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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpeAHEro ooimero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUN W TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBaTeibHON Mporpammsel, npeactaBieHHbix B ®I'OC COO, a
TaKXke ¢ y4y€ToM QeaepanbHOil paboueil mporpammbl BocnuTanus W KoHuenuuu
npenogaBanus yueOHoro npeamera «dusmka» B 00pa30BaTeIbHBIX OPraHU3aIMsIX
Poccuiickoit  denmeparuu, — pealw3ylOIIMX  OCHOBHBIE  00pa3oBaTeIbHBIC
IPOTPaMMBEI.

[Iporpamma mo ¢usuke onpeaenser o0sa3aTeTbHOE MPEIMETHOE COIePKaHKE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJEI0BATEILHOCTh U3YYEHUSI TEM U pa3JIeoB
y4e0HOro mpeaMeTa ¢ y4E€TOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSI3EH,
JOTMKM y4eOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEH  O0yJaromMXcs.
[Iporpamma mno ¢uszmke naé€r MpeAcTaBICHUE O UENSIX, COAEP)KaHUM, OOIIeH
CTpaTeruy OOy4YeHHWs, BOCIHTAHUS ¢ PA3BUTUS OOYYAIOIMIUXCSA CPEICTBAMH
yueOHoro npeamMera «duzuka» Ha yriayoinEHHOM YpOBHE.

M3yuenne kypca (Qu3mku yriyOnE€HHOTO YpOBHSI TMO3BOJISIET pPEaTn30BaTh
3aJ1a4u MPOPECCHOHAILHON OpUEHTALUH, HAIPABJICHO HA CO3/JaHHE YCJIOBHM IS
MPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEW KaXKIIbIM
Oo0yJaroumMmMcsi, KOTOpble HEOOXOIWMBI JJsl TPOAOIDKEHUS O0Opa3oBaHUSA B
OpraHm3anusiax MnpohecCUOHATBHOIO O00pa3oBaHUsl MO Pa3IU4YHBIM  (PU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CIEITUATBHOCTSIM.

B mporpamMe 1o (¢u3MKEe ONpENessifoTCS TIIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHUSI Kypca (DM3MKK HAa YPOBHE CPEIHETO OOIIero 00pa3oBaHus: INYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yriyOonéHHoM  ypoBHe). HayuHo-
METOJIOJIOTUYECKOM OCHOBOM ISl pa3paboTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TMPEAMETHBIM pe3yjibTaTaM OO0Yy4arolUXCsi, OCBOMBIINX
mporpaMMmy 10 (U3MKEe HAa ypOBHE CpemHero o0mero oOpa3oBaHHs Ha
yriyOJIEHHOM YPOBHE, SBJISIETCSI CUCTEMHO-/IESITETbHOCTHBIN TTOAXO/I.

[Iporpamma no pu3uKe BKIIOYAET:

IUTAHUPYEMBbIE pE3yJIbTaThl OCBOCHHUS Kypca (QHU3MKM Ha yrayOIEHHOM
ypOBHE, B TOM YHCJIE TIPEIMETHBIE Pe3yIbTaThI 10 TOAaM O0yUEHMUS;

cozepxkanue yaeOHoro npeamera «Du3nka» mo rogamMm o0ydeHusl.

[Iporpamma 1Mo (Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHa YUYUTENAMU (DU3HUKHU JUIsI COCTABICHUSI CBOMX PA00OUMX MTPOTPAMM.

[Iporpamma 1o (pu3MKe HE CKOBBIBAECT TBOPUYSCKYIO HHHUITUATUBY YUHUTEIICH U
MPEOCTABISIET BO3MOXKHOCTU JUI  peaM3allii  PAa3IUYHBIX METOIUYECKUX
MOJIXOM0B K TIPENo/aBaHui0 (U3WKH Ha YIIIYyOJIEHHOM YpPOBHE TPU YCIOBHH
COXpaHeHHs 003aTeIbHON YaCTH COJEPKaHUsl Kypca.



®du3uka Kak Hayka O HambOosee OOHIMX 3aKOHAX MPUPOJIbI, BHICTyMas B
KauecTBe y4eOHOro MpeMeTa B IIKOJIE€, BHOCUT CYILIECTBEHHBI BKJIAJ B CUCTEMY
3HaHui 00 okpykatomeM mupe. [IkonbHbINA Kype PU3MKN — cucTeMOooOpa3yrouit
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE TPOILIECCOB M SBICHUN, H3ydyaeMbIX XHMHEH, OHOJIOTHEH,
dbusznyeckoi reorpadueit U actpoHomueit. lcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU OINpeAeNusio XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOIMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, MOJYyYEHHUs] HOBBIX MATE€pPHAIOB C 3aJaHHBIMU CBOMcCTBaMH. M3yueHue
(U3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHpPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydarouierocs, B pOpMUpPOBAaHUE YMEHHI MPUMEHSTh HAy4YHbIN
METO/]I MO3HAHUS NP BHIOJHEHUN UMH YYE€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca (hm3uKH Ha ypOBHE CPETHETO O0IIEro 00pa3oBaHUs TOJI0KEH
pAI MIEH, KOTOPbIE MOYKHO PacCMaTPUBATh KaK IPUHIUIIBI €r0 IIOCTPOCHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JIOTHYECKH
3aBEpPIIEHHBIM, OH COJICPKUT MAaTepUal U3 BCEX pa3/iesioB (GU3MKU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoea cenepanuzayuu. B COOTBETCTBUM C HEW Marepuall Kypca (pU3MKH
00BbeIMHEH BOKpPYr (u3Myeckux Teopuil. Begymmm B Kypce sBisiercs
(opMUpOBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEILECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzainusg NOpeAnosiaracT MCIOIb30BAHUE
I'YMaHUTApHOTO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHHUE CBSI3U DPa3BUTHUSA
¢u3ukn ¢ pazBuUTHEM oOOIIeCTBa, a TaKkKe C MHPOBO33PEHUYECKHUMU,
HPABCTBEHHBIMU U YKOJIOITMUYECKUMU TPOOIEMAMH.

Hoea npuxnaonoin nanpagnennocmu. Kypc usuku yriayO0nEHHOTO ypOBHS
IPEANOJIAaraeT 3HaKOMCTBO C ITUPOKUM KPYTOM TEXHHUUYECKUX M TEXHOJIOTHYECKUX
NPWIOKEHUN HW3YYEHHBIX TeOpuid M 3aKOoHOB. [lpm 3TOM paccmaTpuBaroTCs Ha
YpPOBHE OOIIMX NPEACTABICHUA M COBPEMEHHBIE TEXHMUYECKHE YCTpPOMICTBA, U
TEXHOJIOTUH.

Hoea 3Konocuszayuu peanusyercs IOCPEACTBOM BBEICHHS JJIEMEHTOB
COJCpXaHMs, MOCBIIIEHHBIX 3KOJOTMYECKMM Ipo0ieMaM COBPEMEHHOCTH,
KOTOPbIE CBSI3aHBl C PAa3BUTHUEM TEXHUKU U TEXHOJIOTHHM, a Takke 0O0CYXKIEHUs
po0JIeM palMOHAIbHOTO MPUPOIONOJI30BAHUS U IKOJIOTHUECKON 0€3011aCHOCTH.

OcBoeHue copepx aHus MPOrpaMMbl MO (PU3MKE AOIKHO OBITH TIOCTPOCHO Ha
OPUHIIMIAX CUCTEMHO-AESITENbHOCTHOrO noaxonaa. [ns ¢usuku peanuszanus 3TUX
IPUHLKIIOB 0a3upyeTcsl Ha UCIIOJIb30BAHUM CAMOCTOATENILHOTO YKCIEPUMEHTa KaK
IOCTOSIHHO JieiicTBytomero (akropa ydeOHoro mporecca. [ns yriyOnéHHOro
YpOBHA — 3TO CHCTEMa CaMOCTOSITEIbHOIO YYEHHYECKOrOo HKCIIEPUMEHTA,



BKJTIOYAIOIMIETO (POHTAIbHBIE YUYEHHYECKHE OMbBITHI MPU H3YYEHUU HOBOTO
Marepuana, JabopaTopHbie pabOThl U PabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peanu3anuu  (usMueckoro mnpaktukyma. B mepBom  ciywae
MpaKTUKyM mpoBoautcs ju0o B koHEe 10 m 11 kmaccos, 1mbo0 mocie nepBoro u
BTOPOTO TIONYTrOAMM B KaXJOM M3 3TUX KjaccoB. BTopod cmocod — 3To
UHTErpanusi paboT TpPaKTUKyMa B CHCTEMY Ja0OpaTOPHBIX paboT, KOTOpbIE
MPOBOJIATCS B Mpolecce u3ydeHus pasjaena (temsl). [lpu stom monx paboramu
IPaKTUKyMa MOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOI'0, 0000IIIEHHOTO BH/Ia O€3 MOIIAaroBoil WHCTPYKIIUH.

B nporpamme mno ¢Qusmke cucTeMa YYEHHYECKOTO IKCIEPUMEHTA,
1a00paTopHBIX PabOT U MPAKTUKyMa MpeACTaBiIeHa €IUHBIM mNepeuHeM. Brioop
TEMATUKHU IS 3TUX BUJOB YYEHHUECKUX MPAKTHUYECKUX PabOT OCYIIECTBIISIETCS
y4acTHHUKaMU 00pa30BaTEIbHOIO MPOIIecca UCXOs U3 0COOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUSA U OcCHamleHus: kaOuHeta Qusuku. [lpu 3TOM oOecneunBaercs
OBJIQJICHHE OOYYalOIIUMHCS YMEHUSIMU TMPOBOJAUTH TMpPSIMbIE M KOCBEHHBIC
U3MEpEHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEJIMYUH U TMOCTAHOBKY
OIIBITOB IO MTPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbmioe BHMMaHHME yIENSETCS PEUICHHIO PACYETHBIX W Ka4eCTBEHHBIX
3anad. [Ipu aTOM A pacu€THBIX 3a]lad MPUOPUTETOM SIBIISIOTCS 3a/a4d C SIBHO
3aIaHHOM W HESIBHO 3aJ]JaHHOM (PM3UYECKOW MOJEIbIO, MO3BOJISIONINE MPUMEHSThH
U3yYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTHM KaK M3 OJIHOTO pasjenia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAaHWUW U3 pa3HbIX pasfesoB. JlJig KayeCTBEHHBIX 3a7a4
PUOPUTETOM SIBJSIFOTCSL 3a/laHusi Ha OOBsSCHEHWE/Npe[CKa3aHue MPOTCKAHMS
bu3nuecKknx SBICHUN W MPOIIECCOB B OKPYKAIOIIECH XKU3HU, TpeOyromue BrIOOpa
du3nIecKoi MOICTH JIJIsl CUTYaIlH MPAaKTUKO-OPUESHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusimu OI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecCneYeHHuI0 ydyeOHOro mpoiecca Kype (U3UKU yriayOJIEHHOTO
YPOBHS Ha YPOBHE CPEHEro 001Iero o0pa3oBaHus TOJKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHeta. B kaOuHere (u3HKM TOMKHO OBITH HEOOXOAMMOE
nabopatopHoe O0OpYyAOBAaHHME MJi BBIMOJIHEHHUS YKa3aHHBIX B MpoOrpaMme o
¢u3nKe YYEHHUECKHUX OIBITOB, JIAOOPATOPHBIX PadOT M PabOT MPaKTHKyMa, a
TaKXe IEMOHCTPAIIMIOHHOE 000PYA0BaHUE.

JlemoHcTpaloHHOe 00opynoBaHue (OpPMUPYETCS B COOTBETCTBUM C
MOPUHIIUIIOM MUHHUMAQJIBHON JOCTaTOYHOCTH H  OO0ECIEYMBAET IOCTAaHOBKY
NEPEUNCICHHBIX B TMporpamMmMe Mo (U3HKE KIIOYEBBIX JIEMOHCTPALMA JUIs
UCCIICIOBAHNSA  HM3y4aeMBIX SBIEHWH W  MPOLECCOB, DJMIUPUYECKUX U
(dbyHIaMEHTaITbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 00OpymOBaHWE JIsi YYEHUYECKUX TMPAKTHUYECKUX pPadOT
dopMupyeTCcsl B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére



OJTHOTO KOMIUICKTa Ha JABYX oOOy4aromuxcs. TemMaTH4ecKue KOMILICKTHI
1a00paTOpHOTrO 00OpPYAOBAaHUSI JOJDKHBI OBITh IMOCTPOCHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJI€ IM(PPOBBIX JTa00pATOPHiA.

OCHOBHBIMH HEJISIMHA M3y4deHUsT (PU3UKU B 0OIIEM 00Pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4JaloIIMXCs K HaydHOMY
U3YYEHUIO TPUPOABI, PaA3BUTUEC UX HUHTEIUICKTYAIbHBIX U  TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJICTABICHUNA O HAy4HOM METOJIe MO3HaHUS U (PopMHUpOBaHUE
UCCJIEI0BATENBCKOTO OTHOILIEHUS K OKPY>KAIOIUM SIBJICHUSM;

dbopMUpoBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa W3yYeHHUs] OCHOB
CTPOEHUSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKHU;

dbopMupoBaHUE YMEHUN OOBSICHITH SBJICHUS C UCIOIB30BAHUEM (PU3NUECKHUX
3HAHWM M HAYYHBIX JI0KA3aTENIbCTB;

dbopMupoBaHUE TPEACTABICHUNH O poiv (U3UKUA JUIsl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE N pEACTABICHUM 0 BO3MOXKHBIX cdepax Oymyien
MpoeCCUOHATILHON  JIESITEIbHOCTH, CBSI3aHHBIX € (DU3UKOM, TOJATOTOBKAa K
JaNbHeIeMy 00 y4eHHUIO B TOM HaIpaBJICHUU.

JlocTmxkeHnre ATUX Lielied 00ecrieurBaeTCsl PEIICHUEM CISAYIOUIUX 3ajad B
npoliecce U3ydeHus Kypca PU3NKy Ha YPOBHE CPEAHEro 00IIero oopa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpUsAX,  BKIKOYAs  MEXaHHKY,  MOJIGKYJSIPHYIO  (HU3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U AJIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSTh TEOPETUUECKHUE 3HAHUS JIsI OOBICHEHUS
bu3nUecKnX SBICHUM B TPHUPOAC W JJIA MPUHATHS TPAKTUICCKUX PEIICHUN B
MOBCETHEBHOM JKU3HMU;

OCBOCHHUE CMOCOOOB pEIIEHUs pa3JMYHbIX 3aJad C SBHO 3aJaHHOU
dusnyeckoil MOJIENbIO, 3a/ad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3JaHHe
dusznueckoil MojeNd, aJeKBaTHOM YCJIOBUSAM 3a7adyd, B TOM YHCIE 3ajad
WHXXEHEPHOI'0 XapakTepa;

MOHUMaHUE (U3MYECKUX OCHOB U TPUHIIMIIOB JIEUCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTHYECKUX MTPOLIECCOB, UX BIMSHUS HA OKPYKAOUIYIO CPENLY;

OBJIAJICHUE METOJIaMH CAMOCTOSATEIILHOTO IIJIAHUPOBAHUS U TPOBEACHUS
bu3nUecKuX HOKCIEPUMEHTOB, aHalIM3a W MHTEpHpeTanud  uHOOpMaIm,
OTpeAENICHHs] JOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

CO3JlaHME YCJIOBUU I Pa3BUTUS YMEHUH IPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOM JIEATEIBHOCTH;



pa3BuTHE MHTEpeca K chepam mpoPeCcCHOHATLHON EeATeTbHOCTH, CBSI3aHHON
¢ (PUBHUKOM.

B coorBerctBun ¢ TtpeboBanusimu DOI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHus: ydyeOHoro mpeamera «PuU3HMKa» Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHusl BBIOMpAETCS OOYYAIONIUMUCA, I[UIAHUPYIOIMMH TPOJIOKEHUE
0o0pa30BaHus M0 CHEIUAITBHOCTAM (PU3NKO-TEXHUYECKOTO TPOPHIIS.

Ha usyuyenue pusuku (yrinyOnEHHbBIN yPOBEHb) HAa YPOBHE CPEIHETO OOIIEro
oOpa3zoBanus orBoauTcs 340 wacos: B 10 kmacce — 170 gacoB (5 yacoB B HEEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJZIEIIIO).

[Ipennaraemseiii B mporpamme 1o (U3UKE TMEpPeUYeHb Ja0OPAaTOPHBIX U
NPAKTUYECKUX padOT SBIAECTCA PEKOMEHJOBaHHBIM, YYMTENb [E€laeT BbIOOD
IPOBEJEHUsI JIA0OPAaTOPHBIX pabOT W ONBITOB C YYETOM HHJMBHIYaJbHbBIX
0CcO0EHHOCTEH 00YJarOIINXCSL.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. Hay4yHblii MeTOX MO3HAHUS NIPHPOABI.

®duszrka — pyHIaMeHTallbHasg Hayka o mpupoje. HayuHslii MeTO/ MO3HAHUA U
METOJIbI UCCIICIOBAHUS (PU3UUECKUX SIBJICHUI.

DKCHepUMEHT W TeOopus B Mpollecce Mo3HaHUs Npupoasl. Habmonenune u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MUECKUX BEJIMYWH (aHAJIOTOBbIE W IU(POBHIC
U3MEpUTEIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATYMKOBBIE CHCTEMBI).

[TorpemrHocT  u3MepeHuii  (QU3HYECKUX  BeAWYMH  (aOCONIOTHasT U
OTHOCHUTEJbHA).

MopnenupoBanue (HU3HMUECKUX SBICHUN U MPOIECCOB (MaTepuasibHasl TOYKa,
aOCOJIIOTHO TBEpPAOE TENO, HWJealbHAas XKUJIKOCTb, WJCAIbHBIA Ta3, TOYCUHBIN
3apsin). ['unoresa. @usznueckuil 3aKOH, TPAHUIBI €r0 MPUMEHUMOCTH. Du3nueckas
TEopHs.

Ponmp u Mecto ¢usuku B (HOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
MHUpA, B IPAKTUYECKON NEATEIbHOCTHU JIIOJICH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3MmepeHue cuiibl TOKA W HANpsDKEHUsT B LEMU TMOCTOSSHHOTO TOKa IpU
MTOMOIIM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPHUOOPOB.

3HaKoMCTBO ¢ 1u$pPoBoil aboparopueit mo duszuke. [Ipumepsr usmepeHus
bu3MUeCcKNX BETUYUH MPU MTOMOIIHA KOMITBIOTEPHBIX JTATUYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexanunueckoe nBrkeHHe. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBM)KCHHUS.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHas 3aa4M MEXaHUKH.

Panuyc-BekTop MarepuanbHOW TOYKHU, €ro MPOCKIHUU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemerienue, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKM, UX MPOCKIMH HA OCH CHUCTEMBI KOOPAUHAT.
CroxxeHue nepeMeIeHni U CI0AKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEUMHOE IBUKEHUE. 3aBUCUMOCTh
KOOPJIUHAT, CKOPOCTH, YCKOPEHUSI U MYTH MaTEPUAIbHOM TOYKH OT BPEMEHH M UX
rpaduxmu.

CBoOogHOe TajeHue. Y CKOpeHHe CBOOOJHOro TmajeHus. [[BrkeHue Tena,
OpOIIIEHHOTO TIOJl YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU U
YCKOPEHHUSI MaTepUaIbHOW TOYKU OT BPEMEHH M MX TpadUKu.



KpuBomuueiiHoe  nBuKeHWe. JIBWKEHHME  MATepUAIbHOM  TOYKM 11O
OKPY>KHOCTH. YTJIOBasi U JUHEWHass CKopocTh. Ileproa u ydactora oOpaileHus.
LlenTpocTpeMuTelibHOE (HOPMAJIbHOE), KacaTeabHOE (TaHI'€HLUHUAIBHOE) U TOJHOE
YCKOPEHUE MATEPUATBHON TOUYKH.

TexHuyeckne ycTpoOMCTBAa M TEXHOJOTMYECKHE ITPOLECCHI: CIUAOMETP,
JIBUKEHUE CHApSIOB, LENHble, IIecTepéHYaTbhle M pPEeMEHHbIE TepeayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopnens cucteMbl OTCUETA, WIUTFOCTPALUS KMHEMATHUYECKUX XapaKTEPUCTUK
JBUKCHUSL.

CriocoObI vcciie0BaHus ABUKEHUH.

NnnrocTpanus npeleapHoro nepexoaa 1 U3MEPEHUE MTHOBEHHOUW CKOPOCTH.

[TpeoOpazoBanue NBUKEHUH C HCIIOJIB30BAHUEM MEXaHU3MOB.

[TageHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmonenne ABMKeHUs Tea, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasienue cCKkOpOCTH IPpH JIBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue YrioBOi CKOPOCTU B PEYKTOPE.

CpaBHeHUE NyTEW, TPAaCKTOPUM, CKOPOCTEH ABMKEHHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

N3ydyeHne HepaBHOMEPHOrO JIBUKEHHUS C LENbIO OINpeNeNeHUus] MTHOBEHHOM
CKOpPOCTH.

W3MepeHne ycKOpeHUs MpHU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTM IYTH OT BPEMEHM NPH PaBHOYCKOPEHHOM
JNBUKCHUU.

N3mepenue YCKOPEHUS CBOOOJHOIO  MaJeHHUs (peKoMeH10BaHO
MCITOJIb30BaHUE ITU(POBOI TabopaTopun).

W3ydyenue [BWXKEHUS Tela, OpOUIEHHOro ropu3oHTalbHO. [IpoBepka
TUIOTE3bl O MPSIMOM NPONOPLHMOHAIBHON 3aBUCUMOCTH MEXIY JAIbHOCTBHIO
NOJIETA U HAYAJILHOM CKOPOCTBIO TEJIA.

MN3ydyeHue IBMKEHUS Tela II0 OKPYKHOCTHM C IOCTOSHHOM 10 MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuojia OOpalleHHs KOHUYECKOro MasiTHUKa
OT €ro MapameTpoB.

Tema 2. lunamuxa.



IlepBeii 3akoH Hprorona. MuepumanbHble cucTeMbl orcuéra. lIpuHumn
oTHocuTenbHOCTH ["anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (OMpEIEIICHHE,
IPUMEDHI).

Macca tena. Cuina. [IppuHImMn cyneprnosuuny CHiL.

Bropoii 3axkoH HproTOHA 111 MaTepruaibHOM TOUKH.

Tpernii 3ak0H Hpr0TOHA I MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHMPHOTO TATOTEHHS. OKBUBAJICHTHOCTh T'PABUTALIMOHHON U
VHEPTHOW MaCCBI.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJ TOBEPXHOCTHbIO IUIAHETHl M OT reorpaduyeckoil MHUPOTHL. JIBHKeHHE
HEOECHBIX TeJl U uX ciyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ymnpyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, aBuKyiierocs c¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpeHune. Cuila TpEHHUsI CKOJBXKEHUS W CHJIA TPEHHS
nokosa. Koadouuument tpenus. Cuna cONpOTUBIEHUS TPU JBUKCHHH Tela B
KUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOTO JBUKEHHS.

Jasnenue. ['mapocratnueckoe nasieHne. Cuita Apxumena.

TexHn4eckrne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: MOAIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauyuu.

HaGmronenne nBuKEHUs TNl B MHEPIIMAIBHBIX U HEMHEPIHAIBLHBIX CUCTEMAaX
OTCYETA.

IIprHIUII OTHOCUTEIBHOCTH.

Kauenune nByX LWIMHAPOB WM IIAPOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBbHO HEMHEPLUHUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHUE  paBHOACHCTBYIOLIEH  MPUJIOKEHHBIX K TeIy CHI C
IIPOU3BEICHUEM MACCHI T€Jla HA €r0 YCKOPEHUE B MHEPLIMATIbHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOZHUKAIOIIUX B PE3YJIbTATE B3aUMOACHCTBHUS TEN.

N3mepenne Macc no B3auMOJIEVCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MTAJICHUH.

[lenTpoOexHbIE MEXaHNU3MBI.

CpaBHeHUE U TPEHUS ITOKOS, KAUEHUSI U CKOJIbKCHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, PAKMUKYM.

N3mepenre paBHOACHCTBYIONICH CUJI MPU JBUKEHUU OpyCKa MO HAKJIOHHOU
IIJIOCKOCTH.

[TpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHU JABWXKEHHUS Opycka IIo
HAKJIOHHOM IIJIOCKOCTH HA 3aJaHHOE PACCTOSTHUE OT €r0 MAaCChI.



HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

N3ydyeHne NBUKEHUSI CHUCTEMBI TE€Jl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes3
JETKUA OJIOK.

N3mepenue koddduiimeHTa TpeHus Mo BEIMYMHE YTIOBOro KoddduimeHTa
3aBUCUMOCTH Fip(N).

HccnenoBanue IBUKEHUS OpycKa MO HAKJIOHHOM IUIOCKOCTH € MEPEMEHHBIM
K03 (DUITHEHTOM TPEHHUSI.

N3ydyeHue nBUKEHUS rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. [locrynmarenbHoe M BpalaTeabHOE ABUKEHUE
TBEPAOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamieHus. [linedo cuibl
CrnoxxeHue cujl, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VY cnoBusi paBHOBECHUS TBEPIOTO TENA.

VYcroitunBoe, HEyCTOMUMBOE, 0€3pa3TMYHOE PaBHOBECHE.

TexHnueckne YCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIHMH.

Hemoncmpayuu.

VY cioBus paBHOBECHS.

Bunasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

HccnenoBanne yclnoBU PpaBHOBECHS TBEPAOrO TeEJa, HMMEIOLIETO OCh
BpallCHUSI.

KoHCcTpynpoBaHue KpOHIITEMHOB U PaCUET CUJI YIIPYTOCTH.

N3ydenue ycTOMYUBOCTH TBEPAOTrO TEJIA, UMEIOIIETO IUIOMIAb OIOPHI.

Tema 4. 3akonwl coxpanenus é mMexaHuke.

NMnynbc MaTepuanbHON TOUKH, CHCTEMbI MaTepUaIbHbIX TOYEK. LleHTp Macc
CUCTEMBI MATEpUAIIbHBIX TOUEK. Teopema 0 JBHKEHUU LIEHTPa Macc.

NMiynbCc CUITBI M UBMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

MoMeHT uMIlylbca MarepualibHOW TOYKH. [IpencraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PabGora cunbsl Ha ManoM W Ha KOHEYHOM mnepeMmenieHuu. ['paduueckoe
npescTaBieHne paboThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MarepualibHOM Touku. Teopema 00 W3MEHEHHH
KUHETHYECKOW SHEPTUU MATEPUATBHON TOYKH.



[loTeHIIMaIbHBIE W HENOTEHIHAIbHbIE CWIbl. [loTeHUManbHas >3Heprus.
[loTenumanbHas 3Heprust ynpyro neopMUpOBaHHON MNpyXuHbI. [loTeHIManbHas
SHEprus Tejaa B OJHOPOJHOM TI'paBUTAMOHHOM moje. [loTeHunumanbHas 3HEprus
T€la B TPAaBUTALMOHHOM IOJI€ OJHOPOJHOrO Iapa (BHYTpH M BHE mmapa). Bropas
KOCMUYECKast CKOPOCTh. TPEeThsi KOCMUYECKAsI CKOPOCT.

Csi3pb  pabOThl HEMOTEHLMAIBbHBIX CHUJI C HW3MEHEHHMEM MEXaHWYeCKOU
SHEPruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPrUu.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyumM s WACATbHOW KUJIKOCTH Kak CJEIACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

TexHnueckrne ycTpoHCTBa U TEXHOJOTMYECKHE MPOLIECCHI: JIBUKEHHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHUCTOJNET, THPOCKOMN, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTrBHOE IBUKEHUE.

M3MepeHre MOITHOCTH CUJIBL.

M3MeHeHne SHeprum Teja Mpyu COBEPIIEHUH padOTHI.

B3auMmHbIe INpeBpalleHUs KUHETUYECKOM M IOTCHIUAIBHONW 3HEPIHil IpHU
JEHCTBUU HA TEJIO CUJIbI TSHKECTH U CUJTBI YIIPYT'OCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/IEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenune nMiynbca Teja mo TOpMO3HOMY ITYTH.

W3mepenne cuiibl TATH, CKOPOCTH MOJAETH 3JIEKTPOMOOWIST M MOILHOCTU
CHJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJICOM CHJIBI.

HccnenoBaHne coxpaHEHUs UMITYJIbCA IPUA YIIPYTOM B3aUMOJECHCTBUU.

N3MmepeHne KUHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MOTEHIIMATBHON SHEPTUU MPYKUHBI ¢ pabOTOM CHUJIBI
TPEHUSL.

Omnpenenenue pabOThl CHIBI TPEHUS TpPU JIBMKEHUH Tela MO HAKJIOHHOM
IUIOCKOCTH.

Pazgen 3. Moueky/sipHasi (pU3UKa ¥ TEPMOAMHAMHKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYUECKOU meopuu.

OcHOBHBIC TIOJIOKEHUSI MOJIEKYIsipHO-KuHeTn4deckoil teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddy3usa. bpoyHoBckoe ABMKEHHE. XapakTep
JBIDKEHUS M B3aMMOJEHCTBHs 4YacTHUI] BewlecTBa. MOJAEIM CTPOECHHs TIa30B,
KHUAKOCTEH U TBEPABIX TEN M OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE STHUX



Mojaenel. Macca u pasmepbl Mojekynd (atomoB). KonudecTBO BelecTBa.
[Tocrosnnas ABoraspo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMepenus. Illkama
temneparyp Llenbcus.

Mogenb uaeallbHOrO ra3a B MOJEKYJSPHO-KMHETUYECKOW TEOPUHU: YACTHUIIbI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcontoTHas
temneparypa (mkaia temnepatyp KensBuna). 3akon JlaneroHa. M3ompoiieccsl B
UJcalbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
IpeJICTaBJIEHUE U30MPOIIECCOB: U30TEpMa, N30X0pa, U300apa.

CBs3p  MEXIy JaBJICHUEM W  CpEeAHEM KHHETUYECKOW  DHEprueu
MOCTYNATEAbHOIO TEMJIOBOIO JBMXKEHHUS MOJEKYN HACAIbHOro Tra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KMHETUYECKONW TEOPUU UJICaTBHOIO ra3a).

CBs13b a0COTIOTHON TeMITepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW dHEPrUer MOCTYNaTeIbHOIO TEILUIOBOIO IBMKEHUS €€ YaCTHIL.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKUE IIPOLIECCHI: TEPMOMETP,
OGapomeTp, MoIydeHuEe HAaHOMATEPUAJIOB.

Hemoncmpayuu.

Mogenu 1BUKEHUS YaCTHI] BEIIECTRA.

Mogenb OpOyHOBCKOT'O IBUKEHUS.

Buneopomnuk ¢ 3anuchbio peaasbHOro OpOyHOBCKOTO IBUKEHUS.

Juddy3ust xKUIKOCTEN.

Mogens onbita lTepHa.

IIputsxenne MOIEKyI.

Mogenu KpUCTaIIMYECKUX PELETOK.

HaOmonenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnegoBanne 1mpolecca YCTAHOBICHHS TEIUIOBOIO PABHOBECHUS IIPH
TETUIO0OMEHE MEXKIY Topsiuel U XOJIOAHON BOIOM.

N3ydeHne wH30TEpMUYECKOro IMpoiecca (PeKOMEHJAOBAHO HCMOIb30BaHUE
udpoBoii mabopaTopun).

N3ydeHnne u30X0pHOro Ipolecca.

N3yuenune nzo0apHOro mnporecca.

IIpoBepka ypaBHEHUS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunbi.

Tepmonunamuyeckas (TJl) cucrema. 3agaHue BHEIIHUX YCJIOBHM st
TEPMOJUHAMHUYECKOW CUCTEMBI. BHENTHNE U BHYTpEeHHUE mapaMmeTpsl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBbl KaK CpEJHUE 3HAUEHUS BEJIMYMH, OMHCHIBAIOIINUX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawyao TepmoguHaMuku. (CaMONpoW3BOJIbHAA — peaKCalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHUIO.

Mogenb uWI€anpHOrO Ta3a B TEPMOJAMHAMHUKE — CHCTEMa YpPaBHEHUN:
ypaBHeHHe MeHnneneeBa—KianeipoHa U BBIPAKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBuss TPUMEHUMOCTH 3TOM MOJIENI: HU3Kasl KOHIIEHTpalus 4acTHUll, BBICOKUE
TeMIiepaTrypsl. BeipaxkeHue AJi1 BHYTPEHHEW 3HEPruu OJIHOATOMHOIO HJI€aIbHOTO
rasa.

KBa3ucraTuueckue 1 HECTaTUYECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Bbrancienue paboTel o rpaguky
mporecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHUSI  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHuss paboTel.  KoHBekius,
TEMJIONPOBOJHOCTD, U3TyYEHUE.

KonmnuecTtBo TerioTel. Tenmno€MKOCTh Tena. YAelbHas W MOJSIpHas
TEINIOEMKOCTH BeIlleCTBA. YpaBHeHHME Maliepa. YenpHas TemiaoTa CropaHus
ToriMBa. Pacyér KonmuyecTBa TEINIOTHI Tpu Terionepenade. [lonstue 00
aauabaTHOM ITpoliecce.

IlepBbIii 3aKOH TepMOAMHAMHKH. BHyTpeHHss »sHeprusa. Kommuectso
TEIVIOTBI W paboTa Kak Mepbl  M3MEHEHHS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akOH TEpPMOAMHAMHUKH [UJII PAaBHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI MPOXOAUT
eIMHCTBeHHAas agradara. AOCONIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJMHAMHMKH JUISI  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO IEpeIaTh TEIJIOTY OT 00Jiee XOJIOIHOTO Tea K 6oJiee HarpeToMy 0e3
komrencanuu (Kmaysnyc). HeobpatuMocTs IpHpOIHBIX TIPOIECCOB.

[Tpunnunel nectBus TerioBbix MamuH. KIT/I.

Maxkcumansaoe 3Hauenue KII/. [uxn Kapno.

DKOJIOTUYECKHUE aCHEKThl MCIOJIb30BaHUS TEIUIOBBIX JBHrarenei. TermoBoe
3arpsi3HEHUE OKPYKAIOILIEH CPE/IbI.

TexHuyeckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOLECCHI: XOJOIUIIbHUK,
KOHJUIIMOHED, IU3CIbHBIA M KapOIOpaTOpHBIN JIBUTaTeld, IapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpPATyp, YTWIM3ALUUS «TEIIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIJIOBOI'0 HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOrO TOIINBA IS
BBIPA0OTKHU «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauyuu.

W3MeHeHne TeMieparypbl IpH aInadaTUYeCKOM PaCITUPEHUH.

Bo3nymHoe orauso.

CpaBHEHME yIECIbHBIX TEIJIOEMKOCTEN BEUIECTB.



CriocoObl U3MEHEHHUSI BHYTPEHHEN YHEPTUU.

