmIMX W  pPaCCEUBAONIMX  JIMH3aX.




®dopmysa TOHKOU JIMH3BL. Y BEJIMYEHHE, TaBAEMOE
JIMH30U

5.3.7

IIpenensl NPUMEHUMOCTHM  F€OMETPUYECKOMN
OINTUKH

5.3.8

HNurtepdepennus CBeTa. Korepentnsie
WCTOYHHKHU. Y CIIOBUS HAOJIOIEHUS MaKCUMYyMOB
1 MUHUMYMOB B HHTEPPEPCHIMOHHOW KapTUHE
OT JIBYX CHH(A3ZHBIX KOTEPEHTHBIX HCTOUHUKOB

5.3.9

Hudpakuus cBera. JudpakmuonHas pemérka.
VYcnoBue HaOmoAEHHUS TJIaBHBIX MaKCHMYMOB
IIpY IIaJICHUM MOHOXPOMAaTHYECKOI'O CBETa Ha
TU(PPAaKIUOHHYIO PEIIETKY

5.3.10

HOHHpI/ISaHI/IH CBCTa

5.3.11

TexHuueckue  yCTpoOWMCTBA:  OYKH,  JIyIa,
¢dotoanmnapar, MIPOEKITMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TupaKIMOHHAS PEIIETKA, TOISIPOUI

5.3.12

[Ipaktuueckue paboThl. M3MepeHue mokaszartess
MIPEIOMJICHUSI. Hccnenosanue CBOWCTB
n300pakeHu B JIMH3aX. HaGmonenue
JUCIIEPCUU CBETA

RJIEMEHTBI CTIELJTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns NIPUMEHUMOCTHU KJIACCHYECKOU
MEXaHUKH. IlocTtynatsl TEOpUU
OTHOCHUTCJIBbHOCTU: I/IHBapI/IaHTHOCTB MOI[yJISI
CKOPOCTH  CB€Ta B  BaKyyMmMe, IPHUHIIHI
OTHOCHUTEIBLHOCTH DHHINTSHHA

6.2

OTHOCUTEIIFHOCTE OIHOBPEMCHHOCTH.
3aMCI[.H€HI/Ie BPCMCHU U COKpAICHUC NJIMHBI

6.3

DHeprus U UMITYJIbC CBOOOTHON YaCTHIIBI

6.4

CBs3p Macchl C DHEPrued U HMMITYJIbCOM
CBOOOJTHOM YaCTHIIBI. DHEPTHUs TTOKOSI CBOOOTHOM
HJaCTUIIbI

KBAHTOBAS ®U3UKA

7.1

H#Par### O JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. dopmyna I[lnaHka CBS3UM JHEPrUU
¢oTOHA C €ro 4acToTol. DHEPrusi U HMITYIIbC
dhoTona

7.1.2

OtkpeiTe u ucciuenoBanue  (orodddexra.
Omnpiter A.I'. CroneroBa. 3akousl hoToddhdekTa




7.1.3

VYpaBuenue DOiHmTelHa i doTtodrddexra.
«Kpacnas rpanuma» portodaddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.15

XUMHUECKOE JeHCTBUE CBETA

7.1.6

TexHuueckue YCTPOMCTBA: (dhoTodEeMEHT,
(dhoTomatunk, comHeuHas 0aTtapesi, CBETOAUO]]

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. Onbitel Pesepdopna
10 MCCJIEIOBAHMIO CTPOEHUS aToMa.
[Inanerapnast MoJ€sIb aTOMa

7.2.2

Iloctynatel bopa. M3nydeHue u MOIVIOLIECHME
(OTOHOB IpU Mepexojie aToMa ¢ OJTHOTO YPOBHS
SHepruu Ha Jpyrod. Bunbl crnektpoB. Crnektp
YPOBHEM 3HEPruu aTomMa BOJIOpOJIa

7.2.3

BosHOBBIE cBOlicTBa yacTull. BonHel ne bporns.
KopnyckynspHo-BOIIHOBOM JyaJu3M.
Jlndpakiys >1eKTPOHOB Ha KpHUCTaJIax
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CroHTaHHoOE n BBIHYXXJICHHOC H3JIYyUCHHUC.
YCTpoiCTBO M IPUHITUTT pabOTHI Jlazepa

7.2.5

Texanueckue YCTPOWCTBA: CIIEKTpaJIbHbIN
aHanu3  (CHEKTPOCKOIM), Jas3ep, KBAHTOBBIN
KOMITBIOTEP

7.2.6

[IpakTrueckue paloTBI. Ha6monenue
JIMHENYATOro CreKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Meroasl HAOJIIOJIEHUsT M perucrpainuu
3JIEMEHTapPHBIX YACTHL]

7.3.2

OTtkpbITHE PaavOaKTUBHOCTH. OnpITh
Pesepdopna mo  ompenmeneHuro  cocTaBa
paauoakTUBHOTO M3MydeHus. CBoiicTBa ambda-,
oera-, ramMma-u3J1y4yeHusl. Bnusinue
PaaMOaKTUBHOCTH Ha KUBBIE OPraHU3MBI

7.3.3

OtkpeiTHE NpoTOHa M HeWTpoHa. HykioHHas
Mozenb siapa I'eizenOepra — MBaneHnko. 3apsin
sapa. MaccoBoe uucio saapa. M3otonsl

7.3.4

Anbda-pacniag. DIEKTPOHHBIH W TO3UTPOHHBIH
Oera-pacna. I"'amMa-uznyuenue. 3aKoH
pazinoaKTUBHOIO pacrnaja

7.3.5

DHeprus cBsi3U HyKJIOHOB B sifipe. SIIepHbIe CUIIBI.
JlepexT maccsl sapa

7.3.6

ﬂﬂepHBIe pCaKkuuu. ILGJ'ICHI/IG " CUHTC3 AACP




7.3.7

Snepubiii  peaktop. TepmosiaepHblii  CHHTES.
[TpoGaeMbl ¥ IEPCTIEKTUBHI SIICPHON SHEPTETHKH.
DKOJIOTUYECKHUE aCIEKThI SIACPHONU IHEPTETUKHI