HccnenoBanue aquadaTHOro Mmpolecca.

KoMIbroTEpHBIE MOJIENHN TETUIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenne ynenbHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

HccnenoBanue aquabdaTHOro mpoiecca.

N3ydyeHne B3aMMOCBSA3U SHEPIMU MEXMOJEKYISIPHOIO B3aUMOJCHCTBUS U
TEeMIIepaTypbl KUIIEHUS AKUJIKOCTEH.

Tema 3. Azpecammnivie cocmoanusa éewyecmea. Das3oevie nepexoobwl.

[TapooOpazoBanue u KoHJeHcalus. VcnapeHue W KuneHHe. Y aenpHas
TEIUIOTa apooOpa30BaHUs.

Hacplmennele M HeHachblneHHblE mapbl. KadecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH Y JABJICHUs HACBILIEHHOI'O Mapa OT TEMIIEpPaTyphl, UX HE3aBHCHUMOCTH
0T 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS
B KUJKOCTH.

Brnaxxnocts Bo3nyxa. AOCONIOTHASI U OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammueckue u amoppHbie Tena. AHU30TPOIHNS CBOMCTB
KpuctayuioB. IlnaBneHne M Kpucrayumsauus. YJIenbHas TEIUIOTa IUIABJICHHUS.
Cybaumanusi.

Hedopmanum tBEpOro Tena. Pactsokenue u cxkarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacmmpenue KUIKOCTEH U TBEPABIX Ted, 00ObEMHOE M JMHEHHOE
paciupenre. AHrapMOHM3M TEIJIOBBIX KOJIEOAHUN YacTUIl BEUIECTBAa KaK MPUYMHA
TEIJIOBOI'O PaCIIMpPEHUs TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeobpazoBanue uepruu B (pa30BbIX MEPEXOaaX.

VYpaBHEHHE TEMI0BOro OanaHca.

IToBepxHocTHOE HaTspKeHHE. KOd(OUIMEHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanwmisapusle sBieHus. J[aBneHue nox NCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlammaca.

TexHnueckne yCTpOMCTBA UM TEXHOJOTMYECKHE IIPOLECCHI:  KUIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEPUAIbI.

Jemoncmpayuu.

TerutoBoe pacmmpeHue.

CBolicTBa HaCHIIICHHBIX apOB.

Kunenwne. Kunenue npyu noHMKEHHOM JTaBJICHUH.

M3MepeHne cuiibl TOBEPXHOCTHOT O HATSKEHUS.

OnBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBaHue.



KanumisapHsle sBiIeHUS.

Mopenn HEHBIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MEPEHHUSI BIIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunbr nedopmaruii.

Hab6monenue mansix gedopmariuid.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHnue ynenbHON TEIUIOTHI IJIaBICHUS JIbJA.

N3y4yeHne CBOMCTB HACBILIEHHBIX IIAPOB.

N3mepenre aOCOMIOTHOM BIAXHOCTH BO3JlyXa M OIIEHKAa Macchl MapoB B
NOMEUIEHUU.

N3mepenne kordduimeHTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenue moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JedopMalid  pe3HMHOBOro  obpasua  oT
MPUJIOKEHHON K HEMY CHJIBL.

Paznen 4. daekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpuzauus Tel U €€ NPOSBICHUA. OJIEKTpUYeCKHid 3apsan. JlBa Buaa
DJEKTPUYECKUX 3apsafaoB. [IpOBONHUKM, HOHMAJIEKTPUKA U IOJYIPOBOAHUKH.
OneMEHTapHbI JJIEKTPUYECKUM 3apsAl. 3aKOH COXPAHEHHUS AIIEKTPUUYECKOIO
3apsna.

B3anmoperictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH Kymona.

Dnektpuueckoe none. Ero neiicTBre Ha 31EKTPUUECKUE 3apsiibl.

Hanpsok€énHocte  anekTpuueckoro  monst.  [IpoOusiii  3apsa. Jlunuum
HaIpsHKEHHOCTH 3JIEKTPUYECKOro mojisi. OJHOPOIHOE 3JIEKTPUYECKOE TOJIE.

[ToTeHUIHATBHOCTD AJIEKTPOCTATUYECKOro MoJid. Pa3HOCTh MOTEHLMANOB U
HanpspbkeHue. [loTeHunanbHas SHeprus 3apsaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHmMan 31eKTpocTaTUYeCKOro noiisi. CBsi3b HANPSHKEHHOCTH NOJISL U Pa3HOCTU
NOTEHIIMAJIOB I DJIEKTPOCTAaTHUECKOro Tojisi (Kak OJHOPOIHOrO, Tak M
HEOAHOPOJHOTO).

IIpyuHLIMI CYIIEpIIO3UIIUU IIEKTPUYECKUX ITOJIEH.

[Tone Toueunoro 3apsna. [lome paBHOMepHO 3apsikeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOro mno o0béMYy mapa. [lore paBHOMEPHO 3apsKEHHOU
OCCKOHEUHOM TUIOCKOCTH. KapTuHbl JHHUN HaNpsHXKEHHOCTH HJTHX TONEH |
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHUS 3apsA10B.

JVBIeKTpUKU B DJIGKTPOCTaTHUYECKOM  IIOJE. Jnanexrpruueckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coequHEHNE KOHAEHCATOpOoB. [locnenoBarenbHoe coequHeHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

JIBr>KeHUE 3apssKEeHHOM YaCTUIIBI B OAHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHnueckrne yCTpOMCTBA W TEXHOJIOTHYECKHE IMPOLECCHL: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTUUECKasl 3aluTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB,
KOH/JIeHCAaTOphI, renepatop Bau ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO ¥ MPUHLIMUII IEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX TIACTHH.

Mopnens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUYECKOM IIOJIE.

DIIeKTpOoCcTaTUYECKas 3alluTa.

Y CTpOUCTBO U IEUCTBUE KOHICHCATOPA ITOCTOSIHHOW U IIEPEMEHHONU EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT  IUIOLIAIH
IJTACTHUH, PACCTOSIHUS MEXKIAY HUMU U TUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEprus 3AEKTPUUECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsiaKa U pa3psjika KOHJEHCATopa Yepe3 Pe3UcTop.

Yuenuueckuii sxcnepumenm, nadopamopruie padomot, RPAKMUKYM.

Ouenka cui B3auMOJICUCTBUS 3apSIKEHHBIX TETT.

HaGmronenne npeBparieHus SHEPruy 3apsDKEHHOTO0 KOH/ICHCATOpa B SHEPTHIO
W3JIyYEHHS CBETOAMOIA.

N3ydenune npoTrekaHus TOKA B LUEMH, COACPKALLIEH KOHIAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[MAJIOB (Hampsi>KeHUs) npu
MIOCJIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanune pa3psana KOHASHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannbwlii 31eKmMpudecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VYcioBUs CyIIECTBOBAaHMUS ITOCTOSIHHOI'O JJIEKTPUUYECKOrO0 TOKa. McTouHMKM
toka. Hanipsokenune U u DJ1C é.

3akoH Oma I yJacTKa LEeTu.

DIIEKTpUUECKOe COITPOTUBJICHUE. 3aBUCHUMOCTh COIIPOTUBJICHUS
OJIHOPOJHOI'0 TMPOBOJHUKA OT €ro JJWHBI W IUIOIMIAJN TOMEPEYHOIO CEUYCHHS.
Y nenpHOe COMPOTUBIJIEHUE BEIIECTRA.

ITocnenoBarenpHOE, MapAILIEILHOE, CMENIAHHOE COCAUHEHUE IPOBOIHUKOB.
Pacuér pa3BeTBIEHHBIX deKTpudeckux neneul. [Ipasuna Kupxroda.



Pabora snextpuueckoro Toka. 3akon [xoynsa—JIenua.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TermioBas MOUIHOCTb, BbIAENsIeMasl Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTHBIICHHUE HCTOYHHUKA TOKAa. 3akoH Oma s
MOJIHOM  (3aMKHYTOH) dJIGKTPUYECKOM 1enu. MOIMHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonaencaTop B 11enu MOCTOSHHOIO TOKA.

TexHuyeckne ycTpoMCTBA M TEXHOJOTMYECKHE MPOLECCHL: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK IIEKTPUUECKONU JHEPTUH.

Hemoncmpayuu.

N3mepeHue cuiibl TOKa U HaIpsKEHHUS.

HccnenoBaHne 3aBUCMMOCTH CUJIbI TOKa OT HANpPsDKEHUs Uil PE3UCTOPA,
JaMIIbl HAKAJIIMBAHMS U CBETOIUO/A.

3aBUCHUMOCTh COINPOTUBJICHUS LWIMHAPUYECKUX MHPOBOAHUKOB OT JJIMHBI,
IJIOLIAAH MOMEPEYHOI0 CEYEHU U MaTepUaa.

HccnegoBaHre 3aBUCUMOCTHU CHIIBI TOKA OT COIPOTUBIIEHUS MPU MMOCTOSHHOM
HaIPSKEHUH.

[Ipssmoe n3mepenne DJC. KopoTkoe 3aMbIKaHME raIbBAHUYECKOTO AJIEMEHTA
Y OIICHKA BHYTPEHHETO CONPOTHUBIICHUSI.

Cnoco06bl coeTuHEeHNsT UICTOYHUKOB Toka, J/[C GaTtapeil.

HccnegoBaHue pa3HOCTH MOTEHUHUATIOB MEXAY IMOJOCAMU HCTOYHUKA TOKa
OT CUJIbI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne CMEIAHHOTO COEIMHEHUSI PE3UCTOPOB.

H3MepeHure yneabsHOro ConpoTUBIECHUS TPOBOHUKOB.

HccnegoBanue 3aBUCMMOCTHM CHJIBI TOKA OT HAOpsDKEHUS JJIS  JIAMITBI
HaKaJIMBaHUA.

VYBenuuenue npeaena u3MepeHus amnepMmerpa (BoJIbTMETPa).

N3mepenne DJ1C u BHyTpEHHEr0 CONPOTUBIIEHUS NCTOYHHUKA TOKA.

UccnenoBanue 3aBucumoctd J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMBIKAHUH.

HccnegoBanne pa3HOCTH MOTEHUHUATIOB MEXAY IMOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE€3HOM MOUTHOCTA MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3nuunslx cpeoax.

DneKTpuuecKkass MPOBOAUMOCTh  PA3NMYHBIX  BEHIECTB.  DJIEKTPOHHAs
POBOJIUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh CONPOTHUBJICHUS METAJLUIOB OT
TemriiepaTypbl. CBEpXIPOBOIUMOCTb.



DneKkTpu4ecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKH. CoOctBeHHas 51 IIPUMECHAs]  IMPOBOAUMOCTH
noJaynpoBoAHUKOB. CBoiicTBa p—n-niepexoza. IlonynpoBoaHuKoBbIe TPUOOPHI.

DJIEKTPUUYECKUN TOK B JJIEKTPOIUTAX. DJNEKTPOJIUTHUYECKAS IAUCCOLHAIS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIIn3a.

DJIEKTpUUYECKU TOK B Tra3zax. CamMOCTOSITENIbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Paznuunble TUIIBI caMOCTOATENBHOTO paspsaa. Momuus. 1lnazma.

TexHuyeckne yCTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHble
JaMIbl, 3JIEKTPOHHO-Ty4YeBas TpyOKa, MOJYNMPOBOAHUKOBBIE NPUOOPHL: U0/,
TPaH3UCTOpP, (POTOAMOJ, CBETOJAMOJ, TadbBaHWKa, papUHUPOBAHUE MEMH,
BBIIIJIaBKA ATFOMHUHUS, 3JIEKTPOHHAS MUKPOCKOIIHS.

JHemoncmpayuu.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB PIAEKTPOJIHUTOB.

3akoHslI 3nekTponu3a dapanes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHeHUE ITPOBOJAMMOCTH METAILIOB U TOJIYIIPOBOAHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKkmuxKym.

Ha6mtonienue anexkTposusa.

N3mepeHne 3apsia OHOBAJIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  COINIPOTHMBIIEHMS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Du3nYeCKHU NMPAKTHKYM.

Crioco6b! n3MepeHusi GU3NYECKUX BETUYHMH C UCIOJIb30BAHMEM AaHAJIOT'OBBIX
U UUQPPOBBIX U3MEPUTENbHBIX TPUOOPOB U KOMIBIOTEPHBIX ATUYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE M OTHOCHUTEJIbHBIE TTOTPEIIHOCTH U3MEpPEHUN (DU3UYECKUX BEIUYHUH.
OueHka rpaHui] HOrPEeIIHOCTEM.

IIpoBeneHMe KOCBEHHBIX H3MEPEHUM, HCCIECIOBAaHUM  3aBUCUMOCTEN
(¢u3nYecKuX BEIWYUH, MPOBEpKa MpPEIIOKEHHBIX TUIOTe3 (BbIOOp M3 pabor,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3feiax «YUYECHHMYECKUA  SKCIEPUMEHT,
nabopatopHbie pabOThI, MPAKTUKYM).

MexnpeameTHbie CBS3H.

N3ydenne kypca Qusuku yraoyonéunoro ypoBHs B 10  kiacce
OCYHIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMHu
MaTeMaTUKH, OMOJIOTHH, XUMHUU, Teorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnule noHAmMUA, CEAZAHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3nanua: SBJICHUE, HAy4YHbIH (akT, rumores3a, Quanyeckas BeIMYMHA, 3aKOH,



TEOpUs, HAONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEPEHHE,
MOTPELIHOCTH U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, ITU(POBas 1adopaToOpHsL.

Mamemamuxka: penieHUe CcuUCTeMbl ypaBHeHUU. JlunelHas ¢yHKIuUA,
napabouna, runepooia, uxX rpapuku U cBoWCTBa. TpUroHOMeTpUYeCKUe (PYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMHU Ha OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: Mmexannueckoe ABMKEHHUE B *KUBOW mpupone, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl,
yTUJIM3alKsl OMOOPraHUYeCcKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIJIOBOW» U
AJIEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSHKEHUE U KATWJUIIPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUUECKUE SIBJICHUS B )KMBOU MPUPO/IE.

Xumua: NUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB U MOJEKYII,
MOJIb BEIECTBA, MOJSIpHAas Macca, IOJIy4Y€HHE HAHOMATEepUajoB, TEIJIOBBIE
CBOMCTBA TBEPHBIX TeJl, KUIKOCTEH M ra3oB, KUJIKUE KPUCTAIUIbI, HIEKTPUUECKHE
CBOMCTBA METAJIOB, 3JIEKTPOJIIMTUYECKAS] AUCCOLUMALNS, TaJbBAHUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoz2ua: npeoOpa3zoBaHUE JABUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro M IKHUJIKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITEIH, pelméryaTble KOHCTPYKLMH), MCHOJb30BAHUE 3aKOHOB COXpaHEHUs
MEXaHUKW B TEXHUKE (TMPOCKON, BOAOMET W JAPYrue), JBUTaTeIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBOM XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
NOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHUCJIE€ HAHOMAaTepHalloB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
ra3zopaspsiHbIE JIaAMIIbl, TOJYIIPOBOJIHUKOBBIE MPUOOPHI, ralbBaHHKA.

11 KJIACC

Pa3znen 4. dinexkrponmHaMuKa.

Tema 4. Maznumnoe noae.

B3anmopencTBue NOCTOSHHBIX MArHUTOB H  IMPOBOJHHUKOB C TOKOM.
MarnutHoe mnosie. BexkTtop MarHWTHOM uWHAYKUUW. [IpuHOMI Ccynepno3uinuu
MAarHuTHBIX NTOJIeH. JIMHUM MarHUTHON WHITYKIIUU.

MarnutHoe 1oJie TTPOBOJHUKA ¢ TOKOM (TIPSIMOTO IPOBOJIHHMKA, KATYIIKH H
KpyroBoro BuTka). OnsIT Dpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHiia, e€ HanpaBlICeHUE U MOYJb. [[BHKEHHE 3apsiKEHHOM YaCTUIIBI
B OJITHOPOJTHOM MarHuTHOM Tosne. Pabora cuibl Jlopenta.

MaruauTHoOe 1oJje B BemniecTBe. @eppoMarHeTuky, rapa- i JuaMarHeTUKH.



Texauueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IIPUMCHCHHC

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHuTOB, TECTEeP-MYIbTUMETP,
AJICKTPOIBUTATENh SIKOOM, YCKOPUTENIN dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KapruHa  nuHMM  MHOYKIMA ~ MarHUTHOIO  MOJS  IIOJOCOBOTO U
MOJAKOBOOOPA3HOT0 MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHMi MarHuTHOM MHAYKIAW TOJISI JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoperictBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JencrBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

HaGmronenue NBHKEHUSI MMy4Ka 3JIEKTPOHOB B MArHUTHOM TOJI€.

[TpuanUn NEUCTBUSA BJIEKTPOU3MEPUTEIILHOT O npudopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopmsie padomol, NPAKMUKYM.

HccnenoBaHre MarHUTHOTO MOJISI HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTHKOB.

HccnenoBanne neicTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbsl Amrepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrie MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMITepa.

Tema 5. InekmpomacHumnana UuHOYKYUAL.

SIBiieHMEe DJIEKTPOMAarHUTHOM MHAYKUMHU. IIoTOK BekTOpa MarHUTHOU
uaaykuun. OJC uHAaykuuMu. 3aKoH AIEKTPOMAarHuTHOM uHaykuun Dapajes.
Buxpesoe anekrpuyeckoe nose. Toxku Dyko.

OJIC uHAyKUMU B OPOBOAHUKE, NBUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
noJIe.

ITpasuiio Jlenua.

NunyktuBHOCTh. Karylika WHAYKTUBHOCTH B LENH IMOCTOSHHOIO TOKA.
Arnenune camonnaykiuu. 3J1C caMOMHAYKIUY.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: WMHAYKIMOHHAS
M€4b, COJICHOU/I, 3aIINTa OT AIEKTPU3ALMU TE MPHU JABU)KEHUH B MATHUTHOM T10JIE
3emmu.

Hemoncmpayuu.

HabGmroeHne siBjeHUS 3JIEKTPOMarHUTHOM WHTYKITHH.

UccnepoBanue 3aBucumoctd IDJ[C WHAYKIUMHU OT CKOPOCTH W3MEHEHUS
MarHUTHOIO MOTOKA.



IIpasuio Jlenna.

[lagenve MaruuTa B alIOMUHUEBON (MeIHOM) TpyoOe.

SIBrieHME CaMOMHYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMM OT CKOPOCTH H3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie pabomeol, nPAKMUKYM.

HccnenoBanue siBJIEHUS 3JIEKTPOMArHUTHOM UHAYKITUU.

Onpenenenre MHAYKIUU BUXPEBOTO MAarHUTHOTO MOJISI.

HccnenoBanue siBJICHUS CAMOUHAYKITUH.

COopka MOJIeIH JIEKTPOMArHuTHOT'O TeHepaTopa.

Pa3nen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHas cucrema. CBOOOIHBIE KOJICOAHMS.

["apmonnueckue kosieOanus. KuHemarnueckoe M JUHAMHYECKOE OIMHMCAHUE.
DHepreTuyecKoe OMUcaHue (3aKOH COXPAaHEHUSI MEXaHUYECKOW 3Hepruu). BuiBoj
JTUHAMHUYECKOT'0 OMUCAHUS TAPMOHUYECKHX KOJICOAHUM U3 MX SHEPreTUYECKOrO M
KHHEMAaTH4YE€CKOr0 OIHUCAHMUSL.

Ammumtyna u (daza konebanuii. CBsi3b aMIUTUTYIbl KOJEOAHUM HMCXOTHOM
BEJIMYUHBI C aMIUTUTY/IaMU KojieOaHu €€ CKOPOCTH M YCKOPEHHS.

[lepuon u uacrora konebanuii. Ilepuog Mayibix CBOOOJHBIX KoJeOaHUM
MaTeMaTH4YeCKoro MasTHHUKA. Ilepuon CBOOOTHBIX KOJICOAHUH IPYKUHHOTO
MasITHUKA.

[TonsaTue o 3aryxaromux Konebanusx. BeiHyX1eHHbIe KoneOaHus. Pe3oHaHc.
Pe3onancnas kpuBas. BimsHue 3aryxaHuss Ha BHUJ PE30HAHCHOM KPUBOM.
ABTOKOICOaHUS.

TexHuueckrue ycTpoNCTBa U TEXHOJOTUYECKUE MPOIECCHl: METPOHOM, Yachl,
KaueJii, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch Koi1e0aTeaIbHOTO IBHMKCHUS.

Habroienre HE3aBUCMMOCTH TIepHo/ia MallbIX KOJeOaHui Ipy3a Ha HUTH OT
aAMILTUTY/IBIL.

HccnenoBanue 3aTyXarmnux KojaeOaHUi U 3aBUCUMOCTH IEpHoJia CBOOOTHBIX
KoJIcOaHUH OT CONPOTHUBIICHHUS.

HccnenoBanue KojebaHWl Tpy3a Ha MACCUBHOM TIPYKUMHE C LEJbIO
(hopMHUpOBaHUS MPEIACTABICHUHN 00 HeaTbHON MOJCIH NPYKUHHOT'O MasTHUKA.

3aKOH COXpaHEHUs YHEPTUU MPHU KOJeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOaAHUH.

Hab6mronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, NPAKMUKYM.



W3mepenne mneproga CBOOOAHBIX KOJEOAHWN HUTSHOTO W TMPYKUHHOTO
MasATHUKOB.

N3yueHne 3akOHOB IBUKEHUS Tella B X0/1€ KoJeOaHU Ha yIpYroM IO/IBECE.

N3ydeHune NBM>KEHUS] HUTSHOTO MasiTHUKA.

[TpeoOpazoBaHue 3HEPTUU B MIPYKMHHOM MasITHUKE.

HccnenoBanue yObIBaHHS aMIUIMTY/Abl 3aTyXarOUIUX KOJeOaHU.

HccnenoBanue BBIHYXIEHHBIX KOJICOaHUI.

Tema 2. InekmpomazHumnple Koedanus.

Kone6arenbubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
uaeaabHOM KojebareabHOM KoHType. ®opmyna Tomcona. CBs3b aMIUIUTYIbI
3apsiia KOHAEHCATOpa ¢ aMIUIMTY10M CUJIbI TOKa B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXPaHEHHUs SHEPruu B UI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aTyxaroiue 3JIEKTPOMAarHUTHbBIE KojeOaHus. BoiHyX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemenHblid TOK. MOIIHOCT MEPEMEHHOIO TOKA. AMIUIUTYIHOE H
JEUCTBYIOLIEE 3HAYEHUE CUJIbl TOKA W HANPSDKEHUS TPU Pa3IudHON  (opme
3aBHCUMOCTH IIEPEMEHHOI O TOKA OT BPEMEHH.

CuHycOMJanbHbI NEPEMEHHBI TOK. Pe3UCTOp, KOHAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIENM CHUHYCOMJAIBHOI'O MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HampsxeHui.

Uneanbusiii  Tpanchopmatop. [lpousBoacTBo, mepemada U mOTpedsieHUE
AJIEKTPUYECKOU JHEPTUU.

DKOJIOTUYECKUE PUCKU TIPU TPOU3BOJACTBE 3JIeKTpodHepruu. KympTypa
MCIOJIb30BAHMS JJIEKTPOIHEPT U B TOBCEAHEBHOM KU3HHU.

TexHuyeckue ycTpoWCTBAa M TEXHOJOTMYECKHE MPOLIECCHl: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOIIepeaay.

JHemoncmpayuu.

CB0OOAHBIE DJIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCHUMOCTh 4acTOTHI CBOOOJHBIX KOJIEOAHU OT HHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuuIorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIeOaHHi.

["'eHepatop He3aTyXarlIuX 3JEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopnenp 31eKTpOMarHuTHOrO reHepaTopa.

BbIHYXI€eHHbIE CHHYCOUAAIbHBIE KOJICOaHUSI.

Pe3ucrop, karymka WHAYKTHBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKa.

Pe3oHaHc mpu 1OCIENOBAaTEIBHOM COEAUHEHUM PE3UCTOPA, KaTYLIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY cTpoiicTBO M IPUHIIUI ACUCTBUS TpaHcpopMaTopa.



Mopenb TUHUH 3JEKTponepeayu.

Yuenuueckuit sxcnepumenm, nadbopamopnusie padomut, NPAKmMUKyMm.

N3yuenue Tpanchopmaropa.

HccrnenoBanue mepeMEHHOTO TOKa uepe3 IMOCIe0BAaTEIbHO COSAMHEHHBIC
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.

Halmonenune sneKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanne paboThl HCTOYHUKOB CBETA B LIEMH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMaZHUMHbLE BOJIHDL.

MexaHndeckue BOJIHBI, YCJIOBHS WX pacmpocTpaHeHusi. Ilomepeunbie wu
OpoaosibHbIE BOJHBL [lepuon, CKOpPOCTh pacHpoOCTpaHEHUss M JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpPaXEHHE, MpelioMJIeHUEe, UHTepdepeHIus U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Bricora Tona. TemOp 3ByKa.

[IIymoBoe 3arpsisHEHUE OKPYKAIOIIEH CPEeIbl.

DNEeKTPOMarHuTHBIE BOJHBI. Y CJIOBUS M3IYYCHHUS JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  2JEKTPOMAarHUTHBIX  BOJIH:  OTPakK€HHWE,  IPEJOMIJICHUE,
noJisipu3anus, UHTepdepeHuus u JudpaKius.

[Ilkana 351eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHue 3J1eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIIBI paAMOCBA3U U TeNeBUAeHUS. Pannonokamnus.

DEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

Texauueckne yCTpOHCTBA M TPAKTUUECKOE TPUMEHEHHUE: MY3BbIKAIbHBIC
MHCTPYMEHTBI, pajiap, paAuoNpuEéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yIBTPa3BYKOBAasi TMArHOCTHKA B TEXHUKE U MEIHUITHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE MONEPEYHBIX U TPOAOJIbHBIX BOJH.

KoneOmtomeecs: Te10 Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbH JJTUHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HaGmronenrie oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

HaOmonenune narepepeHiinu u Aupakiind MEXaHUIeCKUX BOJIH.

AKYyCTUYECKHI1 pPE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaOmonenne cBs3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIMTYIOH U
4acTOTOM KoJieOaHMil.

HccnenoBaHne  CBOWCTB  DJEKTPOMArHUTHBIX — BOJIH: OTpaXKEHHUE,
IPEJIOMIICHHE, TTOJISIpU3aIius, TUPPaKIUs, UHTEPPEPEHIIUS.

Oo6napyxerne HHGPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TyUECHUM.

Yuenuueckuit 3xcnepumenm, nabopamopnusie padomot, NPAKMUKYM.



N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacpOCTpaHEHNUE CBETa B OAHOPOIHOMU cpene. JIyd cBera.
ToueuHbI UICTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpaxeHuil B
miockoM 3epkaiie. Cpeprueckue 3epkana.

[Tpenominenue cBera. 3aKOHbI MPEJIOMIICHHS CBeTa. AOGCOIIOTHBIN MMOKa3aTeb
npenomiieHusi. OTHOCUTENbHBIN MOKa3aTeb npenomiaeHus. [IocToOsTHCTBO 4acTOThI
CBETAa W COOTHOIIEHHWE JUIMH BOJH MpPU IEPEXOAE MOHOXPOMATHYECKOIO CBETa
yepe3 IpaHuIly pas3zelia IByX ONTHYECKUX CPEX.

Xon nydeit B npusme. [ucnepcus cBera. CIOXKHBIA COCTaB OEJIOro CBETA.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIil yroa MOJIHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparomue u pacceuBaromue JHH3bL. ToHkas JsuH3a. DOKycHOE
paccTossHUE M ONTHYECKas CHUja TOHKOM JIMH3bL. 3aBHUCUMOCTh (DOKYCHOI'O
paccTOsHUSI TOHKOW C(EpUUECKON JMH3bI OT €€ T€OMETPUH U OTHOCHUTEIBHOTO
IIOKA3aTesl IPEIOMIICHHUSL.

@opMysa TOHKOHM JIMH3bL. Y BEIMUYECHHE, TABAEMOE JIMH30M.

Xoa dyya, NMPOLIEAUIErO JIMH3Y MHOJ HPOW3BOJBHBIM YIVIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHne wW300paKeHH TOYKM W OTpe3Ka MNpsSIMOW B
coOMparouMX U pacCEeUBAIOIIMX JMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspemraromas crmoco6HocTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. HWuTtepdepenunst cBera. KorepeHTHblE HCTOYHUKHU.
VYcaoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EepeHIHOHHOM
KapTUHE OT JBYX KOIEpEHTHBIX HWCTOYHHUKOB. [Ipumepbl KiIacCHYECKUX
UHTEPPEPEHIIUOHHBIX CXEM.

Judpakuust cBera. JludpakimoHHas pemérka. YCIOBHE HAOIOACHUS
[VIABHBIX ~MAaKCUMYMOB IpUM NAJACHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPAKIHMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuyeckne yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHL: OYKH, JIyIa,
nepuckorn, (oTtoannapar, MUKPOCKOM, MPOCKIMOHHBIA amnmnapar, MpPOCBETIICHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanue npeinoMIIeHUs CBETA.

Habmronenre noiaHoro BHyTPEHHEro oTpaxkeHusa. Mozelb CBeTOBOAA.

HccnenoBaHne Xoaa CBETOBBIX IIYYKOB 4YeEpe3  IIOCKOMAapAIIEIbHYIO
IJIACTHHY U MIPU3MY.

HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEIECKOTIA.

Hab6monenue uaTepdepeHiium creTa.

HaOmonenmne 1BeToB TOHKUX TUIEHOK.

Hab6monenue nudpakiuuu cBeTa.

N3ydenune nudpakiimoOHHON PEIIETKH.

Hab6monenne nudpakiiniOHHOTO CIIEKTpa.

HaGmronenue nucriepcuu cBeTa.

HaGmronenne momnsipusaiuy cBera.

[IprmeHeHue nosIporI0B IS U3yYEHUS MEXaHUYECKUX HATPSKCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, NPAKMUKYM.

N3mepenue nmokasaresis MpeoMIICHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pPACCTOSIHUSL OT BellecTBa (Ha
MPUMEPE KUJKHUX JIHH3).

N3mepenne (poKycHOro pacCTOSHUS PACCEUBAIOLINX JIMH3.

[Tonydyenne n3o0paxeHUs: B CUCTEME U3 IJIOCKOr0 3€pKajia U JIUH3BL.

[Tonmyuenune u300pa>keHusl B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIeCKONMMYECKUX CUCTEM.

Habmonenue nudpakiuu, nHTEpHEepeHnn 1 MOJIIPU3aLUM CBETA.

N3ydyeHune noaspu3alnuy CBETa, OTPAKEHHOTO OT MMOBEPXHOCTH AUAJIEKTPHKA.

N3ydyenune nTepdepeHnn Ja3epHoro U3y4eHus Ha JBYX HIENsX.

Habmronenne nucnepcum.

HaGmonenue u uccneaoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepeHnue niMHbl CBETOBOM BOJIHBI.

[lonydyeHne cnieKkTpa U3Iy4eHHs] CBETOAMOJA MPU MOMOIIM AU(PAKIUOHHON
PELIETKH.

Paszaes 6. OcHOBBI cienMAIbLHON TEOPUH OTHOCUTEIBbHOCTH.

['paHuipl  OPUMEHUMOCTH  KjaccM4yeckod — MexaHuku.  [locTynarse
CHEUAIbHON TEOPUN OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanust  Jlopenua.
VYcnopue npuuMHHOCTA. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU M COKpPALIEHUE JJTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13p Macchl C 3HEPTUEW U UMIYJIbCOM PEJIIATHBUCTCKON YaCTHULIBI. DHEPrus
TIOKOSI.



TexHuueckre YCTPOMCTBA M TEXHOJOTMYECKUE TMPOILIECChl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTHII.

YueHnyeckuit SKCIepUMEHT, J1a00paTopHbIe pabOThI, TPAKTUKYM.

OnpeneneHre UMIYyJIbCa W DHEPrUU  PEISITUBUCTCKUX  dYacTull (1o
dotorpadusim TPEKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM T10JIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnyckynapHno-6801H0601t Oyaiusm.

PaBHOBeCcHOE TemIOBOE M3NydeHHE (M3IIydeHHE a0COIOTHO YEPHOTO Tena).
3akoH cmemiennd Buna. ['unoresa [nanka o kBanTax.

@DOTOHBI. DHEPTHUS U UMITYILC (HOTOHA.

dotorpdekr. OnbiTel A. I'. Ctoneroa. 3akoHsl hoTodddexra. YpaBHEeHHE
Ouamreitna s hotodddekra. «KpacHas rpanuna» dhortodrddexra.

JlaBnenne cBeta (B YACTHOCTH, [aBJIE€HHE CBeTa Ha aOCONIOTHO
MOTJIONIAIONIYI0 M a0COJIOTHO OTpaKawllyto MoBepxHocTh). OmbiTel I1. H.
JleGenena.

BonnoBbie cBOMcTBA yactull. Bonubl ae bpons. nuHa BosHb! e bpoitns u
pasMepsl 00JacTH  JIOKaNu3aluu JABWXKYyIIehcss vacTuiel. KoprmyckynspHo-
BOJIHOBOM nyanu3Mm. Jludpakiius 3JeKTPOHOB Ha KpUCTaJlIax.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIEHUS HEONpPeaenEHHOCTEN
I'eiizendepra.

TexHnueckrue yCTpPOWCTBA M TEXHOJOTMUYECKUE IPOLECCHI: CIEKTPOMETP,
(dorornement, ¢GOTOAATUYMK, TYHHEIbHBIH MHUKPOCKOI, COJHE4YHas Oarapes,
CBETOIHUO/I.

Hemoncmpayuu.

®dotor(pdekT Ha ycTaHOBKE ¢ IMHKOBOH TJIACTUHOM.

HccnenoBanue 3ak0HOB BHENTHETO GoTodddexTa.

HccnenoBanue  3aBUCUMOCTH  CONPOTUBJICHUS  MOJYNPOBOAHUKOB  OT
OCBEIIIEHHOCTH.

Ceetonuos.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomovl, NPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue nocrosuHoi [Inanka Ha ocHoBe uccienoBanus Gororddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAMO/ OT HAMPSKEHMUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEAOBAHUIO CTPOCHUSI aTroma. IlmaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nydenne u norsomieHre GOTOHOB MPH MEPEX0Jie aToMa
C OZIHOTO YPOBHs DHEPIUU HA APYIrOM.



Bunbl cnexktpoB. CeKkTp ypoBHER 3HEPrUU aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJIECHHOE U3JIyueHue cBeTa. Jlasep.

TexHnueckrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens onbiTa Pesepdopna.

Hab6mtoienre TMHeM4aThiX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOLIUX YACTHII.

Ornpenenenye NIMHBI BOJIHBI JIA3EPHOT O U3ITYYEHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKmuxKym.

Hab6mtoienre nuHevyaToro cnekrpa.