7.3.8

QHCMGHTaPHHe HYaCTHUIIBI. OTKpLITI/Ie MMO3UTpPOHA.
CDYHI[aMCHTaJ'IBHBIe B3aHMOHeﬁCTBHH

7.3.9

TexHudeckne yCTpOMCTBA: JO3UMETP, Kamepa
Bunbcona, simepHbliii peakTop, aroMHas 6omba

7.3.10

[IpakTraeckue paboTel. MccnemoBaHue TpPEeKOB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3 UK

8.1

Bun 3Bé3nHOTO HebOa. Co3Be3nus, sipKue 3BE3bI,
IUTAHETHI, UX BUJIMMOE JBHKEHHE

8.2

ConHeunas cucrema. [lmaHeTbl 3eMHOW TPYIIIBI.
[InaHeThI-TUTaHThl U X CIYTHUKH, KapJIUKOBBIE
riaHeTel. Maneie Tena CoTHEYHOM CUCTEMBI

8.3

Comnnue, ¢orocdhepa u armochepa. ComHeqHas
AKTHBHOCTb

8.4

Ucrtounnk sneprun CosHIa U 3BE3N

8.5

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETUMOCTb, panuyc, TemIeparypa, ux
B3aMMOCBA3b. /lnarpamMma «CreKTpabHbIA K1acc
— CBETUMOCTDBY. 3BE3 bl TJIaBHOU
IOCJIEAOBATCILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTDY JUIS 3BE3 rJaBHOM
MOCJIEI0BATEeILHOCTH

8.6

#H##Par###BuyTpeHnee CTpOECHHUE 3BE3 .
CoBpemeHHbIE MPEACTAaBICHUS o
MPOUCXOXKACHUN U dBoMtonuKU ConHIIA U 3BE3.
DTanbl KU3HU 3BE3]T

8.7

Mineunsbiit [IyTe — Hama I'anaktuka. CnimpanbHas
cTpykTypa ['amaktuku, pacmpezeieHue 3BE3,
ra3a u nplu. [lonoxenue u neuxenue ComnHa B
lNamaxruke. IInockas u chepuyeckas
nozacucreMsl ["anakTuku

8.8

Tunbel ranaktuk. PaguoranakTukd M KBa3aphl.
UYEpHble ABIPHI B sIpax TalaKTHK

8.9

Bcenennas. Pacmmpenne BceenenHoil. 3akoH
Xa0b6ma. PazOeranue ramaktuk. Bospact wu
panuyc Bcenennoii, Teopusi bomnbioro B3pbiBa.
Mogens «ropstueii  BcenenHoii». PenukToBoe
U3ITy4yeHUE




8.10

Macrraduas
MeTtaranakTHka.
aCTPOHOMHUU

CTpYKTypa
Hepeménnnie

Bcenennoii.
poOIeMbI




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaAHMS

IIpoBepsiemble TPeOOBAHMS K NMpPeIMETHBIM pe3yJibTaTaM
O0CBOEHMSI OCHOBHOM 00pa3oBaTe/ibHOI MPOrpamMMbl CpeIHEro
o011ero oopasoBaHus

1

ChopmupoBaHHOCTh yYMEHUN pacro3HaBaTh (U3MYECKUE SIBICHUS

(Iportecchl) u OOBACHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB

BJ'IaI[CHI/Ie OCHOBOITIOJararommuMmn (1)H3I/I‘ICCKI/IMI/I INOHATUAMU H

BCIIMYHMHAMHU, XaPaKTCPUIYIOIIIUMHU (bl/ISI/I‘ICCKI/Ie IMpOICCChI

ChopmupoBaHHOCTE YMEHUN MPUMEHSITh 3aKOHBI KJIACCHYECKOMN
MEXaHWKH,  MOJEKYIsIpHOH  GU3UKH U TEPMOJIUHAMUKH,
AJIEKTPOAMHAMUKHU, KBAHTOBOM (DM3MKM JUIsl aHAU3a U OOBSICHEHMS
SBJICHUH MHUKpPOMHpPA, MAaKpOMUpPAa U MEraMupa, pa3indarh yCIOBHUs
(rpaHuIBl, 001aCTH) TPUMEHUMOCTH (PU3UIECKHX 3aKOHOB, TOHUMATh
BceoOImMiA xapakTep QpyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYCHHOCTD
UCTIOJb30BAaHUSI YAaCTHBIX 3aKOHOB; AaHAIM3HPOBATH (U3NYECKHE
IIPOLIECChl, HUCIOJb3Yysl OCHOBHBIE  IIOJIOKEHUS, 3aKOHBl U

3aKOHOMEPHOCTH

ChopmupoBaHHOCT YMEHHSI Pa3IMyaTh YCIOBHS MPUMEHUMOCTH

Mojienel GU3NYECKUX Tel U MPOLECCOB (SBICHUI)

CopMUpOBaHHOCTH YMEHHUS pemiaTh pPacdyETHBIC 3aJadyd C SIBHO
3a/TaHHOW W HESIBHO 3aJaHHOM (hPM3MYECKON MOJCIBIO: Ha OCHOBAHUH
aHaJgM3a yYCJIOBUS BBIOMpATh (DU3WYECKHE MOJETH, OTBEUYAOIIHE
TpeOoBaHUSIM 3a/1auy, IIPUMEHSATH bopMyIbL, 3aKOHBI,
3aKOHOMEPHOCTH U  MOCTYJNaThl  (U3UYECKUX TEOpUH  MpH
UCIONIb30BAaHUM  MAaTeMaTHYeCKUX METOJOB  pelIeHus  3ajad,
MPOBOAWTh pacyéThl Ha OCHOBAaHMHM HWMEIOLIUXCS  JAaHHBIX,
aHAJIM3UPOBATh PE3YyJIbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C

y‘léTOM IMMOJIYYCHHBIX pE3YJIbTAaTOB

Pemath kauecTBeHHBIE 33724, TPEOYIOIINE MPUMEHEHHS 3HAHUN W3
pa3HBIX pa3lieioB MIKOIBHOTO Kypca (U3UKH, a TaKKe WHTETpaIlluu
3HAHUN W3 JPYrUX MPEeIMETOB €CTECTBEHHOHAY4YHOrO IMKIA:
BBICTPAMBaTh JIOTUYECKYIO LEMOYKY PACCYKIEHUHM C OINOpPOM Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bl/IBI/I‘ICCKI/Ie SABJICHUA