HccnegoBaHue cnekTpa pa3pe’eHHOro0 aTOMapHOrO BOJIOPOJAa U U3MEpPEHHUE
noctositHHoi Punbepra.

Tema 3. Qu3suka amomno20 A0pa u INEMEHMAPHHIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—MBanenko. 3apsn sapa. MaccoBoe
yucio sapa. NU3oromel.

PanuoaktuBHOCTE. Aubda-pacnag. DIEKTPOHHBI U TO3UTPOHHBIN Oera-
pacnan. ['amMa-u3nydeHue.

3akOH pPaJMOAaKTUBHOrO pacnana. PaanoakTUBHBIE H30TOIBI B MPHUPOJIE.
CBoiicTBa MOHU3UPYIOIIETO W3JIydyeHUs. BiusHUEe paJlOaKTUBHOCTU HA >KUBBIC
opranu3Mmbl. EcrecTBennbiii hoH uznydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. Jledekt maccsl aapa.

SAnepubie peakiuu. [enenue u cuntes saep. AnepHsie peakropsl. [IpoOaemsr
YIIPABJISIEMOIO0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTMYECKHE AaCHEKThl Pa3BUTHUS
SIZIEPHOU YHEPIETUKMU.

Mertopsl perucTpaiuy 1 UCCIEI0BaHUS IIEMEHTAPHBIX YaCTHII.

@yH1aMEHTAIbHbIE B3aUMOJACHCTBUS. bapuoHBI, ME30HbI UM JIEOTOHBL.
[IpencraBnenne o CrangaptHoit moaenu. KBapk-ritooHHas MOAENb aApOHOB.

®usuka 3a npeaenamu CranaaptHod monenu. TémHas marepus U TEMHAas
SHEPrusl.

EnuncTBO pusnyeckoil KapTHHBI MUPA.

TexHnueckre yCcTporuCTBa U TEXHOJIOTMYECKHE MPOLECCHL: T03UMETP, KaMepa
Bunbcona, siepHbIi  peakTop, TEPMOSJIEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAs! TOMOIpadusl.

Yuenuueckuii sxcnepumenm, nadbopamopmwie padbomol, npaKmuKym.

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (POTOrpadusim).

HccnenoBanue paioakTUBHOTO ()OHA C UCTIOIH30BAHUEM JIO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTUll aTFOMAHUEM.

Pa3zgen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BuTUs acTpoHoMUH. [IpukiiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIpUMEeHUMOCTh 3aKOHOB (U3UKK IS OOBIACHEHUS] MPUPOJBI
KOCMHYECKUX O0OBEKTOB.

Metonbl aCTpOHOMUYECKUX HcciaeqoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJICCKOIIBI, PAJOTENIECKOIBI, BHEATMOC(epHas aCTPOHOMHSI.

Bug 3Bé3nnoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IIAHETHI, UX BUIUMOE
JIBIDKCHME.

Conneunas cucrema.

Comuue. ConHeuHnast akTUBHOCTh. MicTounuk 3Heprun CoyiHIA U 3BE3.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU. JnarpamMmma «CreKTpalbHbIA KJ1acc —
CBETUMOCTBH». 3BE3ABI TJIABHOM MOCJIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» JJIsl 3BE3]] TJIABHOM IMOCIJIEIOBATEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE311. COBpEMEHHbBIE MPEACTABICHUS O MPOUCXOXKICHUHN U 3Bodtonuu CoiHIA U
3BE3/1. DTaIbl )KU3HU 3BE3]I.

Mneunslii Ilyte — Hama I'anmaktuka. [lomoxenne n naBukenue ConHia B
[NamakTuke. Tunsl ramakTuk. Paguoranaktukyu u kBazapbl. UEpHBIE IBIPHI B siApax
raJlakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa00sa. Pazdoeranue rajmakTuk.
Teopust bosbiioro B3peiBa. PeMKTOBOE HU3ITyYECHHE.

MacirabHas ctpykrypa Beenennoil. MeraraiakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

Hab6monenus 3BE3qHOTO HeOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPHIIOKEHUN JJI ONPEASICHUS MOJ0KEHUS HEOCCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3ausi CEBEpHOro MONYyLIApUS U SPKUE
3BE3/IbI.

Ha6monennss B Tenmeckon JIyHbI, TUIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIIJICHHUH.

Pu3n4ecKn NPaAKTUKYM.

CniocoOb1 n3MepeHus: GU3NYECKUX BEIMYHH C HCIOIh30BAaHHEM aHAJIOT OBBIX
1 UG POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHCTEM.
AOCONIOTHBIE M1 OTHOCUTEJIBHBIC MOTPEIIHOCTH U3MEPEHUH (PU3MYECKUX BEIUUYHUH.
O1nieHKa TpaHuIl TOTPEITHOCTEH.

IIpoBeneHMEe KOCBEHHBIX H3MEPEHUN, HCCIECNOBAHUM  3aBUCHUMOCTEU
dbu3nuecknux BEIMYMH, MPOBEPKAa NPEIJIOKEHHBIX TUIOTE3 (BbIOOP U3 PadoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3feliaXx «YUEHUYECKUUA  DKCIIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



O0o00uIeHne U cucTeMaTu3alus COAEp KaHUs pa3fesoB Kypca «MexaHHuKay,
«MonekynsapHas ¢U3MKa U TEPMOJAUHAMUKAY, «DNEKTpoauHamMmuKkay, «Konebanus
U BOJHBD, «OCHOBBI CHEUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznkay, «IeMEHThl ACTPOHOMUHU U aCTPODUIUKI.

Ponsr Qusukn u acTpoHOMHUHM B DKOHOMHMYECKOH, TEXHOJOTHUYECKOM,
COLIMATILHOM U 3THYECKOU cepax AesTEIbHOCTU YeJIOBEKA, POJIb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAyYHOM KAPTHHE MHUPA, 3HAUEHUE ONMCATENBHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTEILHOH W  MPOTHOCTUYECKOW  (DYHKIIMIA
(busnyueckor TeOpUH, poiib GU3HMUECKONW TEOPUHU B (DOPMUPOBAHUM MPEACTABICHUN
0 Qu3MUYecKol KapTUHE MHUPA, MECTO (HPU3MIECKON KapTUHBI MUPA B 0OIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

W3yuenne kypca ¢usuku yriayonéuHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS ¢ YYETOM COIAEP>KATEIBHBIX MEKIIPEAMETHBIX CBA3ECH C KypcaMH
MaTeMaTHKH, OMOJIOTUH, XUMHUH, T€OTpapuil U TEXHOIOTHUH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HaHuA: SIBJICHUE, Hay4HbIH (akT, TMIOTE3a, (pU3MYecKas BEIMYMHA, 3aKOH,
TEeOpus, HaONIOACHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJENb, HW3MEpPEHUE,
HOTPELTHOCTH U3MEPEHUH, N3MEPUTENbHBIE TPUOOPHI, LIHppoBast 1adoparopus.

Mamemamuxka: penieHUE CHCTEMbl YypaBHEHUW. TpUTrOHOMETpUYECKHE
(yHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO. BEKTOpPHI M MX MPOEKIMH HA OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMeHTapHBIX (QyHKUIUN. [Ipu3Haku mogoOus TPEyroJIbHUKOB,
OTIpeIeNICHHE TUIOMIAIU TUIOCKUX (hUryp u 00béMa Ted.

buonocus: >nektpuueckue SBIECHUS B JKMBOM MpUPOJE, KoJieOaTelbHbIE
JBUKEHUS B JKMBOM NPHUPOJE, SKOJOTMYECKUE PHUCKH TpU IPOU3BOJICTBE
AJEKTPOIHEPIUHU,  IEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIbTpa3ByKOBas JUAarHoCTUKa B MEIULUHE, ONTUYECKHUE SBJICHUS B IKUBOU
MIPUPOJIE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAsI CTPYKTYpPa TBEPABIX
T€1, MEXAaHM3Mbl OOpa30BaHMS KPUCTAUIMYECKONM pEIIETKH, CIEKTPAIbHBII
aHaJIN3.

I'eocpagpua: MarHUTHBIE TONKOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYI,
(oTochEMKaA 3eMHOI MOBEPXHOCTH, cercMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANeKTpoABUTaTeNb SIKoOH, TreHepaTop MEPEMEHHOI0 TOKa, MHIYKIIMOHHAS MeYb,
JVHUM 3JIEKTpoIlepeaay, IEKTPOABUTATENb, Palap, paaUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TtenedoH, CBY-neub, yabTpa3ByKOBas AMArHOCTHKAa B TEXHHKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHASI ONTHKA, COJIHEYHAsl OaTapesi, CIyTHUKOBBIE
MPUEMHUKH, SIIEPHAst DJHEPreTUKA U DKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.



[UTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHsS YyueOHoro mnpeamera «Dusnkay
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTAaLWN, TMO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM EHHOCTSIM POCCUMCKOro OOIIECTBa, paCHIMPEHUE MKU3HEHHOIO
ONBITA U ONBITA AEATEIBHOCTH B IPOLIECCE peaM3allii OCHOBHBIX HAIIPABICHUN
BOCIIUTATEJIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

rPaskKJIaHCKOr0 BOCIIMTAHUS:

e Cc(hOPMUPOBAHHOCTh TPAKIAHCKOW  MO3UIMH  OOydYaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHATHE TPAAUIUOHHBIX OOIIECYEIIOBEYECKUX T'YMAaHUCTUYECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTb B HHTEPECAX IPAXKIAHCKOIO
oOuiecTBa, y4acTBOBaTb B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aMMOJCHCTBOBATh C  COLUHAIBHBIMM  WHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIUSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOU AEATEIBHOCTH.

NATPUOTHYECKOI 0 BOCIIUTAHMSA:

e c(hopMuUpPOBaHHOCTH POCCUICKOU rpaXk 1aHCKOU VUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00JaCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEICHHS;

e CHOCOOHOCTH OLIEHMBATh CUTYAallMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYEHOIO;

e OCO3HaHHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOrO OyIyILETO.

3CTETUYECKOr 0 BOCIIMTAHUS:

e DOCTETMYECKOE OTHOLICHHE K MHPY, BKIIOYAsAd OCTETUKY HAy4HOIO
TBOPYECTBA, MPUCYILET0 PUINYECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K pa3muuHbIM chepam mpodeccHoHaTbHON AESITEIbHOCTH, B TOM
qUCJIC CBA3aHHBIM C (QU3WKOW W TEXHHWKOW, YMEHHWE COBEpIIATh
OCO3HAHHBIN BBIOOP OymyIiel mpodeccuu U pean30BbIBaTh COOCTBEHHBIC
’KM3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa30BaHHUIO W CaMOOOPa3OBaHUIO B
o0iacT PU3MKHU Ha TPOTSHKECHUHU BCEH KU3HH.

IKOJIOIrHI€CKOro BoClinTaHus

C(OPMUPOBAHHOCTH 3KOJOTMYECKON KYJIbTYphl, OCO3HAHUE TJI00ATBHOIO
XapakTepa HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYILIECTBJIECHHUE IEHCTBUM B OKPYXKAIOLIECH Cpele Ha
OCHOBE 3HAHMS LEJEH YCTOWUYUBOTO PA3BUTHS YEJIOBEUECTBA;

paCIIMPEHUE OMNBITA JESATEIBHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTU Ha
OCHOBE MMEIOIINXCS 3HAaHUH MO (U3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOU JEATENbHOCTH, F'OTOBHOCTh B IIpOLECCE
U3Y4YeHUS (PU3MKU OCYIIECTBISTh IMPOCKTHYID M HCCIEI0BATEIbCKYIO
NEATETbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE T1eCTBUS
Bba3oBble Jornueckue aeMcTBUA:

CaMOCTOSITENIbHO ~ (DOPMYJUPOBATh W aKTyaJIM3UpPOBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPEACIATh LEIU JAEATEIBHOCTH, 337aBaTh IapamMeTpbl U KPUTEPUM HX
JOCTHKCHUS;

BBISIBILIT 3aKOHOMEPHOCTM M IPOTUBOPEYMS B PacCMaTpPUBAEMBIX
($u3nYECKuX ABICHUIX;

pa3pabaTbIBaTh IJIAH PELICHUS MPOOIEMBI C YIETOM aHAIA3a UMEKOUIUXCS
MaTepUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pE3yIbTaTOB LIEISAM, OLIEHUBATh PUCKU IIOCIIEICTBUM AECATEIBHOCTH;
KOOPAMHUPOBATb W  BBINOJHATH pPabOTy B YCIOBUAX pEAIbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBrble uccienoBare/ibCKue NeHCTBUA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBHIMU MOHATHIMH U METOAAMHU
buznyecKoil HayKu;



BJIQJICTh ~ HaBBIKAMH  Y4€OHO-HCCIICIOBATEIBCKOM W MPOCKTHOU
JEATeIbHOCTY B 00JIacTH (PU3HUKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIIeHHs 3a7ad  (PU3U4ecKoro
COJIepKaHUsl, MPUMEHEHUIO PA3IMYHBIX METOJOB TO3HAHUS;

BIIAJETh BHJAMHU JEATEILHOCTU [0 TMOJYYCHUIO HOBOIO 3HAHMS, €ro
UHTEpIIPETAIlMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUEOHBIX
CUTYyaIlUsIX, B TOM YHUCJE TMPU CO3JAaHUU Y4EOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBJIATh TPUYUHHO-CJICJICTBEHHBIE CBSI3U W aKTyaJIU3UpPOBATh 3ajady,
BBIJIBUTAaTh TUIIOTE3y €€ PpEIICHHs, HaXOJUTh AaApPTryMEHThl s
JIOKa3aTeNbCTBa CBOUX YTBEPXKIICHUM, 3a/7aBaTh MapaMmeTpbl U KPUTEPUU
pelleHus;

aHAIM3UPOBATh TIOJIYYEHHBIE B XOJE€ PEIICHUS 3aJaud pPe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 337a4d B 00pa30BaTEIbHOU
JESTEIbHOCTH, B TOM YHCIIC TIPU U3yYEHUU (DU3BHUKY;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OMBIT;
YMETh TMEPEHOCUTh 3HaHMUS 1O (U3MKE B MPAKTHUYECKYIO 00J1acTh
KUBHEACATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;
BBIJIBUTaTh HOBBIE U/, MPEIaratb OpUTMHAIbHBIE TTOIXOAbl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pab6ora ¢ undopmanmneii:

BJIQ/IETh HaBbIKAMU MOJy4YeHUs HMHPOpMaluu (U3UYECKOTO COJIEPIKAHUS
U3 HWCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBIIATH IOHUCK,
aHaJIM3, CUCTEMATH3aLUI0 M HHTEPIPETAUUI0 MHPOpMAIMU pPa3IUYHBIX
BUJIOB U (hOpM IIPEJCTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh CpPEACTBA HWH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX
TEXHOJOTMA B  PEUICHUM  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpPraHU3allMOHHBIX 3aJa4 C COOJIIOJeHUEM TpeOOBaHUI HProHOMUKH,
TEXHUKH O€30M1aCHOCTH, TUTHEHBI, PecypcocOepexeHusl, NpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOro COJEp>KaHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3HayeHus HWHQOpMalMM U UEJIeBOW ayauTOpUH, BbIOMpas
ONTUMaJIbHYIO (POPMY MPEACTABICHUS U BU3YATIU3ALINH.

KoMMyHHKAaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eCTBHUSA:



OCYLIECTBJISITh OOIIEHHEe Ha Yypokax GU3MKH W BO BHEYPOUYHOMH
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallUd M CMAr4arh
KOH(DJTUKTBHI;

pPa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTb W MCIOJB30BAaTh  IPEUMYIIECTBA  KOMAaHIHOWM U
UHAUBUAYAJIEHONU paOOThI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEUCTBUM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KAKJIOI0 YJI€HA KOJIJIEKTHUBA;

IIPUHUMAThb LEIU COBMECTHOW JICATEIbHOCTH, OpPraHU30BLIBATH U
KOOPIAMHUPOBATh JEHUCTBUSA II0 €€ JOCTHIKCHHUIO: COCTABJIATH ILUIAH
JEHCTBUM, pacpeAesaTh POl ¢ y4éTOM MHEHHIM Y4aCTHUKOB, OOCYXAaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh KA4e€CTBO CBOErO BKJIAJAa U KAXKAOIO y4yacTHUKA KOMAaHIbI B
00U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IIpeiaraTb HOBBIE IIPOEKTHI, OLEHHUBAThb HUIEU C IIO3ULIUA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETUUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyalHUsX, NpOSABIATbH  TBOPYECTBO M  BOOOpakeHHe,  ObITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepPCcaIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranmzanmsi:

CaMOCTOSITEJIbHO ~ OCYLIECTBIISATh ~ [MO3HABATEJIbHYIO  JEATENBHOCTH B
o0jacTh (PU3MKUM U aCTPOHOMHH, BBISBIATH MPOOJEMBbI, CTaBUTh M
dbopmMynupoBaTh COOCTBEHHBIE 331a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELICHUS PACYETHBIX U Ka4ECTBEHHBIX
3aJa4, IJIaH BBIMOJHEHUS! MPAKTUYECKOM pabOThl C Y4ETOM HMMEIOIIMXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupaTh paMKd ~ y4eOHOro  TIpeaMera Ha  OCHOBE — JIMYHBIX
MIPEANIOYTECHUM;

JieNlaTh  OCO3HAHHBIM BBIOOP, apryMEHTUpPOBaTh €ro, OpaThb Ha cels
OTBETCTBEHHOCTH 3a PEUICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYyAUIMU B 00JacTH
(GU3KMKH, TIOCTOSHHO TMOBBIIIATH CBOW 00pa30BATENIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTP 0J1b, IMOIIUOHAIbHBIN MHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIECIISIM;

BJIQJICTh HAaBBIKAMHU TIIO3HABATEJIbHOM pediiekcuM KakK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

UCIIONb30BaTh MPUEMBI pedJIeKCUU Il OIEHKH CHUTYyallud, BBIOOpa
BEPHOT'O PENICHUS;

YMETh OLICHWBATh PUCKU M CBOEBPEMEHHO NPUHHUMATHh PELICHUS IO UX
CHIKEHUIO;

MPUHUMATh MOTHBBI M AapPryMEHTHl JIPYTHX MPU AHAINA3E PE3YJIbTAaTOB
JIESITEIILHOCTH;

MIPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI M ApPryMEHTHl JIPYIUX MOPU AHAINA3E PE3YJIbTaTOB
JIESTCIILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHOKHU.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPaAMMBI I10
bu3uke IS ypOBHSA CpeaHero oOmiero oOpa3oBaHUS y 0OyYaromuxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, MpeAnoiararoni
c(hOpMUPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIOYAIOLIErO0  CIOCOOHOCTH  MOHUMAaTh  CBOE

HMOLIMOHAJILHOE COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJupOBaHMsI, BKIIOYAIOUIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHUE, CHOCOOHOCTH aJanTHPOBATHCS K
AMOIIMOHANILHBIM W3MEHEHUSIM U TPOSBISATh TMOKOCTh, OBIThH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIUU, BKIHOYAIOIIEH CTPEMIIEHUE K TOCTHIKEHUIO LIENIN
U ycnexy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHUE JEUCTBOBAaTh, UCXOAS U3
CBOHX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IOHHMMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYIHX, YYUTHIBATh €ro MpH OCYIIECTBIECHUU OOILIEHHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMAIbHBIX ~ HAaBBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATH
OTHOWIEHUS] C APYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
pazpeniatb KOH(PJIUKTHI.

ITPEAMETHBLIE PE3YJIbTATHI



K xonmy oOyuenuss B 10 knacce mpeaIMeTHBIE pe3yJabTaThl Ha YIIyOJIEHHOM

YPOBHE JOJDKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

MOHUMAaTh POidb (GU3MKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMATbHOM M 3TUYECKOW cdepax AesTenbHOCTU
YeJIOBEKa, pOJib U MECTO (PM3UKH B COBPEMEHHOM HAyYHOW KapTUHE MUpAa,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBACHUTEILHON H
MPOTHOCTUYECKOW  (QYHKIUNH  (PU3MUECKON TeopuuM —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOAMHAMUKU, POJb (PU3UYECKOU TEOpUU B
(GbopMHUpPOBAaHUU MIPEICTABICHUN O GU3MUECKON KapTUHE MUPA;

pa3nuyarth YCJIOBHS TMPUMEHHMOCTH Mojeled (U3NUEeCKUX Tel W
MpoleccoB (SBJICHUI): WHEpLUHAbHAsS CHUCTeMa OTCY€Ta, abOCOIOTHO
TBEpAOE TENO, MarepuajbHas TOYKa, PABHOYCKOPEHHOE JBUKEHUE,
cBOOOMHOE TMajieHne, aOCOMIOTHO yrhpyras nedopmaius, aOCOTOTHO
yIpyroe u abCONIOTHO HEYIIPYroe CTOJKHOBEHUS, MOJICIIU ra3a, )KUJIKOCTH
U TBEPAOro (KPUCTAIUIMYECKOr0) TeJa, UIealbHbI ra3, TOUCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE TOJIE;

pa3nuyarh yCJIOBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE IPOLECChl U  SBIICHUA,
UCIOJIb3ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTEIHHOCTD
MEXaHUYECKOTO JABWXKEHHUS, (HOPMYJIbBI KMHEMATHUKU PABHOYCKOPEHHOTO
JBKEHUA, TpeoOpa3oBaHus ['amuiess Ajii CKOPOCTM W TEpEeMEIICHHS,
3akoHbl HproToHa, mpuHOUMII OTHOCUTENBHOCTM [amunes, 3akoH
BCEMUPHOT'O TATOTEHHUS, 3aKOHbI COXPAHEHUS] UMITYJIbCa U MEXAHUYECKOU
OHEPrUH, CBSI3b PAOOTHI CHJIBI C U3MEHEHUEM MEXaHWYECKOW SHEpruu,
yCIIOBUS paBHOBECHS TBEPAOro Teja), MPU HTOM HCIOJIL30BATh
MaTeMaTUYECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (HM3UYECKUX 3aKOHOB: ITpeoOpa3oBanuii ["anmmes, BToporo
U TpPETbhero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHUs HWMIYJbCa U
MEXaHUYECKOW HEPIHH, 3aKOHA BCEMUPHOTO TSATOTEHUS;

aHAJIU3UPOBATH U OOBSICHATH TEIIOBBIC MPOIECCH U SBJICHUS, UCTIOIb3YS
ocHoBHble TmonoxkeHuss MKT wu 3akoHBI MONEKYISIpHON (QU3HKKA U
TepMOAMHAMHUKU (CBA3b JIABJICHUS MACAIBHOTO Ta3a Cco cpeaHei
KUHETUYECKOW JHEPrued TEIUIOBOIO JABMKEHUS WM KOHLIEHTpPAUMEH €ro
MOJIEKYJI, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpPEAHEH KHHETHYECKOU
SHEPIrueil TEMIOBOrO JBUKEHUS €0 YaCTHI], CBS3b AABJICHUS HICATBHOTO
raza C KOHUECHTpALIMEH MOJIEKYJI M €ro TEMIIEpaTypod, YpaBHEHUE
MenneneeBa—Knaneiipona, TmepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHHUSI PHEPTUU B TEIUIOBBIX MPOIECCax), IPU 3TOM HCHOIb30BaTh
MaTEMATHYECKOE BBIPAXKCHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianeipoHa;

aHAJIM3UPOBATb M OOBSICHATH JJICKTPUUYECKUE SIBJICHHS, HCIOIb3Ys
OCHOBHBIE TIOJIO)KCHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsga, 3aKOH Kynona, MOTEHIIMATBLHOCTD
AJIEKTPOCTATUYECKOTO TOJs, MPUHIHUI CYNEPIO3ULNU SJIEKTPUUECKUX
MOJIEN, MPHU 3TOM YKa3blBas yCIIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TAKXKE€ TMPAKTUYECKH Ba)KHBIE COOTHOILICHMS: 3aKOHBI OMa i1 y4acTka
HeNu W U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[koynsa—JleHua,
npasuia Kupxroda, 3akonst apajest aist 31€KTPpOIn3a);

ONMUCHIBATh (DU3UYECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYMHBL:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIAa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbI, JaBJEHUE, IOTCHUUAIbHAS DJHEPrusl, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi dHeprusi, pabora CHIIbI, LEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIa TSHKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJCHCTBUA Tela ¢ 3emiiéid BOJNM3M €€ TMOBEPXHOCTH,
SHEprusi ymnpyro gaedopMmaliiid MOPYKUHBI, KOJUYECTBO TEIUIOTHI,
abcoiroTHasl TeMIiepaTypa Teja, paboTa B TEpMOAMHAMUKE, BHYTPCHHSS
SHEPrusi HACATHLHOTO OJHOATOMHOrO rasza, paboTa uJealbHOTO Trasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJI wupeanbHOro TemioBoro
JIBUTATENS; AIEKTPUUECKOE TOJIC, HAMPSHKEHHOCTD 3JIEKTPUUECKOrO MOJ,
HaNpsHDKEHHOCTh TIOJIST TOYEYHOrO 3apsiia WM 3apshKeHHOTo Iapa B
BAKYyME€ W B JUAJIEKTPUKE, MNOTEHUHAT 3JEKTPOCTATUYECKOTO MOJI,
Pa3HOCTh  TMOTEHIMAJIOB,  AJICKTPOABWKYIAs  CWila, CHJa  TOKa,
HaNpsDKEHUE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COINPOTUBICHHE YYacTKa LEMU C IOCIEHOBATEIbHBIM U
MapajuIeIbHbIM COEMHEHUEM PE3UCTOPOB, SHEPTUS IIEKTPUUECKOTO MO
KOHJICHCATOPa;

OOBSICHATb  OCOOCHHOCTHM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUM:
MEXaHUYECKOE JBWKECHUE, TEIUIOBOE JBWKCHUE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKEHUE, NU(Py3us, ucrnapeHue,
KUIICHUE U KOHJICHCALM, [UIABJIICHUE U KPUCTAJUIN3ALMs1, HAIIPABIECHHOCTD
TEIUIONEPENAUM, IJIEKTPU3ALUS TEJ, SIKBUNOTCHIUAIBHOCTh MTOBEPXHOCTH
3apsKEHHOT O ITPOBOJHUKA,

MPOBOJIUTh UCCIIEOBAHUE 3aBUCUMOCTU OJTHOW (PU3NUECKON BEIMUYHUHBI OT
Ipyrod €  HCHOJIB30BAaHMEM  IIPSAMBIX  HU3MEPEHUH, TMpPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YNbTAThl TOJYYCHHOU
3aBUCUMOCTH (UBMYECKUX BEJIWYUH B BHjAEC TpadukoB ¢ Yy4ETOM



a0COIIIOTHBIX MOTPEIIHOCTEN N3MEPEHUM, JIENaTh BHIBOJIBI MO PE3yJIbTaTaM
UCCIICZIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPUH ITOM
BBIOMpATh ONTHMAJIbHBIA METOJ W3MEPEHHs], OLIEHWBATh aOCOIIOTHBIE U
OTHOCUTEJbHBIE TIOIPELIHOCTH MPSIMbBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: MIAHUPOBATh
HKCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJTy4YeHHbIE PE3yJabTaThl M JeJaTh BBIBOJ O CTAaTyce MNPEI0KEHHON
THITOTE3HI;

coOumo1aTh mpaBuiia 0€30MacHOro TpyZAa IMpU MPOBEICHUH HCCIeI0BaHUII
B paMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTUKyMa M  ydeOHO-
UCCIICIOBATENbCKOM M IPOEKTHON NEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPHUTEIbHBIX YCTPONCTB U JaOOPaTOPHOro 000PYIOBaHUS;

pemaTh pacu€THblE 3aJaud C SIBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢busnyeckoil MOJENbIO: Ha OCHOBAHWU aHAJIN3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (U3MYECKOM MOJAENM, OTBEYallleld TpeOOBaHUAM 3a/add,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTM M  IOCTYJaThbl
bu3nYecKuX TEOpHid TPU HCIIOIB30BAHUM MAaTEeMAaTUYECKUX METOOB
peleHus 3a1a4, MPOBOJUTh PACYETHl HA OCHOBAHUU MUMEIOIUXCS JaHHbIX,
aHATM3MPOBATh pPE3yIbTaThl W KOPPEKTUPOBATH METOABI PEIICHUS C
y4€TOM TOJIyYE€HHBIX PE3yJIbTaTOB;

pemaTh KavyeCTBEHHBIC 3a/adyd, TpeOyrolne NPUMEHEHUs 3HAHUW U3
pa3HBIX pa3elioB Kypca (PU3MKH, a TaK)Ke MHTETpAIK 3HAHUN U3 JPYTUX
NPEIMETOB E€CTECTBEHHO-HAyYHOTO0 IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
[EMOYKY PacCyKICHHUI ¢ OMOPOH Ha U3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETUYECKUE 3HAHMUS [l OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTHYECKHUX MPOIIECCOB;

IPUBOAUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCJICACTBHS OBITOBOM U NMPOU3BOICTBEHHOM
JESTENFHOCTA YENIOBEKa, CBS3aHHOW C (DM3MUECKUMHU MPOIECCaMH, C
MO3UIIMM KOJOrH4YeCcKON 0€30IacHOCTH, MPEACTABICHUI O palliOHaTbHOM
MPUPOJIOTIONH30BAHUH, a TAKKE€ Pa3yMHOM HCIOJIb30BAHUHM JOCTHXKCHUN
HAyKM M TEXHOJNIOTUHA Uil JajIbHEHIIEero pa3BUTUS UYEJIOBEUECKOIo
o0111ecTBa;



NPUMEHATH pa3jMuHble CIOCOOBI paboThl ¢ MH(popManuen (Gusnueckoro
COJEP)KaHMUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUM, IPU 3TOM HCIOJIb30BaThb COBPEMEHHbIE WH(OpMalMOHHBIE
TEXHOJOTUU MJI1 TIOMCKa, MepepabOTKM M TpPEeabsABICHHUS Y4YeOHOU U
HAy4YHO-NOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U WHTEPIIPETAllun
uH(popMaly, MOIYYEHHOW U3 PAa3JIMYHBIX HCTOYHUKOB, KPUTHYECKH
aHAIM3UPOBATH  TMOJiydaeMyro  MHGOpPMAlMl0 M OLEHHUBAaThb €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M HAa OCHOBE
aHaJIn3a UCTOYHUKA HHPOpMALUK;

IPOSIBIISATH OpraHu3alHOHHBIE 17} IT03HABATEJIbHBIE YMEHUS
CaMOCTOATEJIbHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUM B Ipolecce
BBINOJIHEHHUS TPOEKTHBIX U y4€OHO-UCCIIEA0BATEILCKUX padoT;

paboTath B TPYIIE C HCIOJHEHHUEM pA3JUYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAlIMOHAIBHO PACHPENEIATh IEATEIbHOCTh
B HECTaHJAPTHBIX CHUTYalUsX, aJI€KBATHO OLIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB T'PYIIIIBI B pEIICHUE PAaCCMaTpUBAEMON TPOOIIEMBIL;

IPOSIBJISITH MOTUBALIMIO K Oyayiield npodeCCuOHaNbHON AEATEIbHOCTH 10
CHENUATLHOCTAM (U3UKO-TEXHUYECKOr0 TPOoduIs.