BrmageHne  OCHOBHBIMM ~ METOAAMH  HAy4YHOTO  IIO3HAHMA,
UCTOJb3yeMbIMU B (U3UKE: MPOBOJIUTH NpsSMble M KOCBEHHBIE
U3MEepeHusl (PU3NYECKUX BEJIWYMH, BBIOMpAs ONTHMANbHBIA CIOCOO
U3MEPEHUS U UCIIONb3Ys U3BECTHBIE METO/bI OLEHKH MTOIPELIHOCTEN
U3MEPEeHUH, MPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTEH (DU3MUYECKHX
BEJIMYMH C MHCIOJIb30BAaHUEM MPAMBIX H3MEPEHUN, OOBACHATH
MOJTyYECHHBIC PE3yJIbTAThI, UCTIONB3Ys (PU3UUYECKHE TEOPUH, 3aKOHBI U
MIOHSATHS, U JIeTaTh BBIBOIBI; COOIOIATH MpaBmiia 0€30MacHOro TpyIa
IIPY TIPOBEICHUH UCCIICIOBAaHHI B paMKaX y4eOHOTr0 SKCIIEPUMEHTA U
y4eOHO-HCCIIEI0BATENbCKOW  JIESITEIBHOCTH C  HCIOJIb30BaHUEM
UU(GPOBBIX  M3MEPUTENBHBIX  YCTPOWCTB M J1a0OpaTOPHOTO

o0opyIoBaHUs

ChopMUpOBAaHHOCT, ~ YMEHHH  aHAJU3UpPOBAaTh W  OICHUBATH
MOCNIEACTBUSL  OBITOBOM W MPOM3BOACTBEHHON  J€ATEIbHOCTH
YelioBeKa, CBSI3aHHOM ¢ (U3MYECKUMHU TMPOIECCaMM, C TO3UIUN
HKOJIOTHYECKON O€30MacHOCTH; MPEACTaBICHUH O pPalMOHAIBHOM
MPUPOJIONONB30BaHNU, a TaKkKe Ppa3yMHOM  HCHOJIb30BaHUU
JOCTH>KEHUM HAayKd M TEXHOJIOTMH [JIsl JaJIbHEMILEro pa3BUTHS

YCIOBCUCCKOI'O 06H.[CCTB3.

OBnazieHne pa3IMYHBIMM crlocobaMu paboTel ¢ HH(popMalmen
(Gu3N4YecKOro CcoiepKaHusl C  HCIOJIb30BAHMEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHHH KPHUTUYECKOTO

aHaJM3a M OIICHKH JJOCTOBEPHOCTH MOTydaeMoil nH(popMaIiu

10

ChopmupoBaHHOCTE  YMEHUH TPHUMEHSTH OCHOBOIIOJIATAIOIIUE
ACTPOHOMHUYECKUE TMOHATUSA, TEOPUM M 3aKOHBl I aHaIU3a |
00BsiICHEHUSI PUBNYECKUX MPOIIECCOB, IPOUCXOISIIINX HA 3BE3NIAX, B
3BE3AHBIX CHCTEMAX, B MEXIAIAKTUYECKON Cpeae; JABUKEHHS

HEOCCHBIX TEJI, SBOJIIOLMY 3BE311 M Beenennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O PU3UKE

Kon
Kox .
pasnena/t IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
JJIeMeHTa
€eMbI
1 MEXAHUKA
1.1 KMHEMATHKA
111 Mexanuueckoe JABHMXCHUC. OTHOCHUTEIHLHOCTD
o MEXaHH4YECKOro ABrkeHus. Cucrema orcuéra
MartepuasnbHas TOUKa.
Y |
Eé& panmyc-Bekrop:
F(r)=(xlr) pe ) 2(2)),
TpaeKTOpPIIA,
HnepeMeEmcHIIC.
112 P
Ar=r(ty)-r(t)=1r,—-11=
= (Ax, Ay, Az),
OyThb.
CnoxeHIe l'IEpEMEI.IIEHIIfIZ
A=A + A,
CKOpOCTh MaTepUAIbHOM TOYKH:
. AF _,
U=— =T =[U1_.U1_.U_].
AL |y T
Ax , . ,
v, =—| =X/, aHAIOTU4YHO v, =V,, U.=Z/.
113 At |,,0 :
CoxeHIe CKOpoCTell: o, =0, + 0, -
Beruncnenue nepeMenieHus 1 myTH MaTepUaIbHON TOUYKH
IIpU NPSIMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X MO IpaduKy
3aBHCUMOCTH Vx(t)




. . AD
YCKD[}EHIIE MaTepHAaJIBEHOII TOYKIL a = —L =
1—0

114 ar
Auvu S,
a,=—2 =(uv,) . aHAIOTIYHO a, =(v, |, a.=(t
COA e, o ' B
PaBHOMEpPHOE NIPAMONIMHENHOE IBUKECHHUE:
x(t) = x¢ + vyt
X(t)
0
+
115

0oxX

Ve (t) — vo, = const

(t)




0x

const

1.1.6

PaBHOYCKopeHHOC HpﬂMOJ’IHHCﬁHOG JABHXKXCHUC!

at

x(t)=x,+uv, t+

v (t)=v, +at

a, = const

ol "

< S | T
Ve — Uy _"a:r["‘"l "“’1]

L
HPII IBIDKEHIII B OTHOM HAIIPABICHIHI IIVIE 5 = 1

117

CBoOomHoe masienne. Y CKopeHrue CBOOOIHOTO TaIeHUSI.

Vi

Yo o

o Xo ‘(',r

I[BI/DKGHI/IC TCJa, 6pOH_IeHHOl"O moJa yrjioM O K TOPHU3O0HTY:

[.r{r} =X, +U,t=x +U,cosa-f

5 4

t ,
V(@) =y, +u,t + g—‘} =V, tU,sina- I—ETT

v (t)=u, =uv,cosa

v (t)=u, +gt=u,sina— gt

g.=0
g =—g=const




1.1.8

KpuBonunelinoe nBuxeHue. J[BrkeHre MaTepuaibHON
TOYKH 10 OKPY’KHOCTH.
VYrnoBas v TMHENHAs] CKOPOCTh TOUKU:

v = wR

wR

HpI/I PaBHOMEPHOM JABUKCHHUHU TOYKH 11O OKPYKHOCTHU

_27‘[_2
w= T = U

2

2o
. LleHTpOCTpEMHUTENILHOE YCKOPEHUE TOYKH:

nc




R

. [lonHOE yCKOpEeHHE MaTepUaIbHOW TOYKHU

Teépnoe temno. [locTynarenbHOE U BpamaTeIbHOE

1.1.9 )
JIBUKEHUE TBEPIOTO Tena
1.2 JMHAMUKA
191 Nuepunanbupie  cucteMbl orcuéra. IlepBblid  3aKOH
o Herorona. Ilpuniun otHocurensHocTH [anumnes
Macca Tena. IItoTHOCTE BemiecTBa:
~m
P=y
p
1.2.2 =




Cuna. [IpuHIMI CyNepriO3UIUU CHII:

>

FpaBHerFICTB =F +F+..

paBHOZEHCTB

1.2.3 1




+

Bropoii 3akon HeroTona: n1iiga marepuaiibHoit Touku B UCO
Fl = maq
F
1
124 M
a
1
Ap = FAt
A
Y




1.2.5

At
npu
F = const
F
const
-———
F12 F. 21

Tpetuit 3akoH Hpr0TOHA 17151 MaTEpUAIBHBIX TOYEK:

-

Fip = —Fn

12




21

3akoH BCECMUPHOT'O TATOTCHUA: CUJIbI IPUTAXKCHUA MCKIAY

TOYEYHBIMU MacCcaMU paBHbI
mpm;

F=6—p

1.2.6




Cuna Tspxectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CHIIBI
TSDKECTH OT BBICOTHI N HaJl MOBEPXHOCTBIO IUIAHETHI
paauycoMm RO:

GMm

M= Ry + h)?

mg

(R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:

1.2.7




—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus: CKOJNbKEHUS:
Erp = uN
F
P
uN
1.2.8
Cuna TpeHus MOKOos:
FEp < uN
F
P
<
UN
Koaddutment tpenus
JlaBnenue:
P=7%
1.2.9 P
S




1.3

CTATHUKA

13.1

—

F
MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpalllCHUS

M| = FI, rae | — maedo cumbr

-

F

OTHOCHTCIIBHO ocCH, HpOXOI[SIHIGfI qepes TOYKY 0]

NEPHEHAUKYIIIPHO PUCYHKY

1.3.2

Hentp Macc Tena. LleHTp Macc cucTeMbl MaTepHalbHbIX

TOYCK:

- mir, + myry+...
my + m2+. ..

.M.







B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

const)
HEHTP MAaCC TCja COBIIAAACT C €T0 LCHTPOM TAKCCTH

1.3.3

VYcnous paBHoBecus TBEpaoro tena B UCO:
[M,+M,;+...=0
\[Fl +F,+...=0

#HHPar##
#1.3.4

3akoH [lackana




JlaBnenue B )xunkocTH, nokosieics B UCO:

P =Do +pgh
HH#Par#tt | P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApX = ;PBbITeCH
F
Apx
H#HHHPar## _
#1.3.6

BBITCCH




€CJIN TCJIO U X KUAKOCTD ITOKOATCA B I/ICO, TO

FApx = pIVonirecn

Apx

pgv

BBITCCH

VYcioBue miaBaHusA TEN

1.4

3AKOHbI COXPAHEHNA B MEXAHUKE

NMnynbc maTepuaabHON TOYKHU:

p=mv

p
HiHPar##
#1.4.1
m
v
HHHPar i NMnynbc cucTteMsl Ted:




3aKOH HU3MCHCHUA U COXpaHeHHfI HMHyﬂbca:
HHParit B ICO

#143 AP = A(pl + P2+- . ) = FlBHeLHHAt + FZBHeLHHAt-l_' -







1BHEIIH

At

2BHEIIH

At

B MCO , eciin

A(




, CCJIIN ) ]
FlBHeLuH + FZBHeLUH+- ..
F
1BHEImIH
+
F

2BHEIIH




0
PeakTtuBHOE IBHKEHHE
F
HHtHPartt AF x
#1.4.4 PaGoTa cuiibl Ha MajIOM MepeMenICHUH:
;1:|}?'|-|.-j.f'|-c05 a=F, - Ax
-(;
)
MOIIHOCTE CHUJIBL:
€CJIU 3a BpeMmst
At
145
At
paboTa CHIIbI K3MEHSETCS Ha , TO MOITHOCTh CHJIBI
AAd
P=— =F-v-cosa
At o
146 Kunernueckas sHeprusi MaTepuagibHOW TOUKH:

mv?  p?
EKHH = =

2 2m




KHH

mv

2m

3aKOH U3MEHEHUSI KHUHETHYECKOU OHCPIruu CUCTCMbI

MaTepuaabHbIX Touek: B MICO AExun = Al + A2 + ...

1.4.7

IToTeHnmuanbHas OHCPIuUs:

JJIA TIOTCHO W AJIbHBIX CHUJT




A12 = ElIIOTeHu - EZHOTeHu_: AEHOTCHL[

12

1norenn

2MMOTEHIT

AE

MOTCHI|

[ToTeHnanbHas SHEPrusi MaTEPUATIBHON TOYKH B
OJIHOPOJHOM TTOJI€ TSKECTH:

EHOTeHu = mgh

TIOTCHI{




mgh

[ToreHnmanbHas sHEPrus ynpyro 1eopMHUPOBAHHOTO

TCJa:
kx?
EHOTeHu = 2
TIOTECHI]
2
kx

3aKOH U3MEHEHHUS U COXPAaHECHUS MEXaHUYECKON YHEPTUU:

Euex = Esn + Emre:—m-

148 B ITCO AEex = Asgcex menoresm. cun.
B IICO AE,ex =0, eclil Ascex renoresm cax = 0
1.5 MEXAHUYECKHME KOJIEBAHUS 1 BOJIHBI
lapmoHnueckne  KojeOaHWs MaTepUAIBHOW  TOYKH.
151 Avmuutyna u  ¢asza konebanuwii. KunemaTmdeckoe

OITMCaHHC:




x(f) = Asin| et +o, ).

v (0 =x/,

a(d=(v, ), =" =a +a'x=0,
IJIe X - CMEIIEHNE U3 PAaBHOBECHSI.