K koniy oOyuenuss B 11 knacce mpenMeTHbIE pe3ylbTaThl Ha Yri1yOJEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YJAIOIINXCS YMEHUM:

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
COLIMATIBHOM M 3TUYECKOM cdepax AesITeIbHOCTH YeOBEKa, POJb U MECTO
(GU3NKKM B COBPEMEHHOW HAyYHOW KapTHUHE MHUpA, POJb AaCTPOHOMHUHU B
MPAaKTUYECKOM  JEATEIbHOCTM 4YEJIOBEKA M  JAJbHEHIIEM  HAY4YHO-
TEXHUYECKOM Pa3BUTHU, 3HAYCHUE OMUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEIHPHON M MPOTHOCTUYECKOW (PYHKUIMK (U3MYECKONH TEOpHH —
AJIEKTPOJVHAMHUKH, CHEUHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOWU
¢buzukn, pons (uznueckoil Teopun B (HOPMUPOBAHUU MPEACTABICHUI O
¢bu3nyueckoll KapTUHE MHUpPaA, MeCTO (U3MUECKONW KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPO/IE;
pa3iuyarh YCJIOBHS TMPUMEHMMOCTH Mojelied (U3MUEeCKUX Tel W
MPOLECCOB (ABJIEHUW): OJHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJHOE
MAarHuTHOE MOJIsI, TAPMOHUYECKUE KOJIeOaHusl, MATEMAaTUUECKU MasITHUK,
WJICAIbHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, HICAJbHBIN
Kose0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTIO siipa U
KBAaHTOBOW MOJEIIM CBETA;

paznuyaTh yYCJIOBUs (TpaHUIlbI, 00JacTH) MNPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMM XapakTep (QyHIAaMEHTaIbHBIX 3aKOHOB M
OTPaHUYEHHOCTH UCITOJIb30BAaHNS YACTHBIX 3aKOHOB;



AHATM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TPOIECCHl M SIBIICHUSA,
UCIIONb3Ysl OCHOBHBIC TIOJIOXKEHUSI W 3aKOHBl DJIEKTPOJUHAMHUKH U
CHECIUANIbHOW  TEOPUHM  OTHOCUTEILHOCTHM  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOrO  3apsaa, cuina Awmmnepa, cuina JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TmpaBuio  Jlenma, cBa3p  OJIC
CAMOMHIYKUHUHU B DJIEMEHTE DJJEKTPUYECKOW IEeN CO CKOPOCThIO
W3MEHEHHUS]  CWJIbI  TOKa,  TOCTYJaThl  CHEHUAIBHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBJICHUS, UCIIOIb3YS
MOJIOKEHHUS]  KBAaHTOBOW  (u3uku  (ypaBHEHWE  OWHINTEHHA IS
dororddexra, mnepBbli W BTOpoM TmocTynatel  bopa, mpuHIMI
COOTHOIIIEHUsI HeomnpenenéHnocrer [elizeHOepra, 3aKOHBI COXpaHEHUS
3apsIOBOIO MU MACCOBOT'O YKCEN M DHEPTrUU B SJICPHBIX PEAKLMIX, 3aKOH
pPaMOaKTUBHOTO Pacraja);

ONMMCHIBATh (HU3UYECKUE TPOIECCHl W SBICHUSI, WCIIONB3YSl BEITMYHHBL:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO IO, MOTEHIHUAT 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TOTEHIMAJIOB, »JJEKTPOJBIKYILNAS CUJA, HWHAYKIUSA
MarHUTHOTO TIOJIsl, MAarHUTHBIM TMOTOK, Cujia AMIepa, WHIYKTUBHOCTD,
ANEKTPOJBUKYILIAs CUJIAa CAMOMHAYKIWH, SHEPrusi MArHUTHOTO TIOJIA
MPOBOJIHMKA C TOKOM, PEJISATUBUCTCKUN UMIYJbC, IOJHAs DSHEPrus,
SHEPrus TIOKOSI CBOOOTHOM YaCTHUIBI, DHEPrUsi M HUMITYJIbC (POTOHA,
MacCOBOE€ YMCIIO U 3apsf SApa, SHEPTUs CBSI3U SApa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUIA:
AIIEKTPOMArHUTHAsI MHIYKIMS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIns
BOJIH, audpakuus, JUCIEPCHUs, TMOJHOE BHYTPEHHEE OTpakeHHE,
dorosnekTpuueckuii dhdext (pororddexr), ampda- m Oera-pacnagbi
anep, ramMmma-usiaydeHue saep, (pU3MdecKkue MNPUHILMIBI CHEKTPAIBHOTO
aHaiu3a 1 paboThI Ja3epa;

OTpPEEATh HAIMpPaBJICHUE WHIYKIIMM MarHUTHOTO MOJsi MPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHua;

CTPOUTH M300paKEHUE, CO3/1aBAEMOE INIOCKUM 3€pKajioM, TOHKON JTMH30M,
Y PaCCUMUTHIBATh €r0 XapaKTePUCTUKH;

MIPUMEHSTh OCHOBOIMOJIATAIOIINE ACTPOHOMUYECKHUE MOHATHS, TEOPUH U
3aKOHBI Ui aHaiuu3a U OOBsICHEHHS  (UBMYECKUX  IPOLIECCOB,
MPOUCXOJAIIMX B 3BE3/1aX, B 3BE3JHBIX CHUCTEMAaX, B MEKTaJIaKTHUYECKON
cpelie; NBUKEHUSI HEOECHBIX TeJ, YBOJIIOIUY 3BE31 U BeeneHHol;
MPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (DU3UYECKUX BEJIUYHUH C
UCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUH, MpPU ITOM KOHCTPYHPOBATh
YCTAaHOBKY, (UKCHUpOBaTh pe3yibTaThl IMOJY4EHHOW  3aBUCUMOCTH



busznyeckux BEIMYUH B BHAE TpadukoB C y4EToM aOCOMIOTHBIX
MOTPENTHOCTEH  M3MEpEeHW#, JenaTh BBIBOABI IO  pe3yibTaTram
UCCIICZIOBAHMSI;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NUYECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTHMAJIbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJbHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOUpATh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIM3UPOBATh
MOJTydeHHBbIE Pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MPEIJIOKEHHON
TUIIOTE3BI;

OINUCHIBATh METO/IbI OJYYECHUSI HAYYHBIX ACTPOHOMHMYECKUX 3HAHHIA;
cobOoaaTh MmpaBuia 6e30MacHOro Tpyaa Mpu MPOBEASCHUH HCCIIEAOBAHMMA
B paMKax y4yeOHOro OJKCIHEpMMEHTa, MpaKTHKymMa ©  ydeOHO-
UCCIIeIOBATEIbCKOW UM TPOEKTHOW JEATENIbHOCTH C HCIOJIb30BaHHEM
U3MEPHUTENBHBIX YCTPONCTB U IaOOPaTOPHOr0 000PYIOBAHUS;

pemiatb pacu€THBIE 3aJaull C SBHO 33JaHHOM M HESIBHO 3aJlaHHON
¢u3nyeckoil MOJENBIO: HAa OCHOBAaHMU aHAJIM3a YCIOBUS BbIOMpATh
dbusnyeckue MOJENM, OTBEYaroIIue TpeOOBaHUSAM 3aJaud, TPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTU U TMOCTYJIAThl (PU3UUECKUX TEOPUM
OpU  WCIONB30BAHWM MaTeMAaTUYECKUX METOJOB pEIIeHUs 3ajaad,
IPOBOJUTH PACYETHl HA OCHOBAHUM MMEIOLUXCS JaHHbBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJIbI PEIICHHsS C YIETOM MOIYIEHHBIX
pE3yJbTaTOB,

pelaTh KadyeCTBEHHBIE 3a/ayd, TpeOyrollne NPUMEHEHUs 3HAHUNW U3
pa3HBIX pa3leNioB Kypca (pU3MKH, a TaK)Ke WHTETPAIlUU 3HAHUN U3 IPYTHX
NPEIMETOB E€CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
LETMOYKY PACCYXKACHUHN C OMOPOIl Ha N3ydEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U pU3NYEcKue SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHS JJs OOBSICHEHHS OCHOBHBIX
INPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
U TEXHOJIOTHYECKHUX MPOILIECCOB;

OPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIECTBUS OBITOBOW U MPOU3BOACTBEHHOMN
NeSITeIbHOCTH 4YEJIOBEKa, CBS3aHHON ¢ (U3MYECKUMU TMPOLIECCaMH, C
MO3UIINI KOJIOTHYeCKON 0€30MacHOCTH, MPEACTABICHHUHN O palliOHAIbHOM
MPUPOJOTIOIb30BAHUM, 4 TAKXKE Pa3yMHOM HCIOJIb30BAaHUHU JOCTHXKEHUN



HAYKM W TEXHOJIOTMA ISl JaJbHEHMIIEro pPas3BUTHUS YEIIOBEUYECKOIrO
o011IeCTBA;

MPUMEHSTh Pa3IUYHbIe CIIOCOOBI PadoThl ¢ MHGOpManuen (U3NIECKOro
COJIEP)KaHUSI C HWCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH, TPH ITOM HCIOJB30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJIOTUU JJIA TIOWCKA, IMepepabOTKHM M TPEIbSBICHUS YydeOHOW u
HAYYHO-TIOMYJSIPHON WH(OPMAINK, CTPYKTYPUPOBAHHSI M HHTEPIPETAIIUN
uHopMaIy, TONYYCHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAIM3UPOBATh  TIOJlydaeMyro  MHGOpPMAIM0 HW  OICHHMBAaTh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMAIUK;

MPOSIBIISATD OpraHu3alMOHHBIE u O03HaBaTEIbHbIC YMEHUS
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHHS  HOBBIX 3HAHWUH B TIpollecce
BBITIOJTHEHUS TPOEKTHBIX U y4EOHO-UCCIIE0BATENbCKUX pPadoT;

paboTaTh B TpPyIIE C HWCIOJIHCHUEM pPA3JIMYHBIX COIUATBHBIX POJIEH,
MJIAHUPOBATH PabOTy TPYIIIbI, PAllMOHAIBHO paclpeensTh AesTeIbHOCTD
B HECTaHJApTHBIX CHUTYaIUsAX, aJIeKBATHO OLICHUBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHHE paCCMaTPUBAEMOM TTPOOICMBI;

MPOSIBIISATh MOTUBAIIMIO K Oyaylieil mpodeCCHOHAIbHON AESITEIbHOCTH 10
CHENUATLHOCTAM (U3UKO-TEXHUYECKOr0 TPOoduIs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIW METO/I IIO3HAHUSA IMTPUPO/IbI
1.1 HayuHb1il MeTOZ TO3HAHUS IPUPOIBI 6 bubmorexa LIOK
' i A pHpo https://m.edsoo.ru/f16b68d7
Uroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1 buomorexa [OK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 budmorexa [IOK
https://m.edsoo.ru/f16b68d7
. bubmmoreka [JOK
23 Cratitka ThEpLOro Tena : ! https://m.edsoo.ru/f16b68d7
2.4 3aKOHbBI COXpAaHEHHS] B MEXaHUKE 10 1 bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
Uroro no pazneny 35
Pa3znen 3. MOJIEKYJIAAPHASA ®U3NKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHY €CKOM TeOPUH 15 1 bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
bu6morexa IIOK
3.2 TepMmonnnamuka. TerioBbie MalIuHbI 20 1 hitps://m.cdsoo.ru/f16b68d7
3.3 ArperaTtHbie cocTOsIHUS BeniecTBa. Da3zoBbie 14 1 bubmmorexa [JOK




TEPEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. DJIEKTPOJIUHAMUKA
bu6moreka [JOK
. 24
4.1 UeKTpHHCCKoe HojIe https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
. IT 7 i 24
4.2 OCTOSIHHBIN 3JIEKTPUYECKHAMN TOK https://m.edsoo.rw/fl6b68d7
bu6moreka [IOK
4.3 TOKH B pasTHHHbIX cpeaax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 54
Paznen 5. PUBNUYECKUN [IPAKTUKYM
bu6moreka IIOK
. 7 1 16
31 DusiHieckiit MPAKTHKYM 6 https://m.edsoo.ru/f16b68d7
Hroro no pasaeiy 16
bu6moreka [JOK
Pe3zepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeioB H TEM nudpoBbIe
Ne n/m P Kourpoasbnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. DJIEKTPOJIUHAMUKA
1.1 MarzuTtHoe oje 14 bubmorexa LHOK
https://m.edsoo.ru/39859¢f1
1.2 DJIEKTPOMArHUTHAS] UHIYKIHS 13 1 bubmorexa [IOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Pasznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexaunyeckue KojaeOanus 10 bubmiorexa TIOK
https://m.edso00.ru/39859¢f1
bub6moreka [JOK
2.2 1
DJIEKTPOMArHUTHBIE KOJICOAHUS 5 https:/m.cdsoo.ru/39859f1
)3 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 10 | bubmmoreka [{OK
' BOJIHBI https://m.edsoo.ru/39859¢f1
2.4 Onrrika 25 1 bubmorexa HOK
https://m.edsoo.ru/39859¢f1
Uroro no pazneny 60

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1

OcuoBel CTO

5

1

bubmmoreka [IOK
https://m.edso0.1ru/39859¢f1

Hroro no pazneny




Paznea 4.

KBAHTOBAS ®U3UKA

. bubmmoreka [IOK
4.1 KoprmyckynsipHO-BOJHOBOM Jyanu3M 15
https://m.edsoo.ru/39859¢f1
4.2 ®duszrka atoma 5 buomiorexa LIOK
https://m.edsoo.ru/39859¢f1
43 ®du3nKa aTOMHOTO si7ipa v 3JIEMEHTaAPHbBIX 5 bubmmoreka [{OK
' HaCTHI] https://m.edsoo.ru/39859¢f1
Htoro no pasaeny 25

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DeMEHTBI aCTPOHOMHH B aCTPOPUZUKU 12 bubmorexa [IOK
https://m.edsoo.ru/39859ef1
Uroro no pazneny 12
Paznen 6. PUSHUECKHUA IIPAKTUKYM
bu6moreka [JOK
1 o i 1 1
6 HSHHACCICHI TIPAKTHION 6 6 https://m.edsoo.ru/39859€f1
Nroro no pazneny 16
Pa3znen 7. OBOBIIAIOHIEE IOBTOPEHUE
CucremaTusanus u 000011eHNE
71 IIPEIMETHOI'O COAECPIKAHUS U OIIBITA 15 bubmotexa LIOK
' JesITeIbHOCTH, TPUOOPETEHHOTO MPH https://m.edso00.1u/39859f1
u3ydeHuu Kypca ¢usuku 10 — 11 xnaccon
Hroro no pazneny 15
PeszepBHOE Bpems 10 bubmiorexa [IOK
https://m.edsoo.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nupposbIe
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl
| dusnka — GpyHAaMeHTalIbHas HayKa O | bubmmoreka LIOK
IIpUpoJIe https://m.edsoo.ru/1beef346
) Hay4nblil ME€TOZ ITO3HAHUS U METO/BI | bu6mmorexa IIOK
MCCIIeIOBAaHUS (PU3NYECKUX SBJICHUM https://m.edsoo.ru/3a7fde29
DKCIEepUMEHT U TEOPHs B IIpoLecce
bu6moreka [JOK
3 1o3HaHus npupoabl. Habmonenue u 1
https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (pu3uke
4 Crioco6b1 u3MepeHust PU3NIECKUX | bubmmorexa LIOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
N bu6moreka [JOK
5 MOTPEIIHOCTH U3MEPEHHUH (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEJIMYHH
MonenupoBanue B ¢usuke. Ponb u
6 MecTO PU3UKHU B (POPMHUPOBAHUH | bubmmoreka [IOK
COBPEMEHHON HAYYHOW KapTUHBI MUDA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOH eI TEIbHOCTH JI0AeH
Mexanunueckoe aBuxkenne. Cucrema
7 otcuera. OTHOCUTEIBHOCTD 1 bu6mmoreka [JOK
MeXaHW4ecKoro ABvxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aull MEXaHUKH
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubmotexa [JOK




€ro NpoCKIKWM Ha OCHU KOOpAUHAT.

Tpaexropus. [lepemenienne. CKopocTb.

Nx npoekiium Ha ocu KOOPJAUHAT

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

PaBHOMEpHOE NpsSIMOJIMHENHOE
nBrxkeHue. I'padpudeckoe onvcaHue

bu6mmoreka [JOK

9
PaBHOMEPHOTO IPSIMOJIMHENHOT O https://m.edsoo.ru/89ba7190
JIBIDKCHUS

10 CroxxeHue rnepeMenieHuii i CKOPOCTEM. bubmuorexa [JOK
Pewienne 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHOE NBUKEHUE.

1 MrHoBeHHasi CKOPOCTb. Y CKOpEHHE. bubmuorexa [IOK
[IpsMonuHeitHoe NBUXKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHHEM
['padmueckoe onmcanue

. bubmotexa [JOK
12 MPSAMOJIMHEUHOTO IBUKEHHUS C
https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHHEM
CBoOonHOe najeHue. Y CKopeHue

13 CBOOOIHOrO najacHus. 3aBUCUMOCTh bubmioreka [IOK
KOOpAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHHU U UX Ipaduku

14 JIBi>xeHue Tena, OpouIeHHOr o Mo/ bu6moreka [JOK
YIJIOM K TOPHA30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneitHoe nBmxenue. JBuxxenue
110 OKPY>KHOCTHU. YTJIOBasl U JIMHEHas

bu6mmnoreka [JOK
15 ckopocTs. [lepuon u yactoTa.
https://m.edsoo.ru/33196fbe
LleHTpOoCTpEMUTENBHOE U ITOJTHOE
YCKOpEHHE
bubmmoreka [IOK
16 KonrtponsHas pabota o teme 1

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




"Kunematuka"

[TepBr1if 3akoH HbtoTOHA.
WNHepunanbHble CHCTEMBI OTCUETA.

bu6moreka [JOK

17
[TpuHiun otHocuTenbHOCTH ["amuies. https://m.edsoo.ru/5a9%e4a64
HeunepunanbHble cCUCTEMBI OTCUETA
13 Cuna. PaBHOzEHCTBYIOIIAS CHJIA. bubmuotexa [JOK
Bropotii 3akoH Herotona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernil 3akoH bu6mmoreka [JOK
Hsrotona https://m.edsoo.ru/57dbas505
[IpuHumn cynepno3uuuu cui. Pemenue
20 3ap aqHHa 1 }II/IMSHCHI/I: 3aKOHOB bubmioreia IOK
A P https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHUS.
21 OKBUBaE poc rpaBUTALIMOHHOMN U bubmiorexa IOK
Bhe HU HTHOCTE TP . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChbl
2 Cuna TsKeCTH U YCKOpEHHE bubmotexa [JOK
CBOOOHOTO TIaJCHHS https://m.edso0.ru/22757f26
JIBm>xeHre HeOECHBIX TeN U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubmmoreka LIOK
23
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
bubmioreka [IOK
24 . I'yka. B
Cuua ynpyroerit. 3axott I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna Tpenus. [Ipupona u BUABI CHIT bubmoteka [JOK
25 TpeHus. J|BUKeHHe B )KUJIKOCTHU U Ta3e ¢ https://m.edsoo.ru/1£a86499
YYETOM CHUJIbI COPOTUBIJIEHUS CPEIbI https://m.edsoo.ru/2¢b29676
26 Hasnenue. I'mapocratnyeckoe bubmmoreka [IOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AGCOIIOTHO TBEPIIOE TEIIO. bubmotexa [JOK
27 [TocrynarenbHOE U BpaliaTeaIbHOE bubmotexa [JOK
JBWKEHUE TBEPAOrO TEa https://m.edsoo0.ru/2b95d57e
)3 MOMEHT CHJIBI OTHOCUTEIIEHO OCH bu6moreka [JOK
BpanieHus. [lneuo cuibl https://m.edsoo.1u/653d3459
CrnoxeHue cui, NPUI0KEHHBIX K
29 TBepAOMY Teny. LeHTp TskecTH Tena. bubmmoteka LIOK
VYcnoBus paBHOBECHS TBEPAOIO TENA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBECHS
bu6mmnoreka [JOK
30 Pemterite sazat https://m.edsoo.ru/dc1caacO
31 KonrtponpHas pabora 1o reme bubmuoreka LIOK
"Jlunamuka. CtaThKa TBEpOro Tena" https://m.edsoo.ru/9f5a574¢
HMiynbc MaTepHaIbHON TOYKH,
1 CHUCTEMBI MaTepUaANIbHBIX TOUeK. LleHTp bubmmorexa [IOK
MAacC CHUCTEMBI MaTEpUAIbHEIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBMKEHUH LIEHTPA Macc
NMriynbe cuiibl 1 UI3MEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXPAHEHUs UMITYJIbCa. bu6amorexa [IOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE 1BUXEHUE
MoOMEHT UMITyJIbca MaTepPHATbLHOU
34 Touku. [IpencraBienne 0 COXpaHEeHUHU bubmotexa [JOK
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6mmoreka [JOK
3 Petuerne azat https://m.edsoo.ru/f7706d63
36 Paborta cuiel Ha MajIOM ¥ Ha KOHECYHOM bu6mmoreka [JOK

nepemenieHud. [ papuaeckoe

https://m.eds00.ru/913974c7




IpeACTaBIeHNUE PAaOOThI CUJIIBI.
MOIIHOCTE CHUIJIBI

Kunernueckas sueprus. Teopema 00

. bubmoteka IJOK
37 M3MEHEHUU KNHETUYECKON YHEPruun
. https://m.edsoo.ru/9a5e2e74
MaTepHAITbHON TOUKH
[ToTennnanbHBIC M HEMOTEHIIUAILHBIC
38 cunsbl. [Totennuanpuas sHeprus. Bropas bubmorexa HOK
' prHts. P https://m.edsoo.ru/554bafcc
KOCMUYECKast CKOPOCTh
TpeTbsa kocMuyeckasi CKopocTb. CBSI3b
pabOThI HEMMOTEHIIUALHBIX CUJI C
N bu6mmnoreka [JOK
39 M3MEHEHHEM MEXaHUUECKON YHEpPruun
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJI. 3aKOH COXpPaHEHUS
MEXaHWYECKON 3HEPTUU
Yupyrue u He 1€ CTOJIKHOBECHUS.
byt yipyr ' Bumorexa IJOK
40 VYpaBHuenue bepHynau s uaeanbHOR
https://m.edsoo.ru/f30f43b6
KHJIKOCTH
41 KonTtponsHas pabora mo reme "3aKoHBI bubmmorexa [IOK
COXpaHEHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazButue npeacraBiaeHuil o npupo/e
P pup bu6mmoreka [JOK
42 teryioTel. OcHOBHBIE TToJIoKeHUsT MKT.
https://m.edsoo.ru/b0ad4445f
Hudodysus. bpoyHoBckoe aBuxeHne
CtpoeHue ra3000pa3HbIX, XUIAKUX U
bu6mmnoreka [JOK
43 TBEPJIbIX TeJ. XapaKTep ABUKECHUS U
. https://m.edsoo.ru/c44d02e2
B3aUMO/ICH CTBUS YaCTHII BEIIECTBA
Macca u pa3mepsl MOJIEKYJI (ATOMOB).
bu6mmoreka [JOK
44 KonnuectBo BemecTBa. [ToctosaHas
https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TernnoBoe paBHOBECHE. bubmoteka IJOK




[Ixama Ienbcus

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

bubmoteka [JOK
46 Pewenue 3amau
https://m.edsoo.ru/1531abas
. bubmoteka IJOK
47 W neanpHblil ra3. I'a30BbIe 3aKOHBI hitps://m.cdsoo.rw/1 deb2367
43 VYpaBuenne MenneneeBa-Knaneiipona. bubmotexa [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcoitoTHas TemMneparypa. 3akoH bubmuorexa [JOK
JlaneTOHA https://m.edsoo.ru/14e02d1f
50 M3ompoueccsl B ueanbHOM rase ¢ bu6mmorexa IIOK
NOCTOSIHHBIM KOJHWYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51
I'padmueckoe npeacraBicHue BuGmiorexa OK
51 M30IPOIIECCOB: U30TEpMa, U30X0pa,
https://m.edsoo.ru/1344327b
n3o0apa
52 OcnoBHoe ypaBHeHre MKT brtmmorexa [IOK
https://m.edsoo.ru/c8094721
bu6moreka [JOK
>3 Pemterve sazat https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHOM TeMITEpaTyphl
TEPMOJNHAMHYECKON CUCTEMBI CO
54 CpeIHEeN KMHETUYECKON dHEPTrUei https://m.edsoo.ru/c38af875
MOCTYIATEIHHOT O TEMIOBOTO JBUKEHUS
€€ 4acTHIl
55 O0o001IeHNEe U CUCTeMaTU3alUs 3HAHHI bubmoteka [JOK
o treme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8
56 KonrtponeHas pabora o reme "OCHOBBI bubmuoreka IIOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoauHamMudeckasi cucTeMa. 3aJjaHue bubmoteka IJOK




BHEIIHUX ycaoBuil s TJ1 cucTemsl.
BHelHMe u BHYTpEHHUE NTapaMETPBI.
ITapameTtpsl T/l cucTeMsl Kak cpeHUE
3HAYEHU BEJIMYUH, OIIUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM yPOBHE

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

HyneB 0€ Ha4aJiI0 TCPMOAWHAMHKH.

b K
58 CamonpousBoJibHas penakcanus T /] nommorexa 10
https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEMJIOBOMY PAaBHOBECHIO
Mopnens naeanbHOro rasa B
bubmioreka [IOK
59 TEPMOJIMHAMHUKE. Y CIOBUS
. https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TON MOAEIH
60 VpaBuenue Menpeneea-Knaneiipona u bubmoteka [JOK
BBIPXKEHUE JIJISI BHYTPEHHENU YHEPrUn https://m.edsoo.ru/bal178d0
BeIpaskeHue 11 BHYTPEHHEN SHEPTUU
61 OJIHOATOMHOTO MA€aJIbHOI0 rasa. bubmotexa [JOK
KBa3ucratuueckue u HeCTaTHUYECKHUE https://m.edsoo.ru/acScaclS
MPOLIECCHI
DnemeHTapHast pabora B
2 TepMOJIMHAMUKE. Beranciienne paboThl bubmioreka [IOK
o rpaduKy mpoiiecca Ha pV- https://m.edsoo.ru/741d5738
JiuarpaMme
Tennonepenaya kak cnoco0 U3MEHEHUs
63 BHyTpeHHeH sueprun T/[ cuctemsr 6e3 bubmorera TIOK
P P https:/m.edsoo.ru/3d734561
COBEpIIEHUs pabOThI
64 KonBekiusi, TenionpoBOIHOCTb, bubmmorexa [IOK
H3IIyYECHUE https://m.edsoo.ru/157b54cd
65 KommuectBo TenmoTel. TennoéMkocTh bu6mmoreka [JOK

Tena. YaenbHas U MOJIIpHas

https://m.edsoo.ru/7ba67355




TENJIOEMKOCTH BEIleCTBA. Y IeIbHAs
TCIIJIOTAa CTOpaHuA TOILJIMBa

66 Pacuér konuuecTBa TEMIOTHI PU bu6mmoreka [IOK
TenJonepeaade https://m.edsoo.ru/1dbSad4e
67 [Tonstue 00 annabaTHOM IpoOIEcCe. bubmotexa [JOK
IIepBbIii 3aKOH TEPMOJIUHAMUKHU https://m.edsoo.ru/d8098824
KommdecTtBo TenaoTel 1 paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEN SHEPruu butmmorexa [IOK
https://m.edsoo.ru/b047alcd
T/ cucreMsl
Bropotii 3aK0H TepMOAMHAMUKH TS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX bubmuoreka LIOK
nporeccoB. HeoGpatumocTs https://m.edsoo.ru/c6f4f464
MPUPOAHBIX TPOIECCOB
70 [TpuHUIUBI 1EWCTBUS TEMIOBBIX bu6moreka [JOK
marH. KIT/] https://m.edsoo.ru/2e945513
71 Maxkcumanbaoe 3Hauenne KIT/. Hukn bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
72 Pemenne 3agau bubmorexa OK
https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE ACTIEKTHI
73 HCIOJIb30BAHUS TEIIOBBIX JIBUTATENIEH. bu6moreka [JOK
TennoBoe 3arpsi3HEHUE OKPYKAOLIEH https://m.edsoo.ru/9867aaa7
Cpenbl
bu6mmnoreka [JOK
4 Pemteruie sazat https://m.edsoo.ru/c8c70432
O0600111eHE U CUCTEMATH3AINAS 3HAHUI BuGmiorexa LIOK
75 no teMe "Tepmonunamuka. TernnoBbie

MAaIIHe"

https://m.edsoo.ru/28d62b3f




KonrtponpHas pabota o reme

bu6mmoreka [JOK

76
"TepmoauHnamuka. TemnjaoBbie MalIMHbI" https://m.edsoo.ru/1b6e26¢5
[TapooOpazoBaHue ¥ KOH/ICHCAIHSI. Eub OK
HOIUOTEKA
77 Ucnapenue n kunenue. Y aenpHas H
TeTIoTa MapooBpasoBaHs https://m.edsoo.ru/6f8e6777
Hacepimiennble ¥ HEHACBIIIEHHbBIE TTapPhI.
KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIILIEHHOTO TTapa OT Eub OK
HOIUOTEKA
78 TEMIIEPATYPhL, UX HE3aBUCUMOCTb OT H
06 EMa HACHIIEHHOr0 IAPa https://m.edsoo.ru/f5c17d02
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT
JaBJICHUS B JKUIKOCTH
79 BnaxHocTh Bo3ayxa. AOCOIIOTHAS U bubmmorexa [IOK
OTHOCHUTEIbHAs BIaXXHOCTD https://m.edsoo.ru/30ebbb79
bubmmoteka LIOK
80 Pemrenue 3agau 1
https://m.edsoo.ru/18e95{f3
Teépnoe Teno. Kpucrannmueckue u Eu6 OK
. HOINOTEKA
81 aMopdHbIe Teraa. AHU30TPOIHUS CBOWCTB H
KpHCTANITOB https://m.edsoo.ru/20a88a03
[1naBieHune u KpUCTAILTU3ALIHS. Bu6 OK
HOINOTEKA
82 VYeabHasa TEILIOTa IJIABIICHUS. 1
CyGumars https://m.edsoo.ru/6ee91e9f
Hedbopmaruu TBEpIOrO TENA.
Bubmmnoreka IIOK
83 Pactsoxenue u cxatue. Casur. Moayib httos:/fmed s /dalaabl0
. ps://m.edsoo.ru/dalaa
IOura. IIpenen ynpyrux aedopmaruit
TennoBoe pacmmpenHue KUAKOCTEN U Bub OK
i nOIMOTEKA
84 TBEPABIX TEJ. AHTAPMOHU3M TEIJIOBBIX &

KoJIeOaHUM JacCcTHll BEUICCTBa

https://m.edsoo.ru/7ba5edf2




25 [TpeoOpazoBanue 3uepruu B (pa3oBbIX bubmuoreka IIOK
nepexonax https://m.edsoo.ru/97a0672f
b K
86 VYpaBHEHME TEIIOBOTO Oananca nommorexa 10
https://m.edsoo.ru/ab1521fb
bu6moreka [JOK
87 P
cHicrie saat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.
Kanumnsipasie siBnenus. JlaBienue noa bubmotexa [JOK

88 .

HUCKPHUBJIEHHOU IIOBEPXHOCTBIO https://m.edsoo.ru/b42{1{97
xkuakoctu. ®opmyna Jlannaca
O06o061enue u cucTeMaTH3aus 3HaHUH

" bubmoteka [JOK

89 1o TeMe "ArperaTHble COCTOSIHUS
" https://m.edsoo.ru/0b52575¢

BeniecTBa. @a3oBbie MEPEXOAbI
KonrtponpHas pabota 1o reme
" bubmotexa [JOK

90 ArperaTHbl€ COCTOSIHUS BELIECTBA.

" https://m.edsoo.ru/7dc2a739
da30BbIE TEPEXOIBI
DneKTpu3alus Tesl U €€ MPOsBIICHUS.

91 Dnektpuyeckuii 3aps. JlBa Buia bubmuotexa [JOK
ANEKTPUYECKUX 3apsaaoB. [IpoBoIHKKH, https://m.edsoo.ru/1aff445f
JTUAJIEKTPUKHU U IOy POBOJHUKH
DJIeMEHTapHbIN JEKTPUUECKUN 3aPsil.

bu6mnoreka [JOK
92 3aKOH COXpaHEHMS JIEKTPUUECKOT O
https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumoneiictBue 3apsnoB. Toueunbie bubmorexa [JOK
3apsabl. 3akoH Kynona https://m.edsoo.1u/445b7746

bu6mmoreka [JOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ecSa

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




DnekTpuyeckoe nojue. Ero nericteue Ha

bu6mmoreka [JOK

95
BJIEKTPUYECKHUE 3apsiJibl https://m.edsoo.ru/05c6bfal
HanpskHHOCTB JEKTPUYECKOTO MOJIs.

96 [TpoOusIit 3apsia. JIunuu bu6mmoreka [IOK
HaNPsKEHHOCTU DJIEKTPUYECKOr O TOJIA. https://m.edsoo.ru/3dac6957
OHOpPOIHOE MEKTPUUECKOE 10T
IToTeHUHaNBHOCTH

bubmioreka [IOK
97 ANEKTPOCTATUYECKOro nouisl. PasHOCTH
https://m.edsoo.ru/80021447
MOTEHUHAJIOB U HANIPSKEHUE
[lorenuuanbHas 3Heprus 3apsaa B
bu6mmnoreka [JOK
98 aseKTpocTaTuyeckoM noJie. [lorennuman
https://m.edsoo.ru/af5fa389
AJEKTPOCTATUYECKOIO MOJIS
CB43b HaNPsSYKEHHOCTH MOJIST U
bu6mmoreka [JOK
99 Pa3HOCTU MOTEHUUAJIOB AJIs
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS

100 [IpuHIIMT Cynepno3uiuu bubmmorexa [IOK
AIEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfedabe

bu6mmoreka [JOK

101 Pewenne 3amau

A https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lone bubmmorexa [IOK
PaBHOMEPHO 3apsHKEHHOM chephl https://m.edsoo0.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO MO

103 00béMmy mapa. [lone paBHOMEpPHO bu6amorexa [IOK

y ? ) p N p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOU MIIOCKOCTH

104 [IpoBOAHUKY B 3JIEKTPOCTATUYECKOM bubmmorexa [IOK
nose. Y CcJoBU€E paBHOBECHS 3apsiiOB https://m.edsoo.ru/32405eab

105 JIManeKTpUKY ¥ OTyPOBOAHUKH B bubmmoreka [IOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5




Konpnencarop. Di1eKkTpoEéMKOCTh

106 KOHJIeHCaTOpa. DIEKTPOEMKOC bubmioreia [TOK
FICHCHTOPA, SCKIPOSMEOCTS https:/m.eds00.ru/845b4£73
MIJIOCKOT'0 KOHJIEHCATOpa
107 [TapanmienbHOE coeTUHEHNE bu6mmoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COEUHEHHUE bu6moreka [JOK
KOH/IEHCAaTOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsKEHHOro KOHJeHcaTopa bubmorexa [OK
Pt sap A P https://m.edsoo.ru/73a34f18
bubmioreka [IOK
110 Pemienue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JBrxeHue 3apspKeHHOM 4acTULBI B bu6mmoreka [JOK
OZHOPOIHOM DIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
13 O06o0mIeHne 1 cucTeMaTH3alus 3HaHUHA bubmotexa [JOK
1o TeMe "Dnekrpuyeckoe noie" https://m.edso0.ru/5752603f
114 KonrtponpHas pabora 1o reme bubmmoreka LIOK
"OnexTpuyeckoe mnosie" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK. Y cllOBUS
115 a MOCTOSIHHOTO bubmorexa LTOK
CYHIECTBOBAMIA hitps:/m.edsoo.ru/233311b5
AIEKTPUYECKOT O TOKA
bu6mmnoreka [JOK
116 " .H D/1C
crourmuin Toka. Hanpsxertie it /1 https://m.edsoo.ru/0839a115
117 3akoH Oma i1 yyacTKa I[eIH. bubmotexa [JOK
DIIEKTPUYECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHMOCTh CONPOTUBIICHUS bubmmorexa [IOK

OIHOPOAHOI'O ITPOBOJAHUKA OT €T0

https://m.edso0.ru/95fcdf51




JJIMHBI U IJI0IAAX MOIICPEYHOr o
CCUCHUA

VYnensHOE COIMPOTHUBJICHUEC BCUICCTBA.

bu6moreka [JOK

11
? Pemenue 3amaq https://m.edsoo.ru/437f8300
120 ITocnenoBartenbHOE, TAPAIEIBHOE, bu6mmoreka [JOK
CMELIaHHOE COEIUHEHUE IIPOBOJHUKOB https://m.edsoo.1u/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubmotexa [JOK
neneii. [IpaBmia Kupxroda https://m.edsoo.ru/1794ct37
122 Pemenune 3amau bubmorexa HOK
https://m.edsoo.ru/3881b469
123 PaboTa 3neKkTpu4ecKkoro Toka. 3akoH bubmuorexa [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢5c
bu6mmoreka [JOK
124 P
cHicHme sanad https://m.edsoo.n/6761 bfOf
MOUIHOCTh ANEKTPUUYECKOTO TOKA.
bu6mmoreka [JOK
125 TeroBast MOIITHOCTD, BEIZENAeMas Ha
https://m.eds00.1u/99750a6f
pe3ucTope
bubmioreka [IOK
126 P
CHICHHIE 3aAak https://m.edsoo.ru/eb72fc24
127 OJIC u BHYTpEHHEE CONMPOTUBIICHHE bubmmoreka [IOK
KWCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma /115 TOJTHOM (3aMKHYTOM) bubmorexa [JOK
3JIEKTPUYECKOH 1IENHU https://m.edsoo.ru/221{40fb
129 Pewenue 3amau bubmorexa [OK
https://m.edso00.ru/3580b679
130 MOIIHOCTS UCTOYHHKA TOKA Bubmiorexa IOK
https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMbikaHue bubmoteka IJOK




https://m.edsoo.ru/5465632

bu6mmoreka [JOK
132 KonznencaTop B 1ienu oCcTOSIHHOrO TOKA
https://m.edsoo.ru/35368f3e
bu6moreka [JOK
133 P
cHicHie saat https://m.edsoo.ru/4410cef0
134 Pemenne 3amau o Teme "[locTosHHBIN bu6mmoreka [JOK
AJIEKTPUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau no teme "IlocTosHHBII bubmotexa [JOK
ANEKTPUUYECKUHN TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amau no teme "IlocTossHHBIN bu6moreka [JOK
ANEKTPUUYECKUHN TOK" https://m.edsoo.ru/eb5d4687
O06o061enue u cucTeMaTH3aus 3HaHUH
" . . bubmoteka [JOK
137 1o Teme "I10CTOSHHBIN AJIEeKTPUY €CKUA
" https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponsHas pabota o reme bubmmorexa LIOK
"TToCTOSIHHBIN JEKTPUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DneKkTpudecKas npoBOJIUMOCTh
139 A3JIMYHBIX BEIECTB. DIEKTPUYECKUM brbmorexa OK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTautax. CBEepXIpOBOIUMOCTh
DJIeKTpUYECKUN TOK B pacTBOpax U
140 ACIJIaBax 3JIEKTPOIUTOB. 3aKOHBI bubmiorexa LTOK
P P ' https://m.edsoo.ru/4b423491
®Dapanes 075 IEKTPOIH3a
141 DneKTpUYeCcKUid TOK B ra3zax. [lmazma bubmorexa [OK
https://m.eds00.ru/92d92{76
142 DJIEKTPUYECKHUI TOK B BAKyyMe. bubmotexa [JOK
Bakyymnble npu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUN TOK B bubmmorexa [IOK

MNOJIyIIpOBOAHHUKAX

https://m.edsoo.ru/ab61c660




144

[TonynpoBOHUKOBBIE TPUOOPHI

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

145

du3nueckuii MpakTUKYM 10 TEME
"M3MepeHne CUIIbI TOKA M HANPSKEHUS
B LIEMH TOCTOSIHHOTO TOKa IPH MTOMOIIU
AHAJIOTOBBIX M LU (PPOBBIX
M3MEPHUTENbHBIX MPUOOPOB" Min
"3HaKOMCTBO C UG POBOH
nabopartopueit o ¢pusuke. [Ipumeps
u3MepeHus (pru3nuecKux BeIUMYUH MpU
ITOMOIIY KOMITBIOTEPHBIX TaTYUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5643ea56

146

DHU3NYECKUN TPAKTUKYM T10 TEME
"N3ydyeHne HepaBHOMEPHOT O JBUIKCHUS
C LIEJIbIO OIPEETICHUS] MTHOBEHHOU
ckopocTtu"

bu6mmoreka [JOK
https://m.eds00.ru/f6292f5f

147

du3nueckuil MPaKTUKYM 110 TEME
"N3mMepeHne yCKOpeHus Ipu
MIPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBYDKEHUY 110 HAKJIOHHOM INTOCKOCTH"
i "HMccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHHU NPU PAaBHOYCKOPEHHOM
nBYOKeHNN"

bu6mmoreka [JOK
https://m.eds00.ru/6960b6ef

148

Du3nyecKuil MPaKTUKYM 110 TEME
"N3mepeHne yckopeHus cBOOOIHOTO
najgeHus" mim "M3ydenue 1BUKEHUS
Tesa, OPOIIEHHOr0 TOPU30HTAIBLHO"

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

149

du3nyecKkuii MPaKTUKYM I10 TEME
"N3yueHue ABUXKEHUS Tena 10
OKPYXHOCTH C ITIOCTOSTHHOM MO0 MOAYJIXO

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




ckopocthio" i "UccnenoBanue
3aBHCHMOCTHU TIEPHOAa 00palCHHS
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

du3nueckuil MPaKTUKYM 110 TEME
"N3MepeHne paBHOACHCTBYIOIIEH CHIIbI
U ABUKEHUU OpyCKa 10 HaKJIOHHOM
mockoctu" win "IIpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHH JIBUIKEHUS
Opycka 1o HaKJIOHHOM MIOCKOCTH Ha
3a/laHHOE PAacCTOSIHUE OT €ro Macchl"

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

151

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue 3aBUCHMOCTH CUIT
YIPYroCTH, BO3HUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pasiie, OT UX
neopmarun" wim "M3yuenue
JBUKEHUSI CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOM uepe3 NErkui
610K "

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

Pu3N4ECKUN MPAKTUKYM 10 TEME
"U3mepenne korduimenta TpeHus Mo
BEJIMYHMHE YTJI0BOr0 KodduiineHta
3aBucumoct FTp(N)" vnm
"HccnenoBanue IBUXKEHHS OpycKa 1o
HAKJIOHHOMW TMJIOCKOCTH C ITEPEMEHHBIM
KO3 (hDULIMEHTOM TpeHUS" WK
"N3ydeHune ABUKEHUS T'Py3a Ha Bally €
TpeHuem"

bu6mmnoreka [JOK
https://m.edso0.ru/b83b1607

153

du3nuecKkuil MPaKTUKYM 110 TEME

bu6mmoreka [JOK




"HccnenoBanue yCciaoBUil paBHOBECHS
TBEPAOrO TeJa, UMEIOIIIETO OCh
Bpamienus" unu "Konctpyupoanue
KPOHIITEHHOB U pacu€r cui ynpyroctu"
win "M3yuenue ycToiunBoCcTH
TBEPZIOr0 TeJa, UMEIOIIEro IJI0IIA/b
ornopsr"

https://m.edsoo.ru/4a04{4f7

154

DHU3NYECKUN TPAKTUKYM IO TEME
"U3mepeHue ummysbca Tea mno
TopMo3HOMYy niyTu" unu "M3mepeHue
CHJIBI TATH, CKOPOCTH MOJEIU
AIIEKTPOMOOUIISL U MOLTHOCTHU CHIIBI
aru" uimm "CpaBHEHHUE U3MEHEHUs
HMMITyJIbCa TeJla C UMITYJILCOM CHJIbI"
nm "MccnenoBanue COXpaHeHUs
HUMITYJIbCA TIPU YIIPYTOM
B3aumojieictBun" uim "M3mepenue
KUHETHYECKON SHEPrUH Teja Mo
TOPMO3HOMY IyTH"

bu6moreka [JOK
https://m.eds00.ru/856fb28e

155

Pu3nyecKuil MPaKTUKYM 110 TEME
"N3ydeHne n30TepMUYECcKOro nporecca
(peKOMEHT0BaHO M CIOJIb30BAHUE
undpoBoii 1aboparopun)" uiam
"N3ydyeHune n30XopHOro nporecca’ uim
"N3yuenue nzobapHoro mnpomecca' uim
"IIpoBepka ypaBHEHHS COCTOSHUA"

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

156

DU3UYECKUN TPAKTUKYM IO TEME
"N3mepenne yaenbHOU TenaoEMKOCTH "
nmi "HMccnenoBanue npomecca

bu6moreka [JOK
https://m.edsoo.ru/2{f2faa6 1




OCTBIBaHUS BemecTBa' UIIH
"Uccnenoanue anuadaTHOro
npornecca" wim "M3yuenue
B3aUMOCBSI3H YHEPTUH
MEXMOJIEKYJIIPHOT'O B3aUMOIECHCTBUS U
TEMIIEPaTypbl KUIIEHUSI KUAKOCTEN"

157

PuU3NYECKUN NMPAKTUKYM 10 TEME
"N3ydeHune 3aKkOHOMEepHOCTEN
WCTIApEHUS KUAKOCTEN" nimn
"N3mepeHue yieabHON TEeMI0ThI
naByieHus Jbpaa" i "N3yuenue
CBOICTB HaCBIIIEHHBIX apoOB" UK
"N3mepenue abCoIOTHOMN BIaXKHOCTH
BO3]lyXa U OIIEHKa MaccChl IapoB B
nomemenun". Ismepenne

KO3 (ppHIIHEHTa TOBEPXHOCTHOTO
HATSHKEHUS

bu6mmnoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

Pu3nyecKuil MPaKTUKYM 110 TEME
"HabimroieHue npeBpalleHus 3Heprun
3apsDKEHHOr0 KOHJIEHCAaTOpa B HEPTHUI0
M3IIy4EHUs CBETOIMOoAa" WK
"N3ydeHne npoTeKaHus TOKA B LIENH,
coJieprKalleil KOHJAeHcaTop' win
"Pacnipenenenue pazHoCTH
NOTEHIUAJIOB (HANPSHKEHUST) IPU
MOCJIEI0BATEIbHOM COEAMHEHUU
KOHJIEHCaTOpOB"

bu6moreka [JOK
https://m.edsoo.ru/ec424377

159

DuU3nYeCKHUil IPAKTUKYM 10 TEME
"HccnenoBaHue CMEIIaHHOTO

bubmioreka [IOK
https://m.edso00.ru/2b179d98




COEIMHEHHUSI PE3UCTOPOB" MIIN
"U3mepeHue yeapHOoro COnpoTUBICHUS
npoBoaHukoB" uimm "MccrnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaMpsOKEHUS 1S JIaMITbl HaKaJIuBaHUs"

Pu3N4ECKUN MPAKTUKYM 10 TEME
"HaGnrogeHue amekTponm3a uim
"N3mepeHue 3apsiia OQJHOBAJIEHTHOIO
noHa" nimu "Uccnenosanue

bu6mmoreka [JOK

160
3aBUCUMOCTH COIPOTUBIIEHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPhl" UIIH
"CHsiTHE BOJIbT-aMIIEPHOM
XapaKkTEepUCTUKHU auoaa"
PesepBHEIi ypok. O000mIeHNE 1
PBHBI YP . Bu6morexa LIOK
161 cHUCTEeMAaTHU3alys 3HAHUM I10 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEIi ypok. O000mEeHNE 1
P P . bubmoteka IJOK
162 cucTeMaTH3alys 3HaHUM 110 TeMe
" " https://m.edsoo.ru/3149956b
Jdnnamuka
PesepBHEbIii ypok. O000mIEeHE 1
P VP . bu6moreka [JOK
163 CHUCTEMAaTHU3alMs 3HAHUU 10 TEME
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpIOro Teia
PesepBHbIii ypok. O0001mIEeHNE 1
P P . bu6mmnoreka [JOK
164 cHCTeMaTH3alysl 3HaHHUH 110 TeMe
" " https://m.edsoo.ru/6c0df9¢cc
3aKOHBI COXpAaHEHUS B MEXaHUKE
PezepBubiii ypok. O600meHue u
165 crcTeMaTH3aIys 3HaHW# 110 TeMe bu6moreka [JOK

"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun”

https://m.edsoo.ru/de148976




PezepBubiii ypok. O600meHue u

166 cHCTEMAaTHU3alUs 3HAHUH I10 TEME 1 bubmorexa OK
" H " https://m.edsoo.ru/Obcc77cl
Tepmonnnamuka. TenaoBble MalTUHbI
PesepBHbIii ypok. O6o0meHue u
167 crcTeMaTH3alvs 3HaHW# 110 TeMe | bu6mmoreka [JOK
"ArperaTtHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3zoBeie nepexopl"”
Pe3epBublii ypok. O6001IEHNE U
P P ill bu6moreka [JOK
168 CHCTEeMaTH3aIus 3HAHUH T10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DneKTpuYecKoe 1moje
PesepsHblii ypok. O600menne u
P P N bu6mmnoreka [JOK
169 cucTeMaTH3alus 3HaHUI 1o TeMe 1
" . . " https://m.edsoo.ru/3caebdal
[TocTOSHHBIN 2JIEKTPUIECKUN TOK
PesepBurlii ypok. O6001mEenne 1
PBHBI YP ' . BuGmuorexa [[OK
170 cHcTeMaTH3alus 3HaHuH 1Mo TeMe "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME




11 KVIACC

KoanuectBo yacos DJIEKTPOHHBIE
Ne Mara uudposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
B3anmoneiicTBHE MOCTOSHHBIX
bu6mmoreka [JOK
1 MarHUTOB U MPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MaruuTtHoe nojue. ['unoreza Ammnepa
BekTop MarHuTHON UHAYKIIUH.
P Y Butmorexa LIOK
2 [IpuHIUI Cyneprno3uyu MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosiedd. JInHuM MarHUTHOW WHIYKIIUU
3 MarunuTtHoe noJjie IpoOBOJHUKA C 1 bubmmorexa [IOK
ToKoM. OmbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlIeHUE U ] bubmotexa [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
b K
5 Pentenune 3amau 1 nbsmorexa I10
https://m.edsoo.ru/a37a0c21
6 [Ipumenenune 3akoHa Ammnepa. ] bubmmoreka LIOK
DNEeKTPOU3MEpUTEIbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuina Jlopenua, e€ HanpaBiieHUE U
7 MOJYJIb. JIBUXKEHHE 3apsKECHHON 1 bubmuorexa [IOK
YACTUILIBI B OTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noie
bu6mmoreka [JOK
8 Pemenue 3ana 1
HIEHHE AT https://m.eds00.ru/504e98¢7
b K
9 Pa6oTa cunet JIopenma 1 nommorexa 1O

https://m.edsoo.ru/d518be4b




bu6mmoreka [JOK

P
10 CHICHIE Saat https:/m.eds00.1u/93617bd9
MarsauTHO€ 1oJie B BENIECTBE.
11 deppoMarHeTUKH, mapa- u brbmorexa [OK
PP > ap https://m.edsoo.ru/30£f9608
JMaMarHeTHKN
OcHOBHBIE CBOMCTBA
12 ¢deppomarneTukos. [Ipumenenue bubmoteta LIOK
pP P https://m.eds00.ru/0b58190a
(heppomMarHeTuKoB
13 Pemenne 3amau mo Teme "MarauTtHoe bubmotexa [JOK
mozne" https://m.edso0o.ru/5b55¢307
14 Pemenune 3agad mo teme "MarautHoe bubmioreka [IOK
mojie" https://m.edsoo.ru/41c4ae8a
SIBneHue 3JIeKTpOMarHuTHOU
15 I . bubmoteka [JOK
uHayKud. [IoTok BeKTopa MarHUTHOM hitps://m.edsoo.ru/b3efa0c]
WHYKIHH
bu6moreka [JOK
16 SAC iy https:/m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMAarHUTHON MHAYKIIUH bubmotexa [JOK
®Dapanes https://m.edsoo.ru/abdec188
13 Buxpesoe ssekrpruueckoe nose. Toku bubmmoreka LIOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHIYKIMY B JBHXKYIUXCS bubmoteka [JOK
MPOBOJHUKAX https://m.eds00.ru/0235¢c02
20 Perlemie a1 bubmioreka [IOK
HICHHE 5aad https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
PABHIO SleHiia https:/m.edsoo.ru/bbc22726
22 NunyktuBHOCTB. Karymika bub6mmoreka LIOK




WHAYKTUBHOCTH B LICII ITOCTOAHHOTI'O

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

TOKa
3 SBnenue camounaykuuu. J/C bu6mmoreka [IOK
CaMOMHAYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO MOJIS KaTyIIKH C bubmmoreka LIOK
TOKOM. DJIEKTPOMarHuTHOE MOJie https://m.edsoo.ru/b3cOad11
bu6 OK
25 Pentenue 3amau nbmmotexa 1
https://m.edsoo.ru/88f69d2b
26 O06o001menre u CuCTEeMaTH3AITHS bu6moreka [JOK
3HaHUH 10 TeMe "DneKTpoauHaMuKa' https://m.edsoo.ru/76484025
7 KonTponpHas pabora 1o Teme bubmuorexa [IOK
"DnexkTpoauHaMuKa" https://m.edso0.ru/8ae09b98
Konebatensnas cuctema. CBOOOHBIE
bu6mmoreka [JOK
28 konebanus. ['apmoHnueckue
https://m.edsoo.ru/7¢1db385
KoseOaHus
29 Kunematnueckoe M TUHAMUYECKOE bu6moreka [JOK
OmmHUcaHue KOIeOaTeIbHBIX JBHKCHUH https://m.edsoo.ru/87ce9498
DHepreTuueckoe onucanue. BeiBoj
JTUHAMHUYECKOT0 OMUCAHUS
. bu6moreka [JOK
30 rapMOHUYECKUX KOJIEOaHUH U3 UX
https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOro ¥ KHHEMAaTHYECKOT O
OTMCAHUS
bub OK
31 Amruutyna u dasza koneOaHmi nosmorera I
https://m.edsoo.ru/7a0c439a
[Tepuon u yacrora KonebaHmii.
1 [Tepuoa MabIX CBOOOHBIX bu6mmoreka [JOK

KoJe0aHNi MaTEMAaTHYECKOI O
MasTHHKA. [leproj cBOOOHBIX

https://m.edsoo.ru/e0399319




Kosie0aHUil IPY>KUHHOT O MasiTHUKA

13 3aryxaroniue KonebaHus. bubmmorexa [IOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
34 ABTOKOIICOAHHUS bubmmorera [IOK
https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenne 3anau https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
Ypok-koHpepeHus "MexaHndecKue
bu6mmnoreka [JOK
36 KoJIeOaHUSI B MY3bIKATbHBIX
. https://m.edsoo.ru/8ef587be
MHCTPYMEHTax
O06o001m1eHne U cuCTeMaTH3aIU
. " bubmotexa [JOK
37 3HaHU o TeMe "MexaHuyeckue
" https://m.edsoo.ru/eb84182f
KoseOaHus
13 DIEeKTpOMarHUTHBIC KOJICOaHMS. bubmoteka IJOK
KonebaTenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyiia TomcoHa. CBA3b aMIUTUTYIbI
. bubmotexa [JOK
39 3apsiia KOHJeHcaTopa ¢ aMIUTU Ty A0
https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIEOATEIILHOM KOHTYpE
40 3aK0H COXpaHEHHS SHEPrUU B bubmuorexa [JOK
UJeaJIbHOM KOJIeOaTEIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxarue 3JIeKTPOMArHUTHbIE
Aot P bu6mmnoreka [JOK
41 koneOanus. BeiHyX)eHHbIC
https://m.edsoo.1u/5e668619
AIIEKTPOMArHUTHBIE KOJIEOaHUS
Ilepemennslit TOK. PesucTop u
bu6moreka [JOK
42 KOHJICHCATOP B 1I1€MHU NTEPEMEHHOTO
https://m.edso0.ru/84836152
TOKa
43 Katymika "HIyKTUBHOCTH B 11€NU bubmotexa [JOK




NIEPEMECHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1J1s 3JIEKTPUYECKOM eI

bu6moreka [JOK

44
IIEPEMEHHOI 0 TOKa https://m.edsoo.ru/8bae38e6
MomHocTh IEpeEMEHHOIO TOKA.
45 AMII'-EII/IT Hoepn elCcTBYyIOIICE bubmorexa HOK
YA A yIotm https://m.edsoo.ru/lcacbcdc
3HA4YEHHUE CUJIbI TOKA U HAIPSHKEHUS
. bubmotexa [JOK
46 Pe3onaHc B 3JIeKTprUYECKOM LIeMH
https://m.edsoo.ru/087506df
47 Pentenune 3amau bubmorexa HOK
https://m.edsoo.ru/al 6836a4
WneansabI Tpancdopmartop.
8 parichop P bu6mmnoreka [JOK
48 [IpousBoacTBo, nepenava u
. https://m.edsoo.ru/f97418ae
MOTpeOICHUE IIIEKTPUUECKON IHEPTUH
DKOJIOTUYECKUE PUCKH PU
IIPOM3BOJICTBE DJICKTPOIHEPIHH.
49 Kp JIBT 2[1 I/ICHOJILBO]faHI/Iﬂp Bubmiorexa IOK
YIRTYP 5 https:/m.edsoo.ru/a674d93
3JIEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU
b K
50 Penrenue 3amau nbmorexa IO
https://m.edsoo.ru/ee6677ed
51 Pentenue 3amau bubmorexa LHOK
https://m.edsoo.ru/7cab59{8
O000111eHME U CHCTEMATH3AIHS
. " bu6mmoreka [JOK
52 3HaHUM 10 TeMe "DIeKTPOMarHUTHBIE
" https://m.edsoo.ru/401024a9
Kose0aHust
53 MexaHHu4YeCKue BOJIHBI. bubmoteka [JOK
XapakTEepUCTUKU MEXaHUUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJIH bubmotexa [JOK




https://m.edsoo.ru/d9ae1000

bu6mmoreka [JOK
55 3ByK. XapaKTepUCTUKHU 3ByKa
https://m.edsoo.ru/138b6f09
56 WudpazByk u yapTpassByk. LllymoBoe bu6mmoreka [IOK
3arpsi3HEHUE OKPYKAIOIIEH Cpebl https://m.edsoo.ru/7380038f
bu6mmoreka [JOK
7 P
3 cHeHHe safad https://m.edsoo.ny/cfd918bf
53 DJIEKTPOMAarHUTHBIE BOJIHBI. bubmmorexa [IOK
H3znyyeHne 31eKTpOMarHuTHBIX BOJH https://m.edsoo.ru/714e5dbl
59 DOHeprus 3JeKTPOMATHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa 2JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[lIkana 31€eKTPOMarHUTHBIX BOJIH.
bu6moreka [JOK
60 [IpuMeHeHue 3JIeKTPOMarHUTHBIX
https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[IpuHIUTIBI pagOCBSI3H U
61 TeneBuieHus. Paguomnokarusi. bu6mmoreka [JOK
DJIEKTPOMarHuTHOE 3arps3HEHNE https://m.edsoo.ru/9f96f1{8
OKPYXAaroIIel Cpebl
2 KonTtponbenas pabora o reme bubmmoreka LIOK
"Konebanus u BonHb!" https://m.edsoo.ru/4f7985a0
63 Caer. 3aK0OH MIPSIMOJIMHEWHOTO bubmmorexa [IOK
pacnpocTpaHeHHs CBETa https://m.edsoo.1u/f9566406
Pewenue 3anay Ha npuMeHeHHE
. bu6mmnoreka [JOK
64 3aKOHA MPAMOJIMHEHHOro
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHusl CBETa
65 Ortpaxenue ceera. [1imockoe 3epkaio. bubmotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOIOTHBIN U bubmoteka IJOK




OTHOCHUTEJIBHBIN ITOKA3aTENb
npenomiieHus. [loaHoe BHyTpeHHEe
orpaxenue. [IpenenpHplii yroiu
IIOJIHOI'O BHYTPEHHET 0 OTPaKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3a1au Ha npuMeHEHUE

bu6mmoreka [JOK

67 3aKOHOB OTPaXKEHUS U MPEIOMJIICHUS
https://m.edsoo.ru/49d830a9
CBETa
Xo el B mpu3Me. Jlucnepcusa
A pv A P bu6moreka [JOK
68 cBeta. CIIOKHBIN cOCcTaB OEI0ro CBETA.
https://m.edsoo.ru/d8elc3be
IlBer
69 JInn3zpl. DOKyCHOE pacCTOSIHUE U bubmuorexa [IOK
OIITUYECKAsl CUJIa JTUH3bI https://m.edso00.ru/60441359
70 [TocTpoenue n3o0pakeHuil B IMH3aX U bubmuoreka LIOK
HUX CUCTEMaX. YBEIUUEHUE TUH3EI https://m.edsoo.ru/bb53b1d5
Pemienune 3aga4 Ha mocTpoeHUe
71 N300paKeHUH, ITOIyYaEMBIX C buGmrorexa I1OK
P > HOTYA hitps://m.eds00.ru/5a868f09
MOMOIIBIO JIMH3
72 I'ma3 kak onTuueckas cucrema bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenne 3anau. [Ipenenst
N bu6mmoreka [JOK
73 MPUMEHUMOCTH T'€OMETPUY ECKOM
https://m.edsoo.ru/cd174al10
OIITUKHU
74 CKopocCTh CBETa U METOJIBI €€ bubmuorexa [JOK
HA3MepeHus https://m.edsoo.ru/f32aab06
75 Hucnepcus cBeta bubmorexa [OK
https://m.edsoo.ru/lel6cchbe
76 WuTepdepenmus ceera bubmmorera [IOK

https://m.edsoo.ru/5fc0c638




KorepeHnTHble HCTOYHUKU. Y CIIOBUSA

77 HaAOJIIOEHUS MAKCUMYMOB U bubmorexa OK
A Y https:/m.edso0.ru/c6416d48
MUHUMYMOB
78 Pemenue 3amau bubmorera IOK
https://m.edsoo.ru/3061de2b
bubmioreka [IOK
79 11
PHMCHCHHE HHTEp(epeHIiH https://m.edsoo.ru/668edbcy
bu6mmoreka [JOK
80
Jlngpaxuma ceera https://m.edsoo.ru/12ed04b5
81 JudpakunonHas peméTka. Y clioBue bubmmorexa [IOK
HAOJIFOICHUSI TJTIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
82 Pemenwue 3amau bubmorexa TIOK
https://m.edsoo.ru/d58c411a
23 ITonnepeyHOCTh CBETOBBIX BOJIH. bubmmorexa [IOK
[Tonsipuzanus ceera https://m.edsoo.ru/e9890fe9
bu6moreka [JOK
84 P
CHICHHE Sanat https://m.edsoo.ru/c56¢8158
bu6mmoreka [JOK
85 CBeToBbI€ SIBJIEHHUS B IPUPOJIE
https://m.edsoo.ru/0b36363d
26 O06o001menre u CuCTEeMaTH3AITHS bu6moreka [JOK
3HaHuH 1Mo TeMe "OnTuka" https://m.edsoo.ru/8a14748b
g7 Kontponbsnas pabora o reme bu6mmorexa IIOK
«Onruka https://m.edsoo.ru/82315dd4
['panuIbl NPUMEHUMOCTH
28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmoteka [JOK
3IIEKTPOAUHAMUKY Y IIPUHIIUTL https://m.edsoo.ru/c9bd77cb
OTHOCHTEITLHOCTH
89 [ToctynaTel cienuaibHONU TEOPUU bubmotexa [JOK




OTHOCHTCIIBHOCTH

https://m.edsoo.ru/c56f05¢cb

IIpocTpaHcTBEHHO-BPEMEHHOM
untepBal. [IpeobpazoBanus Jlopenna.
VYcnoBue NpUYNHHOCTH.

bu6moreka [JOK

90
OTHOCHUTEIBHOCTh OTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenieHue BpEMEHHU U COKpAIICHUE
JUTHHBI
91 DHeprusi U UMIYJIbC PEIATUBUCTCKOMN bubmuorexa [JOK
YaCTULBI https://m.edsoo.ru/853a64fc
CBsI3b Macchl ¢ dHEprue u
N bu6mmnoreka [JOK
92 HMMITYJIbCOM PEISTUBUCTCKON YaCTHIIBI.
https://m.edsoo.ru/b6258ffa
DHeprus Mmokos
bu6mmoreka [JOK
93 PaBHOBECHOE TEIIIOBOE U3ITyYEHHUE
https://m.edsoo.ru/f54035a5
94 3akoH cMelenus Buaa bubmorexa HOK
https://m.edsoo.ru/1c5{f752
95 I'unote3a M. Ilnanka o KkBaHTax. bubmoteka IJOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprus 1 UMIyJIbC GoToHA butmmorexa [IOK
https://m.edsoo.ru/7fb307ec
97 dorordpdext. OnbiThr A. T bubmuorexa [JOK
Cronerosa. 3akoHbl poTtodhdexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DMHIITENHA 715
" " bu6mmoreka [JOK
98 dboTtorddexra. "Kpacnas rpanuima
https://m.edsoo.ru/01ef4556
dboTorhdexra
99 Hasnenue ceera. OnbiTol I1. H. bubmoteka [JOK
JleGeneBa https://m.edso0.ru/64b4f966
100 BoaHoBbI€ CBOIICTBA YaCTHIL bu6mmoreka [JOK




https://m.edsoo.ru/f59cfcec

Bounbl ge bpoiins. JlinHa BOIHEI 1€

bu6mmoreka [JOK

101 Bpoiing u pazmeps! obaactu
. https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIUU ABUKYIIEH CS YaCTHIIBI
bu6moreka [JOK
102 K - I
0 OPTYCKYTAPHO-BOTHOBOU AyaH3M https://m.edsoo.ru/8ccab62a
103 Judpakuus 371eKTPOHOB Ha bubmmoreka [IOK
KpHUCTaniIax https://m.edsoo.ru/30dbal8c
Crnennduka U3MepeHnii B MUKPOMHUPE.
104 COOI”;“IH(()bHIeHI/I}I He(P;n e enéHH(I:CTeﬁp bubmorera TIOK
. e https://m.edsoo.ru/65783dec
I'eiizenOepra
105 Pemenue rpaduueckux 3amay bu6mmorexa [IOK
https://m.edsoo.ru/e70195bd
106 Pemenune pacu€THbIX 3a1a4 Eubmiorexa IOK
https://m.edsoo.ru/ee9b3182
KontpoabHas paboTa 1o TeMam:
107 "OCHgBLI CTOp" "KopmyckyaspHo bubmorexa [OK
o ’ " PHYCEYIP https://m.edsoo.ru/c3de891a
BOJIHOBOH JyaJlu3M
OMBITHI TIO UCCIIEIOBAHUIO CTPOCHHUS
bu6mmoreka [JOK
108 atoma. [Inmanerapnas mozaenb aTroma
https://m.edsoo.ru/312b750a
Pezepdopna
109 [Tocrynater bopa brbmorexa [OK
https://m.edsoo.ru/404dfa9a
110 Bunpl ciektpoB. CieKTp ypoBHeEi bubmuorexa [IOK
SHEPrUU aToMa BOLOPOa https://m.edsoo.ru/cf74bl1a
111 CHOHTaHHOE U BBIHYXJIEHHOE bubmuoreka LIOK
HU3JIy4YEeHUE CBETA https://m.edsoo.ru/f945d85c¢
112 Jlazep bubmmoreka LIOK




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

113

Hyxnonnas monens sapa
I'eiizenOepra-lBanenko. 3apsaa u
MaccoBO€ YHCIIO sapa. M3oronsl.
PannoaktuBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/34adaSde

114

3aKOH paJuoaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOILETO
n3ilydeHus. BnusHue
PaavoOaKTUBHOCTH HA KHUBBIC
OpranusMsl. Jlo3umeTpus

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

115

DHeprus CBsI3M HYKJIOHOB B sZIpeE.
SAnepubie cuibl. Jlepext macchl sapa.
Snepnsie peakuuu. AnepHsie
peaxtopsl. [IpoGaemsbl ympasiasieMoro
TEPMOSIEPHOTIO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThl Pa3BUTHUS
SIIEPHON DHEPTreTUKHU

bu6moreka [JOK
https://m.edsoo.ru/ff1758d0

116

Meronsl peructpanuu u

HCCICAOBAHUS JICMCHTAPHBIX YaCTHUII.

@yHIaMEHTAIIbHBIE B3AUMO/IEN CTBHUSL.
BaproHbl, ME30HBI U JIEITOHBI.
[IpencraBienune o CtannapTHON
Mozaenu. KBapk-riatooHHast MOIENb
aJpOHOB

bubmioreka [IOK
https://m.edsoo.ru/lac08asSb

117

®dusuka 3a npeaenamu CtaHgapTHON
mojnenu. TéMHass MaTepust U TEMHas
sHeprus. Enuncreo ¢usnueckoit
KapTUHBI MUPA

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

DTarbl pa3BUTUS ACTPOHOMUMU.