JlnHaMU4YeCcKoe OMHCaHue:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
maw
2
. DTO 3HAYHT, YTO
F, = —kx

—kx.

DHepreTHyeckoe  OmMUcaHWe  (3aKOH  COXPaHEHUs

MEXaHWYECKOW PHEPTUH):




CBs13b aMIUTUTY/IBI KOJICOAHUH CMEIICHHS MaTepHaTbHOU
TOYKM C aMIUIUTyAaMH KoieOaHui €€ CKOpOCTH U

YCKOPEHHUS:

U =04, a__ =04

[lepuon u yactoTa KoJIeOAHUMA:

Hepno,u MaJIbIX CBOGO,Z[HBIX KoJIeOaHMI MaTeMaTHYCCKOTO

MasITHUKA!
15.2 i
T=1m |—
g
[lepron cBOOOIHBIX KOJI€OaHUI MPYKUHHOTO MasITHUKA!
m
T = 2:]-[ E
153 Boinyxxnennsie konebOanusi. Pe3onanc. Pe3onancHas
KpUBas
Ilonepeunble W mponxosibHble  BONHBL.  CKOpPOCTH
pacnpoCTpaHEHUs U JJIMHA BOJIHBI:
v
A=vT =—
v
A
154 vT




WNuTtepdepentius u qudpakius BOJIH
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3ByK. CKOpOCTh 3ByKa

MOJIEKVJIAAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ®U3NKA

211

Mopgenu cTpoeHus ra3oB, JKUJIKOCTEM M TBEPABIX TeEIl.
[Tycth TepMoauHamMuueckas cuctema (Teno) coctout u3z N

OJMHAKOBBIX MOJIEKYJI. Toraa KOJIM4eCTBO BEIIECTBA
N m

vV=—=
Ny




rue

—quciio ABoraapo, M — Macca CUCTEMBI (Tena),
U

u
— MOJIIpHAs Macca BELeCTBa

2.1.2 TeroBoe IBHKEHHE aTOMOB U MOJIEKYJI BEIIIECTBA
2.1.3 BzauMozeiicTBrEe YacTHILL BEIECTBA
2.1.4 Huddysus. bpoyHoBCcKkoe ABMKEHUE
2.15 Mozxens uneansaoro rasa 8 MKT
CBsi3p MEXIy HaBJICHHEM H CpeIHEH KHHETUYECKOU
SHEPruedl  IMOCTYNATeNIbHOTO  TEIJIOBOIO  JBWKCHHS
MOJIEKYJI UeadbHOro ra3a (ocHoBHOE ypaBHeHHe MKT):
p= L En{ myp” _ino
3 3 01 2 30
2.1.6

rne MO — Macca OJTHOM MOJIEKYJTHI,

N
"=y




- KOHIICHTPAIIHSI MOJIEKYJT

2.1.7 AblcomoTHas Temriepatypa: T =t +273K

CBsi3p TeMmmepaTtypsl Traza CcO CpeAHEl KHHETUYECKOU

3H€pFI/IeI71 MOCTYNATCIIBHOI'O TCIIJIOBOI'O IABWIKCHUA CTO

MOJIEKYJ:
2.1.8 I 2
P iy g 3 kT
L2 2
2.1.9 VYpasuenue p = nkT
Mopenp naeanbHOro raza B TepMOJIUHAMUKE:
(Vpaprerme Merreeesa — Kiareipora
| BeIpasKeHHE U1 BHYTPEHHEH JHEepTHH
Vpaerenne MeHzneneera — KianeiipoHa (IpHM
3allHcI):
RT
pV="_RT =vRT =NikT, p=P"2
2.1.10 L I

BrIpaskeHHe U1 BHYTPeHHell 3Hepri 0XHOATOME

raza (IIpHIMeHIIMEBIe (JOPMEI 3aIIICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2




3akon JlanbToHa Ui JABICHHS CMECH pa3peKEHHBIX
ra3oB:
p=p1+p2t..
P
P
1
2.1.11
+
Y
2
+
H3omnporieccsl B pa3pe:KEHHOM rase ¢ MOCTOSHHBIM YHCIIOM
Mostekys N (¢ TOCTOSHHBIM KOJHYECTBOM BEIIIECTBA V):
nzorepma (T = const): pV = const ,
nzoxopa (V = const):
p
— = const
T
2.1.12
T
p




const

n3zobapa (p = const):

— = const

S <

const

I'pacuueckoe npencraBieHre n3omnpoueccos Ha pV-, pT-u
VT- quarpamMmax.

OO0BbeqUHEHHBIN ra30BbIA 3aK0H:
pV

— = const
T

pVv




const

JJIA IIOCTOSTHHOI'O KOJIMYECTBA BEIICCTBA V.

HacrplllieHHBIE ¥ HEHACBIIICHHBIS napsl. KauecTBennas

3aBUCUMOCTD INIOTHOCTH W AABJICHUS HACBIIICHHOI'O I1apa

2.1.13

OT TeMIepaTyphl, HX HE3aBHCUMOCTh OT 00BEMa

HACBIIIEHHOTO TIapa

Brnaxxnocts BO3myxa.

OTHOCI/ITeJ'[BHaH BJIAKHOCTD.

¢ _ pnapa(T) _ pnapa(T)
pHaCbIH.[l'Iapa (T) pHacmLunapa (T)
p

HacplLInapa

2.1.14

(M

mapa

(M)




(M

(M

HachlIIapa

mapa

N3meHeHune arperaTHeIX COCTOSIHMM BELIECTBA: UCIIAPEHUE

2115 Y KOHJICHCALUS, KUTIEHUE JKUJAKOCTH
M3meHeHne arperaTHbIX COCTOSIHUI BelecTBa: MIIaBIeHUE
2.1.16
U KPUCTAJUTH3AIUS
2.1.17 [IpeoOpazoBanme 3Hepruu B (ha30BBIX MEpexoaax
2.2 TEPMOJNMHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpenHss sHeprus
Temnonepenaya kak crnoco0 HW3MEHEHUS BHYTPEHHEH
2.2.3 sHeprun  Oe3  cosepuieHuss  paboTtel.  KonBekuwus,
TEIUIONPOBOAHOCTD, U3JTyUYeHHUE
KonnuecTBo TemaoThI.
VY nenpHas TEIIOEMKOCTH BEILIECTBA C:
Q = cmAT
224




CMAT

2.2.5

VYaenbHas TeruioTa mapooopaszoBanus L: Q = Lm.
Y aenpHas TeruioTa miasieHus A: Q = Am.

VY aenpHast TeruioTa cropaHus Torwtuea : Q = gm

2.2.6

DOnemeHTapHas paboTa B TEpMOIMHAMHUKE:
A =pAV

pPAV

Beruucnenne pabotel mo rpaduky mporecca Ha pPV-

auarpamme

2.2.7

IlepBblil 3aKOH TEPMOJAVHAMUKH :
Q12 =AUsz + A1y = (U2 = Uy) +Ap

12

AU

12

12




(U

U
1
)
+
A
12
Annabara:
Q12 =0= Ay, = (U; — Up) =AUy,
Q
12
0
=

12




(U

AU

12

2.2.8 Bropoii 3akon TepmoauHamMuku. HeobpaTtumelie mporiecchl
[TpuHIMIEL HeicTBUS TermoBbIX MamuH. KIT/I:
n:Aaan;H:m :*-H-'II‘P_|*-EDJT| |a-xcm|
Makcumansnoe 3Hauenue KIT. [ukn Kapno:
r.. -T
2.2.10 Max M = Ny = ———=1- Lsen
T Taars
YpaBHEHHE TEITIOBOTO OaiaHca:




+
3
+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

3.11

OnexTpuzanus Tel U €€ NPOSABICHUS. DJIEKTPUYECKUM
3apsaz. /[IBa Buja 3apsna. DiaeMeHTapHBINA DIIEKTPUYECKUI

3apsan. 3akoH COXPAHCHUA DJICKTPUICCKOTO 3apdaa

3.12

B3anmoneiictBue 3apsnoB. Toueunblie 3apsibl. 3aKOH
Kynona:
B OJTHOPOJTHOM BEIIIECTBE C TUIICKTPUICCKOM

MMPOHUITACMOCTBIO




'l?' i 1 {i" B {?1
F:k|1|t‘7‘: -|1|_|‘
g Ames, 1

Onexrpuueckoe mnosie. Ero neicTBUe Ha 3JIEKTPUYECKHE
3.1.3

3apsibl

Hanpsyk€HHOCTB 3JIEKTPUYECKOTO OIS :

) F
qnpo6HbIl7x
E
q

TIPOOHBIH
3.14

F

ITone Toueuynoro 3apsaa:




OJTHOPOJTHOE TIOJIE:

E = const.

const.

KapTuHb! IMHMN HANPSY)KEHHOCTHU 3TUX MTOJIEN

3.15

HOTCHI_II/IaJII)HOCTL QJICKTPOCTATUYCCKOT'O ITOJIA.

Pa3HOCTh MOTEHIMATIOB U HANIPSKEHUE:
A1z = q(¢1 — P2) = —qAp = qU.

12




a(¢

IIOTGHHH&HBH&H OHECPIruAa 3apsga B JJICKTPOCTATUYCCKOM

II0JIC:

W =q¢

a4




—AW

HOTCHHI/I&H OJICKTPOCTATUYCCKOT'O ITOJIA:

o=2
q

CBs3b HaHpﬂ)KéHHOCTI/I IOJIAI U pa3HOCTHU IIOTCHIHUAJIOB IJIA

OIHOPOAHOI'O DJICKTPOCTATUYCCKOI'O ITOJIA: U=Ed

3.16

[TpuHLIUI CYyIEPIIO3UIINH FIEKTPUUECKUX TOJIEH:

E:E1+E2+...,¢:¢1+¢2+...




3.1.7

HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.
Ycaopue PaBHOBECHA 3apsA0B: BHYTPU ITPOBOAHHKA

Et=0




0

, BHYTPU U Ha IIOBEPXHOCTU IIPOBOJAHUKA (p = CONSt

218 JnanekTpuku B AIEKTPOCTATHIECKOM ToJre.
JlnanekTpudeckas POHUIIAEMOCTh BEIIECTBA €
Konzaencarop. D1eKTpo€MKOCTh KOHIEHCATOPA!

q
C==
U
C
U
q
3.1.9

DNeKTpOEMKOCTh IIIOCKOTO KOHACHCATOpa:

£g0S
= = é&(y

d

&€




eC

3.1.10

Hapanneanoe COCAMHCHNEC KOHACHCATOPOB:

o

q =q1+q2+...,U1 = Uz =---anapaJm_Cl+CZ+---




Hapat

HOCJ'IG,I[OB&TCJ'IBHOG COCAMHCHHUEC KOHACHCATOPOB:

U=U1+U2...,q1=q2 =iy,




Tocit







3.1.11

OHeprus 3apsKEHHOI0 KOHJIEHCATopa:

U CU? 2
2 2 2C

qu

Cu

2C




3.2

3AKOHBI ITTIOCTOAHHOI'O TOKA

Cuia Toka:
1=
321 AL {50
[TocTostaubIi TOK: | = const
Jlnst mocTosiHHOTO TOKa ( = It
VYcnoBust CyliecTBOBaHMS JIEKTPUUECKOTO TOKA.
322 Hampsoxenune U u 3J1C E
3akon Oma JJ1s1 ydacTKa Lenu:
=Y
R
|
3.2.3




SHCKTpI/ILICCKOG COIIPOTHUBJICHUC. 3aBHCHMOCTD
COIIPOTUBJICHUA OAHOPOJHOI'O IIPOBOJHUKA OT €TI0 AJIMHBI

" CCUCHUA. yI[CJ'IBHOC COIIPOTUBJIICHHUE BCIICCTBA.