Bbu6moreka [JOK




3Ha4YeHNE aCTPOHOMHUHU

https://m.edsoo.ru/ad73e145

ITpuMEeHUMOCTb 3aKOHOB (PU3UKHU IS
OODBSICHEHHSI TPUPOABI KOCMHUYECKUX

bu6moreka [JOK

119
00beKTOB. MeTo/Ibl aCTPOHOMHUYECKUX https://m.edsoo.ru/39¢44028
HCCJIeIOBaHUN
CoBpemMeHHbIE ONTUYECKHE
bubmioreka [IOK
120 TEJIECKOIIbI, PaUOTEIECKOIIBL,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bup 3Bé3qnoro neba. Cosse3gus,
" bu6mnoreka [JOK
121 sIpPKU € 3BE3/1bl, TIJIAHETHI, UX BUJIUMOE
https://m.edsoo.ru/aac588eb
JIBUKCHHE
Comueunas cucrema. ColHIIE.
bu6mmoreka [JOK
122 ConxeuHas aKTHBHOCTb. MICTOUHHK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIa U 3BE3]
3BE31bI, X OCHOBHEIE
bu6moreka [JOK
123 XapakTepucTuku. /luarpamma
" . " https://m.eds00.1ru/42169944
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIABHOM IOCIEA0BATCILHOCTH buomorexa [OK
A 4 https://m.edsoo.ru/b3cb766¢
BHyTpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe TPEICTABICHUS O bubmuoreka [IOK
MPOUCXOXKIECHUH U 3Bomonuu CoJHIa https://m.edsoo.ru/d09da494
U 3BE37. DTaIbl )KU3HU 3BE3
Mneunsiit [Tyt — Hama [anakTuka.
" bubmotexa [JOK
126 Tunel ranaktuk. Y€pHple bIPHI B
https://m.edsoo.ru/7cd10a0a
siIpax rajdaKkTHK
127 Bcenennas. Pacimmpenue BeenenHoi. bubmoteka IJOK

3akon Xa606ma. Teopus bonbmioro

https://m.edsoo.ru/3dbdf0d2




B3pbIBA. PemuKTOBOE M3ITydeHNE

128

MacmrabHas cTpyKTypa BceneHHow.
MeraranakTuka

bu6moreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpoOieMbl aCTpOHOMUH

bu6moreka [JOK
https://m.edsoo.ru/d37d9ffe

130

DU3NYECKUN PAKTUKYM I10 TEME
"HUccnemoBanre MarHUTHOTO TOJIS
ITOCTOSIHHBIX MarHuTOB" MU
"HccaenoBaHue CBOWCTB
(heppomMarHeTKoB" WM
"UccaenoBanue OeiCTBUA
MOCTOSTHHOT'O MarHuTa Ha PaMKy ¢
TOKOM"

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef

131

DuznuecKkuil IPaKTUKYM IO TEME
"U3mepenue cuiibl Amnepa" uinm
"N3y4yeHne 3aBUCUMOCTH CUJIBI
Awmriepa OT cujIbl TOKA" UM
"OmnpeaeneHne MarHUTHON UHAYKITUU
Ha OCHOBE U3MepeHus cuibl Ammepa"

bu6moreka [JOK
https://m.edsoo.ru/fcae91e9

132

Du3nuecknil MPaKTUKYM IO TEME
"HcciaenoBaHue SIBJIEHUS
3IEKTPOMAarHUTHOM MHAYKIMH" UITH
"Onpenenenne MHAYKIIUA BUXPEBOTO
MarHuTHOTO moJis"

https://m.edsoo.ru/c36658da

133

@u3HYECKHl MPAKTUKYM I10 TEME
"UccaenoBanue sIBJICHUS
camonHaykuu" uim "Coopka Moaenu
3JIEKTPOMArHUTHOT O TeHeparopa”

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

134

@uU3HYECKH IPAKTUKYM I10 TEME

bu6mmoreka [JOK




"U3mepenne nepruoaa cBOOOTHBIX
KoJIe0aHUI HUTSHOTO | MIPYXUHHOTO
MasiTHUKOB"

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

135

@u3HYECKHl MPAKTUKYM I10 TEME
"[IpeoOpa3zoBanme SHEPTUU B
MPYXKUHHOM MasiTHUKe"

bu6mmoreka [JOK
https://m.edsoo.ru/a28026bd

136

@uU3HYECKH IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro ToKa
yepe3 NMOCIeN0BaTeNbHO COEAUHEHHBIE
KOH/IEHCaTOop, KaTyLIKy U pe3ucrop"
nm "Uccnenoanue paboThl
HCTOYHUKOB CBETa B LIENU
IIEpEMEHHOro Toka"

bubmioreka [IOK
https://m.edsoo.ru/89dc2d90

137

®u3nuecKkuil MPaKTUKYM I10 TEME
"U3ydeHue nmapaMeTpoB 3BYKOBOMH
BOJIHBI"

bu6mmoreka [JOK
https://m.edso0.ru/b100661a

138

@u3HYECKHl MPAKTUKYM I10 TEME
"N3MepeHue nokas3aress npeaoMIeHUs
crexna" wm "[lonydyenue
1300pakeHUsl B CUCTEME U3 INIOCKOT0
3epKaja u JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

duznuecknil MPaKTUKYM I10 TEME
"NccaenoBanue 3aBUCUMOCTHU
(hOKYCHOTO pacCTOSIHUS OT BEIleCTBa
(Ha IpUMepe KUIKUX JIUH3)" UK
"N3mepenne GOKyCHOI0 pacCTOSHUS
paccenBarONMX JUH3"

bu6mmnoreka [JOK
https://m.eds00.ru/b879fb3f

140

@uU3HYECKH IPAKTUKYM I10 TEME
"Habnronenue nudpakuum,

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




nHTEepPEpPEHITNU U TOJIIPU3ATHHI
ceera"

141

@u3HYECKHil MPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPrun
PENIATUBUCTCKUX YaCTHI (110
(dotorpadusiMm TPEKOB 3apsKEHHBIX
YaCTHI] B MATHUTHOM T10J1€)"

bu6mmoreka [JOK
https://m.edso0.ru/63756¢47

142

@u3nYeCKHil MPAaKTUKYM 110 TEME
"N3mepenue noctosHHoi [1anka Ha
OCHOBe HcciienoBanus pororpdexra”
nmm "HccrenoBanue 3aBUCUMOCTH
CHJIBI TOKA 4€pe3 CBETOIHUO OT
HanpsokeHus"

bubmioreka [IOK
https://m.edsoo.ru/eb916{82

143

®u3nuecKkuil MPaKTUKYM I10 TEME
"UccnenoBanue cnekTpa
pa3pexeHHOr0 aTOMapHOro BOAOpOIa
1 U3MepeHue nocrositHHon Punbdepra”

bu6moreka [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3HYECKH IPAKTUKYM I10 TEME
"UccnenoBanue paauoakTUBHOTO
(oHa ¢ ucnoab30BaHUEM J103UMeTpa”
umn "M3yyenue norioiieHus Oera-
YacTHI] aJroMUHHEM"

bubmioreka [IOK
https://m.edsoo.ru/c3dabebe

145

Du3nuecKknil MPaKTUKYM I10 TEME
"Habmronenus 38E31H0r0 Heba
HEBOOPYKEHHBIM T'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH I O peaeeHus
MOJIO’KEHUsI HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6moreka [JOK
https://m.edsoo.ru/1072021e




co3Be3usa CeBepHOro noyrymapus u
sipkue 3BE31b1" i "HaGmonenus B
Tesneckon JIyHel, IaHeT, TYMaHHOCTER
U 3BE3/IHBIX CKOIUIEHUI"

O06o01eHue U cucTeMaTu3anus
3HaHui. Ponb GU3MKK 1 acTpoHOMUU B

. . bu6mmoreka [JOK
146 3KOHOMHUYECKOH, TEXHOJOTHYECKOH, H
. . https://m.edsoo.ru/ad6ddeed
COIMAJILHOM M 3TUYeCKOor cepax
JESITEIbHOCTH YEJIOBEKa
O06o001menre u CUCTEeMaTH3AITHS
147 3HaHui. Ponbs u mecto Qusuku u bubmuotexa [JOK
aCTPOHOMMH B COBPEMEHHOW Hay4HOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MUpa
O0001IeHNEe U cUCTEMAaTU3aLUs
3HaHu#. Poib usndeckoil Teopuu B
(hopMHPOBaHUH MPEACTABICHHUH O
148 (bu3nyecKoil KapTUHE MHUpa, MECTO brbmorexa [OK
. ’ https://m.edsoo.ru/e7d400f4
(hu3uYecKoil KapTHUHBI MUpPa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUHN O IPUPOIES
149 O06o001menre u CUCTEeMaTH3AITHS bu6moreka [JOK
3HaHui o TeMe "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O0001Ie e U cucTEMaTU3aLys bu6mmnoreka [JOK
3HaHui o Teme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06o001mIeHNe U CHCTEeMaTH3AIUS bubmotexa [JOK
3HaHui no teMe "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHrEe U CUCTEMATH3ALUA Eu6 10K
. nOIMoTEKA
152 3HaHuM o TeMe "CTaTuka TBEpIOTO

Tema"

https://m.edsoo.ru/3cca482¢e




O0001IEHNE ¥ CUCTEMATH3AIAA

N Bbubmoteka IIOK
153 3HaHUM 10 TeMe "3aKOHbI COXpaHEHUs 1
B MexaHHKe" https://m.edsoo.ru/32a4d1a0
O000111eHNE U CHCTEMATHA3AIHS b OK
154 3HaHUH 110 TeMe "OCHOBEI htlf H;IOTe;(a 1 fedd40ca8
. s://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KUHETUYECKON Teopun" P
O00011IeHNE U CHCTEMATH3AIIH Eut6 OK
155 3HaHMi 110 Teme "TepMonrHaMuKa. nomotexa Il
D —" https://m.edsoo.ru/c63f7c10
O0001Ie e U cucTeEMaTU3aLys
156 3HaHUM Mo TeMe "ArperaTHbie bubmuorexa [IOK
cocTosiHUA BellecTtBa. Da3oBrIe https://m.edsoo.ru/1d36b5bl
nepexoJibr"
O000111eHNE U CHUCTEMATHA3ALHS b OK
157 3HaHUH 10 TeMe "DIEeKTPUUECKOe nomotexa I
Hone" https://m.edsoo.ru/3bf0defd
O000I11IeHNE U CHCTEMATH3AIIH Eut6 OK
158 3HaHui 110 TeMe "TIocTOsTHHEBIN nbmorexa I
. " https://m.edsoo.ru/71453ee6
ANEKTPUUECKUHN TOK
O000111eHME U CHCTEMATH3AIIHS b OK
159 3HaHU 110 TeMe "TOKM B pa3IMuHbIX nomotexa Il
cpenax” https://m.edsoo.ru/3d40077a
160 O0001Ie e U cucTEMaTU3aLUs bu6mmnoreka [JOK
3HaHUU 110 TeMe "MarautHoe mome" https://m.edsoo.ru/3b4c06ae
Pe3epBHbIii ypok. O6001IeHNHE 1
o b
161 cUCcTeMaTHU3alys 3HAaHUM 110 TeME nbmorexa LOK
" K TpOMATr HHTHAS HHAYKIHS" https://m.edsoo.ru/053e2248
162 Pe3epBHbIii ypok. O00011IeHNE U bubmoteka IJOK




CUCTEMATU3ALIMS 3HAHUU T10 TEME
"Mexannyeckue Koeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIii ypok. O6001ICHNE 1

. bubmoteka IJOK
163 CHCTEMaTH3aIlNs 3HAaHUH 110 TEME
" " https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHUTHBIEC KOJIeOaHUs
Pe3epBHbIii ypok. O00011IeHNE U
164 cHUCTeMaTHh3aIus 3HaHUM 110 TeME bu6moreka [JOK
"MexaHUuYecKue 1 3J1eKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHblii ypok. O00011I€HME U
P P . bu6mmnoreka [JOK
165 CHCTEMATHU3alMs 3HAHUH 110 TEME
" " https://m.edsoo.ru/52ad1603
OnTuka
PesepBurlii ypok. O600menue u
PBHBI YP ! Bumorexa IJOK
166 CHUCTEMATHU3ALMS 3HAHUH 110 TEME hitos:/fm.edsoo.ru/Sbec1 c65
s://m.edsoo. eclc
"Octost CTO" .
Pe3epBublii ypok. O000IIEHNE 1
P P . bubmoteka IJOK
167 cHUcTeMaTH3alus 3HaHUM 10 TeEME
" 5 " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOH JTyalii3m
Pe3epBublii ypok. O000IIEHNE U
P P . bu6mmoreka [JOK
168 cHUCcTEMAaTH3alus 3HAaHUH IO TEME
" " https://m.edsoo.ru/1£511654
dusnka aToma
PesepsHbIii ypok. O6001ICHHE 1
169 CHCTeMaTHU3allis 3HAaHUH 110 TEME bubmoteka [JOK
"®duszuka aTOMHOTO sJipa U https://m.edso00.ru/905¢5ce0
3JIEMEHTapHbBIX YacTulr"
PesepBurlii ypok. O6001mEeHe 1
PBHBIT YP ' Bu6morexa IJOK
170 CHCTEMAaTH3aIlis 3HAaHUH 110 TEME

"OnemMeHTHl acTpopu3uKu"

https://m.edsoo0.ru/2bffb94c




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMDBI10 KJIACC

Kon
NMpoBepsieMoro
pe3yjabTara

10.1

IIpoBepsiemMble MpeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEro 0o11ero 0opazoBaHusi

JleMOHCTpUpOBaTh Ha MpUMEPax pojb U MeCTO (GU3UKU B (HOPMUPOBAHHH
COBPEMEHHON HAay4YHON KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUI, B IIPAKTUYECKOMN NEATENBHOCTH JIFOIEN

10.2

YYuTHIBaTh TPAHMIBI TPUMEHEHHS HW3YyUYCHHBIX (PU3UYECKUX MOJEICH:
MaTepuaibHas TOUKa, UHEepIHalbHas CUCTEMa OTcuéra, abCOMOTHO TBEPIOE
TEJNOo, UACabHBINA ra3; MOJIEIN CTPOSHUS Ta30B, )KUIKOCTEH U TBEPABIX Tell,
TOYEUHBIN 3JIEKTPUUECKUH 3apsa — MPU pelieHuu GU3NYECKUX 3a/1a4

10.3

Pacno3naBaTh pusnueckue sBaeHUs (IIPOLECCHI) U O0BACHATH X Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIPHO-KMHETUUYECKOW TEOPUU  CTPOCHUS
BEIIECTBA M JJIEKTPOJUHAMHUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE
NpSIMOJIMHEWHOE JIBI)KEHHE, CBOOOAHOE WaJAeHHE TeJl, JBHXKEHHUE IO
OKPYXKHOCTH, HWHEpIHMS, B3aummonercTtBue Tei, auddysus, OpoyHOBCKOE
JBH)KCHUE, CTPOCHUE KUJKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tel
Ipy HarpeBaHuu (OXJIAXAEHHM), TEIJIOBOE pAaBHOBECHE, MCIApEHHUE,
KOHJICHCaIusl, MIABJIEHNUEe, KPUCTAUTM3allHs, KUTIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBIILICHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b
MEXIy MapaMeTpaMu COCTOSIHMS T'a3a B M3OMPOILEccax; AJIEKTpU3anus Tel,
B3aHMO/JICH CTBUE 3aPsIIOB

104

OnuceiBaTh MEXaHUYECKOE JIBM)KEHUE, UCHOJB3YS (PU3HUECKUE BEINYHHBL:
KOOpZIMHATA, IyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMIIyJIbC ~ TEJla, KHHETHYECKas DOHEpPrus, IOTEHLHAJIbHAs] DJHEprus,
MexaHuueckass paboTa, MexXaHHW4eckas MOIIHOCTb; I[P  ONHUCAHUU
IPaBUJIBHO TPAKTOBAaTh (PU3MUYECKHH CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX
0003HAYEHUs U EIUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO
(U3NYECKYIO0 BEJIMYUHY C IPYTUMU BEIUYUHAMU

10.5

OnuchiBaTh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHHS,
UCIOJB3Ysl (PU3NYECKHE BEIMYHHBI: JIAaBJICHUE T'a3a, TEMIIePaTypa, CPeIHss
KUHETHY eCcKast SHEPrus Xa0THYECKOT0 JIBUOKCHUS MOJIEKY I,
CPElHEKBapaTUYHAs  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPCHHsIS dHEprus, pabora rasza, Kod(PQHUIHMEHT MOJE3HOro IeHCTBHS
TEMJIOBOTO JIBUTATEJS; IPU OMMCAHUU MPABUIBLHO TPAKTOBATH (PH3UUECCKHIA
CMBICJT HMCIIOJb3yEeMbIX BEIWYUH, UX O0O3HAYCHHsS] M €IMHHUIIBI, HAXOIUTh
(bopMyIbl, CBS3BIBAIONINE NaHHYI0 (DU3MUYECKYI0 BEIMYUHY C APYTUMHU
BEIIMYMHAM

10.6

OmuceIBaThH HU3YUYCHHBIC QJICKTPHUYCCKUC CBOMCTBa BCIICCTBA n
QJICKTPUUICCKHC SBJICHHA (npoueccm), HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IC BCJIIMYNHBI:




JJNIEKTPUYECKUN  3apsifl, JJIEKTPUUECKOE II0J€, HANPsHKEHHOCTb IIOJA,
IIOTEHIIMAJI, Pa3HOCTh ITOTEHI[MAJIOB; [P ONMCAHUU IPAaBWIBHO TPAKTOBATh
(bu3nYeCKUil CMBICI UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €UHUILIBL;
yKa3bIBaTh (POPMYIbI, CBSA3bIBAIOLINE JaHHYIO (U3UYECKYIO BEIMUUHY C
JAPYTHUMH BEITMYHHAMHU

10.7

aHANIM3UPOBATH (PU3MUYECKUE TPOIECCHI U SBIICHUS, UCIIONB3Ys (prusmueckue
3aKOHbl U TNPUHLMUIBL 3aKOH BcemupHoro tsaroreHus, I, II m III 3akoHbI
HproTroHa, 3aK0H COXpaHEHHS] MEXaHHYECKOW 3HEPruH, 3aKOH COXpaHEHUs
MMIyJbCa, TPUHLUMI CYNEpPIO3HUIMU CHJ, NPUHLUI  PaBHONPABUSA
MHEPLUUAIBHBIX CUCTEM OTCUETA; MOJIEKYISPHO-KMHETUYECKYIO TEOPUIO
CTPOCHHS BEILIECTBA, T[Aa30BbIE 3aKOHBI, CBS3b CPEIHEN KUHETHYECKOU
SHEPrUU TEIUIOBOT'O JBUKEHHUS MOJIEKYJI C aOCONIOTHOW TeMIepaTypoH,
MEPBbIA 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAaHEHUS BJIEKTPHUYECKOIrO
3apsna, 3akoH KynmoHa; mpu 3TOM pa3iaudaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAXKEHHE W YCIOBUS (TpaHHIIbI, 0OJIACTH)
MIPUMEHUMOCTH

10.8

OOBbsACHAT, OCHOBHbIE NPHUHLHUIIBI JEWCTBUS MalllMH, HOpUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pas3juyaTb YCIOBHS HUX  0O€3011acHOro
HCIIOJIB30BAHHUS B IIOBCETHEBHOMN KU3HU

10.9

BEBINOMHATH SKCIEPUMEHTHl MO HUCCIEIOBAaHUIO (U3NYECKUX SIBICHUH U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH; IPH STOM
dbopmynupoBaTh mpodieMy (3a7ady) U TUIOTE3y y4eOHOTro IKCIEePUMEHTa,
coOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT
1 GOPMYIHPOBATH BHIBOIBI

10.10

OCYIHGCTB.]'I?ITB NpsAMbIC U KOCBCHHBIC M3MCPCHUA (1)I/ISI/IIICCKI/IX BCJIIMYMH,
npu 5TOM BBI6I/IpaTI) ONITUMAJIBHBIIA CIIOCO0 HU3MCPCHUA U HCIIOJIb30BATH
HN3BECTHBIC MCTOJAbI OLICHKU HOFpeHIHOCTeﬁ I/IBMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCMMOCTH  MEXAY (U3MUECKMMM  BEJIMYMHAMH  C
HCIOJIb30BAHUEM IIPSAMBIX WM3MEPEHUM; IpU ITOM KOHCTPYHPOBaTh
YCTaHOBKY, (UKCHPOBAaTh  pe3yJbTaThl  IOJIYYEHHOHM  3aBHCHMOCTH
¢u3nuecKux BEIMYMH B BUAE TaOnul M rpaduKoB, JeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIEI0BaHUs

10.12

CobmoaTh nmpaBuia 6€30MacHOTO TPy/Ia P ITPOBEIECHUH HCCICI0BAaHUHN B
pamMkax  y4eOHOro  OSKCHEpUMEHTa, y4eOHO-HCCIIEeNOBATENbCKOW U
HpOGKTHOfI ACATCIbHOCTU C MCITIOJB30BAHNEM U3MEPUTCIBHBIX YCTpOI?'ICTB )51
1abopaTOpHOTO 000PYIOBAHUS

10.13

Pemate pacuéTHple 3amayd ¢ SBHO 3aJaHHOM (U3HYECKOW MOJENIbIO,
UCTONB3Ys (PU3NYECKIE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHaN3a YCIOBUS
3a/a4i BBIOMPATh (PU3UUYECKYI0 MOJIEIb, BBIICTSATh (U3NYECKUE BETHUNHBI
u Qopmynbl, HeoOXOOWMBbIE JUIsi €€ pelIeHHs, TPOBOIUTH PACUETHl U
OLIEHUBATh PEATHHOCTh MOMYUYSHHOT0 3HAUCHUS (PU3HUECKON BEININHBI

10.14

Pematp Ka4dyCCTBCHHBIC 3aJa4du: BBICTPAUBATDb JJOIHYCCKU
HCIIPOTUBOPCUYHBYIO HCIIOYKY paccymneHI/H‘/'I C OHOpOﬁ Ha H3Y4YCHHBLIC




3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SABJICHU A

10.15

Hcnonp3oBaTh  NpU  pelIEHHH  y4eOHbIX  3a7ad  COBPEMEHHBIE
WH(OPMAIIMOHHBIE  TEXHOJOTHMH Uil  TOWCKA, CTPYKTYPHUPOBAHUS,
UHTEpIpEeTallud W TPEACTaBICHHUs Y4eOHOW M HAaYYHO-MOMYJISPHOI
uH(pOpMAIIMU, TONYYEHHOW U3 PA3NUYHBIX MCTOYHUKOB, KPHUTHUECKU
aHAJIM3UPOBATH MOIYIaEMYI0 HHPOPMAITUIO

10.16

[TpuBoauTH MpUMeEpPHI BKJIaJJa POCCUMCKUX U 3apyOeKHBIX y4EHBIX-(DU3UKOB
B pa3BUTHE HayKd, OOBSCHEHHE IPOLECCOB OKPYKAIOIIEr0 MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOIMI

10.17

Hcrionp30BaTh TEOpETHUECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOMN JKU3HU
i obecriedeHHs O€30MacHOCTH IpU  OOpalleHMH ¢ mnpudbopamu U
TEXHUYECKUMH YCTPOWCTBAMH, IJISI COXPAaHEHHs 30POBBS M COOIOICHHS
HOPM SKOJIOTHYECKOTO MOBEECHHS B OKPY>KAIOIIEeH cpere

10.18

PaGotaTth B rpymnme C BBINOJHEHHEM pPAa3JMYHBIX COLMUAIBHBIX pOJIeH,
IJIAHUPOBATh PabOTy TPYMIIbI, pallMOHANILHO PAaCIpeneisiTh 00S3aHHOCTH U
IUTAHUPOBATh JACSITENBHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJeKBAaTHO
OLIEHMBATh BKJAJ KaXJOro M3 YYaCTHHKOB TPYyNNbl B peElICHUE
paccMaTpuBaeMoi mpooIeMbl

11 KVIACC

Kon
TMPOBEPSIEMOTO
pe3yabTara

11.1

HpOBepﬂeMble NMpEeAMETHBIC PE3YJIbTAaTbl 0CBOCHUA OCHOBHOM
06pasoBaTe.}u,H0171 InmporpamMmal CpeJaHEro od1ero 06p330BaHI/IH

JleMoHCTpupOBaTh Ha MpUMEpax Poib U MecTo (PU3MKH B (popMUpOBaAHUU
COBPEMEHHON HAay4YHON KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH
U TEXHOJOTWi, B NPAKTHUYECKOM AEATEIIbHOCTH JIOAEH, LEIOCTHOCTh M
€IMHCTBO (PU3NYECKOIN KapTUHBI MUPA

11.2

Y4uurtsIBaTh rpaHdllbl NOPHUMCHCHHUA HN3YUCHHBIX (bPISPI‘IeCKI/IX MOJICICH:
TOUYCUHBIN 3HeKTqueCKHﬁ 3apsaa, dacpHasd MOACIb aTOMd, HYKIOHHAas
MOJICJIb aTOMHOTI'O sapa Ipyu pCIICHUA (bPISI/I‘IeCKI/IX 3aJa4

11.3

Pacrio3naBath pusnueckue siBICHUS (IIPOLECCHI) U OOBSICHITH HX HA OCHOBE
3aKOHOB  DJIEKTPOJMHAMHKHA W KBAHTOBOM (H3WKH: DIICKTPHYECKas
POBOJNMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE ICHCTBHS
TOKA, B3aUMOJICHCTBHE MAarHUTOB, DJIEKTPOMATHUTHAST MHAYKIIHS, ICHCTBUE
MarHUTHOTO TIOJSI Ha MPOBOJHUK C TOKOM U JBHXKYIIMUACS 3aps,
AIIEKTPOMATrHUTHBIC KOJIeOaHus " BOJIHBI, PSIMOJIUHEHHOE
pacnpoCcTpaHeHHUE CBETa, OTPa)KCHUE, MPEIOMJICHUE, HWHTephEepeHIus,
nudpakiys ¥ TMOJISPU3AIKS CBETA, JUCIEPCHUs CBETa, (DOTOIICKTPUUCCKUIN
apdext (porodrddekT), cBeTOBOE AaBiIeHUE, BOSHUKHOBEHUE JTHHEHYATOTO
CIEKTpa  aToMa  BOAOPOJA,  CCTECTBEHHAss W HMCKYCCTBEHHAs




PaauOaKTHBHOCTD

114

OrnuceiBaTh M3Y4YCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKHE, MAaTHUTHEIE,
ONTHYECKHE, JJEKTPUYECKYID MPOBOJUMOCTb PA3JIMUYHBIX Cpeno) U
AIIEKTPOMArHUTHBIE  SBIEHHsSI  (TMPOLIECCHI), HUCIONB3Ys  (pusmueckue
BEJIMYMHBL: JIEKTPUYECKUH 3aps]l, CHJIa TOKA, 3JIEKTPUUYECKOE HAPSKEHUE,
ANEKTPUUECKOE COMPOTUBIIEHUE, pPa3HOCTh moreHuuano, IJC, pabora
TOKa, WHAYKIUS MarHuTHOro moJjs, cuia Awmmepa, cuina Jlopenua,
WHIYKTUBHOCTH KAaTYIIKH, SHEPrUsl SJIEKTPUUECKOrO0 U MarHUTHOI'O MOJIEH,
MEepUuoa U 4acToTa KoiebaHWU B KoNeOATeNbHOM KOHTYpE, 3apsil W CHIa
TOKa B TMpOIECCe TapMOHUYECKUX HJIEKTPOMATHUTHBIX KOJEOAHUH,
(GOKycHOE pacCTOSHUE W ONTHYeCKas CHiIa JIMH3BL, TPH OMMHCAHHUH
MPaBUJILHO TPAKTOBATh (DU3MUECKHI CMBICT HCIOJIb3YEMbIX BEIWYUH, UX
0003HAYEHUS W EAUHUIIbI, YKa3blBaTb (POPMYIIbI, CBS3BIBAIOUINE JTAHHYIO
(U3HYECKYI0 BEJIMYHUHY C IPYTUMU BEJIMYMHAMHI

11.5

OnuceiBaTh M3Yy4YECHHBIE KBAaHTOBBIC SBJIEHUS M IIPOLECCHI, HUCIIOJIb3Ys
¢u3nyecKre BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI
U YacToTa CBETa, HHEPrus M UMIyJbC (OTOHA, MEPUOJ Moylypacnaja,
SHEpPrusl CBSI3M aTOMHBIX Sj€p; NPU ONUCAHUM INPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICI UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €UHUIIBL;
yKa3bIBaTh (POPMYIbI, CBSA3bIBAIOLINE JaHHYIO (U3UYECKYIO BEIMUUHY C
JpPYTUMU BETUYMHAMU, BBIYUCIISATH 3HaUCHUE (PU3MYECKOI BEIUYNHBI

11.6

AHanu3upoBaTh (GU3NUECKUE POLECCHI U SBICHHS, UCIIONb3Ys (PU3HUECKIE
3aKOHbl M MNpUHIUINBL 3ak0OH OMa, 3aKOHBI IOCJIENOBATEIBHOIO U
NapajuIeIbHOI0 COEIUHEHMS TPOBOAHUKOB, 3aK0H Jxkoyns — JleHna, 3aKkoH
JIEKTPOMAarHUTHOM MHAYKIUH, 3aKOH MPSIMOJMHENHOIO PaclpoCTpaHEHUs
CBETAa, 3aKOHBI OTPAXXEHMS CBETA, 3aKOHBI MPEJIOMJICHHS CBETA, YPaBHEHUE
OiHmTeliHa 11 Goroddderra, 3aKOH COXpPaHEHHsS DHEPrHH, 3aKOH
COXpPaHEHHUS] UMITYJIbCA, 3aKOH COXPAHEHMsI 3JIEKTPUUECKOro 3apsja, 3aKOH
COXpPaHEHHUS MAacCOBOI0 4HWCla, MOCTyJIaThl bopa, 3aKOH pPagloaKTHUBHOIO
pacnaza; Nmpu 3TOM pa3jnyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXeHHME U ycloBuUs  (TpaHUIBl,  00JIACTH)
IPUMEHUM OCTH

11.7

OnpenensaTe HampaBJIEHHE BEKTOpa HHIYKLIUM MAarHUTHOIO  I1OJIA
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U criibl JIopeHna

11.8

CtpouTh M ONHUCBHIBATH HM300pa)kKE€HUE, CO37]aBaCMOC ILIOCKUM 3€pPKaJioM,
TOHKOU ITUH30H1

11.9

Brimmonsarts SKCIICPUMCHTBLI IO HCCICOOBAHUIO (1)I/ISI/I‘~I€CKI/IX SIBJIEHUU U
MMpoOIECCOB C UCITOJIB3OBAHHUEM NIPAMBIX U KOCBCHHBIX HSMGPCHI/Iﬁ; Ipu 3TOM
dbopMmynpoBaTh MpodieMy (3a1ady) U THIOTE3y Y4eOHOr0 dKCIEePUMEHTa,
COOMpAaTh YCTAHOBKY U3 MPEIOKCHHOTO 000PYIOBaHHUS, TPOBOJAUTH OIBIT
1 GOPMYIHPOBATH BHIBOIBI

11.10

OCYH_[CCTBJIHTB NpsIMBIC U KOCBCHHBIC HN3MCPCHUA (I)I/I3I/I‘-I€‘CKI/IX BCIIMYMH,
npu 5TOM BBI6I/IpaTL ONTHMAaJIbHBIH CcIIOCO0 HU3MCPCHUA W HCIOJIb30BATH




HU3BCCTHBIC MCTOABI OLICHKH! HOFpCHIHOCTeﬁ H3MepeHHI>i

11.11

UccnenoBath 3aBHCUMOCTH (PU3WYECKHX BEIUYHUH C HCIOJIb30BAHUEM
MPSAMBIX WU3MEPEHUH; MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHPOBATh
pe3yibTaThl IMOJYYCHHOHW 3aBHCHUMOCTH (U3MYECKMX BEJIUYHMH B BHJIC
TaOIUI ¥ TPaHUKOB, J1ENaTh BBIBOJIBI IO Pe3y/IbTaTaM HCCIICAOBAHUS

11.12

CobmoaTh npaBmiia 6€30MacHOTO TPy/Ia P ITPOBEICHUH HCCICI0BaHUHN B
pamMkax  y4eOHOro  OJKCHEpUMEHTa, y4eOHO-HCCIIEeNOBATEeIbCKOW U
MPOEKTHOW JICITEILHOCTH C UCIIOJIb30BAHHEM M3MEPUTEIBHBIX YCTPOUCTB H
1abopaTOpHOTO 000PYIOBAHUS

11.13

Pemate pacuéTHple 3amaud C SBHO 3aJaHHOM (U3MUECKOW MOJEIbIO,
UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIUIIB], HA OCHOBE aHaJM3a yCIOBUS
3a/ja4 BbIOMpPATh (PU3NYECKYI0 MOJEIIb, BBIIEIATh (PU3NUECKUE BEIUUNHBI
u (opmymbl, HeoOXonuMMbIE [UIsi €€ pelleHMs, MPOBOAUTH pPacdy€Tbl U
OLIEHMBATh PEAJIbHOCTh MOJYYEHHOr0 3HaU€HUs (PU3NYECKON BETMUUHbI

11.14

Pematp KayeCTBEHHBIC 3a/a4u: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PpACCYKACHHH C OMOpOil Ha H3ydEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBICHUS

11.15

Hcnonp3oBaTh  Npu  pelIeHHH  y4eOHBIX  3a/Jady  COBPEMCHHBIE
WH(OPMAIIMOHHBIE  TEXHOJOTMHM s TOHCKa, CTPYKTYPUPOBAHMS,
UHTEpIpEeTallud W TPeACTaBICHHUs Y4eOHOW M HayYHO-MOMYJISIPHOI
uH(pOpMaIMU, TONYYEHHOW U3 pPA3NUYHBIX MCTOYHUKOB; KPHUTHUECKU
aHAJM3UPOBATH MOIYIaEMYyI0 HHPOPMAITUIO

11.16

OOBSICHATh TPHUHIIUNBI ACHCTBHUS MAaIllUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB;, pa3iauyaTh YyCIOBUS HX OE30MacHOrO WCIOJb30BAHUS B
MOBCEIHEBHO KU3HU

11.17

[TpuBOIUTH MPUMEPHI BKJIAZA POCCHICKUX U 3apYOEKHBIX YUEHBIX -(DHU3UKOB
B pa3BUTHUE HAyKH, B OOBSACHEHHME IPOLIECCOB OKPYXKAIOILIEro MHUpa, B
pa3BUTUE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonb30BaTh TEOpETHUECKUE 3HAHMS 1O (H3UKE B TOBCEIHEBHOM JKU3HU
Uit obecrieueHus: O€30macHOCTH TMpu  oOpalieHuu ¢ mnpubopamMu |
TEXHUYECKUMH YCTPOWCTBAMH, Ui COXPAHEHHS 3IIOPOBbSI U COOJIIOCHHS
HOPM SKOJIOTHYECKOr0 MOBECHHSI B OKPYKaIOIIeH cperne

11.19

PaGorate B rpymnme ¢ BBIOJHEHHEM pPAa3JIMYHBIX COIMATBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAMOHAIBHO PACIPEACIATh 00S3aHHOCTH U
IUIAHUPOBATh JICATEILHOCTh B HECTAHAAPTHBIX CHUTYallUsX, aJCKBATHO
OLICHMBATh BKJAJ KaXJIOr0 M3 YYaCTHUKOB TPYIIbl B pELICHUE
paccMaTpHBaEMOM MPOOIEeMbl




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon Kox nposepsiemoro

pa3aejaa 3JIEMEHTA

IIpoBepsieMblie 3j1eMEHTHI CO/IePKAHUSA

OU3UKA U METO/Ibl HAYYHOI'O IIO3HAHUA

1.1

®uszuka — Hayka o mnpupone. Haydnele MeTOnBI
IIO3HAHUsI OKPYKAKIIEro Mupa. Ponb skcnepumenTa
U TEOpUM B Ipolecce IO3HAHUSA MPUPOJBIL.
DKcHepuMeHT B pU3uKe

1.2

MonenmupoBanue bu3nyecKux SBJICHUU U
npoueccoB. Hayunbie runore3sl. ®dusnueckue
3aKOHBI M TEOpPHH. ['paHUIBl NIPUMEHUMOCTH
¢usnyeckux 3akoHOB. [IpMHIMI COOTBETCTBUS.
Ponre um wmecto ¢Qusuku B (dopMHpPOBAHUU
COBPEMEHHOM  HAay4HOM  KapTMHBI MHpa, B
MIPAKTUYECKOH JESTENbHOCTH JHOAEH

MEXAHUKA

#H##PartHKUHEMATHUKA

2.1.1

Mexanuueckoe BIKEHUE. OTHOCHUTEIBHOCTE
MeXaHnyeckoro aBmxkenusa. Cucrema oTcyéra.
Tpaexropus

[lepemerienre, CKOpocTb (CpemHsAs  CKOPOCTb,
MT'HOBCHHAas CKOpOCTB) U YCKOPCHHUC MaTepHaHBHOﬁ
TOYKH, UX MNPOCKOUHN HAa OCH CUCTCMbI KOOPAHWHAT.
CrnoxeHue nepeMeIleHui 1 cI0KeHe CKopocTei

2.1

2.13

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOIUHEIHOe
nBuxkeHue. ['paduku 3aBUCUMOCTH  KOOPIWHAT,
CKOPOCTH, YCKOpPEHHs, NyTH U TepeMelleHus
MaTepUalbHON TOYKH OT BPEMEHHU

2.14

CBoOonHOe azeHne. Y CKOpeHne CBOOOHOTO
ImaacHUA

2.15

Kpuonuneiinoe JIBUKCHUE. PaBHomepHoe
JBUKEHUE MATEpUATIbHOM TOUKM MO OKPY>KHOCTH.
VYrnoBasi CKOpOCTb, JIMHEWHAsA cKOpocTh. Ilepuon u
yacroTa. LleHTpocTpeMuTebHOE YCKOPEHUE

2.1.6

TexHuueckne yCTpOWCTBA: CHUAOMETpP, IBHKECHHE
CHapsJ10B, LIENTHbIC U PEMEHHbIE IIepeiadn

2.1.7

[IpakTueckue pabotsl. M3MmepeHne MrHOBEHHOU
ckopoctu. McceienoBaHue COOTHOLIEHUS MEXAY




MyTSIMHU, PO IEHHBIMU TEJIOM 3a
MOCJIeIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHH
NP PaBHOYCKOPEHHOM JIBIDKCHHH C HadallbHOU
CKOPOCTBIO, paBHON Hymro. l3ydeHwe IBMKEHUS
apuKka B BSA3KOM XKUIAKOCTH. M3yueHue IBUKEHUSA
Tea, OPOIIEHHOTO TOPU30HTATIHLHO

2.2

##H##Par## I MHAMUKA

2.2.1

IIpyHuun ortHOocurensHOocTH ['amunes. Ilepsbii
3akoH HeroToHa. IHepIManbHbIe CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMI Cynepno3unuu cui

223

Bropoii 3akon HeroTOHA /I MaTepUaIbHON TOUKH B
uHepuuanbHoi cucreMe orcuéta (MCO). Tperuit
3aKk0oH HbroTOHa [1U11 MaTepuabHbIX TOUEK

224

3akoH BceMUpHOro TsaroteHus. Cuma TSKECTH.
[TepBas kocMuueckasi ckopocts. Bec Tena

225

Cua ynpyroctu. 3akoH ['yka

22.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKEHMSI U cuia TpeHus nokos. Kosddunument
TpeHus. Cuiia CONMpOTUBIIEHUS NP JBM)KEHUU Tena
B )KMJIKOCTH UJIU ra3e

227

[MocrynatensHOe W  BpamaTelibHOEC JBU)KCHHE
a0COIOTHO TBEPIOTO TEa

228

MoOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpPAlICHHUS.
[Inedo cunbl. YcioBus paBHOBECHS TBEPAOIO TEIA B
Hnco

229

Texuuueckue YCTpOfICTBaZ IIOJIIMITHUKHU, ABUXXCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpaktTnueckue pabotbl. M3ydyeHue ABMKEHUS
OpycKa MO HAKJIOHHOW IUIOCKOCTH MO JEHCTBUEM
HECKOJBKHUX cull. MccnenoBanue 3aBUCUMOCTH CHII
YOPYrOCTH, BO3HHMKAIOUMX B JAedopMHpyeMOn
IPY’)KMHE U PE3UHOBOM 00paslie, OT BEJIMYUHBI UX
nedopmanuu. MccnenoBanue yciioBUi paBHOBECHS
TBEPAOrO TeJa, UMEIOIIEr0 OCh BPAICHUS

2.3

###Par###3AKOHBI COXPAHEHN I B MEXAHUKE

23.1

Nmnynse MaTepruaIbHON TOYKH, CHUCTEMBI
MAaTEepUAIBHBIX TOYEK. IMITyIbC CUIIBI U U3MEHEHUE
HMMITyJIbCa Tela

232

3akoH coxpaHeHus umnynsca B MCO. PeaktuBHOE
JBUKEHUE

233

PabGora cunsl




234

Mo1HoCTb CHIIBI

235

Kunernueckass dHepruss MaTepuUaJbHOM TOYKH.
TeopeMao KHHETUYECKOU IHEPTUU

2.3.6

[TorenumnanbHas sHeprus. [loTeHIManbHas SHEpPrus
yIpyTo neGopMupoBaHHON MPY>KUHBIL.
[ToTennmanpHas SHEPrus Tena BOJIM3U MOBEPXHOCTH
3emn

2.3.7

[TorenumanbHble U HENOTEHLUAIbHbIE CUIbl. CBs3b
paboOThl HEMOTEHIUAIbHBIX CHJI C H3MEHEHHEM
MEXaHMUYECKOW HHEPruM CHCTEMBl Tel. 3aKOH
COXpaHEHHUS MEXaHU4ECKOM SHEPrun

2.3.8

Ynpyrue 1 Heynpyrue CTOJIKHOBEHUS

239

TexHuueckne  yCTpOMCTBA:  JBHIKCHHE  PAaKeT,
BOJOMET, KOIIEp, IPYKUHHBIA MUCTOJIET

2.3.10

[Tpaktuyeckue paboThl. 3ydeHue cBs3M CKOPOCTEH
Tel mpu HeynpyroM ynape. MccnemoBaHue cBs3u
paboThl CcHUIBI C HM3MEHEHHEM MeXaHWYeCKOU
SHEPruu Tena

3 MOJIEKYJIAIPHAS ®U3UKA 1 TEPMOJJUHAMUKA
###Par###OCHOBBI MOJIEK VJISIPHO-KMHETUYECKOM TEOPUU

OcHoBHbIE MO0 EHUS MOJIEKYJISIPHO-

311 KUHETUYECKOW TEOpUU. BpOyHOBCKOE JIBHKEHUE.
Huddysus. Xapaktep IBUKSHHS U B3aHMOCHCTBHS
YaCTHI] BEIIECTBA
Mopenu CcTpOeHHsI ra3oB, JKMAKOCTEH U TBEPABIX

3.1.2 Tel W OOBSICHCHHE CBOMCTB BEIIECTBA Ha OCHOBE
3THUX MOJEJIEN

313 Macca MOJIEKYIL. Kommngectso BELIECTBA.
[MocTosinHas ABoraapo

31 314 TemnoBoe  paBHOBecue. Temmeparypa u €€

u3Mmepenue. lllkana remneparyp Llenscus
Mopnens upeansHoro rasa. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KHHETUYECKOM TEOpUU UEATBHOIrO
rasa
AGconroTHas Temmepatypa Kak Mepa CpemaHel

3.1.6 KUHETUYECKOM HOHEpPruu  TEIJIOBOTO  JBMYKEHUS
yactul rasa. [llkana temneparyp KenbBuna

317 VpaBuenue Kuanelipona — MenneneeBa. 3akoH
Hanbrona

318 I"azoBble 3akoHBI. M30mpo1iecchl B H1€aIbHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMaA,




u30xopa, nzobdapa

3.1.9

TexHuueckue ycTporcTBa: TEPMOMETP, OapomeTp

3.1.10

[Ipaktuyeckue paboThl. Mi3MepeHue Macchl BO3ayxa
B KJacCHOM KomHare. MccinenoBaHue 3aBUCMMOCTH
MEXIy TMapamMeTpaMu COCTOSIHUS pa3peKeHHOro
rasza

3.2

OCHOBbI TEPMOJIMHAMMUKU

3.2.1

TepmoanmHamMuieckast cucTeMa. BuayTpennss
SHEPTUsl TEPMOJUHAMUYECKON CHCTEMBI M CITOCOOBI
e€ U3MEHEHUS

322

KomunuectBo Ttennotel u pabora. BHyTpeHHss
SHEPrus OHOATOMHOI O UAECAIBHOIO ra3a

323

Bunawr TeIJIoN epeayuu: TETJIONPOBOJHOCTb,
KOHBEKLHMS, u3JIydeHue. TennoéMKkocTh  Tela.
VYnenoHad  TEINIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TEIJIOTHI IIPH TEIIonepeaadye

324

IlepBbiii  3ak0oH TepMoauHamMuku. [IpumeHeHue
IIEPBOr0 3aKOHA TEPMOJUHAMHUKU K H3OIPOLECCAM.
I'padmueckas nuntepnperanus paboTsl raza

3.25

TennoBrle MAIIIHBI. [TpuHIMTIBL e CTBUA
TEMJIOBBIX MamwuH. [IpeoOpa3oBaHus HHEpPruM B
TEMJIOBBIX MamuHax. KodpduuueHt mnone3Horo
neiictBus (nanee — KII/1) TeroBoii mammabl. [ukmn
Kapno u ero KII/]

3.2.6

Bropoii 3akoH TtepmoauHamuku. HeoOGpaTumocTb
mporeccoB B IHpupoxae. TemyioBele ABUTATENH.
DKOIOru4ecKue MpoOIeMbl TEIIOIH PreTHKH

3.2.7

Texuuueckue YCTpOﬁCTBaZ ABUTATCIIb BHYTPECHHECTO
Cropanmus, OBITOBOM XOJIOAUJIbHUK, KOHIUIIUOHECD

3.2.8

[IpakTnueckue pabotel. W3mepeHue ynenbHOU

TEIIOEMKOCTH

33

###Par### Al PET’ ATHBIE COCTOSHNM A BEIIIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KoHjaeHcauus. Vcrnapenue u
KUIIEHUE. YJelpHas TeloTa MapooOpa3oBaHMUsL.
3aBUCUMOCTb TEMIIEPATyPbl KUIIEHHS OT JaBJICHUS

332

AOcCOoOTHAs: U OTHOCUTENbHAS BIAXKHOCTb BO3yXa.
Haceimenssiii nap

333

TBépmoe teno. Kpucramnmueckue u amopdHbIe
Tesna. AHM30TpOINHUs CBOMCTB KpucrajuioB. Kuakue

KkpucTaibl. COBpEMEHHbIE MAaTEPUAIIBI




IInaBnenue u KpuUucTaJuin3anuus. YaenpHas TemioTa

334 miasnenus. Cyoaumanus
3.35 YpaBHEHUE TEMIOBOro OanaHca
TexHnueckue YCTPOMCTBA: TUTPOMETP u
336 TICUXPOMETP, KAJTOPUMETpP, TEXHOJIOTHUU TOJTyUCHHS
o COBPEMEHHBIX ~ MAaTepHajoB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOT U
337 [IpakTueckue pabotsl. M3MepeHue BIaKHOCTU
o BO3/yXa
4 DJIEKTPOJJMHAMUKA
###Par### I JIEKTPOCTATUKA
411 OnexTpuzauus Tel. OJeKTpuueckuil 3apsan. [Iea
o BUJIA SJIEKTPUUECKUX 3APAT0B
4.12 IIpoBOIHUKM, TUIIEKTPUKU U IOy POBOJIHUKHI
4.1.3 3aKOH COXpaHEHHUS AJIEKTPUUECKOr 0 3apsia
414 B3aumoneiictBue 3apsaoB. 3akoH Kyinona
DNeKTpUIecKoe TOJIE. Hanpspk€énHocTh
4.1.5 aneKkTpuueckoro noss. IIpuHIMI Cyneprno3uLuu.
JIuHuy HanpsKEHHOCTU BIIEKTPUYECKOTO OIS
416 Pa6ora CHJT AJIEKTPOCTATUYECKOT O TOJIAL.
o [Morennunain. Pa3HOCTh MOTCHIMATIOB
4.1 [IpoBOIHUKM ©  JUAJIEKTPUKH B  IMOCTOSTHHOM
4.1.7 ANEKTPUYECKOM noJIe. Jwusnextpuueckas
MTPOHHUIIAEMOCTh
OnextpoéMkocTb. KoHaeHcaTop. DJEKTpOEMKOCTb
4.1.8 IJIOCKOTO KOHJIEHCaTOpa. ODHEpPrus 3apsyKeHHOro
KOHJIEHCATOpa
Texuunueckue yCTpOMCTBA: 3JEKTPOCKOII,
419 3EKTPOMETP, 3JIEKTpOCTaTHYECKas 3aIuTa,
o 3a3eMJIeHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOp,
KCEPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paloTBhI. N3mepenune
o 3IEKTPOEMKOCTH KOHJIEHCATOpa
###Part##ITIOCTOSHHBIN SJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIIECTBOBAaHUS MTOCTOSIHHOTO
421 aNeKTpuuecKkoro Toka. Mcrounnku toka. Cuna Toka.
42 [TocTosiHHBIN TOK
4.2.2 Hanpsioxenue. 3akon OMa 17151 yyacTka 1enu
473 DNEeKTPUIECKOe CONPOTHUBJIEHUE. YaenbHOE

COIMPOTHUBJICHUC BCUICCTBA




424

IIOCHCHOB&TGHBHOG, mapajjicJIibHOC, CMCIIAaHHOC
COCAMHCHUE ITPOBOAHHUKOB

4.2.5

Pabora snektpuueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOUIHOCTB MEKTPUYECKOTO TOKA

4.2.7

anekTpoABwxkymas cuna (manee — OJC) wu
BHYTPEHHEE CONPOTHBJICHHE MCTOYHHUKA TOKa.
3aKkoH Oma JUISt MTOJIHOMN (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe 3aMbikaHue

4238

DNEeKTpOHHAsT TPOBOJAMMOCTD TBEPABIX METAJIOB.
3aBUCHUMOCTb  CONpPOTHBJIEHHUS  METaLIOB  OT
TemrepaTypbl. CBEpXIIPOBOIAUMOCTD

429

OnexTpuyeckuii Tok B  Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBonuuku. CoOcTBeHHass W IpHUMECHas
IPOBOAMMOCTh MOJYPOBOAHUKOB. CBoiicTBa p-n
nepexoza. [TomynpoBonHUKOBBIE TPUOOPHI

4.2.11

DNeKTpU4eCcKui TOK B JJIEKTPOIUTAX.
DNEKTPONUTHYECKAs TUCCOLHALNS. DIIEKTPOJIU3

4.2.12

DJIEKTpUYECKU TOK B razax. CamMoCTOATENbHBIN U
HECAaMOCTOATENbHBIN  pa3psan. Pasnuusble THITBI
CaMOCTOSTENILHOT 0 pa3psaaa. Monuus. [1nazma

4.2.13

TexHuyeckne ycTpOMCTBA: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOUHUKH TOKa, JIEKTPOHArpeBaTEeIbHbIE
puOoOpHI, IEKTPOOCBETUTEIIBHBIC pudopHI,
TEPMOMETP  CONPOTHUBJIEHUS, BAKyyMHBIH JHOZ,
TEPMU CTOPBI u ¢doTope3ucTopsl,
MIOJTyTIPOBOAHUKOBBIN AMOJ, FalbBaHUKA

4.2.14

[IpakTueckue paboTsl. M3yueHue cMemIaHHOTO
COEIMHEHHUS PE3UCTOPOB.

M3mepenne DJIC uCTOYHHMKA TOKa W €ro
BHYTPEHHETO COIPOTHBIICHUSI. Hab6monenue
AIIEKTPOIIH3a

11 KVIACC

Kon
pa3neJia
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHTbI CO/IEPKAHUA

OJIEKTPOAMHAMUKA

43

###PartHHMAIT'HUTHOE [1OJIE. DJIEKTPOMAT'HUTHAS MHAYKIU A




ITocrosuurie MAaTrHHUTBHI. B3aumoneiictBue

4.3.1 MOCTOSIHHBIX MarHUTOB
MarnutHoe 1osie. BekTop MarHuTHOM UHIYKIUU.
439 [Ipunuun cynepno3unuu. JIMHUM MarHUTHOU
e MHAYKIUY. KapTuHa TMHUA MarHUTHOW WHIYKLIMU
IIOJISL IIOCTOSTHHBIX MardHUTOB
MarnutHOoe none NMpoBOJHUKA ¢ TOKOM. KaptuHa
JUHUW TOJS JJIMHHOTO TIPSMOTO TMPOBOJHHMKA H
433 3aMKHYTOI'0 KOJIbI[€BOT'O IPOBOAHUKA, KATYIIKH C
TokoM. OmbeiT  Opcrena.  BsaumopelictBue
MIPOBOJTHUKOB C TOKOM
434 Cuna AMmnepa, € MOyJIb U HallpaBJICHUE
Cuna JlopeHna, e€ ™Moayiab M HampablieHHE.
4.3.5 JBuxkeHue 3apssKeHHOM 4YacTHIbI B OHOPOHOM
MarHuTHoM 1oJe. Pabora cunsl Jlopenna
4.3.6 SIBneHunE 3JIEKTPOMarHUTHOW NHTYKIIHH
4377 [ToTok BeKTOpa MarHUTHON MHAYKIIMU
4338 OJC wmHAayknuu. 3aKOH  3JIEKTPOMAarHUTHOU
e uryknun Oapaest
Buxpeoe anexkrpuueckoe nomue. 9C uHaykuuu B
439 IIPOBOJHUKE, JABWXKYIIEMCS IOCTYyNaTelIbHO B
OJTHOPOJHOM MAarHUTHOM TOJIE
4.3.10 [TpaBuio Jlenua
4311 NunyktuBHOCTh. fBneHue camoumHnyknuu. 3/C
e CaMOMHIYKIHU
43.12 DHeprusi MarHuTHOTO MOJISl KATYIIKH C TOKOM
43.13 DJIEeKTPOMarHuTHOE 1oJie
TexHuyeckne ycTporucTBa: MOCTOSHHBIE MAarHUTHI,
4.3.14 IEKTPOMArHUTBI, dJIEKTPOJBUIATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS T1€Yb
[Tpaktnyeckue pabotrel. M3ydyeHHMEe MarHUTHOTO
noJisi KaTylmku ¢ TokoMm. MccnenoBanue neicTBus
4.3.15 MOCTOSSHHOI'O MarHhuTa Ha paMKy C TOKOM.
HccnenoBanue SIBJICHUS 3JIEKTPOMATHUTHOU
WHYKIIUT
5 KOJIEBAHUWS 1 BOJIHBI
###Part#HMEX AHUYECKHNE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU S
KonebatempHas cuctema. CBOOOIHBIE KOJIEOAHUS.
5.1 5.1.1 INapmonnueckue konedbanusi. Ilepuon, wacrora,
amIiTya 1 (paza konebaHuii
5.1.2 IIpy>xMHHBIN MasTHUK. MaTeMaTH4eCKUNA MasTHUK




YpaBHeHuE rapMOHHYECKUX Koje0aHui.

5.1.3 Kunematnueckoen  IUHAMHUYECKOE  OMUCAHUE
K0JIe0aTEeJIbHOT O IBUKEHUS
[IpeBpamienue »SHepruu MpU TAPMOHHYECKUX
514 konebanusax. CBs3p  aMIUIUTYIbl  KoJeOaHUM
o HCXOJIHON BEJMYHHBI C aMIUTMTyIaMH KOJeOaHuii
€€ CKOPOCTH U yCKOpPEHUS
KonebaTtenpHbiit KOHTYD. CBobozaHbIe
ANIEKTPOMArHUTHbIE KOJE€OaHWUS B  HUACATBHOM
5.15 KoiebaTelbHOM  KOHType. AHaJorusi MexAy
MEXaHUYECKUMHU u 3JIEKTPOMATHUTHBIMU
konebanusimu. dopmyna Tomcona
516 3aKOH COXpaHEHUS DSHEPrUM B  HUICAIBHOM
o KOJIe0aTeIbHOM KOHTYPE
Boinyx1€eHHbBIE MEXaHUYECKUe Kose0aHusl.
5.1.7 Pe3sonanc. Pe3onaHcHasi kpuBas. BeIHyXJeHHBbIE
AIIEKTPOMArHUTHBIE KOJIEOaHHUS.
518 [Tepemennslii Tok. CUHYCOUIANBbHBIN NIEpEMEHHBIN
o TOK.
519 MOUIHOCTP NEPEMEHHOI0 TOKa. AMIUIMTYIHOE U
o JEHCTBYIONIEE 3HAYEHUE CHITBI TOKA M HAPSDK CHUS
Tpanchopmatop. IlpousBonacTBo, mepemaya u
norpedaeHue 3JIEKTPUYECKOU SHEPrUH.
51.10 OKOJIOTUYECKHE  PHUCKM MpPU  IPOU3BOJICTBE
o SIIEKTPHIECKOM SHEPTHH. KyneTypa
WCIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOU
JKU3HU
5111 Texuuueckue YCTPOWCTBA: ceiicmorpad,
o AJIEKTPUYECKUI 3BOHOK, JJMHUH 3JIEKTponepenay
IIpakTuyeckue padoTHI. HccnenoBanue
3aBHCUMOCTHU MEPUO/Ia MAIIBIX KOJIEOAaHUHU Tpy3a Ha
5112 HATA OT [JJMHBI HUTA © MacChl Tpy3a.

UccnenoBanue nepeMeHHOr0 TOKa B ILENH U3
MOCJIE0BAaTEIbHO COCNMHEHHBIX KOHJEHCATOpA,
KaTYIIIKU U PE3UCTOpa

5.2

#H##HPartH#MEXAHMYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrpoCcTpaHeHHUsL. ITepuon. CkopocTtb
pacrpocTpaHeHusl ¥ JuInHa BOJHbIL. [lonepeunsie u
IIPO/IOJIbHBIE BOJIHBI
599 ###Par###  Uurepdepenuus u  audpakuus

MEXaHHUYCCKUX BOJIH




523

3Byk. Cropocth 3ByKa. [ poMkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

524

DNEeKTPOMAarHUTHbIE BOJHBI. Y CIOBHS W3Iy4dEHUs
AJIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
BekTOpoB E, B M v B 2JIEKTPOMarHUTHON BOJIHE B
BaKyyme

525

CBoIICTBAa 3JE€KTPOMArHUTHBIX BOJIH: OTPaXKEHHE,
MpeJIOMIICHUE, MoJsipu3aIus, v ppakims,
uHTepdeperiuss. CKOpOCTh 3IEKTPOMATHUTHBIX
BOJIH

526

[Ikana >neKTpOMAarHUTHBIX BOJH. IIpuMeHeHHe
9JIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

[IpyuHUOMIIBI ~ paAMOCBA3M M TEJEBUACHUSA.
Pagunonokanusa. DIeKTpoOMarHUTHOE 3arps3HEHHe
OKpY’KaroIIel cpessl

528

Texuuueckue YCTpOMCTBA: MY3BIKaJIbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBas JHarHOCTHKa B
TEXHUKE U MEIULMHE, pajap, paauoONpUEMHUK,
TEJEBU30p, aHTeHHA, TeneoH, CBU-neun

53

#H#HPartH#OIITUKA

5.3.1

[IpsMonuHeHOE  paclHpoCTpaHEHHE CBETa B
OIHOPOJHOM cpene. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHBI OTPaKEHUs CBETa.
[TocTpoenue u300paxxeHui B IOCKOM 3epKaje

533

ITpenomiienne cBeTa. 3aKOHBI IPEIOMIIEHUS CBETA.
AOCOIIIOTHBIN TTOKA3aTeNb MPETOMIICHUS

534

[TomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN
YTOJI IOJTHOTO BHYTPEHHETO OTPaKEHUSI

535

Hucnepcus csera. Ci10KHBIM cocTaB 6€J10ro CBeTa.

Ber

5.3.6

CoOuparone U paccerBaroOlIfe JUH3BL TOHKas
nH3a. QOKYyCHOE pacCTOsHUE U ONTHYECKas cuja
TOHKOH nmH3bI. [locTpoeHWe W300paXkeHUl B
coOuparolux U paccenBarolux JnH3ax. ®opmyna
TOHKOM JUH3EL. YBEIUYCHUE, JaBaeMOe JIMH30M

5.3.7

[Ipenenst MIPUMEHUMOCTH reOMETPUYECKOMN
ONTUKH

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
YcnoBus Ha0M0AeHus MaKCHUMYMOB U
MUHUMYMOB B HUHTEp(EpEeHIIMOHHOM KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB




Hudpakuust cera. JudpakiuoHHas peiérka.
539 YcnoBue HaOMIOIEHUS TJIABHBIX MAKCUMYMOB MPU
e NaJeHHd  MOHOXPOMATHYECKOro  CBETa  Ha

TU(GPaKIMOHHYIO PEHIETKY

5.3.10 [Tonspuzauus ceera

TexHuueckue yCTpoOiCcTBA: OYKH, ayma,
5311 ¢doroanmnapar, MIPOEKIIMOHHBIN amrapar,
o MHUKpPOCKON, TEJECKON, BOJIOKOHHAs  ONTHKA,

TupaKkIMOHHAs PeIETKa, MOISIPOUT

ITpakTueckue paboTel. M3mMepeHue mnokasarens
5312 PEIOMIICHHUS. Hccnenosanue CBOMCTB
o n300pakeHnii B nuH3aX. HabmroqeHne aucnepcun

CBCTa

BJIEMEHTbI CHELIMAJIBHOW TEOPUM OTHOCUTEJIBHOCTU

I'panuiist MIPUMEHUMOCTH KJIACCUYECKON
6.1 MexaHuKH. [locTynaTsl T€OpUN OTHOCUTENBHOCTH:
' WHBApPUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B

BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHIITEHHA

62 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
' 3ame/yieHre BPEMEHH U COKPALLEHUE JJIMHbI

6.3 DHeprus ¥ UMITyJIbC CBOOOTHON 4aCTHIIBI

CBs3p  Maccel € DJHEPruel W HMMILYJIbCOM
6.4 CBOOO/IHOM YacTHIBl. DHEprusi MOKos CBOOOAHOMU
YaCTHUIBI

KBAHTOBAS ®U3UKA

7.1

###Par###JIEMEHTBI KBAHTOBOI OIITHUKU

@oronsl. Popmyna Ilmanka cBA3M 3Hepruum
7.1.1 ¢oToOHa C €ro yacTtoTol. DHepruss U HUMIYJIbC
¢doToHa

OtkpeiTHE U UccaenoBanue GoTodddexra. ONbIThI
A.T'. CroneroBa. 3akonbl (hoTodddhekra

VYpaBHeHue OuHmrTelHa ana  oToaddekTa.
«Kpacnas rpanuna» ¢potosrddekra

7.1.4 Jasnenne cera. Onbitel I1.H. JIeOenera

7.1.5 XUMHUYECKOE JIENCTBUE CBETA

716 Texuuueckue yCTpOMCTBA: (OTO3JIEMEHT,
o doTogaTUuK, CoNHEUHas OaTtapes, CBETOANO

7.2

CTPOEHUE ATOMA

Monens atoma ToMmcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAaHUIO CTpOeHUs atoMa. [[nanerapnas
Moz eNlb aToMa




7.2.2

[Tocrynatet bopa. HM3nmydeHne u MOOIJIOINICHUE
(OTOHOB TNpH MEpexoje aToMa C OJHOIO YpPOBHS
sHepruu Ha Jnpyroid. Buael cnektpoB. Cnektp
YPOBHEHN SHEPrUy aToMa BOJA0pO/Ia

7.2.3

BonHoBbie cBoiicTtBa wactull. BonHwl e bpoiins.
Kopmyckynspro-BoHOBO# nyamusm. Judpakuus
AJIEKTPOHOB Ha KpPUCTAJLIaX

7.2.4

CrnoHTaHHOE M BBIHYXJEHHOE  HW3JIy4YCHHE.
YCTpoicTBO ¥ MPUHITUT pabOTHI J1a3epa

7.2.5

TexHuueckne yCTpOWCTBA: CHEKTPAJIbHBIA aHAIU3
(crIeKTpoCKoIl), J1a3ep, KBAHTOBBII KOMIIBIOTED

7.2.6

[TpakTnyeckue paboTHI. HaGmonenue
JIMHEHYaToro CreKTpa

7.3

ATOMHOE A/1PO

7.3.1

MeToabl HAOII0 A EHUS 51 perucTpanuu
AJIEMEHTAPHBIX YaCTHIL

7.3.2

OtkpeiTe pagnoaktuBHocTH. OnbITEl Pesepdopaa
M0  OMNpPENENICHUI0  COCTaBa  PaJUOAKTUBHOIO
m3nyuenus. CBoiictBa amb(da-, Oera-, ramma-
u3NlydyeHus. BiusiHue paanoakTUBHOCTU HA JKUBBIE
OpraHu3Mbl

7.3.3

OtkpeiTHE NpOoTOHA U HeWTpoHa. HykioHHas
Monenb siapa [eiizenOepra — MBanenko. 3apsin
sapa. MaccoBoe uncio aapa. M3otoms

7.3.4

Anba-pacnaa. DIEKTPOHHBIA W TMO3UTPOHHBIN
Oera-pacnas. I'amma-nsmydenue. 3aKoH
paznoaKTUBHOIO pacnaja

7.3.5

DHeprus cBsS3u HYKJIOHOB B fape. SnepHble CUJIbL.
JedexT maccsl sapa

7.3.6

SnepHble peakuuu. JlejieHne U CUHTE3 sep

7.3.7

Snepubiii  peaktop. TepMosiAepHBIA  CHHTE3.
[TpobyieMbl ¥ TEPCIIEKTUBHI SIIEPHON SHEPreTUKH.
DKOJIOTUYECKUE ACTIEKTHI JIEPHON SHEPreTUKU

7.3.8

OneMeHTapHble 4yacTulbl. OTKpPBITHE IO3UTPOHA.
@DyHIaMeHTaIbHbIE B3aUMO/CHCTBUSA

7.3.9

TexHuueckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunnbcona, simepHblii peakTop, aToMHasi 6om0a

7.3.10

[Ipaktuueckue pabotel. HWccnegoBanue TpekoB
gacTull (10 TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPO®U3NKHU

8.1

Bun 3B&3mHoro Heba. Co3Bes3nusi, sipKkue 3BE3MMI,




JIaHCThI, UX BUIUMOC IBHKCHUC

8.2

Conneunasa cucrtema. IlnaHeTsl 3eMHOW TIpymbl.
[InaHeThI-TUTaHTBl M UX CHYTHUKH, KapJIUKOBBIE
mwaneTsl. Masisie Tena CoJIHEYHOMH CUCTEMBL

8.3

Connme, ¢ortochepa u atmocdepa. ComHeuHas
AKTUBHOCTbH

8.4

Ucrounuk sueprun ConHila v 3B€311

8.5

3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETHUMOCTD, panuyc, TeMmrmeparypa, uX
B3aUMOCBS3b. JlnarpamMmma «CreKkTpajbHbIA KJacc —
CBETUMOCTDBY. 3BE3bI TJIaBHOH
MMOCJICAOBATEIFHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTDH) IS 3BE3]T TrJ1aBHOH
IMOCJICA0BATEIFHOCTH

8.6

###Par#H##BHyTpeHHee CTpOEHUE 3BE3 1.
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKICHUH
# »Borony CotHIa ¥ 3BE3. DTallbl )KU3HU 3BE3]

8.7

Mieunsiii [1yts — Hama [Nanaktuka. CrnupaibHas
crpykrypa ['anakTtuku, pacnpeneneHue 3B€31, raza
n neuid. [lonoxenne u nBuxenne ConHoa B
INanaktuke. Ilnockas u chepuyueckas MoacHUCTEMBI
lamaktuku

8.8

Tunbl ramakTuk. PaguoranakTUKH W KBaszaphl.
UEpHble OBIPBI B IAPAX FaJJAKTUK

8.9

Bcenennas. Pacumpenne Bcenennoil. 3akoH
Xab60ma. Pa3Oeranue ranaktuk. BospacT u paguyc
Bcenennon, teopuss bosbmioro B3psiBa. Mozgeis
«ropsueit BeceneHHoi». PenmkToBOE N3IyUeHNE

8.10

MaciutabHas CTpyKTypa Bcenennor.
MeraranakTuka. Hepeménnsie po0OJIEMbI
aCTPOHOMMH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEEOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUS

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM Pe3yJIbTAaTaM O0CBOCHUS
OCHOBHOM 00pa30BaTeJbHOM NPOrPaAMMBbI CPeIHEro 001Iero
oOpazoBaHus

ChopMupOBaHHOCT, yMEHMH pacro3HaBaTh (PU3UUECKUE SBICHUS

(mporecchl) M OOBSCHATH UX HAa OCHOBE U3YUEHHBIX 3aKOHOB

Bnanenue OCHOBOITOJIararomuMmn q)HBI/I‘lCCKI/IMI/I IIOHATHUAMUA n

BEIMYMHAMU, XapaKTEPU3YIOLIMMH (PU3NUECKHUE TPOLECCHI

CchopMHPOBAaHHOCTh YMEHMH HPUMEHATh 3aKOHBI KJIACCHYECKOIl
MEXaHHKH, MOJIEKYJISIPHON busnku u TEPMOJUHAMUKH,
JIEKTPOAUHAMUKY, KBAaHTOBOW (HM3UKU JJI aHAIM3a U OOBSICHEHMS
SBJICHUII MUKpPOMHpA, MaKpoMHpa U Meramupa, pa3jiudaTb yCIOBHUS
(rpaHuLbI, 00JIACTH) NPUMEHUMOCTH (U3UUYECKHX 3aKOHOB, IOHUMATb
BCceoOLMI XapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB U OI'PaHUYEHHOCTb
UCMOJb30BAaHUS YACTHBIX 3aKOHOB; aHAJM3UPOBAaTh (PU3UUECKUE
OpOLIECChl,  HCIOJb3ySd  OCHOBHBIE  IOJIOKEHHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMUpOBaHHOCT YMEHHUS pa3iuyaTh YCIOBUS IPUMEHUMOCTH

Mojenel (pru3nuecKux Tea U MPoLeccoB (SIBJICHUH)

ChopMHUpOBaHHOCTh YMEHHMS pellaTh pacd€THbIE 3aJadyd C SIBHO
3a/laHHOW M HESABHO 3aJaHHOM (U3MYECKOM MOJIENbIO: Ha OCHOBAaHUU
aHaJM3a YyCIOBUS BBIOMpAaTh (DU3MUECKUE MOJENH, OTBEYAIOIUE
TpeOOBaHUAM 3a/1a4H, IPUMEHATH (POPMYJIbL, 3aKOHbI, 3AKOHOMEPHOCTH
U TOCTylaThl  (U3MYECKHMX  TEOPUH  IMpPU  HCIOJIb30BAHUU
MaTEMaTUYECKUX METOAOB pEIIECHUs 3a1ad, NPOBOAUTH PAacyEéThl Ha
OCHOBAaHMM HMEIOUIMXCA JAHHBIX, aHAJIU3MPOBaTh pPE3YJbTaThl H
KOPPEKTUPOBAaTh  METOAbl  pEIIEHUs C y4E€TOM  IOJYyYEHHBIX

pE3YJIBTATOB

Pemate kauecTBEHHBbIE 3a/auu, TpeOyrollMe MPUMEHEHUS 3HAHUM M3
pa3HBIX PA3JENIOB IIKOJBHOIO Kypca (HM3MKH, a TaKKe HHTErpanuu
3HaHUH M3 JApPYrUX [PEIMETOB E€CTECTBEHHOHAYYHOIO  IMKJIA!
BBICTPAaMBaTh JIOTMYECKYIO LEMOYKY PACCYXKACHUH C OIOpOM Ha

N3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (bl/ISI/I‘IGCKI/IC SABJICHUA




Bnanenue OCHOBHBIMU MEeTOJaMHU Hay4HOT O HO3HAHMS,
UCMOJb3yEMbIMU B (U3UKE: MPOBOAUTH TMpPSAMbIE U KOCBEHHBIE
U3MepeHHs (QU3UYECKMX BEIUYMH, BbIOMpas ONTHUMAJbHBIA CHOCOO
U3MEPEHUs U MCIONb3YsI U3BECTHbIE METOJbI OLIEHKU IOIPELIHOCTEH
U3MEpPEeHUH, TPOBOAMUTH HCCIENOBaHHE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYUH C HCIOJb30BAaHUEM TPSMBIX H3MEpPEHUl, OOBICHSITDH
HOJTy4YEHHBIEC PEe3yJIbTaThl, UCTIONB3Ysl (U3UUECKHE TEOPUH, 3aKOHBI U
HOHATHSA, U JeNaTh BBIBOJBI; COOMIONATH MpaBUia OE30MacHOro Tpya
IIpU MPOBEJECHUH UCCIEAOBAHUN B paMKax y4eOHOro 3KCIIEpUMEHTa U
y4eOHO-UCCIIEIOBATENbCKOM  JEATENbHOCTH C  MCIHOJIb30BAaHUEM
IU(QPOBBIX  M3MEPUTENBHBIX  YCTPOHCTB U J1aOOPAaTOPHOIo

o0opyaoBaHus

CpopMupoBaHHOCT ~ YMEHUW  aHAIM3UPOBATb U OLIEHUBATH
MOCJIEJICTBUS OBITOBOM M MPOU3BOJCTBEHHOH JESITEIBHOCTH YEIOBEKa,
CBSI3aHHOW C (DPU3MYECKUMHU MPOIECCAMHU, C MO3HUIUH HKOIOTHIECKOM
0e30macHOCTH; MPECTAaBICHUI 0 palroHaJIbHOM
MPUPOONOIB30BAHUN, A  TaKKE€  pa3yMHOM  HCIHOJIb30BaHUU
JIOCTW)KEHUM HAayKU W TEXHOJOTMW JUIsl JlajdbHEHIIEro pa3BUTHUA

YeJIOBEYECKOro 001ecTsa

OBnazneHue pa3IMyHBIMU criocodamMu  paboTel ¢ HHGpoOpMauei
¢u3nyeckoro  coAaepkaHMs C  HMCHOJb30BAaHHEM  COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHHH KPUTHYECKOIo

aHaJM3a U OLIEHKH JJOCTOBEPHOCTH MOTy4aeMoi HHPOpMaIUH

10

ChopMuUpOBaHHOCTH ~ YMEHHH  TNPUMEHSATH  OCHOBOIOJIATAIOIINE
aCTPOHOMMYECKHE IIOHATUSA, TEOPUM M 3aKOHbl JJIsI aHaiau3a |
00BsiICHEeHHsI (PU3MUECKUX TMPOILIECCOB, MPOUCXOIANIMX Ha 3BE3NAX, B
3BE3HBIX CHCTEMaX, B MEXKIAJIAKTUYECKOM Cpene; JABMKCHUSA

HeOECHBIX Te, 3BOIIONHY 3BE31 M BeenenHoi




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbIX HA ETID
1O ®PU3UKE

K
ol Kon

pazaeJa/t IIpoBepsieMblii 31€MEHT COAEPKAHUSA
3J1eMeHTa
€MbI

1 MEXAHUKA

1.1 KMHEMATUKA

111 MexaHu4ecKkoe JABUXKCHUC. OTHOCHUTECIBLHOCTh

MCXaHNYCCKOI'O IBUXXCHUSI. Cucrema oTcuéra

MaTepI/IaHBHaH TOYKa.