R l
R
3.2.4 P
S
I
Uctounuku Toka. 31C UCTOUHHUKA TOKA:
A
E — CTOPOHHHUXCHJI
q
E
q
3.25

A

CTOPOHHUX CUJT




BnyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3akon Oma a1 MONHOM (3aMKHYTOM) 3JIEKTPUYECKOU

uenu: E = IR + Ir, otkyna

Rr
3.2.6

E

E.r
= R
HﬂpaHHCHLHOGCOCﬂHHCHHCHpOBOHHHKOE
I=11+12+..,Ul=U2=..,
11 1
l?napann 1?1 132 -

3.2.7

Hapan







HOCHeHOBaTeHLHOC COCAUHCHUC ITPOBOJHUKOB!
U=uUl+U2+.,11=12=.,
RI'IOCJI = Rl + R2+

T10CII

3.2.8

PaGora snexrpuyeckoro Toka: A = [UL.
3akon J[>xoyns — Jlenua:
Q = IRt




Rt

Ha pesucrope
UZ
R:Q=A =12Rt=IUt=?t

3.2.9

MOIHHOCTB SJICKTPHUYCCKOI'0 TOKA:

TeruioBasi MOIIHOCTb, BbIJIEsIEMasi HA PE3UCTOpE:




P=PrR=Z -v
R

MomHoCcTh HCTOYHUKA TOKA:

3.2.10

CBOOOIHBIE HOCHUTENIM DJJIEKTPUUYECKHX 3apsjoB B
MPOBOJIHUKAX. MeXaHU3Mbl TPOBOJUMOCTH  TBEPIIBIX
METaJIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOJIUTOB, Ta30B.

[TonynpoBoauuku. [1oaynmpoBOAHUKOBBIN AUO

3.3

MAI'HUTHOE ITOJIE

33.1

MexaHndeckoe B3aMMOJICUCTBHE MAarHUTOB. MarHuTHOE
nose. Bekrop wmarmutHOM — MHAyKuuu.  [IpuHnun

Cyneprno3nuuu MaroiuTHBIX MOJIEH:

B = Bl + Bz+




JlvHMM wHAYKOMM MarHutHoro mnons. Kaptuna nuHwmit
WHTYKLIMH MAarHUTHOTO oJisg IIOJIOCOBOTO u

HOI[KOB006pa3HOI‘ O MIOCTOSAHHBIX MAarHuTOB

3.3.2

OneiT Opcrena. MaroHuTHoe 10Ji€ POBOJHUKA C TOKOM.
KapTuHa nuHMI MHAYKIMM MarHUTHOTO MOJS JJIMHHOTO
OpsIMOrO  NPOBOJHMKA M 3aMKHYTOTO  KOJIBLIEBOTO

IMPOBOJHHKA, KaTYIIKH C TOKOM

3.3.3

Cuna Amrnepa, e€ HanpaBJICHHE U BEJIMYMHA:

F, = IBlsina

IBlsina
, TJIE 0L — YTOJI MEX]1y HaIpaBJICHHEM ITPOBOIHUKA U
BEKTOPOM

v

3.34

Cuna JlopeHiia, e€ HanpaBJIeHUE U BEJIMYWHA:

Fnop =1 q | vBsina




Jlop

| gl vBsina
I7I€ 0L — YTOJI MeX1y BEKTOpaMu

>

v

JIBr>keHUE  3apsSOKEHHOW 4YacTUUbl B
MAarHUTHOM IIO0JIE

OJTHOPOJTHOM

3.4

OJIEKTPOMATHUTHA A MHAYKIUA

34.1

[ToTox BEKTOpa MArHUTHON MHIYKLIMH:

® = B, S = BScosa




BScosa

B

7
4
G2

3.4.2 SIBnenue snexrpomaruuTHOM UHAYKIMU. D /]C unnykuuu
3aKOoH AIEeKTpOMarHuTHo nuaykuuu dapanes:
AD
3.4.3 E = =’
A i
Af—
Xy
\%] .
7
3/1C WHAYKIHUK B IPSIMOM TIPOBOAHHKE JUTHHOM |,
JBUXKYIIEMCS CO CKOPOCTHIO
v
Vv
3.4.4
(vl
(
Vv




)

B OJIHOPOJHOM MarHUTHOM moJje B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — YTroJl MeXIy BEKTOpoM B 1 HopMaibio

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BECKTOPLI

>
-

luv

; €CIIH




1
B
B
, 1
v
\Y
TO
| E; |= Blv
| E

Blv




3.45 [TpaBuo Jlenna
NHIyKTUBHOCTD:
L - )]
T
L
|
3.4.6
()]
, umn © = LI
Camounnykuus. DJIC caMOMHIYKITUH:
AT
E, =—L—L =11,
Aty
DHeprus MarHuTHOTO TIOJISI KATYIITKHA C TOKOM:
L
)
W
L
3.4.7
2




LI

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHM 11 BOJIHBI

3.5.1

Konebarenbublit KOHTYp. CBOOOIHBIE 3EKTPOMArHUTHBIE

KoJieOaHus B UJ€aTbHOM KOJIeOAaTeIbHOM KOHTYpE:
[ q() =G 5in( ot + @)

Ifffﬁl =g, =g, cos(t+q) =I__ cos(ct +q))

®opmyna TomcoHa:

T = 2nVLC
T
2
LC
, OTKyJ1a
21 1
w=—=—
T LC




3.5.2

2T

LC

CBs13b aMIUTUTY/BI 3apsia KOHACHCATOpPA C aMIUIMTYAOU
CHUJIBI TOKa TIPHU  CBOOOAHBIX  DJIEKTPOMArHUTHBIX

KoJIeOaHUSX B nacaJlbHOM KoJiIe0aTeIbHOM KOHTYpC:
gﬂm =
£

3aKOH COXpaHEHUs PHEPTUU B UCAIBHOM KOJIeOaTeTbHOM

KOHTYpE:




3.5.3

3.54

BLIHY)K,ZLGHHBIC SJICKTPOMATrHUTHLIC koJsiebanus. Pe3onanc

Ilepemennbiii  Tok.  IlpomsBoacTtBo, mepenasa u

noTpeOIICHNE SICKTPUICCKOM SHEPTHH

cuUt LI* U’ LI’
+ = =T = =X — const.
2 2 2 2

3.5.5

CBolicTBa  SJIEKTPOMArHUTHBIX  BOJIH. B3anmnas
OpUEHTAIMsl BEKTOPOB B D3JEKTPOMArHUTHON BOJHE B

BaKyyMe:

E1Blc

3.5.6

[IIxana AJIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArduTHBIX BOJIH B TCXHUKEC 1 6I>ITy

3.6

OIITHUKA

3.6.1

IIpsiMosIMHEHOE PAaCIPOCTPAHEHUE CBETA B OJHOPOAHOU

cpene. Toyeunslit uCTOUHUK. JIyd cBeTa

3.6.2

3aKOHEI OTpaXXCHUSA CBCTA.

a=p




alp
T7777777777
3.6.3 [TocTpoenune n300paXkeHU B IIIOCKOM 3epKajie
3aKOHBI IPEIOMIICHUS CBETA.
[Tpenomienue cBera:
nqysina = n,sinf.
n
1
sina
n
3.6.4 2
sinp.

AOGCONIOTHBIN TIOKA3aTeNb MPETOMIICHHS:
c

Nagsc = v

abc




OTHOCHUTEJIBHBIN MTOKA3aTEeb MPEIOMIICHHUS
np, 1

n
OTH ny v,

OTH




XoJ1 1ydeit B Ipu3Me.

V=V, Mk =k,
CooTHOIIEHHE YacTOT U COOTHOIIEHHE JUJIMH BOJIH IpU
Nepexo/ie MOHOXPOMAaTHYECKOTO0 CBETA YEpe3 TIpaHUIly

pazziena IByX ONTUYECKUX CPEX;

3.6.5

ny,<n, n,

ny

unp

[lonHOE BHYTpEHHEE OTpAKCHHE.

IIpenenbHbli yroi MOJIHOTO BHYTPEHHETO OTPAKEHUS:

. 1 np
Sinay, = =—
OTH nq

Sina







3.6.6

3.6.7

Cobuparomue W pacceuBarolve JUH3bL. TOHKas JIMH3A.

(DOKyCHOG PACCTOAHUC U ONITUYCCKAs CUJId TOHKOH JIHMH3BI:

1
D=—=
F
D
F
1
®opmysia TOHKOH JIMH3bI:
1 4 1 1
d f F




VYBenuueHue, JaBacMoe JIMH30M:

h 1f1
'=w="a




| fl

d B

AN\

F\ h

f

4

B ciryuae pacceuBaroniei JIMH3bIL:

3.6.8

1
DO0=F =—=0,
DO




| fl




Xop myya, TpOLIEIIIETro JUH3Y 101 IPOU3BOJIBHBIM YIJIOM
K e€ raBHOM ontryeckor ocu. ITocTpoenne n3oopakeHui
TOUYKH 1 OTpE3Ka MPSAMOil B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CHUCTEMax

®doroamnmapaT Kak onTuueckud mpubop. [maz kak

3.6.9
ONTHYECKasl CUCTEMA
WNnatepdepentiuss  cBera. KorepeHTHblIE  MCTOYHHKH.
VYcnoBus HaOMOEHUS MaKCUMYMOB U MHUHHUMYMOB B
UHTep()EPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB:
3.6.
.
MAKCIIMYMEI — A=2m—, m=0.%1.£2,£3 .,
")
MITHIIMYMBI — &-.={2m+1_];, m=0,t1,+2 +3
Hudpakmus cBeta. udpakuuonHas pemeéTka. YCIOBHE
HAOJIIO/ICHUSI TJIaBHBIX MAaKCUMyMOB IpPU HOPMAaJIbHOM
MaJieHu MOHOXPOMATHYECKOTO CBETA C JUTMHOW BOJIHBI A
Ha peméTKy ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

m,
m
0,




3.6.12 Jucnepcus ceeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOM JIY AJIU3M
411 l'unote3a M. [lnanka o kBantax. @opmyna [Inanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= he _
=hv =—-=pc
E
hv
4.1.2
A
hc

pc




Nmnynsc ¢oToHa:

hv
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414

®DotodddexT.

dororddekra

OnBITEI

AT. Croxerosa.

VYpauenue DitHmreiHa 1151 GoTodddexra:

ECI)OTOHa = ABbIXOﬂa + EKI/[HmaX'

(orona

ABBIXOIa
+

KHHMax

rae,

(orona

3aKOHEI




hv

hc
hc
ABbIXO/‘.‘[a = thp = /1
Kp
BBIXOJa
Kp
A
Kp

hc




2
mv max
Exunmax = 2 = eUsay
E
KAHMax
2
mv
2
max
eU
3amn
4.1.5 [laBieHue cBera.




I[aBJ'IeHI/Ie CBCTa Ha IOJIHOCTBIO OTpaXarouyro
IMOBEPXHOCTH n Ha ITOJIHOCTBIO morjaomaruyro

IMOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[Inanerapuas Mogenb aToMa

4.2.2

[Tocrynater bopa. M3nydenne u moriomeHUue (OTOHOB
MIPH [IEPEXO0/IE aTOMA C OJTHOTO YPOBHS YHEPTUU HA APYTOM:

hv = he =|E"—E

mn - .
Y

m |

4.2.3

JInHelyaTelie CIEKTPBI.

CriexTp ypoBHEH SHEPTUU aTOMa BOAOPOA:

—13,69B
E =222 4-123 .

n-

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas mozens siapa I'eiizen6epra — MiBaneHko. 3apsi

sapa. MaccoBoe 4uciio sapa. H3oTtonsl

43.2

PagnoakTHBHOCTE.

Anbha-pacnaz:
A A4 4
7X—>,Y+ 5He

bera-pacnan.

DneKTpOHHBIH B-pacnan:

A A 1] -
7 X—= Y+ je+v,
[To3utponnslii B-pacnan:
A A 0=, .,
XY + S+ v,

FaMMa-I/ISJ'Iy‘ICHI/IC

4.3.3

3akoH paaruoaKTUBHOI'O pacriaaa:

-t
N(t) = Ny # 2T

N(®)




[Tycth M — Macca paJuoakTUBHOIO BellecTa. Toraa

-t
m(t) =mgy* 2T

m(t)
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SInepusle peakuuu. JleneHue U CUHTE3 SAEP