Eé€ pammyc-Bekrop:
Flt)=(xlz) e ) =(2)),

TpaeKTopIId,

IIepeEMEIIeHIIC:

1.1.2 - = - - -
Ar=r(ty)-r(t)=r,-1n=

1
= (Ax,Av,Az),

IVTE.
CIokKeHIe MepeMeIneHHii:

&y =0+,

CkopocTh MaTepHaIbHON TOUYKU:

=i'r'= [Ux.UT.U__].

- -

1.1.3 v, =—L =X,. aHANOTNYHO v, =y, v.=Z/
r—=0

CroeHIe CKOpPOCTell: 0, =0, + 0, -

Brruncnenue MEPEMECUICHUA U ITYTU MaTepHaHBHOfI TOYKH

MIpU MPSIMOJIMHEHHOM JIBH)KEHUH BAOJb OCH X 10 rpaduKy




3aBHCHUMOCTH Vx(t)

- . AD
YCKDI}EHIIE MaTePHAIBEHOII TOYKIL a = —L =U, =
£l

At
1.14
Au o,
a,=—2= =(uv,)’'. aHaNOIIMHO a, =(v, |, a.=(v.
) At Ar—0 o - T ) )
PaBHOMEpHOE NPSMOIMHENHOE IBUKCHHE:
x(t) = xg + Vout

x(1)

0

+
1.1.5

0x

Ve (t) — vg, = const

()




Ox

const

PaBHOYCKOpEHHOE NPSAMOIMHENHOE JBUKEHUE:

x(t)=x,+uv r+—ﬂr‘*'r
- ‘o 0x 9

e

v(t)=vu, +at

1.1.6 a,. = const
22 _ 5 .
UJI UELT - -'H.T [""’2 ""’1]
L 4
HPII ABILKEHINI B O[THOM HAIPABIISHII IIVIE S = L
CBoOonHOE azieHne. Y CKOpeHUe CBOOOIHOrO MaJIEHUsI.
Vi ﬁo
1.1.7 l

o Xo {-

JIBuxKeHue Tena, OpoLIeHHOI 0 O/ YIIOM 0 K TOPU30HTY:




x(f) =x, + Ut =x +U,cosa-f

v,(t)=v,, + g, =y,sina— gr

=0

=—g =const

i
|-
{u (t)=uv, =v,cosa
{

o
o X
o
=]

¥

1.1.8

Kpusonuneitnoe nqeuxenue. J[BukeHne MaTepuaibHOon
TOYKH 1O OKPYKHOCTH.
VYrioBas u TMHENWHAs CKOPOCTh TOUKHU:

v =wR

wR
IIpu paBHOMEPHOM JIBUKEHUU TOUKH MO OKPYKHOCTH
21 5
w=—=2mv
T
w

2w




270
. LleHTpoCcTpeMUTENbHOE YCKOPEHUE TOUKHU:

ye = 5 = w?R

nc

R
. [lomHOE yCKOpEHHE MaTepHaIbHON TOUKU

Teépnoe Teno. [loctynatenbHoe U BpamaTeabHOE

119 JIBUYKEHUE TBEPAOTO Tela
1.2 JNHAMUKA
121 Nuepunansupie  cucremsl  orcuéra. IlepBhlii  3aK0OH
o Herotona. [IpuHnun otHocuTenbHOCTH [ ammes
1.2.2 Macca tena. ILnoTHOCTH BeniecTsa:




1.2.3

Cuna. ITpuHUMO Cynepno3uLUu CUJI:

-

FpaBHOAeﬁCTB = Fl + F2+- -

PaBHOJICHCTB




1.2.4

Bropoii 3akon HeroTona: 11t matepuansHoi Touku B 1CO

hd -

F, =ma,




Ap = FAt

1.2.5

A
p
F
At
npu
F = const
F
const
-———
Flz Fy

Tperuii 3akon HproTOHA 1151 MaTepragbHbIX TOYEK:

-

Fiy = —Fp




21

3aKOH BCEMHPHOTO TATOTEHUS: CHJIBI MPUTSAKECHUS MEXKITY
TOYECUYHBIMH MaCCaMH PaBHBI
mym,

R2

F=G

1.2.6




Cuia TSKECTH. HeHTp TSDKECTU Tejla. 3aBUCUMOCTh CHUJIBI
TSDKECTH OT BBICOTHI h HaJl IMOBCPXHOCTHIO IIJIAHCTBI

panuycom RO:
GMm

9= R, + )2

mg

(R

h)

GMm




Cuna ynpyrocru. 3akoH ['yka:
F, = —kx

F
127 '
—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUS
Ep =puN
F
P
UN
1.2.8
Cuuia TpeH#Hs TOKOS:
Ep, < uN

P

VAN




Koadpdunuent tpenus

JlaBnenue:
P=%
p
\)
1.2.9
F
L
1.3 CTATHUKA
f
F
MOMEHT CHJIbI OTHOCUTENBHO OCH BPAILEHHS:
[M| = Fl, rae 1 — miedo cusibt
F
1.3.1
F
OTHOCUTEIIPHO ~ OCH, Ipoxoadmed uepes Touky O
NepHEeHANKYJIIPHO PUCYHKY
1.3.2 IenTp macc Tena. LleHTp Macc cUCTEMBI MaTepHAIbHBIX
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B onHOpOonHOM moJie TSKECTH

(g = const)




const)
IEHTP MAaccC TeJla COBMAIAET C €0 IEHTPOM TSKECTH

VYcnoBus paBHoBecus TBEpAoro tena B MCO:

[M,+M, +...=0
1.3.3

1}:"1 +F,+...=0
#H##HPar##
3akoH Ilackana
1.34
Hasnenue B xxuakoctu, mokosieiics 8 MCO:
P =po+pgh
p
###HParttttt | P
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0
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pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#H#HPar##H#
1.3.6

Apx




BBITCCH

€CJIA TEeJIO U KUAKOCTh mokosites B UCO, To

FApx = ngBblTeCH

Apx

pgv

BbITCCH

YcoBue miaBaHus Tl

1.4

3AKOHbI COXPAHEHIA B MEXAHUKE

HH#HPar#H#
1.4.1

NMiynbc MaTepHaIbHON TOYKH:

p=mv




Nmnynsc cucremsl Tem:

p=p tp2+..

p

P

HHHPartH ‘
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3aKOH U3MEHEHHUS U COXpaHCHUA UMITYJIbCa:

B 11ICO
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Ap = A(pl +p2t.. ) = FlBHeLLIHAt + FZBHeLUHAt+- "
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PeakTnBHOE IBUXXKEHUE
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1.4.4 PabGoTa cuibl Ha MajaoM NEPEeMCUICHU U
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MOoOIHOCTb CUJIBL:

€CIIU 3a BpeMs
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pa60Ta CHUJIbI UBMCHACTCA Ha , TO MOIIIHOCTDH CHJIBI
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1.4.6

Kunernueckas OQHEPIrus MaTepHaHLHOﬁ TOYKMH:

KHWH

my

2m

2m




3aK0H U3MEHCHUS KMHETHYCCKOM OHEPruu CUCTEMBI

MatepuanbHbiXx Touek: B MCO AEkun = Al + A2 + ...

1.4.7

HOTCHHI/IaHLHaH OHCPIrus:
JJI1 ITOTCHIMAJIBHBIX CHUJI

A12 = Ell'[OTeHLl - E2n0TeHu_= AEI‘IOTeHLl

1norenn

210TeHIl

AE

TOTEHI]




[ToTenumanbHas 3HEPrusi MaTEpUAIbHON TOUYKHU B
OJHOPOJHOM ITOJIE TSKECTH:

EI'IOTeHL[ = mgh

MOTEHI]

mgh

[TorenuuanbHas SHEPrus ynpyro nehOpMUPOBAHHOTO

TCIIAa:

kx?
EI'IOTeHL[ = T

MOTEHI]

kx




1.4.8

3aKOH U3MEHEHHS U COXPaHEHHS MEXAHUYECKOW dSHEPIUH:
Euex = Exun * Enorer,
B IICO AE,ex = Ascex menoresm. cuns
B HCO AE,ex =0, eCIIH Agcex menorerm. cux = 0

1.5

MEXAHMWYECKHNE KOJIEBAHNM A 1 BOJIHBI

1.5.1

l'apmoHnueckue  kojeOaHWS  MaTEpHANIbHOW  TOYKH.
Avmmumtyna u dasa  komebanumit. Kunematmueckoe
OIHCaHUE:!

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

v =x/.

a(d=(v, ), =—o'x) =a +a'x=0,
IZI€ X - CMEILEHNE U3 PABHOBECHS.

HI/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

mw

. OTO 3HAYUT, UTO
E, = —kx.




—kx.

OHepreTuyecKoe oInKcaHue (3aKkoH COXpaHEHUS

MEXaHUYECKOU SHEPrUn):

-

JJH_Fﬁ_rm;jm_k& _

2 2 2 2

CBs3b aMIUIMTY/Bl KOJMEOAHUI CMeIlleHUs] MaTepuaibHON
TOYKM C aMIUIMTyJaMH KoseOaHui €€ CKOpocTH H

YCKOPEHUSL:

U =04, a_ =04

[Tepuon u yacrora kKoaeOaHMI:

r=2r_1

3] Vv

[Teprox Manblx CBOOOAHBIX KOJIeOAaHUN MATEeMAaTHYECKOTO

MasiTHHUKA!
1.5.2 i
T=2m |—
g
ITepuon cBOOGOAHBIX KOJIEOAHUH NPY)KUHHOTO MasiTHUKA:
m
T =2m|—
l's
153 Bomyxnennole  konebanus. Pesonanc. Pe3onaHcHas
KpUBas
[lonepeunble ®  mpoponbHble  BOJHBL — CKOpOCTH
pacnpocTpaHEHUs U JJIMHA BOJIHBI:
1.5.4

v
A=vT =—
v




WnTepdepennus u qudpaxus BoIH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYIJIAPHAS ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA
Monenu CTpoeHUs Ta30B, JKUIKOCTEH W TBEPIBIX TeIl.
[Tycth TepMoauHaMHuUueckasi cucTemMa (Telno) COCTOUT u3 N
OJIMHAKOBBIX MOJIEKYJI. Torma KoJIM4ecTBO BEIIECTBa
N m
VTN T
%
2.1.1 )




rac

— 4uciio ABOraipo, m — Macca CUCTeMBbI (Tena),

U
u
— MOJIIpHAs Macca BeIlecTBa
2.1.2 TemnnoBoe ABMKEHHE ATOMOB U MOJIEKYJI BEILIECTBA
2.1.3 B3auMopgeiicTBre yacTHIl BEIIECTBA
2.14 Huddysus. bBpoyHoBckoe nBHKEeHHE
2.1.5 Monens uneanpaoro raza B MKT

16 CBsi3p MEXIy [JaBIE€HHUEM M CpelHEH KHHETUYECKOU

3H€pFI/I6ﬁ MMOCTYHnaTeC/IbHOIO TCIIJIOBOI'O JABUKCHUA




MOJIEKYJI uaeanbHoro raza (ocHopHoe ypaBuenue MKT):

1 5 2 (mp?) 2. —
p=—-mjw =—n-| — =—MN-&,.
3 31 2 3 '

rae m0 — Macca OTHOM MOJIEKYJIbL,

Tl:V

- KOHICHTpAl U MOJICKYJI

2.1.7 AbcomoTHas temneparypa: T =t +273K
Ces3p TemmepaTypbl ra3a co cpeaHed KHHETHYEeCKOU
SHEprue MOCTYNATEeNbHOIO TEIUIOBOIO JBUKEHUS €ro
MOJIEKYJL:

2.1.8 - _i"wl —3}@]"‘

2.19 VYpaBuenue p = nkT

2.1.10

Mogens uaeanpbHOro raza B TEPMOJMHAMUKE!




( VpapHeHHe Menmereera — KianeHpora

| BEIpeUKeHHe U1 BHYTPEHHEH SHePIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mprmer
3aIcI):

pRT

pV=%RT=vRI=NH, p=t

BrIpakeHHe U1 BHyTpeHHell 3Hepriil 0IHOATOMHC
rasa (IIpIMeHIMBIe OpMBI 3aIlIIcH):

L‘=%vRT =%NIcT =3 M pT —ve,T= %pV

2

2.1.11

3akoH JlanpTOHA AJ1s1 TaBJIECHUSI CMECH Pa3peKEHHBIX ra30B:

p=p +p2t+..




2.1.12

W3onporieccsl B pa3pexeHHOM raze ¢ MOCTOSIHHBIM YHCJIOM
MosieKyJ N (C TOCTOSSHHBIM KOJIMYECTBOM BEIIIECTBA V):
n3orepma (T = const): pV = const ,

n3oxopa (V = const):

p
— =const
T

T

p

const

n3obapa (p = const):
|4
— = const

const




['paduaeckoe mpencraBiieHne u3omporeccos Ha pV-, pT-u
VT- muarpamMmmax.

OOBeaMHEHHBIN I'a30BbIH 3aKOH:

pV .
T = cons

const

JJI1 TIOCTOSITHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIIJ_IeHHBIe N HCHACBINICHHLBIC IIapBhbI. KauecTBennas

3aBUCUMOCTb INIOTHOCTH W HOABJICHHUA HACBIMICHHOI'O Iapa

2113 OT TeMIlepaTypbl, HX HE3aBHUCUMOCTb OT 00BEMa
HACBILICHHOr'O Mapa
BnaxxnocTs Bo31yXxa.
OTHOCHUTENBHAS BIA)KHOCTD!
¢ _ pnapa (T) _ pnapa (T)
pHaCbI].L[Hapa (T) pHacmLLmapa (T)
¢
2.1.14 =

p

HachIIITapa




()

()

(D

()

mapa

HachILIIapa

mapa

N3MeHeHune arperaTHbIX COCTOSIHMM BEIIECTBA: UCIAPEHUE

2.1.15

M KOHJIEHCAllMs, KHIICHH € JKHUIKOCTH

N3MeHeHmne arperaTHbIX COCTOSIHMM BEIIECTBA: IJIABJICHUE
2.1.16

Y KpUCTAJUIA3ALUS
2.1.17 [IpeoGpazoBanue sHEeprun B ha3oBbIX MEPEXoIax




2.2

TEPMOAVMHAMUKA

221

TemnoBoe paBHOBECHE U TeMIIepaTypa

222

BuyTpennss sHeprus

223

Tennonepenaya kak crnocod0 M3MEHEHUS BHYTpPEHHEH
sHepruu  0e3  coBepuieHus  pabotel.  KonBekius,

TCIIJIOMPOBOAHOCTL, U3JTYYCHUEC

224

KomndecTBo TENIOTHI.
VYaenbHas Tena0EMKOCTh BEILIECTBA C:

Q = cmAT

cmAT

225

VYnenpHas TemnoTa napoodpazoBanusi L: Q = Lm.
VienpHas TemiaoTa IIaBiaeHus A: Q = Am.

VYaenwpHas TemoTa cropaHus Tomimsa q: Q = gm

2.2.6

DnemeHTapHas paboTa B TEpMOAUHAMUKE:
A = pAV

pAV

Brraucnenne pabGoTtel 1o Tpaduky mporecca Ha pV-

AuarpamMme

227

IIepBblil 3aKOH TEPMOIUHAMUKH:

Q12 =AU;; + A1, = (Uz —Uy) + Ags




AU

w

Anmnabara:

Q12 =0= Ay, = (U; — Uy) = AUy,




w
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Bropoii 3akoH TepmoauHamuku. HeobpaTumele mporeccsl




[TpuHumne! nevictBus tennobix MammH. KIT/L:

Makcumanbaoe 3Hauenne KI1/I. [ukn Kapuo:
T.. —T. T
2.2.10 MAX TN = Npy, = —b X _ ] — Zzem
Fapuo ‘Tm ‘Tm
YpaBHeHUE TEII0BOro OajgaHca:
Q1 +Q2 +Q3+= 0

1

+

2
2.2.11




SJIEKTPOAMHAMUKA

3.1

SJIEKTPMYECKOE I1OJIE

3.1.1

OnexTpuzanys Tel M €€ NPOSIBICHUS. DJIEKTPUYECKHU
3apsan. JIBa Buaa 3apsaa. DJIeMEHTapHBIA 3JIEKTPUYECKHM

3apsa. 3aKOH COXPAaHEHUs JIEKTPUUYECKOro 3apsaa

3.1.2

B3anmopneiictBue 3apsaoB. Toueunsie 3apsaapl. 3aKOH
Kyiona:
B OZTHOPOJHOM BEILECTBE C JUNIEKTPUIECKOU

MMPOHULIACMOCTBIO

q,

F:k|{?1|'|:ﬁ __1 _|"'.;"1|'1
&1 4mes, 17

3.1.3

Onextpuyeckoe mnoje. Ero pgeiictBue Ha 3JIeKTpUUYECKHE

3apsiibl

3.14

Hanpspk€HHOCTB 371€KTpUYECKOro MOJIs:

-

- F

Qr[po61-1b1171

MPOOHbIH




ITone Toueunoro 3apsja:

q

E, = kﬁ
p
k
r
2
q

OJHOPOAHOE ITOJIE:
E = const.




const.

Kaprunbl mnHAN HanpsHKEHHOCTH ATUX HOJIEN

HOTCHHI/I&J’ILHOCTB QJICKTPOCTATUYCCKOT' O ITOJIA.

Pa3nocts MMOTCHIIUAJIOB U HAITPSIPKCHHUC!

A1z = q(d1 — P2) = —qAdp = qU.

q(¢

qU.

HOTCHHI/IaHLHaH OHCpPrus 3apsjia B IJJICKTPOCTATUYICCKOM

I10JIC:




-AW

ITorenuuan QJICKTPOCTATHUYCCKOI'O ITOJIA:

o=
q
¢
q
W

CBs13b HaHp}I)KéHHOCTI/I IIOJIAA U pa3HOCTU IMOTCHIHAJIOB JJIA

OJTHOPOJHOTO 3NeKTpocTaTrueckoro nomus: U = Ed

3.1.6

[IpuHIMI Cyneprno3uLIMY dIEKTPUYECKUX MOJIEH:

E:E1+E2+,¢:¢1+¢2+







IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IPOBOIHHKA

Et=0

E
3.1.7
1
0
, BHYTpY U Ha IIOBEPXHOCTH IIPOBOJHUKA (@ = const
318 JusnekTpuku B 3JEKTPOCTATUYECKOM noie.
JusnekTpruyeckasi IpOHUIIAEMOCTh BEILECTBA €
Konnencatop. D1eKTpOoEMKOCTh KOHJIEHCATOpA:
q
C=—
U
C
3.1.9
U




DIeKTPOEMKOCTB MIOCKOr0 KOHIEHCATOpA:

&€

eC

3.1.10

Hapannenbﬁoe COCANHCHUC KOHACHCATOPOB:

q=17q +q2+""U1 = UZ =...,Cnapa,m—C1 +Cz+




HapasI




IlocaemoBaTeabHOE COCTUHEHHNES KOH/I CHCATOPOB:

U=U+Uz...q1 =q2 =..., =—+=—+..




T10CJ1




3.1.11

OHeprus 3apsyKeHHOr0 KOHEHCaTopa:
U CU? 2

W=l v _a

2 2 2C

qU




cU

2C

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

=24

At Ar—sl)

Tlocrosuusiit TOK: I = const

Jlns moctostHHOr O TOKa q = It

322

VcnoBus Cym€CTBOBAHUA SJICKTPUUICCKOI'O TOKA.

Hanpsoxenne U u OJIC E

323

3akon Oma Ji1s1 yyacTka 1ernu:

U
I =—=
R




DIIEKTPUYECKOE

COIIPOTUBJICHUEC.

3aBUCUMOCTD

COIMPOTHUBJICHUA OAHOPOAHOI'O NPOBOAHHKA OT €0 JJIMHBI U

cedyeHus. Y aenbHOe COIIPOTUBJICHUC BCUICCTBA.

l
R:p§

R
3.2.4 p

S

l

Ucrounuku Toka. 9JIC nCTOYHMKA TOKA:

A
E — CTOPOHHHUXCHJ
q

3.2.5




A

CTOPOHHHUXCHIT

BHYTpeHHee COIIPOTHUBJICHUC HCTOYHHUKA TOKaA

3.2.6

3akoH OMa /1715 TOJHOM (3aMKHYTOMH ) 3JIEKTPUY ECKOM 1IeTIN:

E=1R + Ir, oTkyna

E.r




3.2.7

[TapannensHOE COeUHEHUE TPOBOTHUKOB!
I=I1+12+..,U01=02=..,
1 1 1

=—+—+.
Rnapajm Rl RZ

napaui




HOCHCHOB&TGHBHOC COCANMHCHUE ITPOBOAHUKOB:
U=U1+02+.., 11=12=..,
RHOCJI - Rl + R2+...

TIocJ




3.2.8

Rt

Pabora anexktpuueckoro Toka: A = [Ut.
3akoH [[xoyins — Jlenua:
Q = IRt

Ha pe3ucrope

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




329

MOH_[HOCTB OJICKTPUYICCKOI'O TOKaA:

TennoBas MOIIHOCTDb, BbIJICIIIEMAsA Ha pE3UCTOPC:

2

2 U -

P=IR=—-=]U
R

MoImHOCTE HCTOYHHKA TOKA:

3.2.10

CBOoOOAHBIE HOCUTENH  JJEKTPUYECKUX  3apsAIoB B
MpOBOAHUKAX. MeXaHu3Mbl TMPOBOJUMOCTH  TBEPIBIX
METaJUIOB, paCTBOPOB M PACIIABOB 3JIEKTPOJIUTOB, I'a30B.

[HonynpoBonuuku. [1oaynpoBOAHUKOBBIN 11O

33

MAI'HUTHOE I1OJIE

3.3.1

MexaHHYeCKOe B3aHMOACHCTBHE MAarHuToB. Mar"HuTHoe
noie. Bektop  marmuTHOM < mHAyKuuu. [lpuHnmn

CYIICPIIO3UITUN MAIrHUTHBIX MOJIeH:

B = B1 +B2+




JIuHnM wWHAYKUMM MarHUTHOro mnoJisi. KapruHa smHMA
WHIYKIUU MarHUTHOI'O OIS ITOJI0OCOBOTO Hu

IIOJKOB 006pa3H0r0 IIOCTOSAHHBIX MarHuToB

OnbIT Opcrena. MarHuTHOE MOJi€ MPOBOJHUKA C TOKOM.

KapTI/IHa JIMHUHN HHAYKOUHW MAr"iuTHOI'O II0JIA OJIMHHOTO

332
OpsMOro  MPOBOJAHMKA W 3aMKHYTOIO  KOJIBI[EBOT'O
MIPOBOJIHUKA, KATYIIKH C TOKOM
Cua Amnepa, e€ HanpaBJieHUE U BEJIMUMHA:
F, = IBlsina
F
A
3.3.3
IBlsina

, TJI€ 0L — YT OJI MEXKy HallpaBJICHUEM IIPOBOJIHHUKA U BEKTOPOM




12

334

Cuna JlopeHua, e€ HanpaBJIeHWE U BEIMYUHA!

Frop =1 q | vBsina

Jlop

| gl vBsina
I/I€ 0. — YT oJl MEXKy BEKTOpaMu

-

v

. I[BI/I)KCHI/IG Sapﬂ)KeHHOﬁ qaCTUIbI B OIHOPOJHOM MAarHuTHOM

I10JIC

34

OJIEKTPOMATHUTHASA NHIYKLNA




3.4.1

[ToTok BeKTOpa MarHUTHOW UHAYKIUU:

® = B,S = BScosa

BScosa

3
T

34.2

SBnenue anekTpomMarHuTHOUW MHAYKUUU. D/]C nHayKmm

343

3aKOH JIeKTPOMarHUTHOW nHAyKuun Papanes:

AD

E:__

v I

Af—0

344

X
\% U, )
g‘ !

O/IC uHAYyKIHUH B IPSIMOM TTPOBOJHUKE JIITUHOM 1,

JBIDKYIIIEMCSI CO CKOPOCTBIO

-

v




(fuz)

)

B OJHOPOJJHOM MAarHUTHOM moie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0L — yroJl MeX1y BeKTOpoM B 1 Hopmaiibio

n

K IUIOCKOCTH, B KOTOPOM JI€XKaT BEKTOPHI

>
>

lnv




; €CIH

4




TO

| E; |= Blv
| E
Blv
345 [Ipasuiio Jlenna
NHIyKTUBHOCTB:!
d
L=—
I
L
1
3.4.6
)
,umm @ = LI,
Camounnaykuus. 3/1C caMOMHIyKLIU:
AT
E; :_L_.L =—LI,
Aty g
DHeprust MarHUTHOT'O MOJISl KATYIIKH C TOKOM:
34.7 _LI?

W, =
L=




LI
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OJIEKTPOMAT'HUTHBIE KOJIEBAHMSA N BOJIHbI

3.5.1

2

KonebatenpHplii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE

KOHe6aHI/Iﬂ B HACAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(t) =g, sin( ot +q@,)

Ifffﬁl =0, = 0 008 ( 008 + g ) = I, cos( et + )
®opmyna ToMcoHa:

T =2nVLC




LC

, OTKyJa

2w

LC




CBs3p aMIUIMTYABI 3apsAa KOHJAEHcAaTopa € aMIUIMTYAOU
CWJIBI TOKa TP  CBOOOAHBIX  BJIEKTPOMArHUTHBIX

KoJIe0aHUIX B U€aIbHOM KoJiebaTeIbHOM KOHTYpE:

Qonax = —

C))

3aKOH COXpaHEHHUs PHEPrUu B HJICATBHOM KOJIeOATEThHOM

KOHTYpE:
3.5.2
353 BbIHyX/1€HHBIE 3JIeKTpOMarHuTHbIe Kosiebanus. Pesonanc
Ilepemennbit  TOK.  Ilpom3BoacTBO, mepemada U
noTpebaeHne YIEKTPUIECKON IHEPTrUU
24 cu® LI’ _cu’_ LI
+ = = = =R = const.
2 2 2
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Bzaunmnas
OpUEHTAlUsl BEKTOPOB B JJEKTPOMArHUTHOM BOJIHE B
BaKyyMe:
E1lBlc
E
355 1
B




156 [IIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpssmMonuHeitHOE pacnpoOCTpaHEHUE CBETa B OJHOPOIHOMN
cpene. Toueunsiii ncrounuk. JIyy ceera
3aKOHBI OTPaKEHHSI CBETA.
a=p
a
3.6.2
olp
T7777 777777
3.6.3 [TocTpoenune n300pa>keHM B INIOCKOM 3epKaJie
3aKOHBI TPEJIOMIICHUS CBETA.
[Ipenomnenue ceera:
nysina = n,sinf.
n
1
3.64
sina
n

sinp.




AOGCONMIOTHBIN MOKa3aTeNb IPETOMIICHUS:
c

Nagec = v

abc

OTHOCHTEIIBHBIN MOKA3aTelb NPEIOMIICHUS
N, U

nOTH
1 U2

OTH




Xon srydeld B IpU3Me.
1"1 = 1"2 . .”1}.1 = .”2}.2
CooTHOIIEHNE YAaCTOT M COOTHOILIEHHWE JJIMH BOJH IpHU

nepexoac MOHOXPOMATUYCCKOTO CBETa UYCPE3 TI'paHULY

paszena IByX ONTHYECKHX CPe.:




3.6.5

nH,<mn 1y

o E
ITomHoe BHYTPCHHCC OTPA’KCHUC.

[IpenenpHBIN yroa MOJIHOTO BHYTPEHHETO OTPAXKEHUS:

. 1 n;
Sinay, = =—
nOTH Tl1

Sino.

OTH




Cobuparonyie ¥ paccerBarolye JIMH3bl. TOHKas JMH3A.

DOKYCHOE PacCTOSHUE U ONTHYECKAs CUjla TOHKON JIMH3BL:

1
D=—
F
D
3.6.6
F
1
®opmyJia TOHKOW JIMH3BIL:
1 4 1 1
d f F
3.6.7




VBenauueHue, 1aBacMoe JIMH30M:

_h _If]
F_H_ d




d T

S

F\ h
f

g

B ciydae paccenBaromen JIMH3bL:

3.6.8

1
D0 = F =—0,
D







Xox myda, IpOUIeAIero JMH3Y M0 IPOU3BOJIBHBIM YIJIOM
K €€ riaBHOU ontuyeckoi ocu. ITocTpoeHne n3obOpakeHHi
TOYKH M OTPE3Ka MPSMON B COOMPAIOIIUX U PACCEUBAIOIINX

JJMH3aX U UX CUCTEMAax

3.6.9

doroanmapaT KaKk ONTHYECKUHW mpubop. [mas kak

OIITHYCCKas CUCTEMA

3.6.

WNutepdepenius  cBera.  KorepeHTHbIE  MCTOYHHUKH.
VYcnoBuss HaOMIONEHUS MAaKCUMYMOB W MHMHHMYMOB B
uHTepHEepEeHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOIr€pC€HTHBIX UCTOYHUKOB:

A
MAKCIIMYMBI — A=2m—, m=0,+1.£2.£3 |

i

A
MITHIIMYMBI — ﬂ:{zmﬂ_];, m=0,£1,+2.+3__

.ﬁ

3.6.11

Hudpakuus cera. JudpaknuoHHas pemérka. Y cCloBHE
HAOMIOJEHNUsI TJaBHBIX MAaKCUMyMOB MpU HOPMajJbHOM
MaJIcHUd MOHOXPOMATUYECKOI'0 CBETa C JUIMHOW BOJHBI A

Ha pel€TKy ¢ nepuoaom d:

dsingy, =miA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus csera
4 KBAHTOBAS ®U3NKA
4.1 KOPITY CKYJIAPHO-BOJIHOBO! JIV AJIU3M
4.1.1 I'unore3a M. I1nanka o kBantax. ®opmyna Ilnanka: E = hv
®oToHbl. DHEprus GpoToHa:
E=hv= he _
=hv=—=pc
E
4.1.2
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Nmnynbc ¢poToHa:
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4.1.3

dororpdexr. Onvitet  AI.  Cronerosa.

dboTordhPexra

3aKOHEI

4.14

YpaBuenue DiHmTeiiHa 11 Gotodrddexra:

E¢>0T0Ha = ABbIXOﬂa + EKI/[HmaX)
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4.1.5

JlaBnenue cera.
JlaBneHne  cBeTa  Ha  MOJIHOCTBIO  OTPAKAOLIYIO
MOBEPXHOCTh M HAa  MOJHOCTBbIO  MOTJIOHIAIOIIYIO

IOBCPXHOCTDH

4.2

OU3NKA ATOMA

421

[InanerapHas monenp aToMa

422

[Toctynatel bopa. M3nydenue u moriomuieHue GOTOHOB IIPH
IIEPEXO/IE aTOMA C OJTHOI'O YPOBHS HEPIMH HA IPYTOM:

h_c = |En —E
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JIuHelyaTpie CEKTPHI.

CriekTp ypOBHEM SHEPruu aToMa BOJOpoAa:
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4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyxnonnas mozgens siapa ['eiizenOepra — MiBanenko. 3apsiy

gapa. MaccoBoe 4HCIIo gapa. H3otomnsl

432

PannoakTHBHOCTE.

Anbda-pacnan:

A A4 4

7 X—7,Y+,He
bera-pacnan.

DNeKTPOHHBIN B-pacman:

A A 0 ~
X =Y+ je+v,




[TozuTponHsI B-pacna:
A A Oz ., o,
SH Y + JE TV,

I'amma-usnyyenue

3aKOH paJuO0aKTUBHOIO pacnaja:

-t
N(t) = Ny 27

N()
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[Tycte m — Macca paanoakTUBHOTrO BemiecTBa. Torna

-t
m(t) =mgy* 2T

m(r)
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SAnepHble peakuuu. Jlenenue u CUHTE3 saep




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» ®usuka; 10 knacc. yrinyoiaennoe ooydenue KacesiHoB B.A. O01iecTBO ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY»; AKIIMOHEPHOE 0OIIECTBO
«M3narensctBO «lIpocBenienue

» Gusuka; 11 knace. yrinyonenHoe ooyuenue KacbsinoB B.A. O6miectBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIIMOHEpHOE 0OIIECTBO

«M3narensctBO «lIpocBenienue

METOAUYECKHUE MATEPUAJIBI J1JISA YYUTEJISA
https://edsoo.ru/wp-content/uploads/2023/08/24 ®PII-duzuka-10-11-

kjaccesl_yri.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://lesson.edu.ru/catalog
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